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Warrington, 1064 
West Hartlepool, 108, 665 
Wigan, 315 
Wimbledon, 271, 588, 626 


[Junv 6, 1900. 


Contracts OrkN—continued, 
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Worksop, 750 
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Aberdeen, 183, 271, 485 
Accrington, 108 
Bangor, 708 

Barking, 271 

Barrow, 665 

Bath, 485 
Beckenham, 485 
Bedford, 189 

Belfast, 485 

Belgium, 583 
Bermondsey, 841 
Birkenhead, 63. 109. 183, 841, 685, 1020 
Bradford, 63, 212, 315 
Brighton, 485, 7 
Bristol, 1020 

Bur ‚ 1065 

Car iff, 485 

Chelte nham, DRI, 485 
China, 538 

City of Adelaide (Australia), 811 
Croydon, 406, 538 
Dartford, 1108 

Derby, 441 

Devonport, 978 
Dudley, 441 

Dundee, 790, 978, 1030 
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Felsted p D 272 


France, 272, 355, 485, 708, 1108 
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665, T09, 789, 1108 
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Ilford, 486 
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Islington, 63 

Keighley, 790, 841, 978 

Kingston (Surrey), 1108 

King's Lynn, 1065 

Leeds, 63, 150, 1065 

Leyton, 441, 1020 

Llandilo, 1065 

Llandudno, 538 

London, 10), 233, 315, 396, 405, 4as, 
58N, 626, 665, 750, 841, 885, 924, 975, 
1020, 1065 

Maidstone, 709, 790 

Manchester, 183 

Melbourne, 978 

Melton Mowbray, 63 

Merthyr Tydfil, 750 

Morecambe, 63 

Newcastle-on-Tyne, 333, 855, 405 

Newington, 486 

Northumberland County Lunatic 
Asylum, 885 

Norwich, 842 

Paddington, 978 

Plymouth, 272, 885 

Rainhill, 626 

Rathinines, 64 

Rhyl, 924 

Rotherham, 441, 789 

Roumania, 583 

Bt. Annes-on-Sea, 272, 441 

Salford, 583 

Shetheld, 64, 238, 842 

Shorediteh, 183 

Southampton, 183, 750, 924 

Stockport, 355 

Stoke-on-Trent, 486 

» Newington, 709 

Sunderland, 315 

Swansea, 583 
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Tunbridge Wells, 238 

Vienna, 538 

Walsall, 64, 272 

Warrington, 790 

West Bromwich, 150, 626 

„ Ham, 150, 626 

Whitechapel, 626, 842 

Wigan, 1065 

Wolverhampton, 842 

Wrexham, 183, 683 
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Copper from alkaline solutions, Electro- 


deposition of, by 8. Cowper- 
Coles, 255 

„ Market, 52, 139, 205, 227, 309, 390, 
179, 655, 785, 879, 968. 1007 

„ Some practical points in the 
electro-deposition of, by A. F. 
Bawtree, 805 

„ tubes, An electrolytic centri- 
fugal process for the produc- 
tion of, by 8. Cowper-Coles, 
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24 
Corliss engine, The, 248 
Corporations, Contracts with, 865 
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Insulated Wire Company, 234 
Alternating measurement, by G. L 

Addenbrooke, 133 
Berrenberg lamps, by A. Berrenberg, 
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itish naval engineers, by 8. F. 
Walker, 610 
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Warburton & Ca., B 
Carbon anodes, by G. W.,“ 848 
Ventus y . Н The, by C. B. Nixon, 
H. Harries, 185: by R. B. 
Ae Ellis, 185; by Т. May, 91; by 
c W. 4H. pret i 
imne v. mechanical draught, b 
“ A. M. I. C. E.“ 569 M d 
City and South London Railway ex- 
tensions, by Spagnoletti 
and Crookes, 888 
» Of London Electric Lighting 
Company and the scarcity of 
coal, АЎ . Bailey, 135 
„ Road в ation, bs. “Truthful 
James, 493 
Commutation of Dynamos, The, by 
W. A. P., 17 
Compulsory purchase of electrical 
"T da by A. A. Voysey, 
Construction of overhead equipments, 
by “J. M. D.,“ 651 
Controversy concerning Volta's con- 
tact force. On the, by J. C. 
Richardson, 691 
1791885 postage, by W. P. Adams, 


Departure of Electrica! Engineer 
Volunteers for service in South 
Africa, by H. Edmunds, 262 

Distributing systems for electric trac- 
tion, by Н. M. Sayers, 877 

Dublia electric N scheme, R. 
Hammond, 9 

Economy of mechanical draught, by 

A. L. Steavenson, 521, 689 
i of mechanical draught, by 
“J. E. W., 609 

Effect on oommutation of the arc of 
contact of brushes, The, by D. 
Rew, 198 

Electric cranes, by H. Jackson, 185 
is launches on the Thames, by 

J. Eck, 964; by Westmacott, 
Btewart & Co., 1096 
95 a wires and dust, by'*J.," 


» motors for ачуны. grinding 
stones, by J. E. Ritter, 661 
riveters, by Rex,” 92 
Electri al E by Carl Óppermann, 


% engin eering in H.M. Navy, 
by S. F. отв 1005 ; 
by R. T. I. C.,“ 1050 

+ engineers in H.M. Navy, by 

. С. Hooper, 876 

TE equipment of ships of war, 
by H. Wilde, 651 

" volunteers' "send off" din- 
n by W. G. MoMillan, 


Electrolytic centrifugal process for 
the production of co 
Wind ees An, by H. 
de, 263 
i^ centrifugal process for 
the production of cop- 
per tubes, An, by 8. 
Cower-Coles, 807 
Electrostatic measuring instruments, 
by G. L. Addenbrooke, 848 
Explanation, An, by Nalder Brothers 
and Thompson, 92 
Friction losses in dynamos, by C. C. 
Hawkins, 225; A. Hay, 262 
Puses, by “ Ipse Dix t," 691 
Gas r. steam driven central stations, 
by H. Robinson, 569 
ur telephones, by D. Sinclair, 


Hire wire system, by Free Wirer," 
524, 568 


Hoepfner' а carbon, by G. W., 262 

Hydro-electric phenomena, by 8. A. 
M. Rose, 610 

“Inductor” alternators, by P, Ros- 
ting. 174, 224, 261; by V. A. Fynn, 


Information wanted, by * А Weekly 
Subscriber, " 996; G. Wes G. R. t. Peers, 
611; 571 «N, by 
I kin, 181; by 4 student.” 

dede ievance, An, by Dis- 

vestor, 
mp by J. E. Ritter, 348 

Lide action dismissed, by British 

Insnlated Wire Co. (G. H. Nisbett), 


349 
undell generator, The, by Elihu 
Thomson, 827 
Magnetic field of the earth, by A. W. 
Horsburgh, 1050 
Mechanical stokers, Ьу W. F. Good - 


rich, 262 
Municipal re ion, by C. H. 


Wordingham, 478; by T. Win- 
stanley, 484 . | 
New phase in (British) electricity 


y, A, by "homas Preece, 
ition ав engineers, by '' An 
ectrical Engineer," 807 

construction са рУ The Writer 

of the Article, 689 

Paralleling single- рр! alternators, 
m Stansfield, 226; by E. W. 

Dunton, 262 

Parsons steam turbine, by C. A. Par- 

sons & Co., 827 
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ка Jaw reform, by C. W. Hill, 569; 
by “X,” 693; by ^. Clarke, 691 
Penalties on contracts, by 8. F 
\ Walker, 888 
Problem in dynamo design, A, by 
175 Student,“ 136; by Inquirer," 


.Professional amenities, by F. H. Med- 
hurst, 224 

Progress of electric traction, by A. H. 
Gibson, 1095 

ErotecHon of insulated wires, by Ed. 

C. de Segundo, 916; by V.Zingler, 

964; by S. F. Walker, 1006 

Quality of steam, by W. Mills, 349 

Reversible gas engine, by J. D. Mac- 


kenzie, 12 

Running lam npe in series, by “ Clare- 
mont, 

Scarcity of G. P., by “J. E. R.“ 11 

Signalling without contact, by W. 8. 
Boult, 12 

Smelting "Corporation, The, by F. 8. 
Bishop, 184 


Specifications, by A Contractor,“ 916 

Steam engine practice, by I. M. de 
Havilland, 1006 

Bterilisation of water by ozone, by 
E. Andreoli, 184, 226 

Tested lamps, by i English Electrical 
Engineer, 11; by F. P. S.," 49; 
by W. J. Still, 1¹ 

Pest of a ventilating fan, by A. L. 
Steavenson, 610; by Centri - 
fugal.“ purs 650; by The Sun Fan 
Co., 691; by W. L. Smith, 827 

Towns’ refuse problem, The, by W. F. 

ich, 1004; by Inoineratus,“ 

1049; by 8. Clegg, 1060; by the 
„Writer of the Article," 1049, 
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Use of rubber insulated wire in steel 
conduits, The, by A. B. Butt, 49; 
by F. Bathurst, 225; by M. E. 
ealon, 225; by R. F. Yorke, 49; 
by V. Zingler, 92, 174, 261; by 
W. H. Isherwood, 49, 134, 225 
What Ho! by F. Bathurst, 185 
What's in the wind, by M. 8t. John, 
498; by G. Threltall, 528 
Wiremen's woes, by 8 very 
Dense Labourer, oo by H.., 
611; by H. W. H.“ 477; у 
“J. B., 524; by те Man with 
Original, Ideas of Polyphase Ma- 
chinery, 788; by! Wireman, 611 
Wiring of ouses for J he electric light, 
The, by V. Zingler, 848 
Working of steam engines under 
variable conditions, by 
J. 8. Raworth, 885 
5 withouta provisional order, 
by W. H. Isherwood, 
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Works' dispute, Re, by D. Bruce 


ua es & Co., 691; by F. E. Sims, 


Corrosion of water pipes, apie an чы 126 
Cost of caulking by hand and by pe 
matic tools, oa ae 

„ of high speed trains, The, 987 


» of Кш by private installations 


ublic supply companies, The, 


„ of power for electric railways, 78 
„ of power in country houses, 167 
M Cottage industries, Electric motive 
wer for, 682 
Cottrell, H. E. P., on Indispensable 
accessories of electric traction, 


907, 
County of Londonand Brush Provincial 
Electric Lighting Bill, 969 
„ of London Electric Lighting 
Company's electricity works, 
The, 897, 448 
Coventry electric tramways, 187 
" Corporation electricity works, 


Cowper-Coles, 8., on Ап electrolytic 
centrifugal process 
for the production 

- e 

on Electro - deposi- 
tlon of copper from 
M solutions, 
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Cranes, Electric, 12, 57, 392, 1: 

Crisis in Marylebone, The electrical, 19] 

Critic’s error, A, 488 

Current specitications, 481, 486, 515, 564, 
583, 644, 666,768, 809, 855, 901, 946, 
959, 1002, 1076, 1122 

Curves, Alternating current, 167 

Cylinder condensation, 960 


EATH from electric lighting cur- 

rents, The cause of, by W. 8. 
‚ Hedley, 89 

Deed of assignment, 918 

Designing of electrical generating sta- 
tions, The, by A. Roberts, 418 

Destruction and electric lighting in 
Bermondsey, Refuse, 367 

Determination of the jump in guns, The, 
by J. P. Wisser, 46 

Determining the revolutions and slip of 
small motors, and the frequency 
of alternating currents, Strobo- 
scopic methods of, 8 

Development of the steam engine, The 
future, 917 

Difficulties 
The, 4 


101 supplying electricity, > 


Dimensions of M and k, Mr. R. A. 
Fessenden on the, 
Direct conne id а келем, Oil engine 


ВА couple he iP turbine, The 
ciency of the, by Ed. C. de 
Segundo, 739 
current dynamo, Recent papers 
on the commutation of the, 
43, 86, 211, 299 
Dissolutions and liquidations, dri dr 97, 


1 
655, 838, ’879, 919, 1051, 1098 
Distant 'electric power transmission, 
On, ae G. Forbes, 801, 

851, 


Prof. 
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Distributing systems of electric traction 


under ritish conditions, The 
calculation of, by Н. M. Sayers, 
2, : 1, 985; by T. 


‘Tomlinson, 810 
Distribution, Electrical power, 165 
Dividends, 909 
PONDI of the atamic theory, The, 


рар, Economy of mechanical, 470, 


Driving of factories from the publie 
point of view, Electri by 
А.Н. Gibbings, 551 

Dublin and Из ary cells, 539 
Dublin and 18 electric lighting schemes, 


- 8 lighting extension 
scheme, by T. Tomlinson, 598 
» electric tramways, 658, 708, 745 
Dunlap, O. E., on Developments at 
, Niagara, 727 
on Electricity at the 
1901 Pan-American 
Exposition, 718 
паш electric power scheme, County 


»» 9 


{, 97 
Dust, Electric light wires and, 840 
Dyeing and calico printing works, 
lectric driving in, 116 
Dynamo at the Paris Exhibition, The 
Siemens, 966 


$i brushes, The resistance of, 332 

= design, Some шера) 
details of, by E. К. Scott, 
842, 429 


m Recent papers on the commu- 
tation of the direct current, 
49, 86, 911, 999 
Dynamos for electric lighting at Hull, 
New steam, 449 
"T On friction losses in, by A. 
Hay, 128 


ARTHED outer and “ Armoured 
wiring systems, 317 
Eoonomical development of manu- 
factories, The, 929 
Economisers, Econorny of, 551 
Economy, Coal, 
ae of electricity works, The, 2 
$5 of injectors, 218 
8 of 5 draught, 470, 
5 of simple or compound 
by W.! for traction work, 
я Н. Booth, 1000 
Education of machiniste, 1082 
Efficiency of the direct coupled steam 
turbine, The, by Ed. C. de 
Segundo, 722 
РЙ of the gas еше, by Ed. C. 
de Segundo, 1084 
T of the steam engine, by 
Ed. C. de Segundo, 1048 
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Avenuo, Brixton, 22 
Boat making, 615 
Boats, 690 
Cab system of Paris, 1084 | 
Car works at Wellington, New, 620 
ROT UMOR with lighthouses, 818, 


Condáüctors, Aluminium for, 1081 
Contracts and оргас, 258 
Cranes, 12, 67, 892, 4 
үз for Middlesbrough, 65 
Crisis in Marylebone, The, 181 
Dredges, 392 
Driving for heavy machine tools, 685 
„ in a bleaching works, 968 
„ in dyeing and «alico printing 
works, 116 
„ of factories from the public 
int of view, by A. H. Gib- 
ings, 551 
Dust figures, 886 
Energy, Means for s'imulating the 
demand for, 1119 
Engineering plant, The standardising 
of, by R. P. Sellon, 287, 


827 
trade in South Africa, 1037 
Engineers for the front, 64, 97, 110, 
152, 234, 279, 817, 357, 406, 
420*, 442, 487, 681°, 699°, 


- The Institution of, Glas- 
gow section of the, 152, 
254 


Equipment of ee of war, The, 566, 
, U 7 

Exhibits at the Paris Exhibition, 
Some Notes on the, by E. K. Scott, 
748, 772 

Exports for South Africa, 266 

Fans in Calcutta, 697 

Fire, 21 
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Fire bogey, The, by L. M. Water- 
house, 120 
Fly-wheel governor, 121 
Heat, Novel apples aon of, 828 
Heating of railway carriages, 278 
Inspector, The legal status of i 988 
Lamp manufacture in Spain, 697 
Launches on the Thames, 981 
Lift accident, 1109 
Light and incandescent gas-light on 
the eyesight, Effect of, 569 
Locomotive for Paris, 6 
Locomotives for shunting and mining 
work, Recent, 627 
Meters, 180 
Motor carriages, 942 
t Cars, 162 
Organ, 740 Р 
Plant, Btandard, 256 
Power at the packing houses of 
Armour Co., Chic 
is Bill, Lencashire, 119 
$$ developments, 968 
К? distribution, 165 
M sċheme, Lancashire, 12, 53 
i scheme, South ме, 14, 61 
is schemes, 851, 891, 480 
is schemes, Parliament and the. 


+ зиррїу Bills, The, 906 
„„ transmissions from ebe . K. 
On the protection of, by J 
Morris, 27. Т1, 94. 901, 8:9 
Prospects in the PM ines, 717 
= Pumping io mining, 
Pump, Powerful, 1 
Resistivity of electrolytic nickel, A 
note on the, ру, J. A. Fleming, 19 
Ri vetters wanted, 2 
Schemes, Australian, 906 
Shock fatality, 317, 954* 
Supply, The future of, 683 
Tr ia Municipalities as electrical, 
Transmission in E 


land, 583 
Truck, Single rail, 4 
Undertakings and ue London Build- 
ing Act, 994 
T ilc purchase 
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Units, 166 
Volunteers’ cycles, 740- 
з (South Africa), 64, 97, 110, 
i „ 279, 817, 857, 
406, 420*, 442, 487, 681*, 
699*, 994*, 1109 
vi red and missing, 
Wiring of buildings, The, 464 
Worked aerial bridge, An, 151 
Work in 1899, 47 
Working expenses of, and cable rail- 
ways, 


Electrically-driven jacks, 846 
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Barnes, 656 
Barnsley, 98, 810 
Barnstaple, 656 
Barrow, wh is 1, 786, 829 
Barry ‚ 98, 7 
су Ае 14, 98, 141 
Bass k Lighthouse, 98 
Bath, 14, 810, 919 


udley, 969, 
142 


99, 656 


B 05 | 
| EX e m Mta 


Ebbw Vale 608 


Eccles, 1 
Edinburgh, 310, 393, 742, 920 
зу ig HA vis 


Failures, 698 
Farnworth, — 617, 656 


Some, 59f* 
Ан at the London Hippodrome, 


Gateshead, 267, 742 
Germany, 15, 53, 898, 530, 617, 698, 742, 


, 
Gillingham, 1052 
Glamorgan, 481 
Glasgow, 15, 99, 142, 310, 393, 481, 1010 
Glossop, 1052 
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STANDARD BOILER TESTS. 


WHEN, in 1885, the American Society of Mechanical Bagi- 
neers brought forward their oode relative to a standard 
method of conducting fteam boiler teats, they probably did 
not realise how very general would be its acceptance by 
the mechanical engineers. But this American oode was 
well received, because it was а fairly practical and com non 
sense one. The rating of boilers was fixed in terms of 
horse-power, but the horse-power was fixed as the capacity 
to evaporative 30 Ibs. of water per hour at 70 lbs. pressure 
from a feed at 100° F., which is equivalent to an evapora- 
tion of 34} Ibs. from and at 212. This standard is equal 
to 88,805 thermal units per hour. While getting this figure, 
it would seem to have been desirable to fix upon a boiler 
horse-power as 33,000 units, an exact multiple of the foot. 
pounds in the mechanical horse-power, thereby correlating 
the two coefficients. The committee of revision of the 1885 
code has accepted the old standard, differently stated, how- 
ever, at 34} Ibs. evaporation, which is equivalent to 33, 317 
thermal units per hour. Any boiler so rated is held to be 
capable of performing its rating when fired by an ordinary 
fireman with the best coal ordinarily sold in the market 
where the boiler is located. Moreover, forcing must not be 
necessary, but the boiler, when foroed, must show one-third 
more output, the draught not being less than 4 inch water 
column. 

The revised code is too lengthy for reproduction. ‘ The 
two ordinary methods of starting and stopping a test may 
be given. 

The “Standard” method is that wherein at a given 
moment the grates and ash-pits are cleaned bare and a new 
fire started with weighed wood and coal, noting time and 
water level while the water is quiescent. At the end of the 
test the fire is again removed when low and the vinis level 
noted when quiescent, 

In the * Alternate” method the fires are burned low and 
cleaned, the water noted, and the time taken. At the finish 
the fires are again barned low and cleaned and the test 
finished by observation of water and time. 

Both methods are faulty and open to criticism, and we 
think might bə improved upon. We are much inclined to 
place faith in a recently advocated method which involves no 
departure from ordinary practice. The teat is started at the 
moment when the pressure gauge begins to move decidedly 
back after the last previous stoking. This is the moment 
chosen to mark time and water levels, and at the close of the 
test the same retrograde movement of the pressure gauge is 
noted after the last preceding firing and taken as the finish 
of the test. No attempt is to be made to keep the test to an 
exact number of hours. 

This syatem appears to us to have much to recommend it, 
not the least being that the fireman is not put out of his 
ordinary line of duty. He merely commences upon weighed 
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coal when notified to do so, the remainder of his preliminary 
coal being removed. 

Where a fireman is acoustomed to using coal from a large 
heap we think that where circumstances permit, the test оса! 
should be weighed out in a large amount to begin with and 
the balance weighed back after testing. 

Where ооа! is weighed out in driblets during a test it is 
really very difficult to ensure exact tally, and where it can 
de had ithe weighing machine should print each weighing on 
a ticket, not merely as a check on the weights, but also on 
the numbers. The weighing out of ооа! in exact lots of 100 
or 500 lbs. is also apt to lead to error The batches are far 
better guessed at when the measure is filled up. Less chance 
of booking a load twice will occur where one weighing may 
be 117 lbs. and the next is 124 lbs. Two similar weights 
would not probably come together. It is an easy error to 
book a weighing twice, but omissions to book are not so 
easily made. Hence the safeguard afforded by random 
weights. Engineers accustomed to making practical tesis 
with available apparatus are not usually overburdened with 
assistante, and in making tests will, of course, delete many of 
the headings of & full standard method. If one happens to 
be a professor with any amount of public instruments and 
appliances and a crowd of students anxious to sweat in the 
grime throughout a long day's run, then the testing of a 
boiler may resolve itself into sitting in an armohair and 
tooting a horn at given intervals the day through. But all 
are not professors, and must perforce carry out tests and 
obtain commercially accurate resulta with ordinary 
appliances and rigid personal attention. 

With regard to the quality of steam produced by a boiler, 
we are not disposed to place any weight whatever upon the 
calorimeter method of dryness determination. It is not 
that we doubt the accuracy of the method and of the instru- 
ment; what we do doubt is the fairness of the sample drawn 
from the main steam pipe. We do not believe there is 
a known reliable method of drawing samples. 

We fear that too many boiler tests are absolutely un- 
reliable, and would be misleading were they not so palpably 
absurd. Thus one engineer will obtain a certain high 
evaporative duty, and will record a certain chimney tem- 
perature, and account for, perhaps, 17,000 heat units per 
pound of fuel used, which will be deecribed as dirty slack with 
10 per cent. incombustible matter. Another man will make 
a test and declare a flue gas final temperature lees than that 
of the boiler itself, but he will only show a reasonable rate 
of evaporation with the beat of coal, and one is driven to 
wonder how he contrived to live in a boiler house which was 
receiving 15,000 heat units per pound of coal, and only 
rejecting about 2,000, and utilising, perhaps, 8,000, leaving 
5,000 radiated into the boiler honse. Yet such incon- 
sistencies are published without a tremor. It is really 
marvellous. Where tests are being made as between 
antagonistic parties, it is, of course, often difficult to pre- 
vent the presence of such parties. Yet their presence is, 
as а rule, harmful, disconcerting, and disquieting, and expe- 
rience tells пз that such parties, if present, ought to be 
gagged for silence and chained to a post. They invariably 
find fault with whatever method is adopted of doing anything, 
and if their wishes are acoeded to they usually succeed in 
spoiling the teat for themselves, when they turn round and 
demand the suppression of the figures, 


Appendices are added to the report before us dealing with 
the determination of moistare in coal, of the wetness of steam, 
and the calorific capacity of the coal. Various apparatus is 
also briefly described, and the Ringelmann smoke scale is 
described and illustrated. One of the instraments described 
and illustrated is that very good form of draught gauge 
which uses a flatly-sloped glass tube as one arm for the U 


gauge, It is far more accurate, of course, to read a draught 
gange in which the water column of, say, half an inch is 


as to their use some two years ago. 
cpu 


It is more than likely that the cost 

mae Еоопату at of production of electricity may be mate- 
rially affected in the next few months © 

if the price of coal continues to increase at the present 
rate. There are pessimists who declare that ordinary 


The present cost of coal per unit in London averages nearly 
Id., and it will be readily seen that if coal costs thrice its 
present price, the handsome profits that one has been 
accustomed to associate with London companies will be very 
much diminished. If difficulties do arise on the question of 
coal, we are afraid that electric lighting concerns (especially 
when we take into consideration the difficulties of keeping up 
а supply) will not have a very cheering prospect before them. 
Such a crisis might not be altogether an unmixed evil, for it 
might induce more experimenting in the direction of oil-fed 
furnaces and low class fuels, which have been recently dis- 
cussed by the Institution of Electrical Engineers. 


British Thomson-Housten Company's New Plant 
at Rugby.—The New York Electrical Review just to hand 
has the following interesting piece of information :—* It is 
stated that the British Thomson-Houston Company, one of 
the foreign branches of the General Electric Company, will 
erect at once, at Rugby, Eagland, a manufacturing plant to 

cost about $2,500,000. A t 20 acres of land have been 
neon and plans for the various buildings are now in pre- 
5 he demand for American goods is so great in the 
ritish Isles just now that the English re tatives of the 
охораву petitioned for this plant. nly the smaller 
ines will be built there, the larger ones being exported 
from the United States, as is done now. It is not known 
yet what, the plans of the company are with regard to labour 
to be employed in the British wor 


The Use of a Trade Name.—In an article on this 
subject published in our issue of December 22nd, 1899, we 
drew attention to the case of the Valentine Meat Juice 
Company v. the Valentine Extract Company, in which 
judgment was given for the defendants. In referring i ds 
gentleman who had invented & method of makin 
extract, which has since become the pro dapi) ek perty of the d «da 
company, we styled him merican named O 
Mesue We have since ben informed by the Ше: 

company that his true initials are C. R.“ Valentine, and 
that he is not an American. Не transferred his interest to 
the company in 1897 and . in 1898, as mentioned in the 
artiole. We much regret the error. 
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STROBOSCOPIO METHODS OF DETERMIN: 
ING THE REVOLUTIONS AND SLIP OF 
SMALL MOTORS, AND THE FREQUENCY 
OF ALTERNATING OURRENTS. 


Dr. G. BENIScHKE*® has devised some ingenious o 
methods of determining the speed of small motors the 
рпеш of electric or ic cycles. - — is no 


1 used is shown in figs. 1 and 2. Upon one 
e 


end of axis of a small direct current motor is mounted a 


Fie 1. 


small diso with radial slits; the other end is furnished 
with a counting apparatus, which may be thrown into gear 
by hand. To count the revolutions of{the motor-driven fan, 
the counting motor, placed in front of the fan as shown in 
fig. 1, is started, and its speed is regulated by a rheostat, till 
the arms of the fan are seen stationary on account of the 
well known stroboscopic effect produced when two discs are 
driven at equal speeds in шее 3 When this 
stationary appearanoe is observed, the counting apparatus 
is thrown into gear for unit time. The reading is multi- 
plied by the coefficient of tbe yia to determine the 
revolutions per second of the fan. If the disc contains 
twice as many slits as the number of arms on the fan, the 
disc of the counting motor requires to be turned at only half 
the speed of the fan to obtain stroboscopic agreement. This 
hae to be taken into account in determining the coefficient of 
the apparatus. If there is no fan on the shaft of the motor 
to be counted, а disc similar to that on the counting motor 
may be fitted on it, a star wheel, or the spokes of a belt 
pulley may be utilised. In general, if m is the number of 
spokes or slits of the motor to be counted, and » the number 
of spokes or slits of the counting motor, the revolutions per 


second of the counting motors must be multiplied by = 


to obtain the required revolntions per second of the motor 
being counted. 

is stroboscopic method can also be used to determine 
the frequency of an alternating current, even when access to 
the generator is роо and no synchronous motor is 
available. This method ie, moreover, more convenient and 
reliable for counting the revolutions of a rapidly-rotating 
motor than a revolution counter or a tachometer. The 
apparatus used is illustrated in fig. 2. In front of an electro- 
magnet energised by the alternate current whose frequency 


- © Elektrotechnische Zeitschrift, 20, p. 143. 


is to be measured is set up an iron rod which supports a 
water bottle with an outlet pipe controlled by a cock. If 
the water is allowed to flow out in a thin stream, and the 
current is awitched on to the electro-magnet, then the jet is 
broken into drops, one for each wave of the electric current, 
which imparts a jerk to the vertical rod. Thus the number 
of drops passing a given point corresponds to the frequency 
of the alternating current. If this stream of drops is 
examined through the slotted disc of the counting motor, 
stroboscopic ag! и n pi arre ie by suitably e 

the of isc till the & ов 
— ү © siroboscopio diso 


stationary in space. If the speed of the stro у 
is reduced, the drops appear to move slowly downwards; if 
it is increased, the drops appear to move upwards and flow 
back into the water tap. en the drops appear stationary 
the revolutions of the counting motor for a given time are 
ascertained as above described, and from this the frequency 
of the alternating current can be deduced by multiplying 
the number of slits in the disc by the revolutions per 
second. 


Fia. 2. 


will be evident from the following consideration. In order 
to ascertain the slip of а four-pole induction motor in per 
dent., the measured number of revolutions has to be multiplied 
by four, and compared with the frequency. To а 
numerical example, let us assume that such a motor makes 
1,460 revolutions per unit time, with a current frequency of 
6,000, then the alip is | 

6,000 ; : 

Gen = 1) 100 = 2 74:рег cent. 


If there should be an error of } per cent. in counting the 
revolutions, which is almost the smallest error possible with 


* Strictly speaking, the slip is (1 — x) 100; the error, how- 
ever, is negligible when the slip is small.—Eps. ELO. Rav. 
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the ordinary revolution counter, then the revolutions 
obtained would be 1,468 instead of 1,460, and the slip 
would come out 


6,000 
(1468 хт — 1) 100 = 2°18 per cent, 


5.6., the slip obtained would be 26 per cent. greater than the 
true slip, with an error of only } per cent. in the revolution 
counters. In the stroboscopic method, the difference of the 
speeds, and either the revolutions of the motor or the fre- 
quency of the current are ascertained. Taking as an 
example the four-pole motor, and a frequency of 6,000 as 
before, the difference of speeds is found by the stroboscopic 
disc to be 40. Then the equivalent epeed is | 


6,000 — (40 x 4) — 5,840, 
and from that the slip may be deduced 
6.000 — 
(5840 — 1) 100 = 2'74 per cent. 

If we assume an error of } per cent. in ascertaining the 
frequency, so that the frequency is really 6,080 instead of 
6,000, then the slip is 

(6000 _ 


5870 1) 100 = 2.725 per cent., 


i.e., only 4 per cent. too great. The probable error by the 


ordinary method of counting revolutions and frequency is 
thus 52 times as great as the probable error by the strobo- 
scopic method. 


NOTES ON MAXIMUM DEMAND 
INDICATORS. 


By LOUIS J. STEELE, M. LE E. 


AMONGST the various methods at present in use for charging 
for electrical supply there are none which can be said to be 
perfectly satisfactory to the supply company, and equitable 
to the consumer. An excellent compromise is, however, 
found in the system which allows a discount based on the 
maximum demand of the consumer. It will be remembered 
that such a system was devised by Mr. Arthur Wright, chief 
electrician to the Brighton Corporation, and was first 
employed at that place with marked success. A proof of its 
advantages exists in the fact that it has been adopted in a 
good many towns in this country, and is extensively employed 
by the MO electric lighting companies in America. In 
August last the Chicago Edison Company had no less than 
1,776, and the Commonwealth Electric Company, of the 
ваше city, 1,255 Wright demand indicators connected to 
their respective circuits, | 

The conditions of electricity supply differ materially 
from those of gas and water, inasmuch as electricity cannot 
be stored to any large extent in an economical manner. As 
a result of this, it is necessary for the generating station to 
generate at a rate to meet the demand at any particular time. 
In other words, the plant must be of such a capacity as to 
cope with the maximum consumption of power, or rather the 
maximum rate of consumption, which is represented by the 
peak of the load curve. The standing charges will be in 
proportion to the size of the plant, and to interest on capital 
and sinking fund for redemption or depreciation, plus wages, 
salaries, rates, taxes, &o. It would be superfluous to describe 
in fall the basis of the Wright system, which is now во well 
known, but it may be stated that the object of the system 
is that а consumer reoeives no discount on his bill until he 
has paid off his proportion of the beavy standing charges 
incurred in electricity supply, which, in some stations, may 
amount to 80 or 85 per cent. of the total expenditure. 

An essential part of the Wright system consists in the 
use of a maximum demand indicator.” This instrument 
is connected in series with the customer's meter, and registers 
the maximum current taken at any time (exceeding 10 
minutes) during any month or quarter. The instrument 
consists of a U-shaped glass tube with a third overflow tube 
connected to it. To the left-hand leg of the U-tube is fixed 
8 hermetically sealed bulb, and to its right-hand leg is con- 
nected by means of a second bulb the third overflow 


tube, which is also hermetically sealed. The U-tabe 
is filled with a black registering fluid. The former bulb 
of the U-tube has one or more turns of high resistance 
metal strip wound round it, through which passes the 
main supply current. The air in the bulb tends to expand, 
owing to the heat developed by the current passing through 


the strip, and will drive the liquid up the right-hand leg 


until it overflowa into the third or overflow tube by an 
amount which is proportional to the msximum current which 
has passed. A scale placed this overflow tube shows 
the maximum current on which the demand is to be based, 
а second scale indicates the number of unita to be consumed 
during a given period before the rebate is obtained, the two 
scales depending on one another. The instrument is some- 
what sluggish in its action, taking 10 minutes to record the 
true maximum at any particular time. This is considered а 
valuable feature, as it prevents the ав ion of sudden 
accidental overloads. The Wright indicator would, how- 


ever, be unable to properly record the maximum of an inter- 


mittent load, such as is met with in electric elevator work, 
as the load would not be at a maximum long enough to heat 
the instrument up to a maximum temperature, and matters 
are made worse when, each time the load is out off, the 
instrament cools down, and the next time the load is thrown 
on the instrument has to heat up from its starting tempera- 
ture. 

For the purpose of recording the maximum demand, it is 
apparent that a registering ammeter recording on a chart 
might be employed, providing that the recording needle were 
suitably damped against vibrations, or it might be arranged 
that the indicator should be maintained in its maximum 
position by some mechanical device. 

Although the method of ing the current through 
metal stripe and employing ite heating effect as in the case 
of the Wright indicator has certain advantages, especially on 
the score of simplicity, it would appear to be difficult to con- 
struct such an instrument to work correctly on a three-wire 
system to record оп a single scale on account of the total effect 
due to the C? R losses in the two strips connected to the two 
outer wires not representing the true maximam in either of 
the wires. It would be necessary in such a case to use two 
separate indicators, connected to each of the outer mains,-and 
even then the sum of their indications would not give the 
true maximum demand. 

А further important consideration in connection with the 
Wright indicator is that, although it is applicable to alter- 
nating as well as continuous current circuits, in the former 
case it does not take the power factor into account on an 
inductive load. 

The Halsey maximum demand indicator, illustrated on the 
next page, is of great simplicity, and has the virtue of form- 
ing part of the meter itself; it can easily be designed to form 
part of most motor meters without interfering in the least 
with their accuracy of integration. This device possesses 
several features which do not exist in other systems at present 
in use. 

The principle of the device is briefly as follows :— 

The rotating part (or the armature in the case of a 
Thomson meter) drives the brake portion through the 
medium of a flexible spring coupling in the spindle, which is 
severed at that point, a pawl and ratchet serving to prevent 
relaxation of the epring coupling, and a viscous material 
being employed at the junction of the two shafts to act as a 
retarding agent and permit of sluggish action. A pointer 
is fixed to the upper portion of the spindle for the purpose 
of recording the angular displacement of the armature 
relatively to the brake portion. This device is, therefore, 
virtually a recording transmission dynamometer. 

Now, when the motor is running at a certain load and a 
corresponding steady speed, the resistance offered by the 
brake is equal and opposite to the torque exerted by the 
armature ; consequently the torsion on the spring coupling 
will be proportional to this torque, and as the torque is pro- 
portional to the load, the torsion on the spring coupling 
increases in direct proportion to the load. This will hold 
good under all conditions, even if the retardation is greatly 
increased by abnormal friction in the rotary portion, or 
should the speed have altered owing to the weakening of the 
permanent magnets. In such cases the motor would run at 
such a speed that the total resistance offered to rotation 
would balance the torque exerted by the armature. In other 
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words, the torsion on the spring coupling is proportional to 
the torque exerted by the armature, and independent of speed 
of rotation. This will be seen from the fact that even though 
the brake disc were held in a stationary position the torque 
exerted by the armature at a particular load would be 
accurately registered on the indicator, 


About the only thing which would cause a failure in the 
indicator would be the breaking of a wire in the armature or 
in its resistance, thereby weakening the torque, or opening 
the armature circuit altogether, which is not of common 
occurrence. 


Fig. 1 shows the essential workiog parta of a Thomson 
integrating wattmeter fitted with the attachments for a 
maximum recorder shown in detail in fig. 2. 

Fig. 4 shows the details of the flexible coupling, being a 
section through the dotted line 4—4. Fig. 3,18 a plan view 
of the copper brake diso 2 with the kilowatt scale marked 


on it, showing also the indicator 6, the ratchet wheel 11, 
the gravity pawl 4, and the magnet 8. 

The method of attachment of this device to a motor 
meter is best shown in fig. 2. The shaft is cut in two, abont 
{о аһоте the brake diso, and to this latter portion is 

ed the sleeve 3, the end of the upper portion of the spindle 
terminating in a point 18. This part of the ehaft is per- 
fectly free to turn in the sleeve and has fixed to it the 
flanged ratchet wheel 11, which in turn is coupled to the top 
of the sleeve 8, through the medium of the spiral spring 7, 
which is best seen in fig. 4. In this manner the upper or 
armature portion is flexibly coupled to the lower or brake 
portion. 

The proportions of several features are somewhat exag- 
gerated in the illustrations for the sake of clearness of 
illustration. In reality there are about 300 teeth in the 
ratchet wheel. The space is quite clear between the shaft 
and the sleeve, the spring is thin and long and the index 
finger is thin and flexible, so that it can be sprung down to 
the scale to obta n an accurate reading; for the purpose of 
rendering the device sluggish, and to prevent sudden brief 
overloads from емш, а small quantity of a viscous 
material is inserted in the sleeve, and the end of the upper 
spindle is pushed down into it. | 

This material is of such a consistency that it will not ooze 
ont if the meter should be left standing in an inverted 

ition, being held by capillary attraction iu the space 

tween the sleeve and the shaft. It produces no positive 
friction, but acta as a retarding agent, allowing the indicator 
to reach its maximum effect in from three to five minutes. 
Tt does not alter in character with time, and if desired, ita 
degree of viscosity can be altered. The material has, further, 
the advantage of acting as a dense lubricant, preventing 
positive friction to such a degrea that the torque of the 
starting coil of a Thomson meter is sufficient to make a 
definite indication. This is partly due to the fact that the 
middle bearing has but half the weight on it that the bottom 
one has, bat yet it is interesting to note that the indicator 
will move with less torque than is required to revolve the 
brake disc. The increase in weight to the revolving parts 
in the case of a Thomson meter is only 4 per cent. 

A good point about the device is the large ran 
obtained; for instance, in a 50-ampere 115-voltmeter the 
scale is 15 inches long, divided into equal divisions of 1 Kw. 
each, each division being sub-d'vided into 100-watt divisions. 
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The maximum indication at full load for this meter would be 
115 volts x 50 amperes = 5,750 watts, or nearly one 
revolution of the pointer in relation to the scale. The 
instrument, however, will register correctly ап overload by 
starting on a second lap. The scales are always ad j usted во 
that full load is less than the first lap. 
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The recorder is guaranteed to have no greater error than 
the meter to which it is attached. 

The instrument is readily set back to zero by holding the 
pawl with one finger and moving the pointer back to zero, it 
not being necessary to wait for it to go back of its own 
accord. 'The device can be tested at the same time with 
the meter proper, and can be readily adjusted by lengthening 
or shortening the spiral spring by its outer end. 

The above device is perfectly aceurate on three-wire 
circuits, making the saving of two individaal maximum 
meters, and what is of greater importance, showing the 
actual maximum, whether the maximum is alternately 
shifted from one side of the circuit to the other or not. 

On alternating circuits, whether single-phase or polyphase, 
the device will record the true maximum load, as the watt- 
meter to which it is attached takes the power factor into 
account. 

The device will register the full maximum of intermittent 
loads, such as in elevator work. Whenever it is given an 
impulse, it will at least make a notch and hold it, and not 
drop back to its former position each time. 

Amongst the advantages of the device it should be 
remembered that it causes no drop of potential, and that it 
is not subject to the destruction of its main parts from the 
sudden excessive heat of a short circuit. 

A method was suggested by Mr. R. P. Wilson in a paper 
read by him before the Northern Society of Electrical Engi- 
neers, March Stb, 1997, for combining a maximum demand 
indicator as an integral part of an ordinary meter, and 
which is based somewhat on the above principle. Mr. 
Wilson describes his instrument as follows :— 
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* Instead of having two seperate instruments to buy and 
keep in stock you have only one, and, of course, only one to 
fix. This instrument serves the purpose algo of ап indicating 
meter, and is provided with a pointer, from whose position 
the rate at which the meter is registering may be ascertained. 
In addition to saving the loss in E.M.F. inseparable from 
Wright's indicator, a oonsiderable saving is effected by only 
having one instrument to calibrate; there is also only one 
instrament to get out of order. The principle may, with 
more or leas ease, be applied to any motor meter, and is really 
a torque indicator applied preferably to the existing retard- 
ing mechanism. In the case of the Thomson meter, the 
magnets which provide the brake are suspended, and their 
motion is ed by a flat spiral spring. The torque between 
the disc and the magnets is proportional to the energy passing 
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throngh the meter, so that the ultimate position of the frame 
supporting the constitutes a measure of the rate at 
which the meter is registering. A loose pointer, mounted 
coaxially with the magnet frame, serves to show the maximum 
speed the meter has attained, and е the maximum 
demand. The slaggishness of the Wright indicator has 
been extolled as a virtue, but it is questionable whether it is 
so altogether. In the combined meter and indicator some 
care has been taken to avoid ig spine, except to a very 
limited extent, although it can be made to work as slowly 
as may be desired.” 

Although the device proposed by Mr. Wilson has the 
advantage of possessing two pointers, one recording the 
maximum demand, and the other the rate at which the meter 
is registering, it is doubtful whether its working would be 
found accurate in practice, owing to the friction produced at 
the bearings supporting the necessarily heavy weight of the 
permanent magnets. This disadvantage does not exist in 
the Halsey maximum record indicator. 


ELECTRIC LOCOMOTIVE FOR PARIS. 


WE illustrate herewith an electric locomotive which was 
built for the Compagnie Francaise Thomson-Honuston, of 
Paris, by the General Electric Company, of Schenectady. 
The electrical equipment of this looomotive consista of two 
165-H.P. geared motors mounted on each of the two specially 


designed trucks, making four motors in all, capable of 
developing 660 m P. The cab oontains a Thomson-Houston 
series parallel controller, also ammeters and circuit breaker, 
and a nomber of special instruments, as the locomotive is 
intended for testing purposes. ‘The controller is 80 arranged 
that the engine driver can face in either direction. There 
is a direct connected air pump for operating the air brakes. 
The motor resistances are placed under the end shields on 
the floor of the locomotive. The total weight complete is 
about 35 tons. 


Bed ford.— The Town Council has received a communica- 
tion from the Local Government Board sanctioning the borrowing of 
£41,000 for electric lighting purposes, | 
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ACETYLENE GAS CONSIDERED COM- 
MERCIALLY. 


By HORACE ALLEN, O.. 


ACETYLENE gas as an illuminant is so efficient and attractive 
that even the general public have taken a great interest in 
the pem of adopting it on account of its pleasing 
qualities. 

Though this gas has attracted so much attention of e 
and such rapid advances have been made in its practi 
commercial application by.ingenious inventors, still, owing 
to ita so recent introduction at a cost comparable with other 
sources of illumination, its adoption on a commercial scal 
can hardly be considered very much in advance of the experi- 
Acetylene gas, whe rly applied for ill 

cetylene gas, when properly applied for illuminating 
pepon has many special advantages. The light is very 

rilliant and pleasing to the eye, and can be produced wi 
great steadiness, The heat given off from the flame is mach 
leas than from ordinary ooal gas for the same lighting power. 
Colours are seen in their natural hue under this source of light. 

Ita high heating power can be used for the illumination of 
incandescent mantles and for cooking purposes, as it can 
readily be adapted for use with Bunsen burners. By the use 
of special burners it can be applied to all ad gar or which 
coal gas is available. The intensity and purity of the light 
obtainable from the burning of acetylene gas places it ontaide 
any competition from petroleum as a source of illumination. 

he production of acetylene gas occurs when calcium 
carbide 3 Teh bred rae when e 
gas is to be employed for lighting and heating, must 
carried out in a suitable apparatus, commonly called a 
generator. 

The chemical action of the production of acetylene gas 
is explained by the following formula :— 


carbide Water. Slacked lime. Acetylene. 

Ca С» + 2 B, О = Oa O, H, О C4 H, 
40,12 x 2 2,1 x 2,16 40, 16, 1 x 2,16 12 х 2, 1 x 2 
— — ———2 —————— 


64 36 74 26 


The decomposition of calcium carbide by water is acoom- 
panied by the generation of a considerable amount of heat, 
owing to the combination of the liberated calcium 
with oxygen from the water to form lime, and this lime 
becomes hydrated when the water is in excess. 

1 lb. of calcium carbide CaO, has in combination — 

*625 Ibs. of calcium. 

'625 x the thermal value due to the combination with oxygen and 
hydration = 825 х 6,615 = 4,134 B. Th. U. 

And this amount of heat may have а very serious effect, 
unlees there is present 8 considerable excess of water. 

Acetylene gas is commercially derived from the decom- 

ition of carbide of calcium by water, and it therefore 
ollows that the cost of acetylene gas will depend о: Ше 
cost of carbide of calcium, as the other costs of production 
are trifling. 

Calcium carbide is a compound resulting from the 
chemical action between lime and carbon at the high tem- 
perature of the electric arc, and its production as a com- 
mercial product depends upon cheap electric "power: 

e 


The chemical reaction taking place in manufaoture 
of calcium carbide is represented by the following for- 
mula :— 

| Calcium Carbonio 
Lime, Coke. Heat. carbide, oxide. 
ООо + 80 5,97 F. = 00, + OO 
4016 3x1 4012x2 1216 
— — — — 
56 36 64 28 


From which a simple calculation will show that to pro- 
. duce 1 lb. of calcium carbide there will be required— 


Lime ^. ‘876 Ib. 
Oarbon ... ‘562 „ = coke with 90 per cent. О. ‘624 lb. 


Thermal Chemistry of the Production of Calcium Carbide. 


The specific heat of lime and coke may be taken at— 
Line .. 1 
The temperature of the electric arc in estimated as 


To bring the materials for the production of 1 Ib. calciam 
carbide to the necessary temperature will therefore reqaire— 


Lime 875 x ‘214 x 5,972 . . = 1,118 B. Th. U. 
Coke 634 х 00 x 5,972 2 e. = 745 T 
To reduce lime to calcium and oxygen = 625 
x 5,940 as see m ie . . = 8,12 „ 
To raise the thermal value of the carbon as 
coke to that of carbon in а gaseous coa- 


dition 562 X 3,956 TIS eec eae 66. = 1,483 L 
Heat from formation of CO = 187 lb. x 

4,327 ... Sas Ns T fae ... = 809 i 
Total heat required per ib. 040, . = 6,249 „ 


This heat being derived from electric energy, and 1 E.H P. 
hour being equivalent to 2,586 B. Th. U. per hour, this gives, 
to produce 1 Ib. of calcic carbide, 2 464 E. H. P.-hours, which 
is equivalent to 1:888 Board of Trade units; one toa of 
carbide being therefore produced for 4,117 B.T.U. 


Heat of Chemical Combination of 1 lb. of Substance. 


Carbon as coke iss vs . 14544 B. Th. U. 

Oarbon in gaseous condi*ion 18,500 „ 

Calcium to line aie 5,940 

1 ВНР. ү? € EN .. 2,596 b per hour. 
1 Board of Trade unit .. 9,998 ü 


Estimate of Cost of Materials and Electrical Energy required 
to Produce 1 ton of Calcium Carbide. 
To L 1 ton of calcium carbide, practice re- 
Sine 1:2 tons of lime are equivalent to 3,500 1bs. m 


2:143 tons of limestone at 102., crushed 
8 ton of coke at 20s., crushed |... 


4,117 B. T. U. + 15 per cont. = 4,734, at 181d. 211 8 
Oarbons for electric furnace 10 0 
£5 9 1 


The above falue of the B.T.U. is based on some figures of 
best results of actual oost by water-power compiled by 
J. B. C. Kershaw. | 

Labour, oil, waste, &c., interest and maintenance ... £316 4 

Total cost per ton n 5 des ЭРУ .. 9 5 5 

An examination of the above figures will make it appa- 
rent that the only item that can be reduced is that due to 
the cost of electrical energy, and this is the highest item; 
for it will not require much oonsideration to make it 
apparent that the labour, oil, waste, interest and main- 
tenance costs, cannot readily bs reduced, one reason being 
the fact that the calcic carbide has to be packed in fairly 
small quantities in hermetically sealed tins, barrels, &c. 

In this article the lowest cost of electrical energy to be 
obtained from nataral sources has been taken as a basis for 
computing the cost per ton to manufacture calciccarbide, but 
now that blast furnace gas has become available, the manu- 
facture can be carried out with profit at less cost than when 
the cheapest water-power is used. 

Taking the figures already quoted, viz., °181d. per B. T. U., 
this at an efficiency of 70 per cent., is equivalent to '0684d. 
per 1.H.P.-hour when a gas engine is employed and blast 
furnace gas used instead of water-power. | 

Now, as each ton of coke charged into the blast furnace 
for smelting the iron produces about 170,000 cubic feet of gas, 
and only about 180 cubic feet per hour is necessary to develop 
the 1 r.H.P.-hour, the value of the gas, after cleansing, comes 
to 52d. per 1,000 cubic feet, if employed to develop power by 
means of a gas engine, while if burned in the flues of steam 
boilers, the value would be reduced to °13d., as at least four 
times the quantity is required for developing power by steam 
boilers than when used direct in the gas engine. 

At 170,000 cubic feet per ton of coke, the gas, if entirely 
consumed in gas engines, would therefore have a value of 
78. 4:44, Of course, this amount cannot be realised, for 
many reasons. In ordi blast furnace practice about one- 
half of the gas is required for heating the air blast, and if we 
say that | and loss bring this amount up to two-thirds 
of the total gas evolved, the remaining one-third being 
employed in gas «пк working continuously, as at present 


for steam raising, then the relative value of the gas per ton of 
coke charged would be as follows :— В 
B. . 
If used in engines, ton of coke... ..2 54 
» — bella“ n Ё e: TT) 78 
Balance in favour of gas engines ... 1101 


And with this gas, for each ton of coke consumed in the blast 
furnace, the power developed in the gas engine would be 
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Blast furnaces, consuming as they do such enormous 
quantities of coke and limestone, and producing such 
volumes of gas, are ideally favourable to the association of 
the manufacture of calcio carbide; and the Thwaite-Gardner 
system is in actual use for this oe in Westphalia. The 
materials necessary would be available at the cheapest rate, 
power at the lowest cost, labour of a suitable kind easily 
obtained, and railway sidings convenient for the delivery of 
the product to the best market, while the cost of super- 
vision would be very slight. And all these advantages can 
be obtained without any large capital outlay such as is 
рем Miss the py of диш, еза уны is harnessed 
or the uction of the necessary electrical energy. 

No doubt in the near future ironmasters will avail them- 
selves of this source of profit, seeing that the demand for calcic 
carbide is favourable, and the price obtainable is so high. 


ELECTRICIANS WORKING AND FIGHTING 
IN THE PHILIPPINES.* 


By HARRY A. ARMSTRONG. 


Mania, October 80th.—D. T. Flannery is a private in the 
Signal Corps, and he is of many years’ standing. He has 
grown grey in the service, and has reached the distinction 
known as a first-class pue Bat he never eaw a hotter 
time than on the south line during the first few days of this 
month. It was when the insurgents were very bold there, 
and were cutting the wire between Imus and Bacoor at their 
own pleasure. ` 

The breaks were always in the vicinity of the **big bend" 
of the Imus River, and it became Flannery's business to see 
that the wire was in working order, and that communication 
with Manila was kept intact. There were a few days when 
nothing Ары, and it was thought to be а good time to 
put in a telephone system at Imus, connecting the head- 
quarters with the different points of official importance about 
the town. To get the and instruments the lineman 
came into Manila, He took back with him Private Frank 
R. Beale, of E Company. The boat was then running to 
Baooor, so they loaded their wire on the launch and went 
across, From Bacoor the two Signal Corps men took a little 
cart and drove to Imus. Nothing happened on the way, and 
the beautiful road round the bend ” seemed to hold nothing 
more dangerous than a frightened carabao, 

The men reached Imus about 1 o'clock, the journey b 
land and water having taken four hours. Flannery reported 
to Major Price, commanding the troops at Imus. He was 
given a horse, and told to place the instruments, This 
was accomplished by 8.30 o'clock. Abont this time two 
companies of the Fourth Infantry that had gone out on a 
reconnaissance got into an engagement. Flannery was on a 
horse, and he rode out to where the fighting was going on. 
There he met Major Price, and offered to do any work that 
might be wanted. Major Price told the soldier to joe to 
Captain Browne, then in charge of the fighting. piain 
Browne made him mounted orderly, and sent him all about 
the field with orders. At last insurgents were driven 


was not mounted, and abont all he could do was to admire 
Ө pad as Flannery is known to the men. 

ajor Price and Captein Browne were so well satisfied 
with the thoronghness of the AgS с т and his 
work that both took occasion to him he had done 
well. This opinion they later embodied in & re to the 
commanding general—which was more to the point. 

Ав soon as the fiphting was over the men went back to 
fixing the telephone. They kept at the work until October 
2nd, when they again heard firing ont towards the east, and 
bullets came thick into the town. It was discovered that 
the linemen were in the zone of fire, but they did not stop 
work. hed азе the offices of head-quarters with the 
adjutant's and then with the arsenal. It was just at 
this time, the hour being about 11 o'clock in the forenoon, 
that the order came to Flannery to take some help and 
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ir the telegraph line in the vicinity of the “big bend.” 

tit! 8 

armed sentry, and set off for the break. It took them half 

8 the they overtook an infantry 
en they got near € ook an i 

d сов from 5 stationed at Imus. 


critical. The officer in command of the troops wanted to 
know if Flannery had ап instrument by which he could 
receive and send messages. 

* [ have not," said Flannery, *but I can send the message 
о HUN air, if : . If the current 505 too strong,” 

continued, * I can receive messages through my tongue.” 

Flannery took two ends of the wire and sent the first 
message. He merely tapped the ends of the wire together, 
making the dots and dashes. The ground end was twisted 
around a bayonet, which was thrust into the earth. Bat this 
sort of thing was too strong for the tongue, as Flannery 
found when he received the “O K” from the operator at 
Imus. Two bayonets were thrust into the ground, and so 
the current was divided. Bat still it was too strong for the 
lineman. Не could send, however, and he did send Der 

in the 


hands, The current was strong enough for that. 

The messages had asked for reinforcements, and soon a 
company of the Fourteenth came up from Bacoor, and 
Bhortly after а like number of soldiers came from Imus. 
With this force it was deemed practicable to fix the break. 


the troops which stuck to the field. They were much closer 
than that to the insurgents. In fact, the voices of the 
insurgent officers were heard giving orders and the insur- 
gent soldiers were in plain sight acroas the river. T 
thought it was time to retire. The bullets were coming thi 

and close to his little bunch of men. Не hastily completed 
the tie and threw the ooil of wire across the and fence 
во that it could be pulled into the trench. Then he told the 
men to get to cover. When the men cleared the fence the 
volleys came at them. Private Beale stumbled headlong. 
Flannery caught him and helped him on into the trench and 
comparative safety. Then it was discovered that Beale had 
been shot in the leg. A call on Imus was made for an 
ambulance, and Flannery turned his attention to his wounded 


oom n. 

Heavy volley and line firing was heard in the direction of 
the bend. el Lieutenant Cunningham epang into 
the trenches. Behind him came Sergeant Brown. were 
of the Signal Corps. Cunningham was on foot, his horse 
having been shot from under him as he the bend and 
exposed himself to the insurgent fire. They had come from 
Bacoor. Flannery reported at onoe to the lieutenant and 
told him of the wound Beale had received. Then the 
ambulance came and the old lineman took the wounded man 
back to Imus. When Flannery reached there it was 6 o'clock, 
and he remembered that he had had no dinner. 

Canningham stayed on the ground, sending Sergeant 
Brown to Imus for a оой of wire. It was his intention to 
run the wire the bend in the night, but it started їп 
to rain and the night was too dark to work at all, The 
work was done in the morning, but the connecting wire was 
run behind the hedge of bamboos that fringes the road. 


Helping bim the lieutenant had, besides Brown, Sergeant 


Berry, and Privates Whitcomb and Guswaler. 

That day the troops came down and flanked the enemy 
and drove them south, taking possession of the trenches that 
had been occupied by the insurgents and planting them with 
American опіровіа. This was on October 3rd. The day 
rn Corporal Gunderson had been mortally wounded at 

асе, 

4 Pop ” Flannery is now on the north line, and has been 
selecte1 to go with General Lawton on his march north. 
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ENGINEERING IN THE UNITED STATES 
NAVY. 


Tuere is little doubt that the engineer is rapidly bringing 
most human operations within his sphere of Шш. Не 
is not only performing work that one associates rather with 
the industrial development of the world, but he is rapidly 
becoming an important factor in those offensive operations 
which aim at the destruction of human life, Both the navy 
and the army may be seid to depend for their well-bein 
upon the engineer, and even in warlike procedure on la 
engineering work is quite indi ble, and, curiously 
enough, it is the engineering branch of the army which has 
had the т of ponens Bome of the 3 e 
generals of the present day. Having regard to the engineer- 
ing side of naval and military operations, the recent presi- 
Суб y gon hine diri elville seis the eros 
Society of Mechani ngineers on * Engineering in the 
United States Navy," is a speoially in ingone. It is not 
ary to follow the worthy president in his remarks upon 
the origin of steam vessels, but it is worthy of note that the 
first steam war vessel for any navy was designed by Robert 
Falton, and was built in America in 1814, It was antici- 
that if the war with England had lasted a little longer, 
t wonld have been possible to have used this vessel, and no 
doubt it would have created a complete revolution in naval 
architecture, It was not until 1886 that a chief engineer 
was appointed for the American Navy, and the steam vessels 
of the navy in those days consisted of one small boat of 1,200 
tons displacement. One cannot help feeling a distinct sym- 
pathy with the older generation of engineers, who had no 
experience, no books of reference to guide them in meeting 
the problems of those days. Engineers occasionally forget 
the very early and useful work carried out by naval engineers 
during the early introduction of steam vessels into the 
American Navy, and the work of B. F. Isherwood, carried 
out in 1844, is very properly, highly valued in the States. 
Probably one of the most notable of his iments was the 
series whi ve а complete demonstration of the relation 
between cylinder condensation and the rate of expansion. As 
Rear-Admiral Melville points ont, until these iments were 
carried out, most e believed that the law of Mariotte— 
that the uct’ of pressure and volume is constant — was 
applicable £o steam as well as to permanent gases, and that a 
very large ratio of expansion with low pressure of steam would 
be profitable. Isherwood’s experiments on the Michigan 
demonstrated conclusively that under the oonditions there 
obtained of a slow moving engine and a low steam pressure, a 
ratio of expansion was soon reached, beyond which any 
increase would cause an absolute diminntion of economy 
instead of an inorease thereto, as would have ре 
dicated from a strict adherence to Mariotte’s law 
Cariously enongh, Isherwood in those early days 
realised a ye naval design which has been very 
much insisted upon in later years. That is, the building of 
engines which would not break down, and, in fact, could not 
be injured by ignorant and careless handling. The result of 
this policy was that engines were built very much heavier 
than was customary ; but they did not break down, and they 
carried American ships to victory. How close a grip 
Isherwood appears to have had of the essentials of a steam 
warship, is shown in the case of the Wampanoag, which, 
though built in those early days, was subjected to an excessive 
trial lasting 824 consecutive hours, between Sandy Hook and 
Cape Hatteras, and for the whole run it averaged oT 17 
knots per hour, which was obtained in a heavy sea. It is 
not surprising that this should have been the record speed 
for many years. Like a good many other pioneering engi- 
neers, he obtained little thanks for the work he did, and 
though practically banished from his former office as chief 
of the Bureau of Steam Engineering, he carried out a series 
of propeller experiments which were of far reaching im 
ance. It is rather a remarkable fact in connection with the 
American Navy, that their engineering staff has included 
at some time or other men who have become world-famous 
in various branches of engineering ; Dr. Thuraton, Charles E. 
Emery, William Everett, and George Westinghouse, have all 
been naval engineers. It is hardly necessary to follow Rear- 
Admiral Melville through the various evolutionary processes 
that have been going on for some years in the various navies of 
the world; but some of his remarks in the address, in connection 


with the war with Spain, are worth quoting. It is claimed 
that the work of the Oregon in the late war stands out 
as a brilliant illustration of the fact that the American war- 
ship is not only the creature of the engineer, but is absolutely 
dependent upon him forsucoesm, Rear-Admiral Melville relates 
the story of Milligan's work as the chief engineer of the 
Oregon, of his ceaseless efforts to keep everything in order, 
and prevent any deterioration, how he saved the good coal 
for the day of battle, which finally came, although he was 
told it never could come, and above all, how he persuaded 
Olark, the commanding officer, to have all the boilers ready 
all the time, although others had steam on only half the 
boilers, and where it could be done, half the engine power 
was laid off. I am firmly convinoed, says Rear-Admiral Mel- 
ville, that the pne of the victory at Santiago was largely 
due to Milligan's skill and foresight, and as I have said, this 
case is direct proof that, however admirable as а fighting 
machine, a battleship is useless except in the hands of 
trained engi To quote further from the report :— 

Daring the last 15 years naval engineering has shared in 
the general progress of all marine engineering, and has led 
in many respects. Wrought-iron, which was formerly the 
mainstay of the designer, ractically disappeared, to be 
succeeded by mild steel, which is not only stronger, but 
much more reliable, and the manufacture and inspection of 
which has been bronght almost to perfection. There is little 
doubt that the great improvements whioh have been made 
5 gm ө and boilers would eer ме le but 
or the greatly improved material. One of the 
improvements bes been made in the reduction of waht of 
machinery, and this has been due both to improved material 
and radical changes in design. 

In the engine there has been a better di 
material, and the use of hollow instead of solid s 


ition of 
These rotative speeds have beco 


sarily кер down engine в . 

reasonable limits we can design a ller to suit almost an 

engine speed ; consequently we are left free to adopt as hig 

a rotative speed as is desirable and consistent with safety, 

s: от can afterwards design ап economical pro- 
er to fit it. 

In the boilers the reduction of weight has been due, apart 
from the more recent adoption of the water-tube буре to 
improved material, and especially to forced draught. This, 
as you are donbtless aware, is an American invention almost 
ating. trie with Fulton's early steamers; but it had 
almost disa , and after a brief revival under Isherwood 
during the Civil War had again died out until it was taken 
пр by some of the foreign navies. At the present time no 
a 3 ever designed without the use of foroed 

ught. 

. Ргеввпгев have been gradually rising, and even with shell 
boilers as high a pressure as 200 lbs. has been employed ; 
but with the present plan of using 250 Ibs. at the engine, 
with multiple expansion, and some 25 or 50 lbs. more at 
the boilers, nothing but the water-tube boiler would do. 


ELECTRIC SUPPLY COMPANY AND 
CONSUMER. 


ONCE more the ory of the consumer is heard in the land 
The columns of the Times are still open to the complaints of 
those who feel aggrieved at the charges which an electricity 
supply company makes for its ethereal wares. In our issue 
of December 22nd, 1899, we referred to a dispute which has 
arisen owing to the difficulty experienced by the Metropolitan 
Sapp'y Company in meeting the demands of ita numerous 
and rapidly increasing host of oonsumers. 

According to a Consumer,” whose letter appeared in the 
Times on Christmas Day, one of the electric companies which 
supply the West Ead is endeavouring to coerce its consumers 
to consent to an increase in the pressure of supply; viz., from 
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100 to 200 volts, and has even gone so far as to threaten to 
cut off the supply to those customers who offer resistance to 
their demands. It seems that a large percentage of the 
company’s customers has allowed the change to be made, 
* jn ignorance,” as stated ы Bag Times correspondent, “ that 
if they object the company no power to compe! them to 
consent to it.” 

He also states that in some cases where customers have 
shown an unwillingness to have any alteration in the pres- 
sure of their supply the company has declared its intention of 
charging the maximum rate allowed by the Act, viz., 8d. per 
Board of Trade unit—an increase of 83 per cent. on ita 
standard rate. In support of his contention that the under- 
takers cannot force their customers to take a supply at higher 

ressure, Consumer refers to the opinion expressed in the 

ouse of Commons by the President of the Board of Trade 
on Jane Ist, 1897, where he said, “ No change is allow- 
able in the pressure of the supply to any premises which on 
the date of the Board of Trade regulations were supplied 
with energy by the company, except with the consent of the 
consumer." 

The importance of the questions thus raised can hardly be 
over- estimated. Inability to provide all their consumers with 
а current at high voltage may seriously affect the progress of 
the undertakers, who may be prevented from introducing 
changes and improvements designed to cheapen supply. On 
the other hand, the purchase of new эше fittings, &c., for 
his house might entail great expense to the consumer if the 
life of a high pressure lamp is shorter than that of one which 
can be lit with a lower pressure. 

We have seen that the Times correspondent is satisfied 
with the opinion expressed by the President of the Board of 
Trade in the House of Commons. Turning to the regula- 
tions which were published in 1895, we find that the Preei- 
dent, for the pu of his answer, merely quoted the 
proviso to Clause (6) of the Regulations for ensuring a proper 
and sufficient supply of electrical energy, published in 1895, 
the exact words of which аге as follows:—"'Provided that 
no change shall be made in the pressure of the supply to 
any premises which at the date of these regulations are sup- 
plied with energy by the undertakers, except with the oon- 
sent of the consumer.” 

Assuming that Consumer’s” house was lit with electric 
. light from this very company in 1895, it would seem that 
it has no power to make any alteration in the pressure 
without incurring the risk of penalties. To endeavour to 
force the hand of the consumer would not only be unworthy 
of & great company but, in our opinion, illegal, having 
regard to tbe provisions of Seotion 19 of the Electric Light- 
ing Act, 1882, which provides against anything iu the 
nature of undue preference upon the part of a supply com- 
pany. Moreover, the policy of the Electric Lighting Acts 
is against the imposition of any terms upon the consumer. 
Thus it is especially provided by Section 18 of the Aot 
of 1882, that the company shall not prescribe any special 
form of lamp or burner. 

It will be gathered from the premises that if the Times 
correspondent and his friends have been receiving eleotrioity 
at 100 volts since some date prior to that upon which the 
Board of Trade regulations were issued, they can legally 
refuse to take a supply at 200 volts. It is otherwise, how- 
ever, with consumers who have only been in receipt of the 
current since November, 1895. That the company is prima 
facie liable to supply every applicant within the district, 
appears from Clause 25 of the form of provisional order 


under the Electric Lighting Acte, 1882 and 1888, which 


provides that the underwriters shall, upon being required 
to do so by the owner or occupier of any premises situate 
within 50 yards from any distributing main of the under- 
takers in which they are, for the time being, required to 
maintain, or are maintaining, a supply of energy for the 
purpoees of general supply to private consumers under this 
order or the Board of "Trade Regulations, give, and continue 
to give, а supply of energy for such premises in accordance 
with the provisions of the order and of the regula- 
tions. . subject to the following conditons.” 
Among the conditions which here follow there are 


none which give the supply company any right to alter 


or diminish the amount or pressure of the current to be 
eupplied to the consumer, unless he is using his supply in 
such a manner ав to prejudice the interests of other con- 
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sumers. In 1895, however, the regulations issued by the 
Board of Trade created some important changes. Thus by 
Clause (5) it is provided that the standard shall be 


pressure 
fixed by the undertakers, and notice of the amount of such 


standard preesure shall be given to the local authority before 
the undertakers commence to supply energy to consumers, 
aud such standard pressure not be altered except by 
permission of the local authority, and upon such terms and 
conditions as the local authority may impose, and after public 
notice has been given daring a period of one month, in such 
manner as the local authority may require, of the 
intention of the undertakers to apply for permission 
to alter the same. The undertakers may a 
ару decision of the local authority under this regu- 
lation to the Board of Trade, whose decision shall be 
final. The London County Council being the “local 
authority " in the county of London, it will be seen that no 
change can be made without its authority, in the exercise 
of which the Council would doubtless be influenced greatly 
by a memorial from the consumers. 

By Section B (6) it is provided that “ Before commencing to 
give a supply of energy to any consumer, the undertakers 


‘shall declare to such consumer the constant үе at which 


they propose to supply energy at his terminals. 

во declared at any pair of а consumer's terminals not 
at, any time be altered or departed from except in consequence 
of any authorised alteration of the corresponding standard 


‘pressure, In the case of a transformation of energy on the 


consumer’s premises, the undertakers shall give the consumer 
the choice of a supply at either of two different pressures, 
one of which shall be approximately half the other, and in 
such case the pressure so chosen by the consumer shall be 
the declared constant." [Here follows the proviso already 
referred to.] 

Although a variation of 4 per cent. from the declared 
constant pressure is allowable, any undertakers who make 
default in complying with any of these regulations as to 
supply are liable to pay penalties. 

t is difficult to imagine how the company whose alleged 
misconduct is complained of can have allowed itself to come 
to loggerheads with its customers, эра in these да 
of competition. “Consumer ” has probably relied too imply 
upon tbe opinion of the President of the Board of 
who may not have had all the facts before him. Even 
a la is loth to express an opinion until he has 
е all the documents in the case, nor does he 
alow the opinion of а judge to weigh with him until 
he is satisfied that the facis upon which the judgment 
is founded coincide with those of the case under his imme- 
diate notice. 


CORRESPONDENOE. 


Berrenberg Lamps. i 


. I am sorry the holidays pan my sending further 
remarks conoerning the teat figures you published 

our 200-volt lamps in time for the issue of yesterday, ав 
stated in my previous letter I doing. Since writing 
my letter of the 20th ult. we have ascertained that the 
identical figures concerning our 200-volt lam 
given to yon are those written down in a boo 
a rival firm of lamp manufacturers, and by them shown to a 
gentleman who has had some dealings with the Berrenberg 
Syndicate. At their invitation one of our 98-volt 15-С.Р. 
lamps was taken to their warehonse to have the same 

for initial candle-power and efficiency. The lamp was placed 
in circuit with an ammeter which in his presence gave a 
reading of 39 ampere—equivalent to 39 watts consump- 
tion. Being a lamp of our 2-watt efficiency class, the energy 
consumed should only have been 82 watts. Our client was 
then asked to leave the lamp for a day or two, in order that 
it might be tested at their factory for candle-power. The 
result of this test when the lamp was returned to him 
some days later was stated as being 11 с.р. 89 watts, or 
9:5 watts per C.P. given. 


which were 
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We have now this identical lamp privately marked by our 
client in our possession, and while we totally dispnte the 
correctness of the above ammeter reading, and are in the 
dark as to what treatment the lamp may have experienced 
between the time it was parted with and when it was 
returned to the gentleman in question—excepting his state- 
ment that he saw with the naked eye that it was not giving so 
much light as when he handed it over—we challenge con- 
tradiction on the following points :— 

This very lamp, reported as giving only 11 C. P., gives at 
the present time 18 C. p. (whatever the treatment it has 
received since it left our works) and the consumption of 
energy is not 89 watts but 34 watts. 

What value, then, can be attached to figures published 
which are derived from rival manufacturers, whom at the 
best no one would expect would be desirous of showing too 
good results for the “ Berrenberg Lamps ” ? 

I invite anybody who doubts the superiority of the Ber- 
герар апр охе all others to bring what they consider 
(outside of this make) the best lamps on the market, and at 
Southfields I am prepared, by testing the rival lamps on the 
same voltage, photometer, and instruments, to demonstrate 
to their satisfaction the claims we make. 

Thanking you, Mr. Editor, for your kindness in allowing 
me to trespass so much upon your space— 


A. Berrenberg. 
December 30th, 1899. 


[ Referring, first, to Mr. Berrenberg’s letter of 22nd ult., 
in which exception is taken to the measurement of candle- 
power in our testa, we may point out that the photometer 
used was of the Krüss type, consisting of two similar slabs of 
opal glass with tinfoil between; the light from the standard 
lamp falls on one face, and that from the lamp to be mea- 
sured on the other. The arrangement is very sensitive and 
quick in use. А pentane standard 1-0.р. lamp was used, in 
oon junction with a glow lamp as secondary standard; the 
reeulta were stated in terms of English candles. While the 
impossibility of obtaining extreme accuracy in the measure- 
ment of candle-power is admitted, we cannot agree that our 

are open to question outside a small percentage. 

In reply to the letter which appears above, to prevent a 
possible misunderstanding, we would point out that we did 
not receive any 200-volt lamps from Mr. Berrenberg’s com- 
pany, nor have we caused any tests to be conducted beyond 
those of 100-volt lamps, which we published in our issue of 
a hile we disposed furth 

ile we are not disposed to carry ont any further tests 
at present, we appreciate Mr. Berrenberg’s sporting offer to 
allow anyone interested to compare his favourite lamp 
with the Berrenberg lamp at the Southfields works, with the 
tempting odds of £100 to nothing for an incentive! We 
trust that this offer will be taken up, and we shall have 

re in publishing the results, be they what they may.— 

S. Exec. RRv.] 


Tested Lamps. 


It is not at all strange to put gas in a bulb for “ exhaust- 
ing purposes, if this is what F. P. S.“ means as per 
Malignani process, bat not for “flashing.” * ` 

I still assert filaments are not flashed in their bulb:, 
that is to say in a commercial scale, in this or any other 
country. It is only reasonable, if a broken filament occurred 
the maker would lose filament, bulb, and labour. I have 
done it, but only in ап experimental way, and have taken 
the proper precautions to get rid of the remaining gases, 
which wou'd explode at the ordinary atmospheric pressure, 
owing to the inrush of air, causing the mixture or removal 
of the vacuum connections for the attachment for the final 
"exhaustion." Even then it is far from a satisfactory lamp, 
as the filament cannot be “run up" or we should produce a 
considerable deposition of tar, carbon, апа other matter on 
the sides of the bulb; the thicker the filament the greater 
the defect. 

The gas used for depositing carbon during “ flashing " 
must be from one of the family of hydro-carbons or gases 
containing carbon. F. P. S.“ is probably confusing “ flash- 


— — 


Flashing is a trade term meaning to incandesce a filament in 
а vapour or liquid, with high or low pressure, for the purpose cf 
reducing its resistance, and to deposit upon it a layer of carbon to a 
given amount, 


ing" gas with “treating” gas, or exhausting gas; these 
latter may or may not be explosive. 

I particularly mentioned in my letter © on coming in oon- 
tact with the blow-pipe flame; of course it won't explode 
under the ordinary conditions of “ flashing.” This is a point 
* F. P. S." has missed. 

Thanks for pointing ont one error. In going over the 
figures I find there is another, that is, an increase of °1134 
ampere, which makes the result worse for the Teeted Lamp 
Company. 

“F, P. S." will pardon me. I must correct him again; he 
has missed the point of contention, that is at the end of a 
lamp's life, not during its life. I am aware during the first 
few hours of life 16 does sometimes change slightly, 8 
owing to contraction of the filament, brought about by 
the molecules slowly taking up a different position; this i3 
quite common in all kinds of wires, but not, as F. P. S.“ 
stated, due to gas left in the bulb. 

Now that we have wandered away во far from the original, 
aud the Tested Lamp Company have not seen fit to take up 
and explain the peculiar behaviour of the lamps they 
reported upon, I willlet the matter regt, and beg to thank 
the Editor for allowing me the space in his valuable columus, 
still maintaining that English made lamps are superior 


to foreign ones. 


English Electrical Engineer. 
January 1st, 1900. 


I feel much interested in this important question of lamps. 
I hope Mr. Gattie’s greatly distinguished and expert lamp 
tester, when he shows himself, will not completely annihilate 
* English Electrical Engineer" (Why slay the brother bore ?), 
as his remarks to me seem to be of some value, and some 
farther information in reference to 200 and 250-volt lamps 
would be of great service generally to installers. 

Re testing, it is most unfair to any maker to bay lamps 
and test them at the marked voltage, as many instullers, as 
well as myself, order lamps to be marked to suit us—for 
instance, say, 100 volta instead of 107 or 105 volta—because 
we know in many districts the pressure supplied is consider- 
ably above the proper amount. I know of one district 
where it is as much as 18 per cent, above the proper amount 
of E.M.F. between certain hours of the day. This means 
ruination of any self-respecting lamp, as it would convert a 
100-volt 16-С.р. at 34 watts into about 40 с.р. at 14 watts 
for the time being. Now, a foreign-made lamp of the usual 
type 44 watts per candle- power, of course, can stand it much 

tter. 


I know of consumers who refuse to have any other lamps 
than those stamped with the voltage they are supposed to be 
* with by the supply company. 


J : 
ow take а 107-volt 16-o.». at 3] watts (marked 


100—16), run it at 100 volts and we get about 11 C.P. at 
41 watts per candle-power. It looks very bad, but really it 
was never intended for 100 volta circuit, but one has to 
please the customer who wants it so. Surely he pays and 
has а right to have what he wante, and is only exercising 
his little knowledge; and we must not offend him by telling 
iyd E0, or away he goes to someone else who panders to his 
wishes. 

It really wants а thorough testing of voltages in all parta 
of the country at all hours by recording voltmeters. Then 
another lamp test, but not by the Tested Lamp Company, 
or any other seller of lampe, bat by an independent poron 
above reproach, and apply to all the makers only for lamps 
of a given voltage, given candle-power, at given watts or 
efficiency within a given size of bulb, all to be in high 
voltage, say, 200, then see what life and variations of candle- 


power, &c., we get, just as Sir W. Preece did a few years 


o in low voltage. 
ке = W. J. Still. 


The Scarcity of G.P. 
In your editorial note re * Eaphorbia," you did not state 
what the results of the experiments made were. It would be 
interesting to hear. — 


[No uss has ever baen made of it in the electrical trades 
so far as we are aware.— EDS. ELEC. Rv. | 
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Signalling Without Contact. 


I should be much obliged if “О. M. J.” would kindly 


explain why the driver of the Brighton train failed last 
Saturday to “assume at danger” the Wivelsfield signal 
which, apparently, was on when he ran past it in the fog. 
The collision which occarred with such disastrous effect 
would appear to most minds to be a most serious con- 
demnation of the present good ” system of fog signalling. 


W. S. Bouit. 


A Reversible Gas Engine. 


I trust you will permit me respeotfully to call your atten- 
5 to a mistake which ap in your issue of the 22nd 
ult, 

In that issue, in an article on a “ Reversible Gas Engine," 

ou gave the names of the patentees as “ Fraser and 
acDonald,' the name Fraser having evidently been 
inserted by mistake instead of mine, as there has been no 
other person except Mr. MacDonald and myself engaged on 
this invention. 

I would also like to point out that in the latest design of 
our engine we combine the operation of shutting off and 
turning on the gas or oil eupply with the reversible handle, 
so that the operation of reversing resolves itself into a simple 
to and fro motion of the reversing handle. 


John D. Mackenzie. 
Glasgow, December 30th, 1899. 


BUSINESS NOTICES, &c. 


Alleged Nuisance.—In the Aberdeen Sheriff Court on 
22nd ult. the record was closed in an action at the instance of 
William Dathie, Banff Villa, Calts, against P. O. Middleton & Oo., 
Schoolhill, to grant interim interdict against defenders from carrying 
on their works known as Oults Electric Bapply Station in such а 
manner as to cauce the chimneys ог steam pipes connected with the 
works to send forth smoke or steam вэ as to be injarious and destruc- 
tive to the property and pertinents of pursuer adjacent to the works. 
The defenders, in answer to the complainant's averments, state that 
their farnaces are of the best construction for consuming smoke, 
they are fed with best ateam coal, and are carefully fired. The 
three engines are high pressure, and no appreciable steam is now 
discharged from the works. Thesmoke from the furnaces is common 
coal smoke reduced to a minimum by their construction and careful 
firing. The new chimney stack erected removed all cause of annoy- 
ance either from smoke or steam. 


Annual Festivals,—The employés and friends of Messrs, 
Lowdon Bros. & Oo. held their annual festival at Dundeo last Friday. 
There were about 200 present. 

The annual social entertainment for the wives and children of the 
rh ap Мы at the Arc Works, Chelmsford, of Messrs. Orompton & Oo., 
took place last Saturday, about 800 sitting down to tea. Abont the 
most prominent feature in the programme was a baby show, for 
which the Mayoress, Mrs. Reeve, and Mrs. Brunton were judges to 
award the silver medals offered by Mappin & Webb. A number of 
larga Obristmas trees were electrically lighted. 

The staff of the North Staffordshire Railway electrical department 
held their third annual dinner at Stoke-on-Trent on Thursday last 
9 i John Neale, M. I. E. E., the company's electrical engineer, 
pre 


Browett-Lindley Engines.—Messrs. Browett, Lindley 
and Co. s engines are being used in connection with a number of home 
electric tramway schemes. The Ashton-under-Lyne municipal elec- 
tric lighting works, which supply current for the Oldham, Ashton, 
and Hyde line, are equipped with three 300-Kw. direct coupled sete, 
the engines being by Browett-Lindley, and the generators by Messrs. 
Р. В. Jackson & Oo. The Douglas Southern Electric Tramways 
(I. O. M.) have, as part of their equipment, two 150-H. . horizontal 
Browett-Lindley engines, driving Westinghouse dynamos. Farther, 
at Salford electricity works, from which current will be farnished for 
the tramways, there are to be eight three-crank compound engines, 
each of 1,600 E P., also by Browett-Lindley. 


Electric Lighting in the Eastern Counties.— We learn 
that Messrs. G ЇЧ. О. Mann & Oo., of Norwich, (who some time since 
took over the extensive inatallation department of Mesers. Laurence, 
Soott & Oo., Limited), have been entrusted with the electric lighting 
of the Municipal Buildings at Bary St. Edmunds. Tae same firm 
has also a large number of important installations on hand, including 
Mandealey Sanatorium, the works of Messrs, Richards & Oo., at 


Lowestoft, Messrs. Miller, Sons, & Co. at Fakenham, Messrs. 
E Bonn нысы the Acsicalbeml Hall end the Royal 
Arcade at Norwich, as well as many other extensive installations in 
the eastern counties. 


Electric Crames.—The Southampton Borough Council 
has considered a report from the electrical engineer stating that :— 
The cranes on the Town Quay are at present supplied from а separate engine, 
which is started on notice being given by telephone that the cranes are about 
to be used. The load on this engine is extremely variable, and there are often 
considerable intervals during which the engine is running without any load at 
all. It was therefore proposed to connect the cranes to the tramway system, 
the load being similar in character to that which will be dealt with in running 
the electric cars. In order to do this a motor transformer will have to be 
installed at the Town Quay, as it will be necessary to reduce the tramway pres- 
sure of £00 volts to 220, the pressure required by the cranes. Should this method 
of supply be adopted, the electrical undertaking and the Harbour Board would 
mutually benetit. The cost of the plant which would be required has been 
estimated at £785; therefore & reduction should be made in the price paid for 


current equivalent to about £60 per annum. 
It was decided that the Harbour Board should be approached with 
a view JFC 


Fires,—The premises of the General Electric Company 
in Sherlock Street, Birmingham, were partially destroyed by fire on 
Saturday morning. A quantity of valuable machinery was saved. 
There is nothing to account for the origin of the fire. The property 
is ensured. 

A New York telegram to a morning paper says that on 29th ult. a 
serious fire broke out during the night at tbe Campbell Tape 
Factory. The flames spread to the Manhattan Electric Lig tag 
Company's dep 0:, and both were practically gutted. The damage із 
estimated at 14 million dollars. 


Italian Turbines for Canada.—The Hamilton Electric 
Light and Cataract Power Company, Limited, of Hamilton, Ont., 
is reported to have расе a contract with Messrs. Riva, Monneret 
and Oo., of Milan, Italy, for the supply of two powerful turbines, 
They are to be each of no less than 3,000 нр, and to be provided 
with hydraulic servo-motor and automatic regulator. 


The Lancashire Electric Power Scheme. — The 
Lancashire Electric Power Company have deposited а Bill for next 
session to incorporate a company for the supply of electricity within 
an area comprising the whole county of Lancashire, excepting that 
part lying northward of the Ribble. There will bea share oa 
of £3,000,000, and a loan capital of £1,000,000. The former be 
divided into 300,000 shares of £10 each, which may be divided into 
ч кето half shares and deferred half shares.” Among the first 
directors and promoters of the company will be Mr. Walter Bernard 
Hopkins, Mr. Norman Scott Rassell, Mr. Robert Percy Bellon, and 
Mr. Edward Gripper. The generating stations of the proposed 
company will be erected in the parish of Aspull, near to the 
Albion Ironworks, in the parish of Parr, St. Helens, in the of 
Little Lever on lands belonging to Thomas Fietcher & Sons, Limited, 
and upona plot of land on the Trafford Park estate. The Bill 
expressly provides that “nothing in the Act” shall confer upon the 
company apy exclusive rights to supply electricity within the area of 
supply; nor shall the company “at any time hereafter by reason of 
any competitive supply be entitled to any compensation.” The ү 
which may be earned by the company are to be regulated by а g 
scale on a 10 per cent. basis—that is to say, that the company are to 
be entitled to pay an additional 1 per cant. above 10 per cent. in 
гевре рео атау 5 per cent, charged below the maximum rate allowed 

y the 


The Glasgow International Exhibition, 1901.—The 
Machinery and Electric Lighting Committee of this exhibition have 
expressed their thanks for the valuable machinery and plant which 
had been placed at their disposal for the purposes of the exhibition. 
It amounts in value, roughly speaking, to over £40,000. The exhibi- 
tion buildings are ing progress. The one exception is the 
Duy ret but pressure is being brought to bear upon the contractors 
or t 


Wireman's Knife.—We illustrate a wireman’s knife for 
electricians, mechanics, &c., which is being introduced over here by 
Messrs. Oswell & Strachan, cf 37, Lime Street, Е.О. This is known 
as the “Elektron” combination knife and is specially adapted for the 


purposes of electricians. Its chief advantage seems to be that the 
tools as shown in the knife illustrated may be easily removed and 
others substituted as required. A number of loose tools are furnished 
with the knives as shown. 
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Electrical Wares Exported. 


Win ENDING Jan 3RD 189. | Werk ZNDINd Jan 2np, 1920. 


Adelaide Value £1,593 Alexandria .. . Value £50 
Barcelona .. Ў ЕА КЕ 10 Amsterdam ee бж ae 20 
Bombay ёа ©» 25s s 24 Bangkok - we .. 1,290 
Bordeaux .. ae = 017 Bombay А а bus "E 27 
Calcutíe&  .. s ss .. 108 Boulogne P КЕ - 88 
Cape Town.. yx ‚> 2s 58 Brisbane... 8 s . . 13) 
Christiania, Teleg. wire . 881 „ Teleph. stores .. e 170 
[ІЛ 99 cable ee 57 Caloutta ee ee se. ee 481 
Colombo - xs » 89 Саре Town.. s s .. 641 
Durban ae Я m . . 104 Christiania. Teleg. cable .. 584 
+ Teleg. mat. .. 2, 405 is Teleph. cable .. 8923 
Hamburg - M es 8 Colombo Ни ex ee 81 
Á Teleg. mat. .. .. 110 Durban vis А ИР .. 804 
Melbourne. ee ee ta 105 95 Teleg. apparatus .. 974 
Monte Video e M .. 686 Fremantle, Teleg. cable .. 8,795 
Otago. Cable wire P" .. 950 Gibraltar .. so 200 ёз 61 
Port Elizabeth  .. Ba .. 185 Gothenburg. Teleg. wire Ht B9 
» Pirie ., o d D 50 Hamburg A 2s a е 14 
Rosario v - E .. 561 Hong Kong.. E T .. 690 
antos i “a Gs, ae 19 is Teleg. cable .. 830 
Eipezzia - vá we . . 548 Lisbon “+ 2 - p 83 
Sydney oe T T: . . 170 Melbourne - i .. 843 
Trinidad ee p "e 70 Montreal .. ea ws si 47 
Yokohama. Elec, cable .. 890 Ostend ET T T . 6 
Pasages Рр РЕ a А 94 

Rotterdam. Eleo. light machy. 1,462 

Bt. Petersburg .. Ka is 75 

Singapore .. - "S „ 4 

Stockholm.  Teleg. mat. . 180 

Sydney vá oe . 710 

Total T 21,787 Total is £18,198 


Foreign Goods Transhipped. 


Barbados. Teleph. apprts. Value £21 
Brisbane. is " . 120 


Total .. .. £141 


— 


Bankruptcy Proceedings.—A receiving order having 
been made at Greenwich re F. B. de Foe Paynter, electrical engi- 
neer, of Oatford, the first meeting of creditors is arranged for January 
10th, a¢ 24, Railway Approach, and the public examination for 
January 30tb, at the Court House, Burney Street, Greenwich. Debts 
are to be paid to Mr. A. Mackintosh, ‹ ficial receiver, at 24, Railway 
Approach, S. N. 


Liquidations and Dissolations.—Mecsrs. Nalder Bros. 
and Oo, Limited, met at 101, Southwark Stret, S. N., on December 
12th and 27th and pasred resolutions as follows:— 

1. That this compar y, having attained the object for which it was formed, be 
wound up volun y and that in the distribution of the assets, each shareholder 
shall receive one share at least in the Langdon-Davies Electric Motor Company, 
Limited, for each share held by him in this company. 

9. That Mr. F. B. О. Hawes be appointed liquidator at a remuneration of £59 10s. 

To prevent misunderstanding, we are requested to mention that 
this isa voluntary liquidation for the purpose of distributing the 
shares held by the company in the Langdon- Davies Blectric Motor 
Company, Limited. It has no reference to the well-known instru- 
ment business formerly carried on at Red Lion Street, Clerkenwell, 
and now at Princ Mews, Gt. George Street, Westmiaster. 

A petition by « creditor, for the winding up of the Birmingham 
Carbide Company, will come before Mr. Justice Wright, in London, 


Books Received.—“Steam Engine Theory and Practice,” 
by William aa oe London: Longmans, Green & Oo. 94. 

“ Papers and Reports rela to Minerals and Mining in New 
Zealand.” Wellington: John y, Government printer. 1899. 


Calendars, Catalogues, &c.—The new year brings with 
it several handy calendars, &c., from electrical firms. Messrs. Witt- 
ing Bros., of Cannon Street, have issued an exceedingly neat one with 
monthly sheets. Process prints of their standard belt-driven three- 
phase generators, traction motor, and the Heyland motor, are well 


From Messrs. Fuller & Oo., electrical accessories and fittings 
за of Red Lion Court, there comes a handy blotting pad with 
— — and memo. on the left-hand side. 

Mesers. Browett, Lin & Oo. (1899), Limited, of Patricroft, 
whose name is known to everyone for their excellent pen have 
issued в catalogue of illustratíons of high speed, self-lubricating and 
other vertical engines, both simple and oom , and open and 
enclosed types, for electric lighting and of power. The 
illustrations are 5 ела үөр ща a пага class manner. SE 
1 H.P. independent surface conden р appears among the 
ober photographic reproductions, aleo some views of the works’ 
interiors. The list is so d as to allow of the insertion of 
additional lists without trouble. The front cover is commendable as 
a work of art. 

The . P. S. Company sends one of its very useful desk blotting 
peds with memoranda book. АП who receive this will observe 
several new features, incl а railway insurance coupon. 

A phlet comes to hand frcm the National Telephone Company 
relating to underground conduit developments for electric light, tele- 
phone and other wires. The company asserts that it has found 
multitubular cement biccks to offer во many advantages that it has 
adopted tbem in this country and has laid down special plant for 
manufacturing them in large quantities. The company is now in a 
position to produce these cement blocks, and to supply them to other 
consumers. The blocks have been carefally designed for the purpose 
they have to fulfil. The ducts are stated to be absolutely uniform in 


bore and the interior surfaces are perfectly smooth and straight, so 
that abrasion of the oables in the process of drawing in is avoided. 
For the same number of ducts each block is the counterpart of every 
other, and they are therefore interchangeable. The company is now 
drawing the attention of engineers, surveyors, ar d others interested 
in the laying of underground electrical circuits to the advsntages 
to be obtained by the use of these conduit blocke Amongst 
the foremost of these are mentioned permanence, inertness, 
compactness, accessibility, convenience, cheapness, &c. The pamphlet 
before us gives illustrations showing the blocks being laid, gives 
ecctional views of different blocks, and instructions for laying same. 

Messrs. Coxon, Schmahl & Burrell, of Grainger Street, Nswoastle- 
on-Tyne, who are the sole agents for electrical accessories, &c., 
manufactured by Herr J. Buscher, of Solingen, Germany, have sent 
us an illustrated list of electric bells and accessories. Prices and 
good illustations appear of trembling bells, the “Monopole” and 
“Solinga” bells, [door and window contacte, and an assortment 
of fancy pushes. 

Messrs. Julius Sax & Co, who have for many years made a great 
speciality of English electric bells, send us a novel wall calendar for 
1900 in the shape of a card representing an electric bell and fittings. 
We uuderstand that the firm have recently reorganised their business, 
introducing new capital and the most modern machinery. This has 
been done so that the company’s good reputation for this class of 
work may be maintained in 20th century, when i£ comes, as it has 
been in the past; and, farther, in order that the company may be 
able to cope with increasing Government orders. . 


The Metropolitan Company Summonmed.—At the 
Marylebone Polica Court, on 29th ult., the Metropolitan Electric 
Sapply Company, Limited, were summoned before Mr. Plowden, at 
the instance cf the Marylebone Board of Guardians and the Maryle- 
bone Vestry, for on December 7th, 9:h, llth, 12th, and 14th, 1899, 
having made default in the supply of electric energy to the work- 
house and the vestry premises. In a report in the daily press, we 
read that Mr. Muir, for the company, said he must admit the default, 
which, of course, was a plea of guilty. He hoped, however, to show 
that the company had done all that human foresight could devise to 
prevent the breach, which was an accident, and that as to the future 
measures had bren taken by which, humanly speaking, it would be 
impossible for this cause of complaint to recur. The company, 
which was the oldest of its kind, was started in 1888, and commenced 
to supply the public with electricity in the following year. That the 
deman e upon them had exceeded their most sanguine expecta- 
tions would be seen when he stated that whereas the number of 
lamps supplied in 1892 was 78,000, in 1897 it had increased to 
187,000, so that in five yoars the supply had more than doubled. 
Acting under experienced advice, the company laid down engine 
power to the extent of hundreds of horse-power, and it afterwards 
turned out that it should have been thousands of horse-power. Ia 
the February of 1898 a site was secared in Willesden on. which to 
build a generating station so as to be able to increase the supply. 
Oontracte were entered into for the erection of works on a scale ua- 
N on the Oontinent of E . Bat unfortunately 

ifficulties cropped up in connection with the execution of the 
works, and from various causes the time limits in various contracts 
were broken. Owing to these delays the defendant company went 
to another electric supply company and got some assistance in tho 
matter of electric energy, but that soon failed, asthe company borrowed 
from needed all the electricity produced for their own customers. 
When that supply was cut off the troubles of this company com- 
menced. There was a difficulty in securing Welsh coal for the 
farnaces because of the Government demand for steam coal needed 
by transports being tent to South Africa in connection with the 
war. Other coal had to be used by the defendants, and that, of 
course, reduced the engine power. There had been an unprecedented 
increase since 1897 in the number of lamps, the increase being 20 
per cent., 0r,80,000 lamps, in addition to what they had already 
toprovide for. Oneof the engines at Willesden would supply 90,000 
lamps, and had that been started in 1898, as contrscted for, the 
deficiency now complained of by the parochial authorities and by 
other consumers would not have occurred. To show the provision 
the company had made oounsel stated that the whole of their 
works, apart from those at Willesden, provided for 8,500 xw., or 
half а million lamps. The addition by the Willesden works would 
be an increase of over 50 per cent. on the existing supply, and as the 
increased demand in 1899 was only 20 per cent, provision had been 
made for two and a half times more than was required. In conse- 
grono of the high pressure at which their works at Manchester 

quare were carried on in order to keep faith with the public, damage 
was dore which necessitated the stoppage of the works for repairs 
for at least a week, and it was during that period that their customers 
made so many complaints. The first engine began to work at 
Willesden on November 11th, and а month later it had to Ъз stopped 
for the setiing right of defects commonly experienced in new 
machinery. Since then a second engine had been started, an2 in tha 
course of 10 days а third one would bs ready, and tbe thres engines 
would provide а supply for 270,000 lamps. It was, therefore, 
evident that there would ba an absndant supply in the fature. 
He added that other works were contemplated at Willesden which 
would bring the supply there up to sufficient for £60,000 lamps. The 
company desired to acknowledge the forbearance and courtesy 
received from their customers during this trying period. The objeos 
of this prosecution being to ensure the falfilment of the com- 
plainant's contract, he hoped, after the statement he had made, that 
the magistrate would not inflict any penalty at this period, but 
adjourn the summons for a period ut til after the dark days had 
passed. If no more stoppages took place he hoped the penalties 
would be minimised to the last degree, bat if there should be 
several stoppages, which he did not anticipate, then of courie his 
worship would inflict a heavy penalty. He assured the magistrate 
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that the deficiencies bad not happened as the result of any niggardly or 
cheeseparing policy on the part of the company in order to increase 


dividends. The St. Pancras Vestry controlled their own electric 
lighting, and they had experienced similar difficulties to this 
company. 


Mr. Plowden having referred to the lucid and interesting, although 
somewhat pathetic statement made by counsel, said it seemed clear 
that the company never contemplated, when it started, its future 
greatness, and when that fact clear it made frantic and 

raisewortby efforts to meet the emergency, efforts which had not 

en a complete зсссезв. As Mr. Manisty, representing the prose- 
cution, had agreed tothe suggestions made by Mr. Muir, the summons 
would be adjourned for three months. Mr. Plowden added that the 
statement made by Mr. Muir would be very gratifying to many 
people outside the court. 


The South Wales Electric Power Scheme—aA Bill 
for incorporating and conferring powers on the South Wales Elec- 
trical Power Distribution Company, already mentioned in the 
ELExOTBICAL Review, has been duly deposited for next session. The 

romoters are Bir W. T. Lewis, Sir J. Gann, and Messrs. E. P. 
in, R Forrest, A. Hood, A. T. Walker, A Keen, E. Roffer, E. W. 
Richards, T. F. Brown, F. L. Davis, T. Webb, R Jones, Mark 
Robinson, J. Cory, P. Morrel. H. Radcliffe, L. Wood, J. H. Simpson, 
G.F Insole, snd W. H. Lewis. The capital of the company is to be 
£750,000, divided into 75,000 shares of £10 each, but with the right 
to divide these shares into preferred half shares” and deferred 
half shares." Upon this capital it is proposed to raise a further 
£260,000 by the creation of debenture stock, but it is expressly pro- 
vided that no compulsory powers shall be put in force until at least 
£100,000 of the share capital shall have been subscribed. The 
number of directors is not to be less than five nor more than ten, and 
the first will be Sir W. T. Lewis and Moesers. E. P. Martin, B. 
Forrest, A. Hood, A. T. Walker, A. Keen, E. W. Richards, T. Р, 
Brown, and two others. The proposed area of supply is to be the 
whole of the county of Glamorgan and so mrch of the county of 
Monmouth as lies between the county of Glamorgan and the River 
Uak to the west of that river, including the whole of the county 
boroughs of Oardiff, Swansea, and Newport, part of which last- 
mentioned borough is east of the River Usk, and all cities, boroughs, 
county boroughs, urban and rural district councils, parish councils, 
and other parishes, townships, and places situated wi such area." 
It is, however, enacted that the company shall not supply electricity, 
except to wholesale consumers, within the district of any local 
authority already authorised by provisional order or Act of Parlia- 
ment to provide such supply, unless with the written consent of any 
such local authority. Olause 35 provides that “nothing in this Act 
contained shall confer, or be construed to confer, upon the company, 
the exclusive right to supply energy within the area of supply." 
The profits of the undertaking in any year are not to exceed 10 per 
cent, but this dividend is to be regulated by a sliding scale, for 
which purpose the standard price to ba charged by the company is 
fixed at 244. per unit. For every one-twentieth cf a penny per unit 
cbarged below this price the company is to be entitled to increase 
its fixed dividend by 5s. The Bill provides, says the Western 
Mail,for the erection of three generating or power stations. The 
first will be erected in the parish of Llantwit Vardre, on an area 
of 19 acres between the River Taff and the Taff Vale Railway 
(Cardiff to Pontypridd.) The second area will cccupy an area of 5j 
acres in the parish of Panteg, between the Great Western (Taff Vale 
and Aberdare Extension Line) and the Great Western (Monmouth- 
sbire) Railway (Eastern Valleys Section.) The thiid station will be 
erected in Neatb, оп an area cf 84 acres between the Rhondda and 
Bwansea Bay Railway and the Neath Oanal. 


Trade Announcements.—The Imperial Electrical Engi- - 


neering and Stamping Company, Limited, has appointed Mr. J. 
Gutmann, of 25, Road, Dalston, N., its sole London 
representative. 

We note that Mr. Bernard P. Scattergood, late head of the elec- 
trical testing department of Messrs. John Fowler & Oo. (Leeds), 
Limited, Leeds, and Mr. Olaude Johnson, jan., late of Messrs. 
Johnson & Phillips, Charlton, S.E., have entered into partnersbip as 
electrical engineers. Their offices are at Westminster Buildings, East 
Parade, Leeds. 

Messrs. J. O. Lyell & Oo. have removed their offices to new rooms 
at 53, Victoria Street, S. W. The stores will remain at No. 56. 


ELECTRIC LIGHTING NOTES. 


Aberdeen.—Mr. Bell, electrical engineer, has reported to 
the Town Council to the effect that an additional 700-x.P. generating 
set should be installed at a cost of £6,325, and that a site shculd be 
obtained of sufficient area for a 10,000-н.р, plant to cope with the 
coming demand. 


Ayr.— Judging from some amusing verses regarding 
ine fficient electric lighting which have appeared in the Ayr Observer, 
we imagine that Ayr is under an unlacky star, for it is the cnly place 
that we know of where works designed by Mr. Hammond are not 
running satisfactorily. There is evidently a screw loose somewhere, 
and at a recent Oouncil meeting a motion was discussed to call in an 
expert to try to put matters right; but this motion was, we think 
unwisely, withdrawn. Mr. Robert Hammond, the designer of the 
works, or any other of our leading consulting engineers, would 
doubtless, in a few days’ investigation, succeed in putting his 
finger on the weak spot; but it would appear that they prefer to do 


things on the cheap at Ayr, and having paid an expert for designing 
the works, don’t care to spend more money on expert advice, 


holding the original expert responsible for their own subsequent 
mismanagement, 


Basingstoke.—The Council is considering the question 
of introducing the electric light at an estimated cost of £29,000. 


Bath.—The Electric Lighting Committee has received 
from the Local Government Board sanction to the borrowing of a 
sum of £25,000 for electric lighting purposes. 


Birmingham.—The formal transfer of the business of 
the Birmingham Electric Supply Company to the Oorporation of 
Birmingham took place on the 1st inst. at the London and Midland 
Bank, when Mr. E. V. Hiley (deputy town clerk) and Mr. Clare 
(city treasurer) paid over to Mr. J. C. Vaudrey (managing director) 
and Mr. В. A. Pinsent (solicitor to the electric light company) а 
cheque for £420,000, and received in return the deed cf conveyanos 
and the assets of the company. It is now about two years since the 
agreement to purchase was arrived at, but it was arranged that the 
company shculd continue to carry on the business, receiving a profit 
of 6 per cent. for the year 1898, bat handing over the profit for 1899. 
The accounts, which will be presented by the Electric Light Ocm- 
míttee at an early date, will, it is understocd, show that even at the 
high price at which it has been purchased, the concern comes into the 
hands of the Corporation as а paying enterprise. The company was 
re in December, 1889, with а capital of £200,000 in £5 sbares, 
all of which has been called; it took over a provisional order which 
had been y obtained by Messrs. Chamberlain & Hoc kham. 
The installation was designed by and cairied ont under the super- 
vision of Mr. J. О. Vaudrey, electrical engineer. The company 
started supplying current in April, 1891, and at the end of December 
carried forward a credit balance of £361. In 1892 a dividend of 3j 
per cent. was paid, while in the succeeding years the dividends were 
—1893, 1894, 1895, 4 per cent.; 1896, 4j per cent.; 1897, 5 per cent.; 
1898, 6 percent. The purchase price at which the company con- 
sented to sell to the Corporation was calculated on the basis of 
£10 10s. per share. The Corporation takes over the staff of the com- 
pany, and Mr. Vaudrey becomes electrical engineer to the city. 


Bristol.—At the New Year's Council meeting at Bristol 
on Monday Alderman George Pearson, the chairman of the Electrical 
Committee, brought up an important report from that body on the 
subject of forthcoming extensions of works at a cost of nearly 
£150,000. The Committee reported they had been considering the 
tum necessary to be expended in making provision for the probable 
increase in the demand for electricity during the next two or three 
years, and they found that the following capital expenditure would be 
required :— High and low pressure mains, feeders, meters, and con- 
nections to consumers, £60,369; foundations, building, engine room 
plant, and boiler plant at Avonbank (the name of the 9-acre site 
just secured for the extended station), £71,397 ; provision cf addi- 
tional plant at Temple Back (the existing statio») £12,220 —making 
a total cf £144015. The Committee recommended that £145,150 be 
borrowed, and they advised that tha works be carried out and a loan 
procured. Mr. Pearson explained that he asked the Council only to 
equip a small portion of their new station. On the site just procured 
they proposed to erect a building about 230 feet long and 180 feet wide 
with one chimney serving the set of boilers. They would instal 
therein two large dynamos, each of 740 Kw. capacity. These dynamos 
would be just double the size of the largest machines they now had 
in their works at Temple Back. Their engineer advised them that 
16 was an economical process to enlarge their unit, larger units 
working more economically and more satisfactorily. The first thing 
was to show the Oouncil that the growth of the undertaking was such 
as to justify this large outlay. They began modestly with 9,750 
lamps, and they increased as follows :—By December, 1894, to 14,530 ; 
by December, 1895, to 24,046; by December, 1896, to 36,299; by 
December, 1897, to 46,149; by Decembar, 1898, to 63,079 ; by December 
2208, 1899, to 81,196. In these figures all the connections were 
reduced to their equivalent in standard lampsof8cp. Tie increase in 
the revenue was s mere reflection of the increase in the lamps. They 
began with a modest £6,452; they ended last year with a revenus of 
£20,132, and they estimated that the revenue of the present year would 
ba £32,785. The Council would see, therefore, that the increase in the 
output of electricity, owing to the large increase in tbe number of 
lamps, had been very great, although in the face of a reduction of 
15 per cent. in the charge for private lighting, and 30 per cent. in that 
for public lighting. The position of the station to-day was that they 
had plant for private lighting (apart from the public lighting) of 
2,600 xw. capacity. They wanted a reserve equal to the largest piece 
of plant they had—400 xw. That reduced the capacity of the station 
from 2,500 to 2,100 kw. A station with that power was equal to an 
output of 70,000 lamps. They had 81,196 installed; the average 
number of lamps in use at the most active moment in the day was 
50,200, and therefore they were justified in putting on with safety 
at least another 20,000 lamps with a station of their present aiz3. 
That would give them, assuming things remained as they were, a 
maximum demand of about 62,500 lamps, and as they had a 
capacity of 70,000 they would bave a margin of safety of 7,500 lamps 
still to their credit. They, therefore, thought that they might with 
safety go over the year ending March, 1901, but at that date their 
station would be worked up to the absolute limit at which it could 
possibly be run. They might expect the number of customers to 
increase somewhat on the lines of last year. The proposals the Com- 
mittee now made would give an increase of power equal to an addi- 
tional 60,000 lamps, and would bring their total up to 160,000 lamps. 
That beiog so, the question arose how soon must they commence to 
increase the plant to be ready to take up the load of the year ending 
1902. They must have plant for that year ready not later than 
August, 1901. In the opinion of the engineer it was hopeless to 
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expect the works to be ready unless they commenced af once, 
and he was of opinion that unless they did so they would noi 
be ready for the load of the winter of 1901.2. There was nota 
member of the Electrical Committee who did not believe in the work 
they were carrying on, and none of them doubted that its success 
would in the future equal if not exceed that of the past. The 
profits of to-day were nothing to what they would be hereafter, 
and their duty was to push their undertaking in every way they 
possibly could. e afternoon being gloomy, the electric lights in 
the Council chamber were at this instant turned on, and there was 
some laughter and applause as Alderman Pearson recognised the 
readiness of the Council to help to increase the demand for current.) 


There was no opposition raised to the Electrical Committee's pro- 


poeals, which were, without a division, agreed to. 


Chelmsford.—The electric lighting company, after a 
tasele with the Town Council, has successfully established its right to 
lay necessary pipes for its water supply, without paying rent, or ever, 
in the last resort, asking leave of the Council. 


Dartford.—In reply to a communication from the 
West Kent Electricity Supply Company, Limited, containing an offer 
for the supply of electrical at certain specifled rates, the 
Dartford Urban Council has informed the company that it has deter- 
mined to instal its own generating station. 


Dewsbury.—The Local Government Board has sanctioned 
the borrowing of £7,740 and £1,180 for the purposes of electric 
lighting. 

Dolgelley.—Out of 500 replies to a circular note issued 
to the ratepayers, 235 were in favour of electric lighting. The matter 
was deferred. 


Dublin —The Town Council on the 28th ult. considered 
the report of the Electric Lighting Committee on the scheme pre- 
by Mr. Robert Hammond for the extension of the present 
lighting system, and for the erection and equipment of a large 
ting station at the Pigeon House Fort. The present station is 
loaded to its utmost capacity. 

In Mr. Hammond's report provision is made for the supply of 
100,000 8 ор. lamps alight simultaneously, or 150,000 installed. The 
three-phase alternating current system of transmission will be 
employed between the Pigeon House and the distributing centre in 
Fleet Street, ata pressure of 5,000 volts and a frequency of 50 or 60 
periods second; the single-phase alternating current system at 
present b. use, at 2,000 volte, will be altered to 2,400 volte, thus 
increasing the carrying capacity of the distributors by 50 per cent. 

The present capacity of the distributing system is 1,695 Kw., equal 
to the supply of 56,500 8 ор. lamps in use at one time. The 
aa ry ea of the power will be distributed from Fleet Street to 19 
sub-stations without change in phase or pressure; the 19 feeders will 
be capable of coping with 126,000 8-0 P. lamps alight at once. Trans- 
formers of 2,400 Kw. will be installed at the sub-stations, of which 
600 xw. will be held in reserve. There will be 493 arc lamps for 
public lighting. On account of the exceptioual solidity of the paving 
the cost of bresking up and making good the roads is estimated at 


10s. per yard run; the total length of trench will be about 30 miles. 


The capital expenditure in brief is estimated аз follows :— 


Trunk mains, feeders, and distributors for private lighting . £108,000 
Public arc gning a Уз ‚э im 5 КЕ ee . 40,500 
Works at Pigeon House. m as ee eX $4 .. 96,000 
Meters and house connections .. is bs n T . 15,000 

Total ee ee £254,000 


The high pressure cables will be laid in iron culverts, the low 
mains in wooden troughing, in both cases filled in with 
Litaminous compound. Oondensing engines will be employed, as 
much as 500,000 gallons of condensing water per hour being provided 
for. Coal will be delivered at the wharf, and handled entirely by 
. Water-tube boilers will be used for economy of space, 

with revolving chain grates. The engines will be of the died оран 
type with Oorliss valve gear; the alternators will probably work at 
low pressure, with step-up transformers, on account, of the presence 
of salt in the air during rough weather. | 
Allowing for a proper reserve, the pans will be capable of supply- 
connected, in addition to the arc lamps. The 


ing 95,000 lamps 
financial results are estimated as follows :— 
REVENUE. 
95,000 lamps, 16 unite each per annum, at 4:54, .. oe . £28,500 
Meter теп ee . ө ee ee ee ee oo ` ee ee 1,000 
600 arc lamps at £18 ee e ee ee ee oe ee 9,000 
£88,500 
EXPENDITURE, 
Private lighting a .. 1,520,000 units | 54. 
Buble € oy. 25 we Ld NO у о оа 
Gross profit .. £21,969 


out оё which interest and sinking fund are to be provided for. ; 

When the demand justifies the installation of an additional 1.000-Kw. 
set, the output for private lighting may be increased by 760,000 units, 
raising the gross profit to £31,469. 

Mr. Hammond's report was referred to a sub-committee, of which 
Alderman the Right Hon. J. M. Meade, LL.D., waschairman ; the 
sub-committee having approved of the scheme, the committee recom- 
mended the Council that it be adopted, and that application be made 
to the Local Government Board for sanction to a loan of £254,500. 

The recommendations of the committee were unanimously adopted 
by the Council, and immediate steps will be taken to carry them into 


л 
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Durham.—The Corporation announces in the London 
Gazette ite proposal to transfer its electric lighting powera to the: 
County of Durham Electrical Power Distribution Company. . 


Germany.—The Allgemeine Electricitá's Gesellschaft, of 
Berlin, has secured a contract for the establishment of a central 
station in the town of Heiligenstadt. 


Glasgow.—The consumption of electricity in this city 
during fog and darkness on the 27th ult. was unprece?ented. Mr. 
W. A. Ohsmen, chief engineer, has stated that the number of units 
sent out of the different works wa: 46,000. Oa the corresponding 
day of last year the number was only 28,000. 


Govan.—The following have been chosen as a short list 
out of 40 applicants for the two vacancies as assistant engiaeerà for 
the electric hting station:—Mossrs. James M'E wen, Glasgow; 
J. Grieve, Bridgeton, Glasgow; Andrew Brown, Leith; Peter 
Pium, Oraigton, Govan; D. Stewart, Govan; and J. M'Ilwaine, 

van. 


Great Malvern.—At the last meeting of the Urban 
Council a special committee appointed to consider the question of 
establishing electric lighting in the town, advised the Oouncil.to 
adopt a scheme prepared by Mr. R. Hammond, upon which the 
initial outlay would be £30,000. Mr. Hammond anticipated a loss of 
£200 a year for three years, and a profit in the fourth year of £355, 
which would be increased as the demand for the light grew. There 
was strong opposition to the proposal. Mr. Yapp said it would 
seriously interfere with the gasworks, from which the Council derived 
£3,000 a year, and, considered as a whole, he thought the scheme 
would add from 1s. to 1s. 64. to the rates. Tho chairman said there 
could bs no doubt that electricity was the light of the future. It 
would be sure to come to the town, and he urged that the Council 
should not allow such a monopoly to pass into private hands. After 
a long discussion it wae decided to convene a town's meeting, in 
order to ascertain the views of the ratepayers with regard to the. 
outlay. The Board of Trade have intimated their intention to with- 
draw the powers given to the Council nine years ago if immediate use 
is not made of them. 


Greenock.—The Publico Loan Commissioners have 
granted the application of the Blectricity Dapartment of the Police 
Board for a loan of £50,000. The money, which is to be repayable 
in 30 years, has been lent at 3 per cent. | 


Haydock.—The District Council has deferred considera- 
tion of the terms quoted by the St, Helens Corporation for electric 
street lighting at Haydock. 


Henley.—Mr. Wilkinson has presented & report to the 
Town Council, in which he estimates the cost of electrica! plant for 
lighting the town st £14,000. 


Hereford.—The Electric Lighting Committee reported 
to the Town Council on Tuesday last that the machinery was working 
very well, and there was every reason to bo satisfied with the manner 
in which the contracts had been carried out; current was being 
taken equivalent to 1,654 8-candle lamps, and agreements had been 
signed for a sapply equivalent to an estimated additional 2,500 
8-candle lamps. Mr. Poulton's duties as clerk of works having ceased, 
it was decided that he should be engaged as the resident electrical 
engineer at £150 per annum. On the recommendation of the com- 
mittee, an honorarium of £105 was granted to the city surveyor (Mr. 
John Parker), in recognition and as a mark of the Council's apprecia- 
tion ы the services he has rendered in connection with the electrical 
wor | 


Iiford.—A Local Government Board inquiry was held on 
22ad ult., regarding the Oouncil’s application for powers to borrow 
£61,520 for electric lighting and trantway purposes. The details of 
the scheme were explained by Mr. W. О. О. Hawtayne, the consulting 
engineer, who estimated a gross annual profit of £4,237. 5} per cent. 
would mean £3,230 for annual payment, which would leave £1,007 
net profit, Some ratepayers who opposed the project were repre- 
sented by counsel. 


India.—The passenger trains of the South Indian 
Panay are to be lighted by electricity on the Stone system; the 
price of tender is £638 per train. | 


Inverness.—The Town Council last week ado the 
specification of Mr. Oraven, electrical engineer, for the lighting of 
Inverness by electricity, the motive power being steam. Tae town 
clerk was authorised to receive tenders for the instaliation, which 
will cost over £25,000. 


Leigh.—Carrent was switched on at the new electricity 
supply works on Tuesday afternoon. The installation has cost over 
£10,000, and is on the three-wire system at a pressure of 440 volte. 
At M only the compulsory area under the Act (Market Street, 
Bradshaw Gate, Queen Street, Ohurch Street, and Railway Rad) is 
lit, but extensions are already projected. The charges are 7d. per 
unit for first hour and 24d. per unit afterwards. A Committee of 
the Town Council has also under consideration the question of 
electric traction. 


Malton.—The District Council has concluded an agree- 
ment with the Northern Oounties Electrical Supply Oompany, 
granting it permission to apply to the Board of Trade for an order 
empowering the company to establish works for the supply of elec- 
tricity within the Council's district. The company also covenanted 
tolight а "compulsory area" of the town with electricity within 
two years from date, Аб а cost of 30 per cent. less than is now being 


paid for gas. 
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Limerick.—Mr. Enright, who bas been appointed con- 
sulting engineer by the Oorporation, estimates the capital outlay 
required for an electric lighting system at £19,000. 


London, E.C.—Honey contains the following para- 
grapb :— 

The City of London Electric Lighting Company is full of fight, and between 
it and its opponents bard knocks are becom'ng the fashion. The directors 
bave deposited a Bill which asks for the curious power to abolish the deprecia- 
tion and reserve funds of the company, and to apply the funds already accu- 
mulated for these purposes in any way that “the board of directors may 
determine.” The preamble to the Bill states that the obligations to provide 
them were undertaken by their predecessors, and were adopted by the com- 
pany in consideration of the Commissioners of Sewers nting it the exclusive 
right of supplying electricity for private purposes witbin the City of London 
during a period of 21 years. ow that opposition has been fostered the 
directors contend that it is Just and expedient in the above circumstances that 
the company should be relieved from the obligations so imposed on them in 
relation to their accounts and the setting aside of depreciation and reserve 
funds. What do shareholders think of it ? 


Manchester.—The Lancashire Electric Power Company 
is going to try oncef more to obtain an Act of Parliament for the 
supply of electricity to all Lancashire south of the Ribble. The 
share capital will be £3,000,000, with £1,000,000 loan capital. The 
company proposes to build generating stations at Bt. Helens and 
Manchester, and not to obtain rights of exclusive su . A previous 
Bill was thrown out because of non-compliance standing orders. 
Strong opposition to the measure will be renewed, to which end the 
public bodies affected will meet shortly. 


Monmouth.—The Town Council will shortly require 
another turbine and an engine cf 100 н.р. in addition to the extra 
turbine now on order, to supply the increased demand for private 
consumption of electric hight 


Newcastle-on-Tyxe.— London ів by no meansalone in its 
of overloaded electricity works, for some provincial towns 

are in the same boat, The Newcastle Leader complsins that :— 
The short days ar to have put much too severe a strain on the plant of 
one at least of the Newcastle electric lighting companies. The light wh'ch, in 
the late afternoon and the early evening, it has been possible to obtain from two 


or three incandescent lampe, bas been scarcely superior to what might have 
been expected from so many halfpenny dips. 


Penzance.—The Council has decided to expend £10,000 


as a first instalment in connection with the proposed electric lighting 
of the borough. a 


Pickering.—The clerk to the Urban Council is to make 
inquiries as to the terms of the Newocastle-on-Tyne Electrical Supply 


Oompany for lighting the district 


Poplar.—The Poplar District Board has resolved to 
oppose, by pctition, the Parliamentary plans in connection with 
the Oharing Cross and Strand Electiicity Supply Company, 
London Coanty Tramways (Hast India Dcck Road), and the 
Whitechapel and Bow Railway. It was stated that tbe electric 
light company wished to lay mains down Bow Road with a view to 
reaching tke City; while, with regard to the tramways and the rail- 
way, the Board merely wished to obtain a Locus standi. 


Ramsgate.—Tbhe Town Council has resolved to apply to 


the Board of Trade for a provisional order for suppl cit 
within the borough. 4 TE n 


Rouen.—A twelfth Niolausse boiler has just been installed 
at the central station of the Boció'ó Normande de Electricité in 
Rouen. The plant comprises two 500-н.р. Faroot-Brown 


dynamos, two 1, 000- EH. . Carels-Thury ditto, and four 200-nP. 
Willans-Alioth ditto. 


Russia.—A central station has just been completed and 

t in operation in the town of Woronest. The t, which has 

supplied by Messrs. Siemens & Halske, of St. Petersburg, com- 

prises three 105 v. steam dynamos. A feature of the installation is 
that the boilers are fired by naphtha. 


Shoreditch.—The Lighting Committee reported at a 
meeting of the Vestry on Tuesday that uie быз considered and 
ville, showing the 


of the comm 
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of making for a further supply of coal then could be 
under current contract, had been under consideration, 
and that they had resolved to advertise for tenders for a daily supply 
ban 20 tons to March 25th. 16 was decided to 

a ve the action of the committee. The Vestry further endorsed 
cy of the Housirg Committee in giving instructions for the 
gs to for electric lighting, all the 

tenants having applied for the work to be done. 


Stourbridge.—The District Oonncil has decided to 
oppose the application of the Midland Electric on for 
Power Distribution, Limited, to obtain powers for lighting. 


Switzerland.—The municipal authorities of Lausanne 
are рыл down a reserve plant at their central station, and have 


just invited tenders for two 400-z.P. steam engines and five 400-н.р. 
alternating dynamos. 
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Sydney (N.8.W.).—The Sydney Daily Telegraph for 
November 27th says :—" Some critics may regard the employment of 
1 8yney FF 
of municipal administration. The ment made is that this 


undertake 
allotted to Major Oardew for considerably less payment. The Ойу 
Corporation has been so slow aboat moving in this matter that electric 


b has far beyond the experimental stage here. There are 
T р a considerable number of large electric 
lighting plants established by private enterprise, while the has 
been municipally adopted by several towns and о under- 
taking of the magnitude of that contemplated by our City Oouncil 
has yet, however, been entered upon, and such an installation pro- 
bably involves problems of a different nature from those which have 
been successfully sol in so y cases. It is, therefore, wise 


| 
8 


Tyneside.— The Bill has been deposited for the 2 


scheme, started purpose of su 
шешу уна ы ке cir gt соор of Newcastle 


n . Wallsend, Walker, Newburn, 
Benwell, and and Weetslade, Blaydon, Whickbam, 
Hebbern, and Ryton, and the rural districts of Tynemouth and 


authorities concerned 
action regarding the scheme. 

Uxbridge.—The Urban District Council has a 
medinm spproring o эп ader mada by Moers Kino, Wal 


' order to ppi eleo- 
5 The price for public ligh will Ja. per 
of Trade unit, and for private supply 7d. for the first 92 hours’ 


use of the maximum per quarter, and 3d. Terms of pur- 
chase after 10 years are to be settled by 


Wellimgborough.—The District Council has come to 
terms with the Electrical Power Distribution Oompany, Limited, 
with regard to the lighting of the town. 


Wrexham,—The бармен estimate of the total coat of 
the electricity undertaking is £21,732 94. 7d. 


ELEOTRIC TRACTION AND MOTIVE 
= POWER NOTES. 


Aberdeen.—The eleotrioally-equi 
here last week is the George Street and 
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necessary current. Eight double. 
The average speed will 16 


this amount £19,000 has been spent on relaying 
the permanent way, £10,000 on the electrical equipment and the cars 
(each car costing upwards of £500), and new rails cost £4,500. The 


John M'Adam & Sons, Aberdeen; for the overhead wires and cars, 


M'Elroy ; and for the oa 
lated Wire Oompany, Mr. Bell is the 
engineer. 


Blackpool.—The Town Council on Tuesday adopted 


minutes of the Electric Ligh Committee, which included а reso- 
Кыа to borrow £6000 к ыкы 


Cardiff.—The sub-committee appointed by the Council 
[n vogue, have completed their repcrt, and some daysago it waa mub- 
in уок, report, and some days ago it was su 


toa rear pany ser the Tramways Committee. 
mittee to-day рес прса ратон ролшщ ое горот Dat owing 
ооп” 


binson, О 
it was to order about 9,300 tons of rails, which was as much 
as they power to lay down at the present time. 


Colne. —The Light Railway Commissioners have sano- 


order of the Colne and 


Dablin.— An electric car off the line put the service out 
from 10 to 15 minutes on the 23rd ult. 


са отрека e е умыр » near Drebkan, to 
construct an electric railway for the transport of ocal from the pit to 
the coal store at Oottbus. 


G w.—On Monday afternoon, at Springburn, two 
1 results were very serious, a little 
girl being killed; the others injured included her father, both oar 
conductors, and the driver of the car which was responsible for the 
VVV is believed, to '' failure 

An electric car and a lorry collided on 23rd ult., the driver of the 
latter and his cart being injured. 


Liverpool Overhead Railway.—The Liv l Over- 
head Railway Company have deposited a оору of their to come 
Parliament. It is to construct two short extensions 


Lomdon.—An estimate prepared on behalf of London 
FVV 
u 18 nO 
mis Gua 4 ‚000 before September 30th, 1901. T 1 


Pertsmouth.—On New Year's morning representatives 
of the Council went to formal ally take 
y's O 


everything in x түтөө of Portsmouth, Portsea, and Cosham were 


aleo taken over. municipal officials were not authorised to do. 
The tramway undertakings which the Oorporation were to have taken 
over cover 11 miles of streets, and inclu sidings and double lines 


there are some 15 miles of кы The rolling stock consists of 
about 50 tramcars, and there are about 


buses, hearses, mourning coaches and carriages namber about 40. The 


tion, the tramway service is being carried on by the company. It is 
underatood that several counsel have been consulted as to the proper 
construction to be placsd upon the Ao, and Амы the partisi оа 
arrive at a compromise the question will have to be determined in a 
court of law. price vo De peld foe борсуп WIL ba seen у 
Bir F. Bramwell, who has been appointed ar A 


St. Helens (Lancs.).—The Co 
intimation from the Board of Trade Mr. A. P. Trotter, their 
an 


The cost of construction and equipment is stated to be put at not far 
short of 14 million. 


South Staffordshire.—A Bill has now been deposited on 
behalf of the South Staffordshire Tramways Company, under which 
it is proposed to confer powers upon their lessees, with the consent 
of the local authorities, to reconstruct and adapt the tramways, eo 
that the same may be worked by electrical power. 


Sydney (N.S.W.).—From a recent issue of the Syd 
Daily Telegraph we gather that the Minister for Works (Mr. E. W. 
O'Ballivan) has received a supplementary report on the George Street 
tramway from the president of the Board of Inquiry (Prof. W. H. 
Warren). The report first of all sets out the matters on which the 
Board had to inquire, namely :— 

; (8) the various steps taken from time to time to 


(1) The question of desi 
complete the work in а businesslike and satisfactory manner, and the delay 


which has occurred in opening the line; (8) the failures which have taken place 
in carrying out the necessary teste. 


The Board report that “ consider the design to be excellent, 
and it is in accordance with the best modern practice in electrical 


tramways.” Regarding the question cf delsy, they say :—— 


We consider that the various steps taken from time to time to complete the 
work were not businesslike, for the reasons fully dealt with in the report, viz., :— 
(a) The early ordering of the generators, and urging the contractors to expedite 
delivery without at the same time making adequate arrangements for the com- 
pletion of the buildings in which they were to be erected. (b) The уп of such 
& large number of contracts, thus dividing the responsibility and ren it 
difficult to avoid the various contractors interfering with each other. (c) The 
primary cause of the delay in opening the line was the adoption of the complete 
scheme at Ultimo, which is over five times greater than that originally contem- 
plated merely for the George and Harris Streots tramways. The alteration of 
the unit from 800 Kw. to 850 xw., whioh caused віх months’ delay in consequenoe 
of the nece dimensions of the larger machinery not belng supplied with 
the tender. Until these particulars arrived from America it was impossible to 
pe far with the plans and specifications for the power house. We consider, 

owever, that in view of the rapid developments in electrical machinery, the 
alteration of the unit was wise, but that the time taken to send the particulars 
was excessive. (е) The delay in letting the contract for the power house 
pudinga ае the particulars referred to in (d) arrived from America, caused 
by the e occupied in the preparation of the plans and fications, and in 
their consideration by the Railway Commissioners, we consider is mainly due to 
the system under which the work was controlled rather than to any of ths 
individuals concerned. As а result of delay in completing certain buildings, the 
erection of the engines and generators could not be carried out in contract time; 

nerators were e to the weather, the roof not covered in, thus 


the 
req g ^ much greater time for drying them out than would otherwise have 
been necessary. 


Regarding the matter of the tests, the Board further reported :— 


(a) Up to the time of sending in this report, the plant was not in a condition 
to warrant the application of the tests required by the specification. The 
engines had failed repeatedly to develop full power, owing heating of the 
crank-pin bearings. Two of the engines and generators were loaded up to full 
power on November 8th without heating, and, as far as we could ascertain, were 
ready for service. (b) With the permanent way, the feeder junction 
boxes have develo defects in insulation which are at present being remedied 
by the contractors. The desigu of these boxes, and the method of insulating 
the joints, are defective. (c) The switches at cross-over roads did not work 
smoothly during the trial ыр but these may improve with traffic. (d) The 
loop at Circular Quay can traversed by the tramcars without difficulty, 
(e) The methods adopted in wiring behind the switchboard are not in accords 
ance with the best practice, in view of the risks from fire. (f) We consider 
that it would not be advisable to apply the insulation tests recommended by the 
Railway Commissioners—namely, volts—until the erators have n 
running under load for at least а month, and are thoroughly Д 


Finally, the Board reported that, ee a considerable amount 
of work yet remained to be done at the Ultimo power house before 
it was completely finished, they were unable to see any reason why 
this work should not be in a fit condition, and the feeder junction 


boxes rectified so that traffic might be safely commenced by December 
Ist at the latest. 


Todmorden.—Electric lighti nd tram proposals will 
occupy the attention of the 9 shortly. = 


Wellingborough.—The British Electric Traotion Com- 
pany has served the Oouncil with notice of intention to apply for an 
жш enabling it to construct a tramway іа Wellingb»rough and 
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TELEGRAPH AND TELEPHONE NOTES. 


Cables in the Far East.—The New York Herald pub- 
lishes a despatch from Wasbington ststing that, through the British 
Government, the Eastern Extension Cable Company has submitted 
claims for subsidies allowed in the concessions d to it by 
Bpaip, and has protested against the laying of cables in the Phili 
pines. The Herald's correspondent adds that the claim will certainly 
not be granted. 


The Chinese Telegraph System.—According to advices 
received in St. Petersburg, vid Khabarovsk, а Shanghai newspaper 
publishes an article, in which the union of the French Iado-Ohinese 
telegraph lines with those of Russia in Siberia is projected. The 
article atates, says the Morning Post, that Obina is joined to Russia 
by three, and will soon be joined to her by four, Continental telegraph 
lines, the tariff of which is considerably lower than that of sea cables. 
It the Indo-Chinese lines were connected with the nearest Russian 
telegraph atation, the question of Continental telegraphy would be 
solved. Official French telegrams could then be transmitted to 
Russia vid China. France could obtain the right, by negotiations 
with Obina aud Russia, to have her own wire included in the Chinese 
system. The article ccncludes by saying that the undertaking could 
be carried out by the French Administration, or by a contractor, with 
the support of the Government. | 


The Pacific Cable Question.—The Toronto Globe has 
drawn attention to the inexplicable delay in the matter of the Pacific 
cable. It is nearly six months since the British people were told that 
the Home Government had reversed ite attitude, had thrown over- 
board the Eastern Extension monopoly, and had undertaken with 
Oanada and the Australian Colonies to put the cable through without 
further difficulty. It is time to inquire what has been done since 
then. Ів the cable being manufactured, and where? When will the 
actual laying of the cable commence? When will Oanada be able to 
communicate freely every hour of the day with Australia and New 
Zealand over an all-British wire? Has anything whatever been done 
since last midsummer, or will anything more be heard of it for 
another six months? These are all questions in which the public 
are interested, and they demand answers. When Mr. Mulock brought 
the matter before Parliament last session, and obtained all the powers 
the Government asked, the country was led to understand that all 
difficulties were at an end. Parliament was a unit in favour of the 
cable, and in the satisfaction felt that at last it was to be laid. What 
now blocks the way? Verily this masterly inactivity and delay is 
amazing, but it may have its serious side if carried too far. It may, 
indeed, be discovered, when too late, to be unwise, and worse, to зій з 
with the whole Colonial people in the interests of a huge and influential 
monopoly in London. 


Landline Communication with China.—A St. Peterg- 
burg correspondent of the Globe telegraphs as follows:—" The tele- 
graph line between Kiakhta and Peking is completed.” In one line of 
six words the Russian journals announce the establishment of direct 
telegraphic communication between Rassian territory and Peking. 
The progress cf the work has been kept secret, as may be jadged 
by the fact that on December 11th it was announced here that this 
line would be in full working order in a few months. 


Reduction of Rates to Australia.—The South Aus- 
tralian Government has accepted the following proposals by the 
Eastern Extension Telegraph Company :— 


1. To at once reduce the telegraph rates to the whole of Australia, including 
Tasmania, to a uniform tariff of 4s, per word on private or ordinary messages, 
Bs. per word on Government messages, and 1s. 6d. per word on press messages, 
subject to further reductions explained in telegrams from Mr. Hesse. 

2. To lay a cable from South Africa (Durban), vid Mauritius, Rodrigues, and 
Cocos Islands, to Fremantle and Glenelg. 


The Government will also lower international charges in South 
Australia from 7d., 6d., and 4d., to 5d., 4d., and 3d. per word for 
- private, Government, and press messages respectively. 

The company agrees to make step by step reductions on the 
following basis :— 


1. If the associated companies’ receipts from the Australasian traffic in 1808, 
1899, and 1900 are maintained, the rate to be reduced to 85. 6d, in 1901. 2, If the 
average receipts maintain £850,000 in 1809, 1900, and 1901, the charge on the 
messages to be reduced in 1902 to 8s. 8. If the average receipts are maintained 
at 4350, 000 in 1000, 1901, and 1902, the charge to be still further reduced in 1908 
to 2s. 6d. 4. Should the average receipts not keep up to £350,000, any one of 
the above reductions would be postponed until the receipts average the standard 
figure of £860,000 for three consecutive years. 


In New South Wales it appears, however, that the Government do 
not propose, without examination, to band over control of inter- 
national telegrams to tbe company which has hitherto had the matter 
entirely in its bands. We read that the Premier, replying in the 
Assembly to Mr. Suttor, who asked, without notice, if the 
G»vernment haa come to any decision upon the proposal made by the 
Eastern Extension Company to lay a cable from the Cape to these 
colonies, said it had been to & very large extent dealt with by the 
Postmaster-General. A telegram had been received that would 
require further consideration. Mr. Cann wished to know if, before 
completing negotiations, the Premier would give the House an oppor- 
tunity cf saying whether the cable company should be allowed to 
deliver its own messages. Mr. Lyne sud at the present moment һе 
did not know wbat was underlying the question. He did not want 
to make a pre mise that, after maturer consideration, he might regret 


Bang made. He hoped the matter would be thorougbly thrashed 
out. 


Reserved Telerraphists in South Africa.—A cor- 
respondent (J. L. du Plat Tavlor) of the Times writes to say thas his 
old regiment, the Post Office Volunteers, is furnishing to the forces 
in South Africa а contingent of skilled telegraphiste, who are 
embodied in the Telegraph Battalion Royal ot rae? This corps, 
known as the “Corps of Reserved P ” 100 , is 
recruited from the efficient members of the telegraph compenies of 
the Post Office Volunteers. They enlist in the Royal Engineers, 
and, in time, are at once transferred to the Reserve. As 
soldiers in the Telegraph Battalion Royal Engineers the members of 
the corps have already twice served in campaigns in Egypt—Nile 
and Suakin—to the satisfaction of the officers under whom they 
served. 


Telegraphic Interruptions and Repairs:— 
CABLE. Down. 


Bepaired, 
Wesr INDIES :— 
J 006 0 eee Jane 30, 1899 eee eee 
Trinidad-Demerara (1891 dupli- 
cate)... M . Oct. 23, 1899  ... 
SOUTH AFBICAN:— 


Zansibar-Mombass ... . Oot. 26, 1899 ы 

Mosambique-Lourenco-Marques Dec. 17, 1899 ... Pec 

Oayenne-Pinheiro ... ies ... Oct. 11, 1899  ... eis 
rus 


Latakia-Oyp R ee ... June 20, 1899 ... M 
Gibraltar-Tangier .. Jan. 1, 1900 ... КК 
Tarifa-Tangier .. Jan. 9, 1900  ... 
LANDLINNES. 
West Іноив:— 
Oommunication with Les Oayes 
(Haiti ) ... e га . Nov. 21, 1899 ... эз 


Востн AFRICAN :— 
Oommunication with Mafeking 


and beyond би ... Оф. 18, 1899  ... iis 
Communication with all 

beyond Orange River ... ... Oct, 18, 1899  ... T 
Communication with north of 

Mooi River (Natal) ... Oct. 22, 1899  ... see 


Colombian Government ‘lines to 


Bogota Баз T ... Oct. 21, 1899  ... iss 
Communication with Colombia .. Nov. 6, 1899. TY 
Communication with Valentia 

(Venezuela) — ies ... Мот, 18, 1899 ... ies 


Telegrams to St. Helena and Ascension.—Tuesday's 
Gazette contains the following notice :—“ Telegraphic communication . 
having been established with Bt. Helena and Ascension viá Оаре 
Town, the following rate is ble :—8t. Helena or Ascension 
scr Company, Direct Spanish Company, vid France), 7s. per 
word." 


Wireless Telegraphy.—The Times correspondent at 
Modder River sends some further news regarding the wirelers tele- 
graph a us. His communication is dated December 23rd: — 
+ ents made with wireless telegraphy have shown that the 
excessive dryness of the air and the , and the alight impedi- 
ments in the latter, cause obstructions in the earth current. The 
difficulty has been partially overcome by attaching the wire to the 
railway orto a wire fence, thus in the area of contact, or by 
using sinc troughs filled with wet earth. The fall of rain, which is 
now overdue, will facilitate the working. The Boer plant confiscated 
was made by Siemens & Halske, not by Signor Marconi.” 


' 


OONTRAOTB OPEN. 


Aberdeen. — January 22nd. The Electric Lighting 
Oommittee wants tenders for a 420-xw. direct coupled continuous 
current dynamo. See ‘Official Notices” to-day. 


Accrington.—January 10th. The Town Hall Committee 
invites tenders for the switchboards, wiring and other works and 
appliances necessary for the electric light installation in the Town 

For specification, and to view the various rooms, apply to the 
Borough Surveyor, Town Hall. 


Barking.—January 23rd. The Urban District Council 
wants tenders for two continuous current transformers and switch: 
gear, underground cables and roadworks for the Oreeksmouth electric 
lighting extension. See Official Notices" December 29th. 


Barnes.— January 9th. The Urban District Council 15 
inviting tenders for the supply and erection of :— (Section A) 
boilers ; (B) steam dynamos and switchboard; (О) storage batteries; 
(D) cables, &c. Only those firms with plant of а similar sine and 
type working satisfactorily in other electricity works will be allowed 
to tender. Specifications, &c.,of the Surveyor, Council Offices, High 
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Street, Mortlake, on deposit of £1 1s. for each section. Plans, speci- 
fications, &c., may be inspected at the offices of the engineer, Mr. 
William Fairley, 53, Victoria Street, S. W. 


Beira. — The Companhia de Mocambique is inviting 
tenders ейн ры, оп pans 18 араа lighting im A iuda of 
Beira (Portuguese rica) and for working same for 25 years. 
Bee “Official Notices” this week. 

e 


Belfast.—February 8th. The Electric Committee wants 
tenders for 400-xw. steam dynamos. See our Official Notices" to-day. 


Bermondsey.—January 18th. The Vestry wants tenders 
for the construction, &c., of a dust destructor, with furnaces, water- 
tabe boilers, econpmiser, fans and forced draught appliances, in con- 
nection with the electricity supply undertaking. See “Official 
Notices December 15th. 


Birkenhead.—January 16th. The Corporation is invit- 
ing tenders for the constzuction of a new electricity generating atation 
in connection with the electric tramways. 


Ilford.—January 20th. The District Council wants 
tenders for water-tube boilers, economiser, pumps, pipe work, 
two 200-kw. and one 100-kw. dynamos, motor bocsters, battery, switch- 
board, 15-ton traveller, mains and road work, arc lamps and posts, 
and station lighting. See Official Notices December 15th. 


Melbourne.—March 1st. The Corporation is wanting 
tenders for boilers, engines, dynamos, switchboard, feeders, mains, arc 
light leads, accumulators, &c., for electric lighting. See "Official 

otices ” December 22nd. 


. Plymouth. — January 81st. The Corporation wants 
tenders for a 500-xw. steam dynamo (motor genome &o.) ; a 500- 
KW. steam alternator, &c.; accumulators; neashire boilers and 
equipment; mains. See Official Notices” to-day. 


. Salford.—January 8th. The School Board invites tenders 
for the electric lighting of the new schools in Grecian Street North, 
Lower Broughton. See Official Notices” December 22nd. 


Sheffield.—January 20th. The Electric Lighting Com- 
mittee invites tenders for steam and exhaust pipes and jet condenser 
for the electricity works. See “ Official Notices" to-day. 


Ayuntamiento de Ukera (Spain) whence particulars may be obtained. 


Tunbridge Wells.—January 15th. The Corporation 
invites tenders for condensing plant to deal with 30,000 Ibs. of steam 
per hour. Bee “ Official Notices" December 22nd. 


Tunbridge Wells.— January 25th. The Corporation 
wants tenders for a 400-xw. steam alternator. Sze “ Official Notices” 
to-day. 


Tynemouth. — Tenders are wanted for free wiring of 
in electricity 


connection with the Oorporation works. Bee 
Official Notices " December 29th. 


FORTHCOMING EVENTS. 


Tuesday, January 9th.—A£8 p.m. The Institution of Civil Engineers 
Papers:—" The Purification of Water after its use in 
Manufactories,” by Reginald A. Tatton, M. Inst. O. E.; 
% Experiments on the Purification of Waste Water 
from Factories,” by W. О. E. Meade-King, M.Inst.O.E. 


Thursday, January 11th.—The Institution of Electrical En i 
Report of the Institution's visit to Switserland. The 
report will be taken as read, and the discussion will be 
opened by Mr. Orompton, Ьу“ А Comparison between 

British and Continental practice in Electrical Engineer- 


Friday, January 12th.—At 8 p.m. Institution of Civil Engineers, 
Students’ meeting. Address by Prof. T. Olaxton Fidler. 
M. Inst. O. B., on The Theory of Structures and Strength 
of Materials.” 


A NOTE ON THE ELECTRICAL RESISTIVITY 
OF ELECTROLYTIC NICKEL.” 


By J. A. FLEMING, M. A., D.Bc., F. R. B. 
Prof. of Electrical Engineering, University College, London. 


THE numerical values assi various experimentalists for the 
mass or volume electri vity of certain metals differ very 
considerably. Some motals are without much difficulty prepared as 
often as required in a state of such chemical purity, and brought so 
easily into similar physical conditions as to and density, 
that determinations made by different observers of their resistivity or 
specific electrical resistance are nearly identical. 

Matthiessen's long-aocepted value[ for the mass resistivity of 
copper in the form of hard-drawn wire, viz., 014493 standard ohm 
per metre-gramme, was substantially confirmed by the more recent 
work of Mr. T. O. Fitspatrick.t Even the purest electrolytic copper 
now obtainable in an annealed condition does not show an electric 
conductivity more than 3 per cent. greater than that of a similar 
character prepared 35 years ago by Matthiessen. 

Ina research carried out in the years 1892 and 1893 by the author in 
conjunction with Prof. Dewar, careful redeterminations were made of 
the volume-resistivity at 0°С. of all ordinary metals, taken for the 
most part in an annealed condition and in а state of great chemical 


purity. 

The values so obtained for the electrical volume-resistivity of silver, 
copper, gold, aluminium, sinc, platinum, tin, lead, magnesium, and iron 
agreed fairly well with the values given by Matthiessen, and quoted 
in most of the treatises on electricity. The resistivity of cadmium, 
as given by us, was, however, considerably larger than that usually 
et although our sample of cadmium was very carefully pre- 


pa 

In the case of nickel, the purest nickel we were able to obtain was 
that prepared from nickel-carbonyl. Dr. Ludwig Mond, F. R. S., was 
so kind as to furnish us with two tubes of this nickel. It was found, 


a hot solution of very carefully 
electrolytic metal was annealed heating in an atmosphere of 
hydrogen, after having been drawn into wire through a die. 

The nickel wire so p and annealed is as soft as a silver wire. 
It had a fairly uniform of about 0:01 inch, and a length of 
nearly 250 cm. ДИР 

The mean diameter of this wire was taken with the micrometer 
me pe at regular intervals of 5 centimetres with the following 


DiuamerraL MEASUREMENTS or NICKEL Wins, as READ BY 
Microscope aT REGULAR I5TRBVALS OF ABOUT 5 ОМ. 


| Dia 
Obs. e Obs. nchen) 
1 0:0097 | 26 0:0100 
2 0 0097 | 97 0 0096 
3 0 00975 | 98 0:0098 
4 0:0107 | 29 0-0093 
5 00100 | 30 0 0099 
6 0 0098 31 0 0102 
7 0 0100 32 0`0098 
8 0:01015 33 0:00975 
9 0:01015 94 0:0095 
10 0 0100 | 95 0:0098 ! 
11 0 0098 | 36 000985 
12 0 0100 | 37 0`00965 
13 0 01015 | 38 0:0098 
14 0.0099 309 0 00985 
15 0 0101 | 40 0 0101 
16 0 0099 41 0 0096 
17 0:099 42 0:0094 
18 0 01005 43 0 0098 
19 0 0697 44 0 0098 
20 0 0098 45 | 0 00995 
211 0 0098 | 46 0 0098 
29 0 00985 | 47 | 0 0098 
23 0 0101 418 | 0 0096 
д4 0 0100 49 0 0099 
0 0101 


25 0:01005 50 


* Read before the Royal Society on Dscember 14th, 1899. 
T See “B.A. Report," 1864, or Phil. Mag, 1865. 

Se “B.A. Report,” Leeds, 1890, or ELECTBaICAL Review, 
Vol. 27, p. 357, 1890. 
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The mean diameter of the wire, as obtained from the above 60 
readings, was 000985 inch. This was checked by takiog the density 
a нт wire with all the usual precautions for obtaining a correct 


в. 
The length, weight in air, and weight in water were determined to 
be as follows: — 


Length of the wire... ids "T .. 246 98 cm. 
Weight in air 400 iss $n sss 11188 grammes. 
Weight in water at 18° О + suspension 100175 „ 
Weight of suspension  ... се .. 01000 ii 
Weight of wire at 18? C. in water .. 099175 „ 


F'rom the above observations the density was found to be 896 at 
18° О. The mean diameter calculated from the length and densicy is 
then 0'00997 inch. Hence we have: 


Mean diameter from micrometer measurement... 0:00985 inch. 
Mean diameter by specific gravity and length 
measurement a бе jus is .. 000997 „ 


The mean of both means is 0:00991 inch = 002567 cm. This last 
number was taken as the value of the mean diameter. 


Fic. 1.—TmwPmBATUBB Resistanon Освуа ror ELECTROLYTIO 
NICERL Wian. 


The nickel wire was then soldered to thick copper leadiog-in 
Бау ад wound on а frame of а kind suitable for immersion іп 

q . 

ovod itasf to be акаа suitable for low toupatatees cone 
prove ys or low temperature w 
was given in a paper describing the result of numerous observations 
on the resistivity of metals at low temperatures, published by Prof. 
Dewar and the present author in 1893.* 

А coil having been thus constructed, its resistance was taken at 
various temperatures in a bath of paraffin oil, and the results are as 


rT 
Ий tL 


a 5 6 20 24 И M Jo 5 d di тау ' "з > ' Ac = - = - 


Fig. 2.—TxwPagATUaE RaemTANOS Оовуа ron Swan's ELEOTRO- 
LI II М№Мокиг, Уви (Range 0 — 100° О.) 


shown in the table below. The temperature of the bath was measured 
at the same time by means of a platinum thermometer (Ру) used їп 
previous researches. 
. The conversion of the platinum temperatures into png, a tem- 
Mone was effected by means of а table drawn up by Mr. J. 
ton Dickson f for this thermometer. 


"i 255 idi Mag 10 реши 1893, p. 279,“ a y prety qs of 
ys at Lemperatures approaching the Absolute Zro.” 
T Phil. Маз, June, 1898. i 


iT 


The measurement of the resistance at low tem (78 2 


and — 182 5°) was obtained by measuring the coil in liquid air and 
meltiog OO, at the Royal Institution Laboratories, vy kind permis- 
sion of Prof. Dawar. 


OBSERVATIONS ON THE HBSISTANCB OP ÉrBOTBOLYTTIO Кюкиг, 


Wins. 
Total Platinum | Centigrade Volume 
Obs. ce of tempe perature vity in 
nickel wire pt. C. C. G. S. units. 

1 8 4984 1057 1232 4 
2 3 7563 18 489 18 29 7,641 
3 3:9470 28:676 28 33 ,029 
4 41109 36-959 9651 * 8.363 
5 4:3506 48 740 48 21 8,850 
6 45679 58 779 58 29 9,292 
7 4:5778 59 315 58 78 9,312 
8 4 7493 67 884 66:85 9,661 
9 5:0403 80:550 80:11 10,253 
10 5:2018 88:587 88:95 10,582 
11 5:3^00 93 544 93 39 10,782 
12 53883 95 731 94:88 10,961 
13 5:2379 89:289 88 97 10,655 
14 5:0094 78 482 78°02 10,190 
15 47273 66 700 66:17 9,616 
16 4 5260 57151 5661 9,207 
17 43686 48 704 48°18 8,865 
18 4'1323 37 906 97 44 8,406 
19 3 9620 31 226 30:83 8,060 
20 3 8112 21:550 21:90 7,753 
21 3 4318 3 205 235 6,981 
22 2:090 — 80-72 — 782 4,251 
23 0710 —190:89 —1825 1,444 


The total resistance of the nickel calculated from the above 
observations is set out in the form of a curve (fig. 1), having resist- 
ance as ordinates and temperature as abecisse-. 

The curves are given both for temperature in centigrade degrees 
and temperature in platinum degrees. The curve shows that the 
resistance is falling steadily downwards to a zro value as the abso- 
lute zero of temperature is approached. 

Ia fig. 2 the portion of the curve between 0° О. and 100° C. is 
shown on an enlsrged scale. In fig. 8 the volume resistivity is set 
out in terms of temperature. | 

The results show that the volume resistivity or resistance per centi- 
motre cube of this electrolytic nickel at 0° C. is 6,935 C. d. S. units. 

Ms average temperature coefficient between 0° O. and 100° O. is 
0 00618. 

The above observations indicate that this electrolytic nickel, as pre- 
pared by Mr. Swan, has an exceedingly different and much lower 
resistivity than that employed for test by Matthiessen 35 ago. 

The value cf the mean temperature coefficient of the used in 
the experiments of Fleming and Dewar in 1893, and prepared by 
Dr. Ludwig Mond, was 0:00622 between 0° О. and 100? О. It is 
clear, therefore, that some extraordinary electrical difference existe 
between nickel as it can now be produced electrolytically, and nickel 
as it was produced by Matthiessen for his experiments. 

It would be interesting to ascertain if any specimen of nickel 
known to have been used by Matthiessen for his ex s still 
exists, and if so, to discover the nature of the impurity (if impurity 
was present), or at least the physical difference, which caused his 


Fig. 8.—ETNOrnor Trio пока WMI (Curve to obtain pat 0° О.) 


nickel to have nearly double the electrical resistivity of that which 
can now be produced. 

I desire to record my thanks to Mr. J. E. Petavel and to Mr. A. 
Blok for assistance in these experiments, 

Note added December 6th, 1899.—8inoe writiog the above short 
paper, І have discovered in a paper by Messrs. A. Matthiessen and 
О. Vogt,} a reference to the sample of nickel with which the present 
accepted figure for its resistivity was evidently obtained. 


* Phil. Mag , September, 1893. 
T Phil. Trans, Roy. Soc., 1863, p. 384. 
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This paper is entitled On the Influence of Temperature on the 
Electric Conducting Power of Iron and Thallium,” and its title 
W a reference to the resistivity 

Messrs. Matthiessen and Vogt therein state that samples cf sup- 
posed chemically pure nickel and cobalt wires prepared by M. Deville 
were given to them by M. Wöhler. They measured the resistivity of 
these samples, but they state that their electrical behaviour gave them 
reason to that this nickel and oobalt were not pure. They 
ge the electrical conductivity of the nickel as 1311 at 0° O., taking 

drawn silver at 0° O. as 100. 

Hence if hard drawn silver has a volume resistivity of 1,620 O.G.8. 
units at 6° O., it follows that Matthiessen and Vogt's value for the 
resistivity of their sample of nickel would be 12,357 C. Gd. S. units at 
0° O., which is a саас сау close to that usually given in tables 


of electrical specific resi 

_ Matthiessen and Vogt state in this paper that they hope to be able 
fo prepare pure ni electrolytically, and obtain a value for its 
electrical . Ihave been unable to discover, however, that 
they ever carried out their intention. At any rate, the number which 
they give for the electrical volume resistivity of this nickel of the 
purity of which they evidently had suspicions, has been accepted for 

last 36 years as the true value. 


NOTES. 


The Resistance Offered by Iron Wires to Alter- 
nating Currents.—A paper under this title is contributed 
to the Physical Review by Mr. Ernest Merritt. As a matter 
of fact, his principal observations are not of resistance, but 
of impedance, and their exact bearing is obscured by the 
false description. The conduction of an alternating current 
by an iron wire is an interesting and important case of con- 
duction in a highly inductive circuit, and has, of course, an 
immediate practical bearing on telegraphy and telephony. 
It is particularly interesting to observe in Mr. Merritt's 
diagrams that the difference between the resistance and the 
impedance varies with the intensity of the current and the 
corresponding рини of the iron, very much es would 
be predicted from general oonsiderations of the ordinary 
magnetisation curves. 


undertakers of the standard pressure of supply from 100 i 
etter, sign 


Sapposing £200,000 represented the amount expended in mains by 
undertakers supplying at 100 volts; a change to 200 volts would make 
to connect about four times as many lamps to those mains, 
with a saving of about £600,000. This serves to illustrate the 
immense value to the undertakers of the right to change the pressure. 
A local authority, in giving its consent to such a , may make 
the condition that the necessary changes in consumers’ lampe, wirer, 
and fittings shall be done at the expense of the undertakers. Whera 
there is genuine com in a district, the interests of consumersas 
regards the price of the supply will probably be sufficiently secured. But 
where there is no such competition or no competi at all, a local 


by 
authority is that it is completely in the hands of the under- 
„ and has no power to impose any conditions 
a reduction in the 


whole si 
ee подоши 
of 


Hum 
br 
| 


on mains, and in London inter- 
public ways ought to be reduced to а minimum. 
аа of culig tin higher ecmare tile consumers ats at 

bene gher pressure while consumers are at 
a disad , though not at such a disadvantage as Consumer " 
Local authorities should combine to obtain the 
necessary powers to deal with this matter in a fair and sensible 
manner. 


$ 

1 

È 
F 


® The numerical values of the specific resistance of nickel given in 
various tables by different authors are not quite identical, and yet all 
во far found are stated to be derived from Matthiessen's experiments. 
Thus, Everett (“ O. G. S. System of Unite,” 1891 ed.) gives 12,320 
O. G. B. units at 0° О. as the value. Landolt and Bornstein give one 
value equivalent to 12,757 at 0° О. from the ratio of conductivity of 
nickel to that of mercury, and another equivalent to 12,014 at 0° C., 
derived from the ratio of the conductivity of hard drawn silver to 
that of nickel. 


An Electrical Fire.—In our issue of December 22nd we 
referred to the electrical fire described by Mr. Montagu 
Crackanthorpe, Q. O., in the “ Correspondenoe columns of the 
Times. This letter coming on the top of other letters which 
were complaining about the interruption or low voltage of 
supply (already dealt with by us editorially) has received 
considerable attention in the Press, and led to quite an 
extended discussion in the Times. The breadth no lees than 
the importance of the subject raised is shown by the signa- 
tures of the various contributors, for, starting with a Q.O., 
the discussion is taken up by the President of the Institution 
of Electrical Engineers, fire insurance inspectors, a M. I. E. E., 
an architect, a consumer, and others. No subject seems so 
fruitful of suggestion and discussion as this question of 
good or bad electric wiring." Each contributor presents 
his pet remedy, such as: No wires between floors, lead- 
covered wires, non-inflammable wood casing, the prohibition 
of wood casing, the use of non-conduoting fire and water- 
шо tubes, periodical testing of wires, an electrical testing 

epartment of the London County Council to examine 
wiring systems and make reports to ratepayers on fire poesi- 
bility, a general agreement in respect to rules, employment 
of a consulting electrician, decrease of voltage from 200 to 
100 volte—these are a few of the suggestions, each having 
some point of use and interest. The above offer evidence of a 
general unsettledners of faith and principle,” but each falls 
to the ground by lack of uniformity of opinion, and the main 
effect of the discussion is only to increase the obstinacy 
and dogmatism of each debater. ` The fact that this 
еш еш ” periodically forces itself to the front 
shows that we have in it a problem which must be of vital 
interest to the general development of the electrical 
industry, and although the tendency in the past has been to 
“shelve” it and await a general consensus of opinion, each 
recurrence of the discussion shows how acute and widespread 
is the interest in it. We do not go so far as one of our 
contemporarier, which believes tha’ at this moment the 
* popularity of electric lighting is threatened,” but it is 
evident that the time and occasion is close upon us when 
some effective solution of the tg age must be found. 
The solution must be such as will benefit the electrical pro- 
fession and public alike. “ Low first coet and safety” are 
the chief requirements of the public, whilst “ simple effective 
construction,” “scientific utilisation of material,“ “per- 
manence, and “competitive value" are the main qualities 
requisite for the satisfaction of the electrical trade interests. 
This is the question which has to be thoroughly discussed 
and elucidated in the present development of our knowledge 
and with the material at our disposal—which system of 
wiring best supplies or will ultimately fulfil the above- 
mentioned requisites. How shall this bs determined and 
who shall settle it ? 


Personal.—Mr. O. P. Sparks, the new chief engineer to 
the County of London and Brush Provincial Electric Light- 
ing Company, Limited, has been appointed consulting 
engineer to the Richmond (Sarrey) Electric Light and Power 


Company, Limited. 


For the post of resident engineer and clerk of works for 
the Huddersfield Co ion electric tramways there were 


` 18 applicants. The Tramways Committee has recommended 


the appointment of Mr. H. N. Thomas, of Douglas, super- 
intending engineer to the Isle of Man Tramways Company. 


Mr. Britton, assistant engineer at the Southampton elec- 
tricity works, has been appointed chief at Barking. Mr. 
F. R. Bridger, second assistant, takes Mr. Britton’s place 
at Sonthampton, and Mr. 8. L. Smith becomes second 
assistant. 


Electric Rivetters Wanted.—< corres 
us as follows: — Some time ago I received an inquiry for 
electric rivetters specially suitable for bridge building. 
Having no experience in this kind of electric machinery, I 
shall be greatly indebted to you if you will kindly inform 
me of good reliable makers who make electric rivetters a 
speciality.” Perhaps some of our readers or advertisers may 
be able to render service to our correspondent in this 
matter. 


22 THE ELECTRICAL REVIEW. 


[Vol 46. Wo. 1,154, January 5, 1900. 


Electric Avenue, Brixton.—The Christmas decorations of 
this busy thoronghfare in South London were more elaborate 
than in previous years. There was a large cartoon in the 
centre of the street; on one side, a figure of Britannia 
standing on African soil holding a wreath in each hand 
over the heads of a soldier and a sailor, with the legend 
underneath, * Success to Our Heroes.” On the other side 
was the British Lion giving chase to Oom Paul. The picture 
was illuminated by four powerful arc lamps. The street was 
festooned across with evergreens, much as usual, but at 
intervals along the verandah there were 28 stars painted with 
floral designs, each lighted with three 16-c P. incandescents. 
There were also 64 smaller stars each lighted by a 32. C. P. lamp, 
and Christmas trees on the front, lighted by various 
coloured 16-C. P. , 80 lights on each tree. Mr. 
Christie, the engineer-in-charge of the Avenue station, 
was, as usual, responsible for the transformation of the 
busiest of business places into a veritable fairyland, but 
some ill-natured critics were unpatriotic enongh to suggest 
that the position of the Lion and Oom Paul should have been 
reversed. The artist was merely premature, that is all. 
When the good time comes for the lion and the lamb to lie 
down together, “I guess,” said the Yankee, “it will be with 
the lamb inside the lion," so let Kruger take heed, lest he 
too should meet a like fate. 


Lecture.—The week before last Mr. Price, superinten- 
dent of the electricity works, lectured at Portsmouth on 
Electricity: the Portsmouth Supply.“ The lecture was 
delivered under the auspices of the St. Thomas’s Ward 
Municipal Association. Mr. Alderman Ellis followed with 
some remarks regarding the policy of the Tramways Com- 
mittee in adopting a separate station instead of taking 
current from the lighting etation. That policy, he said, was 
а wrong one. 


Finsbury Technical College.—The College classes 
re-open on Monday, January 8th. There will be lectures on 
Monday nights on “Continuous Current Machines" and 
“Arc Lamps;” and on Wednesday nights on “ Design of 
E'ectro-magnets.” There is to be a special course of lec- 
tures by Dr. Dvorkowitz in February and March on 
“ Petroleum.” 


E.M.F. of the Clark Cell.—We referred some time ago 
to a determination by Paterson and Guthe of the electro- 
chemical equivalent of silver by means of a new electro- 
dynamometer of refined construction. The result of this 
determination was 0:0011192 gm. per ampere, per sec., as 
against Glazebrook and Skinner’s value, 0°001118. Mesers. 
Carhart and Guthe have now used the same electro- 
dynamometer to determine in absolute measure the electro- 
motive force of the Olark cell, and have obtained a value of 
1:4888 at 15? О. ав а mean of three measurements agreeing 
with the mean within one part in 6,000. Glazebrook and 
Skinner found a value 1°4842 volts at 15° О. by a method 
based on their previous determinations of the silver equiva- 
lent. Oarhart and Guthe find that if their value of the silver 
equivalent, corrected by an observation of Kahle's to corre- 
spond with Glazebrook's method, is inserted in Glazebrook's 
calculations, the resulting value of the Clark cell is 
in close agreement with their own determination from the 
electro-dynamometer. All this seems to indicate that the 
experimental work is sufficiently exact to detect some uncer- 
tainty in the eleotro-chemical equivalents as now defined. 
The paper is published in the Physical Review for November, 
December, 1899. 


New Year Honours.—In the list of New Year Honours 
there are only two names which are of any special intereat to 
electrical men. Captain Abney, C. B., F. R. S., is promoted to 
be K. OC. B. of the most Honourable Order of the Bath 
S Division), and Major-Gen. Festing, R. E., is made 
a 


Westminster Electric Supply Corporation.— Captain 
E. Ironside Bax has resigned the post of general manager to 
the above, and has been appointed a director. Mr. L. H. 
Hordern, who has been assistant manager for some years, has 
been appointed to the post of manager. 


Concrete as a Cembustible.—Some time ago we 
received reports to the effect that a mass of concrete had 
taken fire in the boiler honse of the electricity works at 
Cheater. At first we pnt these down to the over-heated 
imagination of the local reporter, but their recurrence 
circumstantial nature Jed us to make inquiries of the resident 
engineer, Mr. F. Thursfield. To our surprise we found that 
our information was correct. The concrete used for the 
foundations of two of the boilers consisted of one part in 
seven of boiler ashes ; the brick lining under the boilers was 
omitted in one place, so that the red hot soot lay in contact 
with the concrete. The latter became ignited, and the whole 
block, 8 feet deep, disintegrated ; in consequence it was 
found necessary to pull down the brickwork of the boilers, 
and remove the shale of the concrete block. The possibilities 
opened up by this precedent are appalling ; we have seen 
so-called fireproof floors built of similar materials—of what 
use will they be? The calorific value of the boiler ashes em- 
ployed must have been considerable; and in the present 
scarcity of coal, engineers may find it worth their while to 
stoke with concrete! We commend this suggestion to the 
consideration of Mr. Crompton, owing to his well-known 
interest in cheap fuel. In view of the importance of the 
phenomenon, we should be glad to receive details of similar 
experiences—if, indeed, it is not without precedent. 


The Ruskin Hall Movement.—We have been asked to 
draw attention to the extension of this meritorious movement 
to the “ provinces,” which term, in this case, inclades London. 
As some of our readers are doubtless aware, tha object of the 
movement is to bring some of the exceptional advantages of 
Oxford within the reach of working men. The work is 
carried on both by residence and by correspondence, and in 
addition to the original Ruskin Hall at Oxford, provincial 
Raskin Halls are to be established, where young unmarried 
men may reside together at small cost, and prosecute 


their studies when not engaged in their ordinary oocupations. 


Farther, they will contribute to the maintenance of such of 
their number as are able to go, by turns, for a short time 
to Oxford, and they will form a library for their own use 
and that of the other correspondence students in their 
neighbourhood, who will contribute a small fee for the privi- 
lege. Full particulars may be obtained from the secretary, 
Mr. H. B. Lees-Smith, Raskin Hall, Oxford. 


Obituary.—We regret to announce the death of Mr. 
Dieudonné Rigole, which occurred at Brussels some days ago. 
Dr. Rigole, who was ап eminent chemist, was well known at 
Singapore, Java, and the North Borneo and other places in 
the Far East, being a personal friend of many of the R»jahs. 
A Brussels correspondent informs us that he was the first to 
experiment with the leaves of the gutta-percha plant. He 
foresaw that if the present system of destroying the plant 
continued, the increasing demand for gutta-percha would 
ultimately render it extinct. We understand that during 
the past year he has succeeded in producing very good 
gutta-percha by his process, in oonjunction with Mr. 
Douglas Wells, at some works near Brussels. We аге 
informed that the process has been favourably reported upon 
by several French and German chemiste, and has been teated 
by cable manufactureres, who have investigated the probable 
saving, &o., to beeffected by substituting his product for gutta- 

ha for submarine cables. It is further stated that Mr. 
Jonglas Wells and his colleague, Mr. Berthelot, are making 
further extensive experiments in the same direction. Dr. 
Rigole has passed away just as his hopes seemed about to be 
rea 


Rumour Contradicted.—As we go to prees the Northern 
Electric Wire Company, of Halifax, sends us the following :— 
* It having come to our ears that a rumour is current that 
this firm is in liquidation, we should esteem it a favour if 
you will kindly give a contradiction in your next issue, and 
point out that we have no connection whatever with the late 
Northern Electric Wire and Cable Manufacturing Com- 
pany, Limited, Square Road, Halifax. The sole proprietors 
of our firm are Messrs. Frank and Riley Patchett, and the 
2 will be carried on as heretofore at Sedburgh Mills, 

ax.“ 


Appointment Vacant.—A meter inspector is wanted for 
West Ham. See Official Notices to-day. | 


—— — — — 
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Cable Companies’ Dinner.—The sixth annual dinner 
of the cable companies was held on Monday lest in the 
Queen's Hall of the Three Nuns’ Hotel, Aldgate. Mr. W. 
James (Commercial Company) presided, while Mr. J. Salter 
(Great Northern Company) occupied the vice-chair. The 
dinner was followed by a smoking concert, during which 
Mr. Brooks sang “The Absent-Minded Beggar,” and a 
oo collection was made for the Widows’ and Orphans’ 

and. 


NEW COMPANIES REGISTERED, 


Improved Britannia Motors, Limited (64,587).—This 
company was registered on December 18tb, with a capital of 
£100,000 in £1 ebares, and to manufacture and deal in and act as 
factors of and agents for the sale of motors of every detcrip- 
tion, cycles, bicycles, tricycles, velccipedes, carts, wagons, vehicles, 
ships, boats, launches, batteries, accumulators, electrical and 
other apparatus and machinery, &c. The first subscribers 
(each with one share) are:—G. Evans, 4, Upper Obhadwell, 
Street, E. O., manufacturer; O. A. Frith, 47, Lit zee Road, Hornsey, 
secretary; A. E. Compson, 15, Oopthall Avenue, H. O.; O. Richardson, 
26, Osnonbory Square, N., solicitor's clerk; A. E. Luscombe, 3, 
Grove Road, Leytonstone, Essex, clerk; J. A. Atherton, Kilmwood, 
Kingston-on-Thames, solicitor; and F. Sidney, 98, Bewarstone Road, 
Victoria Park, clerk. The number of directors is not to be less than 
three nor more than five; the subscribers are to appoint the first; 
qualification, £100; remureration £100 each per annum, and an 
extra £100 for the chairman. 


Electric Lighting Boards, Limited (64,543).—This 
company was registered on December 18:h, with a capital of £7,5C0 
іп £1 sbares, to acquire from E. O. S:chs snd to turn to account 
certain existing inventions relating to electric lighting boards 
designed more especially for the purpose of luminous ad ver ise- 
ments. The first subscribers (each with one share) are: 
J. Н. Oliver, 2, Beresford Villas, Park Terrace, Southend- 
on-Sea, cashier: W. Bridge, 43, Appach Read, Brixton 
Hill, S. W., clerk; B. Blewitt, 32, Grove Road, Wanstead, 
articled clerk; J. Feil, 21, Hayter Road, Brixton, 8.W., secretary ; 
H. G. Trew, 213, Barry Rad, Dulwich, S E., clerk; B. O. Whittle, 
40, Oarlingford Road, N., accountant; and J. Lowis, 2, Kemsing Road, 
Westcombe Park, Kent, secretary. The number of directors is not 
to be less than three nor more than seven; the first are Sir H. 
Nicholson, K O. B., E. S. Enoch, and E. O. Sachs; qualification, £50; 
remuneration, £100 for the chairman, and £50 each for the others, 
with a share in the profits. 


Southern Electric Free Wiring Company, Limited 
(64,550).—This company was registered on D.cember 19tb, witha 
capital of £5,000 in £1 shares, to carry on the business of electricians, 
mechanical and electrical engineers, contractors, metal workers, 
smiths, &3. The first subscribers are:—H. J. Weston, 24, Portland 
S:reet, Boutbampton, civil engineer, 100 shares; G. W. Оаррет, 
Westbourne, Barnes Olose, South Oross, Winchester, timber merchant, 
100 shares; T. McDonnell, 4, Bellevue Terrace, Southampton, 
auctioneer, 15 shares; T. Mitchell, Blenheim Lodge, West Park, 
Southampton, grocer, 25 shares; J. Н. Laidman, Bloomsgrove," 
Obelisk Road, Wceolston, 25 shares; T. Miell, jun., 30, Hanover 
Buildings, Southampton, auctioneer, 25 stares; and H. J. Richard, 
12, Chamberlayne Place, Souths троп, 25 shares The number of 
directors is not to be lees than three nor more than five; the first are 
H. J. Weston (chairman), G. W. Capper, J. Н. Lsidman, T. Mitchell, 
and H. J. Richards; qualification, £25 ; remuneration as fixed by the 
company. | 

Keynsham Electric Light and Power Company, 
Limited —This ccmpany was registered on December 29th, with a 
capital of £5,000 in £1 shares, to adopt and carry into effect au agree- 
ment with the Western Counties Electric Light and Power Syndica’e, 
Ltd. and its liquidator, and to carry on the business of an electric light 
and power company in all its branches. The first subscribers (each 
with one Shame) are :—H. A. H. Daniel, F. S. I., Bank Ohambors, Era 
Btreet, Bristol, sarveyor; W. B. Wansbrough, Lion Ohambers, 
Broad Street, Bristol, solicitor; F. B. Bond, 51, Oorn Street, Bristol, 
architect; О. E. W. Berry, 50, Broad Street, Bristol, solicitor; H. T. 
Collins. 39, Broad Street, Bristol, F. O. A.; J. Е. Mills, 91, Hampton 
Road, Redland, Bristol, banker; and O. J. T. J. Parfitt, The Avenue, 
Keynsham, Somerset, electrical engineer. The firet directors (to 
number not less than two nor more than five) are H. A. H. Daniel, 
Н. В. Wansbrough, and F. В. Bond ; qualification, £50; remuneration 
as the company may decide. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Mutual Telephone Company, Limited (56,627.)— 
This company's annual return was filed on December 29.h, 1899, 
when 16,466 sbares had been taken up out of a nominal capital of 
£250,000 in 59,0C0 £5 shares; 6d. per share has been called up, and 
£1,102 153. has been received, inclading £691 2s. paid in advance of 
calls. ; 


Southern Electrical Installation and Wiring Com- 
pany, Limited (63,116).—This company's annwal return was filed 
on December 21st, when 1,853 preference snd 3,493 ordinary shares 
were taken up out of anominal capital of £10,000 in 2,500 preference 
and 7,500 ordinary shares, all of £1 each. 15s. has been called up on 
each of 422 preference and 2,824 ordinary shares. £2,399 12s. 6d. 
bas been paid, leaving £34 174. 61. in arrears. £2,100 is considered 
as paid on 1,431 preference and 669 ordinary shares. 


SUPPLY STATION ACCOUNTS. 


Tux accounts of the electricity undertaking 


35 on of the Bristol Corporation show most encourag- 
El 4 tricity ins 16048, and indicate а rapidly growing 
Recounts business. With an increase in capital expendi- 


ture of £47,000, the output has risen by over 
450,000 unite and the load by nearly 700 kw. In other words, the 
increase for 1898 over 1897 in these figures would alone be considered 
good as the total figures for many provincial stations. The actual 


figures are given below :— 
GENERAL STATEMENT. 
1897. 1898. Increase. 
Total capital expenditure £145,557 2192, 653  £47.096 


Number of units soid ... — ... 910,888 1,862,786 451,898 
Maximum load in kilowatts .. 1,010 xw. 1,707 kw. 697 Kw. 
Gross revenue ... ..  .. £20,570 £96,112 £5542 
Gross profit T sete .. £11,217 212,681 £1,414 
Average price per unit sold. 4°99). 4*244. — 760. 
The revenue totals up to the substantial figure of over £26,000, of 
which nearly £900 is due to meter rents and over £1,000 is attribut- 
able to supply of lamps, keeping in order and trimming the publio 
lamps and similar work done by the department. An additional 
item appears for rents received, advertising in pamphlets, and such 
like, but the "surplus lands" are no doubt a diminishing quantity, 
and therefore the amount ao received is falling off. We do object, 
however, to the way that improvers' premiams are treated. Oat of 
£200 received from this source the engineer appears to have baen 
given £60 and a part was returned in wages (or, as we should prefer 
to say, salaries). Sarely these men save the Corporation engsging 
others at much higher remuneration; and, if so, we think that the 
more usual course of leaving the engineer to deal with the pupils is 
at once fairer and more dignifi ad. dE 
Ravenos STATEMENT. 


1897. 1898. 
Gross. Per unit. Gross. Per unit. Increase. 


Sale of current ..£18944 493d. 594,071 4244. — 76d. 


Meter rents 684 181. 881 16d. — 024. 
Supply of lamps, &c. 545 141. 1,018 184. +041. 
Rents received, &с... 306 08d. 69 Old. — 07d. 
Sundry fees, c. 91 034. 73 Old. - Od. 


Gross revenue £20,570 5424. £26,119 4604. — 82d. 


Ooals in the costs sheet shows a slight fall per unit, and although 
one might have expected this to exceed Oid., we believe that this is 
a real improvement, as it has been stated that the cost of coal per ton 
over the last year was 15) per cent, more than in 1897. The coal 
consumed per unit has been reduced by 18 per cent., but the general 
rise in price caused the money figure to remain practically the same. 
We ate surprised to note the rise in Oil, Waste, bat all other 
important items are tending down wards. 


Совт or PRODUCTION. 


1897. 1898. 
РИ Gross. Per unit. Gross. Per iv Increase 
o ew 49,920 87d. £4901 -86d. —-01d. 
V 425 ‘lid. 676 12d. + 014d. 


room stor 
Balaries &nd wages incurred 
m k enorakion and distri- 2,226 591. 2,858 50d. — 09L 
Repairs and maintenance of | 


€09 164. 1.363 24d. +081, 


Works cost ... ... 406,53) 173d. £9,793 1794. — 01d. 
Rent, rates end taxes :. 1,024 27 . 1,362 *94d. — 084. 


Management and expenses, 
| 1,198 ‘Sid. 1,477 26d. — 051. 


buildings, engines, boilers, 
dynamos, &0o. 


es of managing en- 
E noon secretary, clerks, 
C. 


charges, stationery and 


rinting, law charges and 338 91. 575 104. + 014. 
nsurance 


Other expenses. 213 06d. 269 05d. — 01d. 


Total costs £9,353 2461. £13,481 9-37d. —-09d. 


General establishment 


Bristol is one of the places where the business mansgement has 
been good, as might be anticipated from the published remarks of 
Councillor Pearson. No attempt has, therefore, been made to supply 
energy below cost price. At 41d. per unit, the public have no ground 
for complaint, and the resulting revenue enables depreciation and 
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revenue funds to be kept as they ought to be, but very often are not 
in other places. The reserve fund and the depreciation account each 
get £3,000 out of net profits; the balance between the figure shown 
in the “Prcfit Statement below and the EA, OCO necessary being 
made up by transfer from previous year’s net profits carried forward. 


Pnorrr BrATEMENT. 


1807. 1808. 
Interest оп loans. £3,742 £4,407 
Sinking fund for repayments .. .. .. 4,400 6,400 
Net profit carried to reserve fund and de. 
preciation account equally .. 3,075 1,824 
Gross profit ... . £11,217 £13,681 
OITY NOTES. 


The Clontarf and Hill of Howth Tramroad 
Company. 


Он 29th ult. an extraordinary meeting of the shareholders of the 
Olontarf and Hill of Howth Tramroad Company was held in Jury's 
Hotel, College Green, Dublin, for the purpose of authorising the 
issue of debentures under the company’s borrowing rs with the 
object of bringing the works of the line to a completion. 

Franois Bnapr, who occupied the chair, said that they were 
met for the purpose of authorising the contractors to exercise the 
borrowing powers conferred on the company by the issue of deben- 
tures. works were in progress and money was required to carry 
them to completion. A large sum was due to the contractor, and for 
the purpose of providing that money it had become advisable to 
exercise the borrowing powers. He would accordingly move that the 
sum of £25,000 authorised to be borrowed by the company’s Act be 
borrowed or raised on either mortgage or bond or by the issue of deben- 
ture stock, in such manner and at such time or times and on such 
terms as the directors cf the compeny shall determine, the rate per 
cent. per annum on auch mortgage bonds or debenture stock respec- 
tively not to exceed £4 10s. The chairman held in his hand a report 
from the engineer of the line, Mr. Fraser, showing how far the works 
had progressed. The report showed that the line had been laid with 
the exception of 100 yards at the Howth end. The principal item 
yet to be done was the erection of the car shed. The poles had been 
erected and were ready to receive the wires; the electrical equi 
ment for the cars bad been delivered, and the lines should be y 
for the Board of Trade inspection in the month of March. 

The resolation was carried unanimously. 


The Wireless Telegraph and Signal Cempany. 


A GENERAL meeting cf this company was held last Friday at the 
offices, 28, Mark Lane, E. O. 


Major Froop Pan, the mansging director, p that the 
meetirg be adjourned till some day in January or Fe , 1900, to 
be appointed by the directors. reason, he said, was that the 


directors were of the opinion that it was very much in the interest of 
the shareholders that the meeting should not take place till a later 
date. This was agreed to. 


United River Plate Telephone Company. — The 
directors recommend an interim dividend for the six months endcd 


Beptember 30th on the ordinary share capital at the rate of 5 per 
cent. per annum. 


TRAFFIO REOEIPTS. 


Bl and Fleetwood Tramroad The receipts for eigh 
p December 81st, 1800, were £218 10s. 11d. December 7d, 1808, 
4916 196. Od. ; aggregate for half-year to date, £20,297 9s. 1d. 

Tho Bristol Tramways and Carriage Company, Limited—The receipts fer the 
weck ending mber 99th, 1890, were 48,048 98.; corresponding 
period, 1808, 493,194 15s, 4d. ; decrease, £146 Se, 7d. Бы 

The City and Rallway Oompeuy. 


South London —The fer the week 
ending December 81st, 1808, were £966; ditto, January Ist, 1899, £1,096; 
decrease £70. Total for half-year, 1; total receipts 
1898, £27,002; decrease, £41. Miles open, 8}. 
Tramways.—The for the week 
were 4151 7s. 114.3; December Mth, fd. 
45 Os. Bd. Total receipts to date, 1899, 
: ding period, 1898, £8,855 10s. 8d.; Increase, 41,530 
158. 2d. Miles of track open, 1899, 8; 1898,8. Car miles run, 1899, 4,475; 
1898, 4,812, Number of oars, 1899, 11; 1898,11. Week ending December 80th, 
18.9, were £158 28. Od. ; December 81st, 1898, £198 128. 10d.; decrease, £35 
10s. 10d. Total receipts to date, 1899, £10,044 7s. 10d. ; corresponding period, 
1896, £8,549 Зв. 6d.; increase, 21,495 4s. 4d. Miles of track open, 1899, 8; 
1588 11 Car miles run, 1899, 8,958; 1806, 4,120. Number of oars, 1899, 11; 


ditto, electric 
E664 16s. 7d.; total, 28,773 8s, 5d.; ; 
- FFF. 0 


m te 
€ inor to Зв. 84. Worked Y 
e horses, as against 
and 28 miles by for i corresponding period last year, ; 


Halifax Corporation Tram receipts for the week ending 
December 81st, 1899, were #514; January 4th, 1999, 2965: increase, 
#949. Number of cars, 1899, 98; 1898, 10. Total rece to date, from 
April lst, 1899, £23,808; 1900, from June 29th, 1898, £7,118. Miles of track 
open, 13; 1900, 84. 


770 Company Tha Pec ME па чыш ш 
Dm er 31st, 00 калшы to 41.305; corresponding week last year, 


The South Staffordshire Tramways Company.—The receipts for 9 days ending 
December 81st, 1899, were £1,021 2з. 24.; 8 days ending December 3186, 1808, 
#954 100. Bå.: receipts for year 1599, £84,822 16s. 114; 1898, 
283,142 168. 7d. 


STOCKS AND SHARES. 


Wednesday Bveniug. 
Wrra the entrance of a New Year a distinctly brighter tone hes 


developed in the electrical markets, as in other departments of the 


Btock Exchange. To thisthere are several contributory causes. The 
money market has become a little easier, the internal troubles of the 
Steck Exchange have been smoothed down, the war news from South 
Africa is more promising, and altogether the situation is clear of 
& good many irritants which have lately been so much in evidence. 
While the changes in price are slight, there is a healthier feeling 
abroad, and the dealers are more ready to buy shares now that the 
stream of selling has for the time being run dry. It is time to 
consider whether some of the electrical stocks and shares are not at a 
reasonable level for the purchaser to make jadicious selections with 
some hope of ultimate profit. 

The electrical railway department is too sluggish and dessrted to 
offer much scope for a buyer. Of the few specialities dealt in in this 
market, perhaps City and South London Ordinary would turn out the 
best investment in the long run. There is a dividend dae next month. 
Owing to the new capital which now ranks for dividend, and which 
has not yet commenced earning anything, it is possible that the divi. 
dend rate may have to be reduced, altbough the directors are not likely 
to pursue such a course unless absolntely compelled. The price of the 
stock is standing at a lower level than it has toucbed since 1897. As 
a lock-up, the stock will probably prove remunerative, but a further 
sagging away in the price during the next few weeks is not unlikely. 

In the telegraph market, Eastern Ordinary naturally presents itself 
as а hopeful investment of the speculative type. The price of the 
stock has been unduly deprested by causes into which we have gone 
too recently to need reiteration, and it now stands in the neighbour- 
hood of 146. At this figure, and on the basis of last year’s dividends, 
a buyer of the stock would receive tho excellent rate of nearly 42 per 
cent, on his money. Of course, the time will come for the All-British 
cable to begin getting itself laid, but its completion cannot be acccm- 
plished for at least a couple of years, and, in the meanwhile, the 
Eastern Company is doing excellent business with the war news. 
To buy and hold for a 10 per cent. rise would not appear to be a very 
risky policy. 

Anglo-American “А” and “В” stocks are more speculative, In 
February, 1899, the “A” stock received a dividend of 18s. per cent. 
for the whole year, and the market operators declare that at least 
7« per cent. more will be announced this year. The com- 
pany has done well over the boom in Yankee Rails in the early 
summer, and the yacht race was another windfall for its coffers, 
while the trade of the United Btates in 1899 was something pro- 
digious. At the same time, Anglo “A” is one of the gambling 
counters of the miscellaneous market, liable to be blown about by 
winds quite foreign to ite merits, but the “В” stcok, with its 6 per 
cent. Preferred dividend, is decidedly cheap at 114, yielding to the 
purchaser 5} per cent. on his cash. Brasilian Submarine at 143 are 
also well worth attention in this department. 

The supply market has steadied considerably, and there is no 
longer a rush to realise at any price which shares will fotch. Of 
activity it istoo early to speak, for a little time must be given tothe 
dealers to recover breath after the recent shake-out. In this section 
the heavier shares, such as the Bt. James’s, Westminster s, and 
Notting Hill are the best to select for investment, but no particular 
advance in price can be expected until money eases off to some 
extent. Oity of London shares are too speculative an investment to 
consider in agitated times, and Oharing Oross desoriptions have an 
unsettled outlook ahead. 

In making these suggestions it must be understood that only the 
fringe of each subject is touched. Before embarking upon the invest- 
ments that we have pointed ont, the purchaser would do well to go 
much deeper into the matter than we, in our limited space, can 
afford to do. But it frequently happens that the investor is 
bewildered by the multiplicity of stocks and shares into which he 
can put his money, and these few indications of what are likely to 
prove profitable channels for his cash will not, perhaps, be altogether 
useless, 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


8 тшшен done 
Present 
NAMB. | о 0 week ended 
Issue. yr d Jau. icd Jan. 8rd, 
1900 
ў Lowest. 
124, 4001 African Direct Telegraph, 4 $ Debs. soe es 0e. | 100 99 —108 xd © 
25,000 | Amason eee , Shares 10 8— 4 eee 
125,000 do. 5 #; Debs., , Nos. `1 to 1, "960 Red 100 | ... M on 85 — 90 Vs 
` 905,560 Жа А ы Иса Telegraph ... „„ nee |BStock|£2 18s| 8 6% — 67 674 | 665. 
8,047, 2201 Do. do. 6 % Pref. eee eee ees Stock 25 бв 6 114 —116 1164 1123 
8,047,220 Do. do. Deferred...  ..  .. „„ |Btook 174— 17 178 | 164 
206,151 | Brasilian Submarine Telegraph ..| 10 7 % 7 * 14 4j |14—1 1418 148 
75,0001 Do. do. 5 Debs. E series, 1906 dei 100 892 106 —109 xd| .. ә. 
44,000 | Chili Telephone, Nos. 1 to 44,000 0% .. .. „„ i: 3— 8 
10,000,000$| Commercial Cable A" 100 ч 8 E: 1 


1,882,528 Do. do. Steri 500 year 4 % Deb. Stock Red. |8 


| 101—104 sa 113 | 2 
Oonsolidated Telephone Construction and Manufacturing 10. Ор эе 


6,000 Ро. ' 10 Pref. oe [rr ee eee oo 10 10 19 — 20 ee 

12,981 Direct Spanish Telegraph . eee eee ҮТ eee 4 — Б eee 

6, Do. do. 10 Y Cum. Pref. s We 5 10 9 — 10 . 

80,000 Do. do. 44% Debs. .. .. . 500 | ae 101—10695xd| ... ' 

00, 7100 Direct United States Cable... e. | 2018 % | 82% | 88% 11 114— 12 111 

120,000 | Direct West India nk 4j % Reg. Deb. ee . | 100 | ... ies avs 99 —102 xd| ... ae 

4,000,000 | Eastern Telegraph, Ord. Stock . es 5 — € Stock 63 7 9517 Ф 145 —150 148 | 146 

1,796,000 Do. 80 Pref. Stock een 100 eve ecc 96 — 99 эзе eo? 

89,900 Do. Debs., yable Åu „ 1899.. 100 | 5 m А sie ТА mi кө» 
E - ues b Mort. Deb. Stock R was e stock - T" 115 —120 p ių 
А a xtension tralasia, and Ohina Telegra h ... 10 144 — 15 
Do. 656% (Aus. Gov. Sub.) Deb., 1900, red. pum 
16,2001 à reg 1—1 049 8 97 826 100 5 96 0 99 —]108 x eee eee 
° e , 975 , 
64,400 Ро. до. оне, 1,060—8,975, 4,827—6, 100 | 5 ; 100 —108 xd I 
820,0001 Do. 4 Deb. 8 tock 116 —121 eee eee 


85,100 8 and South Aken pm ы Mort. Deb., | 100 


1900 red. p 1 to 2,848 Ж id n 
48,5001 Do. do. to bearer, 2,844 to 5, 100 ТЕ T 
800,0001 85 4 Ф Mort. Debe., Nas. 1 to 8,000, rod. 1909 100 101 —104 108 [TII 
200,000} 4% Beg, . Mt. Debs. (Mauritius Sub.) 1—8,000 | 25 101—104% » 
180,227 Globe Te — Ill ойе аай „40 10#— 113 
180,042 до. 6 y 4 Pref. Tr TT) [II 10 44 — 16} 143 
81 = 88 І) 


000 Great N Northern Telegraph, of 101 
вв 800 Г Halifax and Bermuda Cable, 69 Ist Mort. Bebe, } 50 
а ре таси within Nos. 1 to 1,200, Red. aah 
n uropean TI. өөө ee 
100,000}; London Platino-Brasilian Ken rasilian Telegra h, 6% Beba. 100 


71,000 | Montevideo Telephone, Limited, Ord., Nos. 1 to 71,000... L * i i-— - one 
84,000 Do. “do. 5% Pref., Nos. 1 to 84, 000 1 ... | ... 1— 1 ы 
400,000 National Telephone, 1 to 490,000 ID А vee see 5 53 6 5 — 5 4M 
15,000 Do. 6 Cum. let Pref. rr) eee eee 10 6 6 14 — 15 eee 
15,000 Do. 6 % Cum. 2nd Pref. ... 10 | 6 6 14 — 15 
‚000 Ро. 5 % Non-cum. 8rd Pref., 1 to 250,000 5 6 5 — 

1,829,471 Do. E. Deb. Stock Red. Stock] 8} 8] 98 —100 xd| 992 | 99 
171,504 | Oriental Telephone leo., Nos. 1 to 171,604, fully paid 115 5 | n 
100,0001| Расійо and Huropean Tel., 4 4% Guar. Debs., 1 to 1,000... | 100 | 4 4 101 —104 x T 

11,889 Reuters aoe өөө I) vee өөө өөө өөө vee 816 б = coe eee 
8,381 Submarine Oables Trust set eee eee eee Сеть eee eee 125 —180 0 eee 
68,000 | United River Plate Telephone . . . 515916 4j— 5 Kd 4 | ... 
151, 7881 Ро. Debs. eee eee өөө Stock eee ° 102 —106 x е 
200, DO}! West African Telegra; б % De „% | 100 | 5 % 99 —102 102 
80,008 | West Coast of America, Nos. 1—80, 000 and. 53, 001—58,008 - - 1 T . 
150,000 Do. do. 4 зое, 1—1,500. by Bras. Sub. Tel, 100 [II ы 1CO —108 x I) ee 
889,021 Western and B ph 4 De eon 8 TT eee 102 —1C5 x • eee 
88,821 West India and Pane! bee 10 1 2 1— 11 eee eee 
84, 508 Do. do. do. 6 3, Oum. lst Pref. .. | 10 | 6 6 91)— 92 - 
4,600 Do. do. do. 6 Oum. and Pref. eee 10 6 6 7 — 8 oe 
80,0001 Do. do. do. b Debs., Nos. 1 to 1,800 100 b b 104 —]107 xd oe eee 
158, 1001] Western Union of 0.8. Telegraph, 6 95 Ster. Bonds ... | 100 | 6 6 98 —108 X eee 


ELECTRICITY SUPPLY COMPANIES. 


Brompton & Kensington Elec. Lt. Bup., Ord., 101 to 19,761 
Do. 7 % Cum. Pref. eee 


7— 
9 — 

Oroes and Strand Electricity Su ves eee 8 9 — 1 — 103 . 
Do. d. б. do, Non. 30. O01 -- 50,000 $ of 1 9.— 104 н 
Do. do. do. 4$ Ф Qum. Pret. ees "u- 6 71 === 6 ° ee 

Moot Supply, Ord., 7 ma 84 7 — 84 es eee 

do. X Deb. Stock Red... 100 —111 xd109 —111 


City of London — Lighting, Ord. 40,001—100,000 .. 
DS : Cum. Pref., 1 to 40,000 
Deb. Btock, Sorip. (ins. at £118) ‘all all paid 
бәш cf Lond. & Brush Prov. Eleo. L 


6 * 10 — 11 10 — 11 103 103 


03 
6 % | 13 — 14 |18—14 | 184 


Do. do. do. 6% ^ 5,001 00. 000 
Do. 4% Deb. Stock, Prov. Certs (all paid) Rd. & *, |10 — 118 107 —110 xd 
Edmundsons Elec. Oorp., Ord. Shares vis 7 96 MT 5} 4— 6} 
London Electric Supply Corporation, Limited, Ord. <a a 22 24— 2% 
D. do. 95: 6% Pref. 6% 5 — 6 54— 6 е 
do. do. 4% Ist Mt. Db. Stock Rd. 1103 —104 xd|102 —104 102 Te 
Motzopoliten Electrico Supply, 101 to 62,500 ose oe 5 95 | 13 — 14 18 — 14 14 18} 
Do. Nos. 62, 501 to 85,000 . es? eee eee 13 == 14 18 = 14 000 
ро. 44 * First Mortgage Debenture Btock 117 —119 |116 —118 xd 
Notting Hill Electric Lighting бав m 


Bt. James’s and Pall Mall Electric Light, Ord 
Do. do. 7 % Pref., 30,081 to 40,060 


South London Electricity Supply, Ord. yes kee 44— 
Westminster Electric Supply, Ord., 101 to 80, 000 M 13 95 | 184— 143 133— 14 

* Subject to Founder's Sh + Quotations on Liverpool Stock 
Ess ettserwine MENU Mares ara fully deferred share warrante. being vred as capital 


Oldham, Dante: and Hyde Electric (£10 pd.), Ord., p 


do. Pref. (£10 pd.), 1043—11 


Smithfield Market Blectric, 1—8 


* From Birmingham Bhare List. 
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SHARE LIST OF ELECTRICAL OCOMPANIES—(Oontinued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 
р Btock Closing Business dose 
Issue. NAME. Share. the last three че 
7 im m an. ёга. | Jan. Srd, 1900 
1896. Highest. | Lowest. 
60,000 Aluminium A" shares, Nos. 1—60,000 , ees eee 1 | 10 $ 10 $ 22— 84 21— 81 — oe 
90,000 Do. & lst Mort. Deb. Stock Red. eee eee Stock TII [III 95 —100 96 —100 
80,000 British Blectrio eee eve eee eee eee 10 ees eee 6 % 15 == 16 15 — 16 16 
80,000 Do. do. 6 Oum. Pref. . 10 ... ЯА * | 128— 181 124 — 13 12H| 122 
200,000 Do. do. 5 % Perpetual Debenture Stock. |Btock| ... ; * 1125 — 125 —128 ose 
40,000 | British Insulated Wire Ord., Nos. 1 to 40,000 $3 us 5 .. 114— 124 114— 124 x А 
27,500 Do. do. 6 % Cum. Pref. Nos. 1 to 27, 500 5 |... 61— 6}— 6% T 
90,000 Brush Bleol. E Ord., 1 to 90,000 8' «d b 11— 2 11— 3 14 
90,000 Do. 4% Pap. ^ ef., 1 to 90,000 2| 4% i 6 31— 2 24— 28 en 
125,0001 Do. rr T TI oo 110 —115 110 —115 
50,000 ы: nd Deb. peg: Red. .. 104 —107  |102 —105 xd 
,000 Callender’s Cable Construction shares, Nos. 1—20,000 . 5 10 0% 14% 15 5 % 124— 134 12]— 183 
,000 Do. do. 5% Cum. Pref. : 54— 51— 5ӱха 
90,000 Do. do 44 95 1st Mort. Deb. Stock Red. Block ae 988 . [118 EN 110 —115 Ade 
213,533 | Central London Railway, 8 ese ^u: е] 10 - " we 9i— 10 94— 10 Kd 97 90 
61,088 e e half-ahares TO set 5 TII ees eee ==. 5 5 ха 413 44 
oo Оњу and Bout do. Def. do. eee TT TIT е Ф ҮТ! 219; — 6 44— 5 xd T ee 
99, i London Railway ... Stook 1 ц 217 59 — 62 — iis " 
87,000 | Do. do. Ord. shares, Nos. 23,501 to 60,000 £5 10s. pd.| 10 * i» M 44 4j— 54 e ° 
82,008 сюр коо, Nog, 1 to $3,006... i 900 8 $ % s 4 8)— 4 8H 
ort. Debs., to = oe 
‘moan | Naim soma пы. Жы ДЕ дини ee s| aal og) суа A PS 
7 1 П to — E I, eo 
17,189 Do. do. do. © A" Shares, 01—017,189 б Bs 6 @ 6 Ф 84 — 44 8)— 44 ss 
028 Do. do. do. 4 95 Deb. Stock Red. ... | 100 | ... ivi . | 95 — 97 98 — 95 1d РЕР 
112,100 Oonstruction, 1 to 112,100 ... M . 2| 5 @ 6 $ 6 @ 2 — 2} 14— 21 ә . 
25,000 Do. do. 7 Oum. Pref., 1 to 25,000 eee 2 4 4 7 21— 8} — 81 са TI 
140,800 Do. do. 4% P 1st Mort. Deb. 8 ^. |Btock| ... os we |104 —107 104 —107 "s саз 
91,196 | Hlmore’s Patent Oopper D , 1 to 70,000 ..  .. 2| .. Si ; 8— 8 — is ees 
,0001 Greenwood & Batley, 7 % Pref. LI ] 1 to 9,000 eee 10 7 7 7 10 — 12 10 — 12 "T ee 
80,000 is cd (W. т) Тиштер: Works, Ord. eee eee 5 10 12 14 12 == 18 12 — 13 124 TT 
15,000 do. Ф Pref. [Il] eee 5 7 7 7 5 = b Б БЕ 5 оў o 
60,000 do. 4 ort. Deb. Stock... оок 44 4 .. {LLL —114 111 —114 daz sis 
50,000 | India-Rubber, Gutta-Percha and Telegraph Works ..| 10|10 10 10 %| 21 — 20) — 211xd ise 
57.500 Liverpool Отиња} Railway, Ord. * 319, 84%] 81 pH у "REC BÍ M 
з ? see cee eee ee 10 8H — 8 2 oe eos 
10,000 =. » Г 210 peid eos eee 10 b 5 ? 5 $ 131 _ 1 124 — 183 eve 
,850 Telegraph Consira S. wee | 12 |15 Y 15 J 15 Y 33 — 37 81 — 85 37 | 36 
150,000 о. Ben Bas. Non. 1 to 1,500 Red. 1909 100 | ... ез „„ |108 —108 102 —105 xd s 
18,400 Telegraph Man actoring, Ord. Nos. 6,601 to 20,000  .. b "s M 9 — 10 9 — 10 Те 
18,400 до. 5% Om. Prf. Nos. 6,001 to 20,000 5 . sea 54— 6 5)— 6 МЕ sui 
640,0001| Waterloo and City Railway, Ord. Stop. 100 .. | 8 9/100 —103 1101 —104 | 100 y 
t on Li Stock nleas otherwise stated all shares are ful d. 
чын МРН J Tear conduce of ibo ене ан ol ue oar end the tree part ot tha next: р! 
LATEST virile ei OF Oe шАА N Ка OFFICIALLY QUOTED. 
Birmingham Nleotrio Supply, Ordinary ) 8—10. htsbridge Blectric Lighting, Ordinary Shares 
Brompton and Kensington, 44% recae рр, 00, 104—107. "ш 405 12—18; 1% Preference Cumulative * £5 
National Electric Free Wiring, 10s. paid, 48.—63. 33 Debentures, 104—107. Dividend, 1 


NIIT 700 D District Electrio, Pref. (£6 pd.), 6—6}. 


eT. Parker, £10 (fully paid), 182 


Bank rate of discount 6 per cent. ЗМИИ 30th. 1899). _ 


MARKET QUOTATIONS, Wednesday, January 3rd. 


Increase or 
This week. | Last week. Decrease. 


METALS, &. (continued). 


5 oo ve es per 
и Sheet ee -e ee 
a Acid, Hydrochlorie . .. .. per owt. 4 LI T 9 Copper Bars ee "xe por ion 
Nitric per owt. . . ө» 9 нь Wire (basis price) .. per lb. 
а Oxalic . per cwt. 83/- m oe 9 и Sheet oe ee ee per ton 
per owt. 6/6 oe f „ Во аа б> .. per ton 
„ per owt. 40! 40/. . a German Silver Wire .. . per lb. y. 
per ton £29 299 eis 5 „ Per lb. 
per ton 27 291 А h India-rubber, fine oe Per ld. uei to en 461 to 4r 
per ton £61 26 10 А $ Iron, Charcoal Sheets por ton £18 oa 
per ton 215 4 u Pig (Cleveland ta) per ton бов 64/6 1,4 inc. 
. per ton 416 10 £16 10 $ according tosise per ton | From £11 | From £11 T 
per gal. 86 77 я „ Scrap, heavy s . рег ton | 50/- to 55/-,| *60/- to 55/- me 
per gal. 5 я „ Whe vanised No. 8.. per ton 414 5 г £14 © 
рег #95 10 £25 10 А 9 Lead, Ingot .. .. per ton 416 136 416 10 2 6 inc. 
per ton £25 £35 T 9 н Sheet .. per ton £18 418 3 
per ton 881 881 ER m Manganin Wire No. . per lb. 8/ 8/- 
рег ton | £2710 821 10 T gMeroury .. . e  ..perbotile| 49 13 6 £9 12 6 
. per gal 9/9 9/9 is d Mica (in original cases), per Ib. 2d. to 3d. to 8d. 
4 „ " „ medium per Ib. 1/9t0:2/9|, | 1/9 to 2/9 
r lb. 40 444 hd. i = Phosphor Bronse, plain par lb. 11 юп, 11 © 14 
, б по. Р or Dronas, { 
per ton 49A £94 5% Р ed bars & 1 1/1 to 1/ 1/1 to 1/4 А 
per ton #85 485 m p " rl'd str'p & sheet per lb. Eror I From "Pi : 
a Bb per owt. 68/. 68/- oe o Platinum ee . ee ee eo 
a Sulphate of ‘Magnesia .. ee per ton #410 24 10 са $ ВШаош Bronza Wire Ib. ой 1 1 * ES 
a Bulpbur, Sublimed Flowers „ per ton €6 46 SR Steel, Magnet, aco'd'g to desc'p'n p. ton From ДІК ec 
a и 5 es ae per юа ww 60 а í Steel, Magnet, in ae e РУ " gio ен a 
[1] ое ee ее ee to` 2 2 
а Bodi, Caustic while WF) .. per ton 41 10 £119 s 5 ee ee . POF ton] nom. пош inc. 
Crystals ee ee se per ee , ee ee ee Ib 1/7 ee 
є „ Bichromate, casks „ por lb. 414. з}. 4d. inc. А, wire Nos. 1 t016 .. ve Ber Ib 18 18 
METALS, &о p White Anti - stal 
Ё White Ant" brand persos соло £40 о £70 os 
Aluminium Wire, in tou lots.. per ton 2994 T j Yarns, e 10ib, band 6e pe ih na, d. inc. 
OM In ton lots.. per ton 4191 2191 oe | » Best lea. .. per lb 214. ino. 
p Babbitt's metal ingow А . per ton | £70 to £125 2700 4186 „ Hemp, 5 ply 10 lb per Ib. 844. aa 
c Brass (rolled metal 2* $0 19”) basis per 1b. 8d. J n , Russian, 0 lbs por Ib. 414. 4 s 
8 ) . 10d. 10. j Jute, 180 Ibs. гот per ton #14 £l4 
C w » basis per lb 844, dad. k Zino, Bheet (Vielle Montagne bad.) p. t. £24 5 nett. | £24 5 nett. 
— supplied b ! Quotations su by Quotations supplied 
rs. Q. Boo f The Rubber, Gutta-Percha, and * Messrs. ors Ashby, Limited. 
5 Tee Brian a) 1 Company, Ltd, ph Works Oompany, Lad. т Messrs. W. T. Glover & Oo., Lid. 
с Меєзге. Thos. Bolton & í g Meurs. ames & Bhakspeare. : Меш Г: Ого Sons. 
d Мент. Е, Wiggins & Sons | А Messrs. Jackson & ТШ, | zs Монт. Johnson, Matthey & Ob. ы, 
эта, Bolling & Lowe. » The osphor Bronse Company, Lid. 
| i Messrs, Henry O, Tes & Oe, | | 
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ON THE PROTECTION OF ELECTRIC POWER 
TRANSMISSIONS FROM LIGHTNING.” 


By J. T. MORBIS. 


Tux efficient protection of electric power circuits from interruption 
and damage due to lightning, is a subject the importance of which 
ш be readily understood when the following facts are briefly con- 


Within the last half-dozen years expensive ce has shown 
іп the case of some of the earlier power transmissions that when a 
heavy th came on it was actually better to shut down the 
generating station temporarily than to run the great risk of having 
an armature burnt out or some similar mishap, owing to the fact 
that no thoroughly efficient arrangement had been devised for the 
protection of the line from damage caused by lightning. 

To illustrate the demand for thorough protection, 16 may be stated 
‘that at the beginning of this year [1897] plant had been installed, by 
one firm alone, for the transmission of power by electricity at high 
voltage, the capacity of which exceeded 60,000 n. P, and which neces- 
mid its transmission some 400 miles оў overhead three-phase 
circoi 


Electric traction bas also y developed of late years, there 
being at the present time, to give a rough estimate, some 12,000 f 
miles of line ; of these about 10,000 are in United Btates. 

In practically every case the power is transmitted by means of 
bare overhead wires, fixed to insulatora carried on poles. Many of 
the power transmissions at bigh voltage go through open and 
mountainous country, subject at intervals more or less frequent to 
violent thunderstorms, which, should the line be unprotected, would 
inevitably cause a breakdown of the plant. Hence the problem of 
dore d protoka from lightning of power circuits is & very im- 
portan ma 0 

In this paper tbe author proposes to describe the various principles 
which are applied in lightning arresters now in use, giving examples 
of those arresters which are most commonly used for bigh voltage 
transmissions at the present time, and the methods of installing 

In the first р 
lies not in condacting the dangero 


example, 
spark a distance of not more than ¿th inch (see curve, fig. 1), f "ЫШ. 
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the same voltage will easily keep burning an arc of half a foot in 
when once started. Similarly, 2, 000 volta will only spark 
inch, while an arc at this voltage can be maintained of a much 
5 lightning - protecting devices the air gap must be 
ü i -pro cos 
y greater than the sparking distance of the line pressure in 
bon er that a continuous discharge of current to earth may be 
preven 
There are at least three kinds of discharges due to atmospheric 
electricity, which ought to be disposed of safely by means of light- 
ning arresters, protectors, or dischargers, as they are variously termed 


— _ — 


* Paper read at a students’ meeting of tbe Institution of Civil 
Engineers, February, 1898. Awarded a " Miller” prize. 

t This has since increased to about 19,000 miles, December, 1899. 

1 From Mr. Alex. Siemens’ paper, entitled Some Experimental 
Investigations of Alternate Oarrents,” Jour. Inst. E. B., Vol. xxi., 
Put 97, p. 179. 


They are as follows :— 


1. Ligbtning actually striking the line 
2. Induced rush or s in the line. 
3. Blow accumulation of charge in the line. 

1. Lightning. actually Striking the Line.—When 
lightning flash actually strikes the line it is practically 
ligh arrester will save it. A case in point is one 
in America in 1894, where a plant was supposed to 
tected by the most efficient artesters known; but a sip 
lightning discharge struck 20 consecutive poles on this line, 
ресни oc these away to a distance of 150 feet, and at the 

cuse one generator coil was burned out Fortunately this 
discharge is only of rare occurrence. 

2. Induced Rush or Surgings in the Líne.—Under this 
included by far the greater number of line discharges. 
electric strain in the neighbourhood of a conductor is suddenly 
relieved by a lightning flash occarring at some distance from the 
line, a sudden rush of electricity takes place along the wire, and 
this may or may net oscillate or surge rapidly backwards and 
forwards along the line, giving rise at places to excessive differences 
of potential between the line and the earth, causing thereby a break- 
down of insulation, 
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from cloud, that the line gets slowly charged, and discharges across 
the spark gap in arresters at frequent intervals. This appears to be 
dueto a charge accumulated from the air, which must be charged to 
a considerable extent with atmospheric electricity on such occasions. 

Now, in order to protect the generators in the power house and 
other apparatus connected to the line from the effects of these dis- 
charges, a number of different plans have been adopted in various 


power transmissions, and the author intends to describe the most im- 
portant of these in the following of the paper. 
Arrangements for preventing lightning discharge entering the 


circuits:—A plan that is very commonly adopted on the Oontinent 
as well as in America, and with considerable success in places which 
are not exposed to exceptionally severe thunderstorms, is to stretch 
an iron wire along the whole length of the overhead line, at a height 
of from 12 to 18 inches above the conductors and to earth this at 
frequent intervals along the line. 

example, in the three-phase 10,000-volt power transmission 
frcm Eichdorf to Grünberg, in Silesia, a distance of 15 miles, the 
three wires carrying tbe three-phase current are fixed to insulators 
attached fo the sides of the pole, whilst a barbed wire istun the whole 
length of the line along the top of the poles, and earthed at every sixth 
pole. The poles being 150 feet apart, this means that overhead the 
wire is earthed about six times per mile. 

In the Niagara-Buffalo a pel рм 10,000-volt transmission, 26 
miles in length, which is now power to the tramway com- 
pany at Buffalo, galvanised and barbed wire is strung at aheight 
of about 18 inches above the conductors and is grounded at every 
fifth pole; which, as the poles are placed about 70 feet apart, gives 
an earth per 350 feet of or some 15 times per miles. 


Ілантиіна ABBESTEBS. 
The term lightning discharger 


electric differences of tial that may exist between the con- 
ductors and earth, and at the same time to $ the current of the 
nerators follo in the path of the from conductor to 


resistance permanently connecting the 
those which contain a short air-gap, one terminal of which is connected 
to line, the other to earth. 
Of these two groups by far the greater number of arresters belong 


The principal example of the first group—those ha & high 
resistance connecting the line to earth—is the Wurts tank lightning 
arrester. This device, which is largely used for 500-volt continuous 
current electric tram ways, is shown in fig. 2, and consists principally 


-- to the second. 


L, Line; o, Generator; 1, Inlet; T L A, Tank lightning arrester; o, Overflow 
M, Motor. 


Fic. 2.—Wourrs Task LIGHTNING ARRESTER. 


of a galvanised iron tank having an outer covering of wood. This 
tank is connected to earth, and is full of water, into which dip three 
flat carbons. These carbons’ are connected electrically by means cf 
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wires and plugs to three socksts in the choke’ ' coils, shown in fig. 3. 
The choke , of stout copper wire, are wound in the form of short 
spirals of some 10 tarns, and hence they have a very small resistance 
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Еча. 3$.—Онокв COILS FOR TANE ARRESTER, 1,500 AMPERES. 
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for continuous currents, which are used for operating the electric 

cars, whilst at the same time they offer an enormous resistance to 

aay vay sudden or rapidly varying current, such as a discharge of 
g tning. 


The leaksge current flowing from the dynamo to earth through this 
arrester would, if the water were left undisturbed, amount to 30 
amperes or more at 500 volts. To diminish this loss, water 
is through the tank from the ordinary water supply, thereby 
reducing the leakage current to about 12 amperes. constant 


Fig. 4.-Wonrs Non-anoma RAILWAY LIGHTNING ARRESTER. 


expenditure of 10 E.., or thereabouts, is thus involved in the 
arrester. However, this loss need only occur during thunderstorms, 
for at other times the arrester may be cut out of circuit by drawing 


the plags. 

Whee it is considered that the generators are almost completely 
protected from lightning, this loss of power appears of little con- 
sequence, 


— 


Fig. 5.—-Іхтивіов View or Wouats LIGHTNING ABRISTER. 


As before mentioned (in many cases) up to 1892 or 1893 it was the 
common practice in parts of the United States to shut down the 
plant during thunderstorms, and remove the trolleys from the line 
and wait till the storm was practically over. The direct loss осса- 
sioned by this practice has been known to exceed in one case at least 
£1,200 per year. 


The only other arrester of importance which may perhaps be 

laced in this is that known as the Warts non-arcing way 

f A of a high resistance 
on 
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Fic. 6.—GAnRTOR Ілантино ARRESTAR; Ютлавам or ÜONNECTIONS. 


A large amount of labour and ingenuity has been expended in de- 
TCC y extinguish the arc started 
кош air gap by the spark due to the passage of a lightning 

70 


harge. 
The following table gives a fairly complete list of the various 
methods which are in actual use at the present time for extinguishing 
the arc so produced :— 
Arc extinguished by (1) a switch controlled by an electro-magnet. 
+ m (2) sudden expansion of air actuating a 
switch. 
" ” 8) sub-division. 
» » 
» "n 


4) cooling by contact with a mass of metal. 
б) tendency of heated air to rise, combined 
with action of current in conductor 
: pulsion by an electro- 
„ T repuision by an magnet, 
" т 0 use of non-arcing metals. 

These will now be taken in the above order, with examples of the 
Ei rue: of these principles in existing arresters. 

Aro extinguished by a switch controlled by an electro-magnet. 

This division includes a number of arresters which have been used 
with g success for power circuits. Of these only two will be 
descri vis., the Garton and the Thury. 

The Garton lightning arrester, of American origin, is used on the 
Continent as well as in America for the protection of power circuits. 
The accompanying diagram, fig. 6, and description will render its 
mode of action clear. It consists of two carbon plates, separated by 
a small air gap, the lower plate being connected to earth. On the 
upper plate rests an iron core whose upper end is placed just within 
a solenoid. The core is connected electrically by means of a 
flexible wire at the top in series with this solenoid, which, in its 
turn, is connected to the overhead line. The solenoid is . 
an air gap between two carbon points, the gap being extremely small, 
indeed, the carbons may actually lightly touch each other. The 
method of operation is as follows:—The discharge current of very 
high tension will chiefly go to earth from the line by the carbon 
points, iron core, and carbon plates, bat the line current following 
will go through the aolenoid, instead of the carbon pointe, gs: be 
the resistance of the coil being much lower than that of the car 
points. The solenoid then attracts its core, and interrupts the circuit 
betwoen the upper carbon plato and the iron core. The arrester then 
re-sete itself. These arresters сап be used either for continuous or 
alternating current circuits. | 


(To be continued.) 
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THE BERTHIER METHOD OF COAL 
CALORIMETRY. 


Im a paper я ur, presented to the American Society of Mechanical 
. O. V. Kerr gives some figures relative to the Berthier 

me of calorimetry. This method has certain аташы in 
rd Rire work in that it dispenses with corrections and with 
te measurements of temperature. It consists 1 beating 

in a clay crucible the fuel to be determined and lead oxide (Pb O) at 
alow red heat. The fuel is finely powdered and mixed with an 
excess of the oxide. The lead reduced from the oxide collects in tbe 
bottom of the crucible and the button found after cooling off is 
weighed. The weight of pure lead thus obtained is obviously a 
measure of the oxygen absorbed by the fuel tested, the ht of 
which Moran аа before the test enables the calorific 
лито known. It is, of course, im t that the 

with 


red lead. 
dull lemon or buff coloured. The is 
Welter’s law that the quantities of heat emitted by combustible sub- 
stances are exactly pro опей to the amounts of oxygen required 
шл ы pecially i grise of = N 
pera E y in gases w may 
have the game constituents but differently built up and varying in 
their endothermic or exothermic properties. Similarly, also, hydrogen 
differs very widely from carbon, and the Berthier method is not 
applicable to bituminous coals. 

Tho author goss cn to stow that the Berthier method may still be 
fairly well applied to coals whose composition is already known 
approximately. For each unit weight of lead produced there are 
evolved 423:& heat units when carbon is the fuel. Then the calorific 


capacity of a fuel will be represented by 423°4 x = when т, is the 
weight of lead and р the weight of fael. The following is the 
method of finding the constant where 14,600 = the calorific capacity 
of carbon :— 

2 PbO + О = CO, + 2 Pb. 


2 Pb . 
As Pb has the equivalent 206'0, we get gU = uM = 34:48. 
Therefore the heat per unit weight of lead produced will be 14,600 
+ 94:48 = 423 4. 
With hydrogen we bave Pb О + Н, = H,O + Pb. There fore 


. Po 206 9 
н, " 4o = 1086 
102:42 
and S448 ^ 297, whence 14,600 x 297 = 43,362 heat units 
for the capacity of h , whereas, as a fact, it is 62,000. 


is necessary. 0 
to 494 for fuels containing 2 per 


р = 450 L. 


Р 
An advan of 
ap a is 
the lead button produced, and, of 


REPAIRING A FLY-WHEEL. 


Они of the papers read before a recent meeting of the American 

of Mechanical Engineers has a double interest. It 
how a fly-wheel 90 inches wide on its belt face and built up of 10 
segments was strengthened by the addition of intermediate 
rods secured to plates attached to each side of the boss and to trans- 
verse plates attached across the middle of each rim segment by six 
reamed bolts through one of the transverse to 

once 
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centrifagal tension in the to load 
therim. То this end he would use six arms, and 
of the rim is a series of arches from arm to 
the rim is deep over the arms where large bolting area is 
is shallow. between the arms. 

method of construction comes ia 
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and as perfectly hom us as possible to resist ring stresses. Thus 
{па Pis wonni wheel, the 


FRICTION OF STEAM PACKINGS. 


— 


rod, the gland being of ordinary good from a well- 
known engine. The rod was given a movement b 
suitable mechanism, and the cy contained steam so as to bring 
the 6 into the regions of A transmi 


dynamometer enabled the 


attempt was made to obtain endurance results, but each packing 
run both dry and lubricated. The apparatus was first tested unpacked. 
Then it was and steam turned on and the nuts were 
up by hand jast enough to | eg 

The general conclusions drawn from tests are that 
rubber and graphite 
lubricating, consume less pu than the harder varieties: that the 
use of oil will reduce the 


loss varies almost directly with the steam 
packings bat is nearly constant with soft 
horse-power under the conditions varied from 036 to 400 at 
50 lbs. pressure with a safe average of 3 
At а piston speed of 600 feet per minute the same f would 
give а loss of 154 to 171 with an average of 80 H.P. at а mean 
pressure of 50 lbs. 
The author proposes to continue the tests with water gs and 
some of the standard forms of metallic packings, and he invites 
criticisms and suggestions from makers and users. 


THE ELECTRO-CHEMICAL AND ELECTRO- 
METALLURGICAL INDUSTRIES IN 1899. 


By JOHN B. О. KERSHAW, F. O. 


THE year 1899 has been marked by steady advancement in 
teveral of the industries with which this annual review of 
p саз, and in one industry the growth has again 

n phenomenal. 

The aluminium industry, the industries based upon the 
electrolytic decomposition of salt, and the copper refining 
industry, all exhibit signs of healthy expansion ; while in the 
calcium carbide industry the rate of growth has been extra- 
ordinary, and, in the writer’s opinion, been too rapid to 
8 process 

o new electro- ical or electro-metallargica 

of any industrial importance has been introduced to the 

blic during 1899; but two processes, which were still 
in their experimental stage at the date of the last annual 
review have since emerged, and works for their operation 
on a large scale are now in course of erection. One eleotro- 
chemical works has closed during 1899, and one other has, 
for ri vim time, met with difficulties which have neces- 
gita e temporary cessation of manufacturing operations. 
As a set off to these failures, a large number 5 
for the operation of processes already at work on an indus- 
trial scale have been planned, and some of these have already 
commenced production. 

The only litigation during 1899 has been that carried on 
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between the Castner-Kellner Company and the Commercial 
Development сык with referenoe to the validity of 
the patents for the Rhodin cell. The judgment of 1898 
has been reversed, on appeal, in favour of the latter com- 
ny, but it is expected that the case will now be carried 
ore the House of Lords. 
The detaila for the separate industries are given below :— 


ALKALIES AND BLEAORH. 


No new electrolytic alkali processes have come under the 
writer’s notice in 1899, beyond those which form the sub- 
ject of patent applications only. As Me is limited and 

ventors are prolific, no attempt is made to deal with these 
in this review. The Greenwood to which reference 
was made a year ago, has not fulfilled expectatione, and the 
trials at Winsford have been stopped. 

The Rhodin process has made its reappearance in 
America, and the American Alkali Company, with a capital 
of £120,000. ha3 been formed to work this process at Sault 
Ste. Marie. Electrical energy at this spot is estimated to cost 
only 428. per E.H.P.-year. The Commercial Development 
Corporation receives £108,000 for the American patent 
rights of the Rhodin process and cell. For a patent which 
has not received, as far as the writer is aware, industrial 
trial, and may still have to face extended litigation, this 
price is undoubtedly satisfactory from the vendor's point of 
view. Whether the purchasers have reason to be equally 
satisfied with the bargain, is а question to which a decisive 
answer may be given two years hence. 

The Hargreaves-Bird process has during 1899 entered 
upon the third and final stage of its development, a com- 
pany, with a capital of £500,000, having been floated for 
шс of the English patents, and erection of a works at 

iddlewich, in Cheshire. The new company—the Electro- 
lytic Alkali Company—is to pay £100,000 to the Parent 

ompany for the patent rights in the United Kingdom. 
The projected works at Middlewich will require about 
3,500 H.P. (steam or gas-power will be used) and are esti- 
mated to cost £140,000. is process is now being operated 
irdustrially in France ; the St. Gobain Chemical Company, 
after lengthy trials, having bought the French patent rights. 

The Oastner-Kellner process is developing rapidly, and 
there are now three works which use this process in opera- 
tion—at Weston Point, Niagara, and Osternienberg—while 
two are building, the one at Jenappe, in Belgium, and the 
other near Moscow. The works at Weston Point have been 
completed during 1899, and 4,000 H.P. is now available for 
the production of alkalies and chlorine at this place. The 
total expenditure upon plant and machinery has been 
£292,000, and the capital of the company is being increased 


to £450,000. The operation of this works for the year 


1898-99 was financially successful, and an 8 cent. divi- 
dend has been declared. The Mathieson works at Niagara 
are also а success, and extensions are now in progress. 

The Richardson & Holland process at St. Helens, as noted 
above, has met with further difficulties during 1899, and the 
works have been stopped for alterations and repairs during 
portion of the year.“ 

The processes worked by the “Elektron” Oompany at 
Griesheim, and by the Bitterfeld Oompany at Bitterfeld 
(both diaphragm processes), are extending even more rapidly 
than the Castner-Kellner process, as the following list of 
places, where works, using one or other of these proce 
are in operation, will show:—Griesheim, Bitterfeld (2), 
Rheinfelden, Ludwigshafen, Westeregeln, Montiers, La 
Motte, Zombkowice, Slaviansk, and Flix, in Spain. 

This has been independent of the amalgamation to 
which reference was made in the last report, of the two Parent 
Oompanies. Daring 1899 farther changes in the financial 
organisation have been made, and the Allgemeine Elektri- 
citàts Gesellschaft, of Berlin, is putting an additional 
£180,000 into the Parent Companies. 

The Haulin process, at Clavause, in France, is reported to 
be working satisfactorily, but manufacture by this process 
has not yet been commenoed in other countries. | 

The Kellner process at Hallein, in Austrie, is atill operated 
on а comparatively limited scale; arrangements have, how- 


* Bince writing the sbove the writer bas learned that great im- 
provements have been effected in this process during 1899; and the 
electrolytic plant at Bt. Helens is again in operation, 


ever, been made during the past year for the provision of 
the capital required to complete the works as originali 
designed. The Le Sueur B com which has been 

since 1893 at Ramford Falls, U. S.A., has succumbed during 
1899 to the fall in prices of heavy chemicals in New York, 
and the plant at this works has been stopped. 

In addition to the айран named above, others of which 
no details are available are already being utilised, or are 
about to be utilised, at the following places :—St. Michel, 
Chevres, Monthey, Thusis Cumberland Mills Michigan, 
and at two unnamed places in Italy and North America. 

The electrolytic alkali and bleach works in operation in 
Europe and America will, therefore, shortly number 29. 
When one recalls the fact that 10 years ago there was not 
а single electrolytic alkali works in existence, the progress 
is seen to have been remarkable. 


ALUMINIUM. 


Although the number of works producing aluminium is 
now only six, the output of the metal is increasing ; this in- 
crease being due to the concentration of the manufacture at 
the larger worka. 


The projected aluminium works at Sarpsfos, in Norway, 


is still unbuilt, the capitalists responsible for the devel 
decided | ide la 


ments at this place, having that calciam carbide is 
the more profitable product. 

Owing to the refusal of the Earopean Aluminiam Com- 
panies to supply figures of their output for publication, the 
writer is unable to give any detailed production figures ; but 
the £ofals for the three years 1896-97-98, are believed to 
have been as follows :—1896, 1,789 tons ; 1897, 3,894 tons ; 
в 8,958 V i А age 

The price of aluminium has remai y stati 
during 1899, and it is hardly probable that did 
reduction in price can ooour with the present methods of 
extraction. The price at which aluminium is being sold for 
conducting purposes, 141d.— 15d. per Ib., will leave little or 
no profit to the producers. 

here have been considerable additions to the capital 
accounts of the leading aluminium compenies during the 
past A linm Pittebarg Company, the Foyers Company, 
the Neuhausen Company, and the Le Praz Company having 
all raised fresh capital for extensions during 1899. 

Ав three of these companies have taken up the manu- 
facture of calcium carbide, it is impossible to say what 
effect these increases will have on the aluminium industry. 

No new process for the production of the metal has received 
industrial trial during the past year. The Peniakoff process, 
to which reference was made in the last review, has apparently 
failed to answer the expectations of those interested in it, for 
direct inquiry has failed to elicit any information ooncerning 
its progress. The only two processes for aluminium 
production in actual operation are, therefore, still the Hall 
and Herault processes. 

The chief feature of 1899 with regard to the utilisation of 
aluminium bas been the extension of its use for oonducting 
p Owing to the high price of copper during the 
pest year, electrical engineers have been disposed to try the 
new metal, and in America especially a large number of 
aluminium transmission lines have been installed. 

The behaviour of these eight alaminium power transmission 
lines, carrying, in the aggregate, 9,000—12,000 H P. at 
sures ranging from 10,000—29,000 volts, will be studied with 
interest by all electricians. The use of alaminium for tele- 

hone and electric light work is also being experimented with 
in this country, but the proverbial caution of our race 
hinders rapid progress in this direction. 

With regard to other uses of aluminium, the moat striking 
progress during the past year has been in connection with 
the application of aluminium to printing work. 

As a substitute for stone it is rapidly gaining favour, and 
in both Germany and America aluminography is becoming 
a special branch of the printing industry. 

here is little progress to report in other direotions during 
1899. The contributions of Ditte to the French Academie 
des Sciences have somewhat shaken the confidence in the 
durability of aluminium when exposed to atmospheric or 
other influences; and despite Moissan's defenoe of the new 
metal, it is felt that further practical trials are necessary. 
Abstracts of these papers by Ditte and Moissan арене їп 
issue of the ELECTRICAL REVIEW for August 11th, 1899. 
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The use of powdered aluminium for production of ferro- 
chromium alloys has attained the dignity of an industrial 
process during the past year, and a works for manufacture 
of these alloys is now in operation at Essen. 

With regard to itg use for shipbuilding, aluminium has 
not made any marked advance during 1899; but both the 
Columbia and the Shamrock were stated to have considerable 
quantities of aluminium alloys in various parta of their hull 
structures. | 

The following is the lista of places where aluminium works 
are now in operation :—Niagara (2); Foyers, Neuhausen; 
Lei Prez, Rheinfelden. 26,000 H. P. is available at these віх 
worke, but it is questionable whether more than one-half of 
this is employed at present in the production of alaminiam. 


CALCIUM CARBIDE. 


The year 1899 has been characterised by а continuanoe of 
* boom " in the promotion of calcium carbide companies 
and factories which commenced in 1896, and has now 
extended over a period of three years. That this period of 
* boom " will be followed by the inevitable reaction is only 
too certain, and the writer would not be surprised if the year 
1900 witnessed a collapse of the inflated prospects and 
values in the new industry. Nearly every water-power of 
any considerable size in Earope has now been turned to 
account for carbide production, and the competition b»tween 
the larger factories must sooner or later cause a decisive fall 
in prices, and a very considerable reduction in the margin 
out of which dividends are to be paid. 

However, for the present, “calciam carbide" manufac- 
ture is considered by capitalists and company promoters to 
be the most profitable of the electro-chemical or electro- 
metallurgical industries, and the promotion of new com- 
penus and the erection of new factories goes merrily 


In the report ороп the calcium carbide industry which 
appears ie рарх 12 months ago, a list of 51 
was given where this product was already manufactured or 
where factories were in course of erection. 

This list has now grown to 93. Limits of space forbid the 
detailed enumeration of these 93 places, but the totals for 
the different countries are as follows :— 

Calcium Carbide Works in Operation.—France, 21; 
Switzerland, 11; Austria and Hungary, 8; Germany, 8; 
Italy, 7; United States, 6; United Kingdom, 4; Norway 
and Sweden, 4; Spain, 2; Russia, 2; Canade, 2; Belgium, 


1. ‚ 76. 

Calcium Carbide Works in Course of Erection.—F rance, 5; 
Switz2rland, 8; Austria and Hungary, 3; Norway and 
Sweden, 8; Italy, 1; Rassia, 1; Canada, 1. Total, 17. 

The extraordinarily rapid development of the carbide 
industry in Europe has been partly due to the action of the 
large German electrical engineering firms. These have 
actively promoted the formation of carbide companies, and 
the erection of works for carbide production, in order to 
benefit by the orders for generating plant and machinery, 
and in many cases they have retained a large financial 
interest in the completed works. It is, however, question- 
able whether these investments will continue remunerative, 
and some unloading of carbide shares upon the public is 
certain to ooour when the price of carbide falls. 

No safe estimate of the power available for carbide manu- 
factura in these 98 works can be made, for a large number 
of them manufacture other products, and the proportion of 
the total power devoted to carbide is a matter of pure 
conjecture. Farther, in the majority of cases the water- 
power is greatly reduced during the dry season, and in some 
cases the manufacture is wholly stopped for the summer 
months of each year. Estimates of the carbide production of 
the world at the present time must, therefore, be received 
cum grano salis, That the aggregate production of carbide 
is large, is unquestionable ; that it is as large as some interested 
parties assert is doubtfal. 

The price of carbide has not undergone material change 
during 1899; the difficulties and oosts of transport to some 
extent neutralise the effects of the increased production. It 
is, however, now practically proved that under favourable 
conditions as to the supply of lime and coke, and with cheap 
powes, carbide can be uoed for about £8 per ton. At 

eran, in the Austrian Tyrol, the costa works out to £7 бв. 
per ton, inclusive of interest and depreciation charges. It is, 


therefore, evident that when production overtakes the 
demand, and the regulations regarding are im- 
proved, a very big fall in prices will occur. At present in 
this country the quotation is £18 per ton, f.o.r. at Foyers, 
but probably a considerable redaction is made for large 
quantities, 

With regard to the utilisation of carbide, there is nothing 
of a striking nature to report. In this country considerable 
progress is being made with the installation of acetylene gas 
in country houses; and central installations of generating 
plant for the supply of considerable areas, have been carried 
out at Hawes, in Lancashire, at Filey, in Yorkshire, and at 
St. Michaels, in Kent. In Germany the new illuminant 
appears to ba moat largely used for railway station lighting ; 
while in South-E stern Europe acetylene is being adopted 
for lighting small towns. The progress of these oentral 
installations of acetylene generating plant will b» watched 
with interest. That the cost of acetylene illumination at the 
present price of carbide is considerably higher per candle- 

wer than the cost of coal gas or oil illumination is well 

nown, and it would Ъз wise if those responsible for these 
new developments would make this fact clear to their 
customers. Otherwise, the experience with acetylene lighting 
in Oanada (see ELECTRICAL Review, Ostobar 6th, 1899) 
may be repeated in other countries. | 
he need for scientific advice and supervision in connec- 
tion with these larger installations of acetylene generators, 
is evidenced by two oocurrences of the past year. | 

In May, at the Bada-Pesth Acetylene Gas Exhibition, а 
fire was caused by the use of bleaching powder as олаи ying 
substance for the crade gas; aud in August the Wabash Ia. 
(U. S. A.) municipal lighting plant was entirely destroyed by 
explosion. 

Daring 1899 there has been no ligation concerning 
carbide patents; and it would appear that the threatened pro- 


ceedings on the part of the owners of the Wilson patents in 
this country against other firms are to bə stayed. In view 


of the failure to uphold carbide patents in France and 
Germany, this policy of prudence is wise, though it may not 
commend itself to the members of the legal profession and 
to the “carbide experte," who would have been called upon 
to take part in the case. : 

(To be continued.) 


THE LEGAL RELATIONSHIP OF ELECTRIC 
LIGHTING AND POWER COMPANIES TO 
THE ROAD AUTHORITIES. | 


IN ord r to discover the rules and regulations under which 
the company may acquire the right to place wires beneath 
the roadway it is nece:sary to refer to the Electric Lighting 
Act cf 1882. Ia the first place, by Section 10 of that Act 
the undertakers may, kubject as therein mentioned, and for 
the purpose of supplying electricity, acquire such lands by 
agreement, construct such works, acquire such licenses for 
the use of any patented or protected processes, inventionr, 
machinery, apparatus, methods, materials, or other things, 
enter into such contracts, and generally do all such acts and 
things as may be necessary and incidental to such supply. 
The section confers upon the company the right to obtain 
lands, &c., by agreement, but compulsory powers are often 
required in order to obtain sites for stations, and the neces- 
sary leave to lay wires under the streets. This object is 
effected by Section 12, whereby the provisions of the Gas- 
works Clauses Act, 1847, with respect to breaking up streets 
for the purpose of laying pipes, &o., are incorporated with 
the Electric Lighting Act. It is et therefore, to 
refer to those provisions, and to the cases w ich have arisen 
from time to time with ‘regard to them for the purpose of 
showing the true relationship between electric lighting com- 
ies and the local authorities. 

The following are the incorporated sections of the Gas- 
works Clauses Act, 1847:— 

6. The undertakers, under sach saperintendence as is hereinafter 
specified, may open and break up 
streets and bridges within the limits of 5 Aot, and may open 
and break up any sewers, drains, or wit 
streets and bridges, and lay down and place within the эзше limite 
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pipes, conduits, service pipes, and other works, and from time to 
time repair, alter, от remove the same, and also make any sewers 
that may be necessary for g e and waste liquids 
which may arise in the making of the gas, and for the purposes 
aforesaid may remove and use all earth and materials in and under 
such streets and brid and they may, in such streets, erect any 
pillars, lamps, and т works, and do all other acts which the 
undertakers shall from time to time deem necessary for supplying 

to the inhabitants of the district included within the sai te, 


as may be in the execution of the powers 
hereby or by the Act granted, and making корши tor 


any damage which may be done in the execution of such powers. 


dy ti Brod is defined in Section 82 of the Elec- 
tric Lighting Act of 1882 to mean “any square, court, or 
alley, highway, lane, road, thoroughfare, or publio passage or 
place within the limits of the special Act.” The expres- 
sions “street” and “public” road include any highway. 
[See ер pg Act, 1868, Section 2 of which is incorporated 
with the Act of 1882.] 


DEFINITION OF HIGHWAY. 


In the case of an ordinary highway the right of passage 
extends to the whole between the fences on either side, 


proper: 
of the Mayor, &c., of the Borough of Hyde v. the 
Oldham, ton i imi 
and others, is importan 
action was brought for an injunction restraining the 
defendants from breaking open the footways along 
certain g down 


authorised by the Board of Trade under S:ction 24 of the 
Act of 1896. This involved the laying down of cables or 
feeders under the footways of the streets traversed. On 
Jaly 5th, 1898, the defendants gave notice to the plaintiffs 
of their intention to open the ground of the streets under the 
plaintiff.’ control. Prior to this they had undertaken to pay 
£500 towards the cost of widening certain of the streets, but 
the plaintiffs refused to allow them to lay the wires under the 
footway unless they contributed a further sum of £500 
towards the expenses of widening the street. This the 
defendants declined to do, and proceeded to lay the wires 
under the footway, in accordance with plans submitted by 
them to, and approved by, the Board of Trade. 

It was oontended on behalf of the plaintiffs that the 
defendants had no power to break up or open the footways 
without the plaintiffs’ consent, inasmuch as the power 

iven by Section 26 of the Tramways Act, 1870, to 

reak up roads was limited by virtue of the defini- 
tion in Section 8 to “the carriageway.” The defen- 
danta argued that the definition of the word “ road” in 
Section 3 did not exclade the footways where the highway 
consisted of a carriageway and footways. It was also urged 
that inasmuch as the work was completed, there was no case 
for injunction [(1899) 1 Ch, 474, Battersea Vestry v. 
County of London, &c., Company]. 

In the course of his judgment, Mr. Justice Grantham 
said :—“ I am of opinion that the defendants have power to 
break up the carriageway only. When the Act of 1870 was 
passed, no one ever dreamt of such a thing as an electric 
railway. . . . . Eminent pereons have been called to 
show that it is better to lay electric cables used for the pur- 
prc the tramways under the footways, and the Board of 

e, withont thinking whether they have power to do so 
or not, have sanctioned that course, but that did not give the 
defendants power to open and break up the footways. The 
sooner an Act is to give promoters of tramways sach 
a power the better. . Неге the defendants claim 
the right to do what they have done, and to do it again, 
whenever they choose. The plaintiffs are therefore justified 


in asking for an injunction. I am of opinion that the 
aintiffs have suffered damages to the extent of £100, and 
rhat grant the injunction prayed for with £100 


It is important to observe that powers to bresk up any 
street or bridge, &o., cannot be exercised without previous 
notice to the persons who have control of the same. Thus, 
by Seotion 8 of the Gasworke Clauses Act, 1847 (which is 
incorporated with the Electric Lighting Act, 1882, 1t is pro- 
vided as follows :— 


management the same may bs, or to their clerk, 
surveyor, or other officer, notice in writing of their intention to open 


such work, 
C soon as is possible after the 


The above section applies to undertakings in all parts of 
the country. With regard to und ings outside the 
County of London, the Electric Lighting Clauses) Act, 
1899, now provides, by Section 14 of the Schedule, for notice 
to be given relating to any works which may involve inter- 
ference мет any street or public brid by 
Again, if a company or person obtains power vi- 
sional orders to break up streets, the local authority dtt the 
district may claim to exercise the power under certain con- 
ditions. These шау now be found in Olanse 16 of the 
Schedule to the Electric Lighting Clauses Act, 1899. 


LIABILITIES OF UNDERTARKERE. 


The im ce of obtaining express powers to break up 
or ctherwise interfere with the highway lies in the fact that 
three remedies are open to the highway authority for any 
undue interference with the roadway. In the first place, to 
open and break up the soil and pavements of streeta and 
bridges without express power constitutes a public nuisance, 
for which an indictment will lie [ R. v. Langton Gas Com- 
pany, 2 E. & E. 651; 6 Jar. (N.S.), 601, sub. nom. R. v. 
Knight]. The mere consent of the road authority does not 
legalise what would otherwise be a public nuisance. In the 
вчу place, “ pe pap mey be prp to restrain the 

ing up of streets for the purpose of laying pipes; and 
this, although the works may have been completed before the 
commencement of ings (Goodson v. Richardson, 
9 Oh. App. 221), but the Courts have generally ref used to 
interfere where the damage is trivial. [ Att. Gen. v. Sheffield 
Gas Consumer's Company, 8 De G., M. & G. 804; 22 
L. J. Ch. 811; 17 Jur. 677.] Proceedings of this kind 
may also be taken by private individuals, [8 rt Dist. 
208] Company v. Corporation of Manchester, 9 Jur. (N.S), 
2606. 

Thirdly, penalties may be recovered under the Highway 
Aot, 1835, 5 and 6 Will., 4 C. 50, Section 72 for breaking up 
streets without Parliamentary authority [Hawkins v. Robin- 
son, 87 J.P. 662]. Penalties may also be recovered under 
the Public Health Act, 1875, Section 149. 

With regard to 5 for an injunction, it should be 
observed, in the first place, that the rights and privileges 
which are soaght by an elecirio lighting company generally 
involve an interference with the solum of the street or high- 
way. The solum, usque admedium filum viae, being usually 
vested in the adjoining landowners, it is often important 
to consider how far those adjoining owners can restrain 
interference with their property. Ав a first step, the land- 
owner must establish his legal right to the soil, во that where 
an information and bill were filed complaining of the laying 
down of wires in tubes as an invasion of the rights of the 
landowner, an in junction was refused apo the ground that 
the legal title had not been establi [Att. Gen. v. the 
United Kingdom Electric Telegraph Co., 80 Beav. 287]. 
It is not necessary, however, for him to show that the soil is 
of any value to him, or that his reason for seeking an 
injunction is in any way connected with his enjoyment of his 
land [Goodson v. Richardson, 9 Oh. App., 221]. 

W nere interference with the soil is caused, or sanctioned 
by the roadway authority, different considerations arise, for 
the roadway authority or local board may have express or 
implied statutory authority to lay down wires, &c., for the 
purpose of lighting, &c. Thus, in the case of Fareham 
оса] Board and Fareham Electric Lighting Company v. 
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Smith [7 T. L. R., 448], the local board contracted with the 


company to light atown. No license or provisional order from 
the of Trade or y sers Act had been obtained. The 
defendant was owner in fee of certain lands adjoining a public 


highway, and he alleged (1) that the poles and wires inter- 
fered with certain building operations on his land; (2) that 
he was entitled to remove the poles as owner of the subsoil 
of half thehighway. On application being made, the late 
Mr. Justice Obitty ted an injunction to restrain him 
from so interfering, for the following reasons: —In the first 
place he said that as the highway in question was a street 
within the meaning of Section 149 of the Public Health 
Act, 1875, it was vested in the local board, who were entitled 
to more than the surface, and had further an area of user 
necessary for lighting their district. He also said :— The 
local board has a proprietary right in the zone above the 
surface, or, at any rate, has a possession of so much above 
and so much below as falls within the objects of the Act. 
The electric lighting company has merely acted in pursuance 
of its contract, and is therefore not liable." 

Secondly, he said that under the paragraph 1 of S:otion 
161 of the Publio Health Act, the L Board were 
authorised to contract with any person for the supply of gas 


pany. 
The above decision, which would appear to imply that 
the local or roadway authority has a certain interest in the 


the control, ion, and maintenance of the street as a 
highway for ү use. If this is all the plaintiffs have 
vested in 3 cannot maintain this action as 


the 

owners of the subsoil. I come to the conclusion that 
they have not made out any right of theirs which 
can be interfered with by the continnanoe of the pipes and 
wires where they are.” The above decisions might appear at 
first sight to be conflicting, but a little consideration will 
show that the former case merely decides that the road 
authority has power to break up or authorise the breaking 
up of roads, while the latter case proves that their propert 

in the solum is not such as would enable them to prevent 

from doing во. 

Some doubt has arisen with regard tothe question whether 
power to lay wires underground involves the right to break 
up the surface of the streets, and excavate the surface. 

The case of the City of Montreal v. Standard Light and 
Power Company (1897, А.О. 527) although decided under а 
Colonial Act of Parliament, is instructive. The 
respondents were incorporated in 1892 under the name of 
the St. Henri Light and Power Company by the Act 55 and 
56 Viot., o. 77. 16 was only necessary to deal with four 


sections of that Act. Section 5 empowers the company 
(inter alia) to lay its wires . . . underground as the same 
may be necessary, and in so many streets, &c., as may be 
necessary . . . . the whole without doing any unnecessary 
damage and providing all proper facilities for free 


through the said streets, &o., while the works are in pro- 


gress. Section 18 is in the following terms: Before com- 
mencing the laying of wires or pipes or the ereotion of 
waterways, the company shall make a report to the Commis- 
sioners of Agriculture and Public Works of the province of 
such works and shall send a copy thereof to the council of 
the municipality in which such works are so projected.” 

By Section 6 of a subsequent Act, passed in 1898, it was 
provided that “tbe municipal council in all cities, towne, 
or incorporated villages, if they deem necessary, shall have 
the right to oversee and ribe the manner in which 
‚ . » . Streets, roads, and highways shall be opened . . . . 
for the placing of wires underground." The company sent 
а notification to the municipal council referring to.the right 
of supervision reserved tq the municipality, and intimating 
that they intended to exercise the powers conferred se 
them for laying underground wires. They also made a 
report to the Commissioners of Agriculture and of Publio 
Works, and sent а оору of the plan and report to the muni- 
oipal council, requiring them, within 10 daya, to presoribe 
the manner in which the streets mentioned in the. report 
were to be opened, and stating that, in case of default, they 
would proceed with the works, taking all due ргесап- 
tions, &c. 

No answer having been received from the municipal 
authorities, the respondent’s workmen proceeded to break E. 
the roads, whereupon the municipal authorities preven 
them by force from continuing their operations. The re- 
spondents sued for and obtained an injunction against the 
city from interfering with their contractors and workmen, 
and the city appealed to the Privy Council. It was held that 
the power to т streeta, that is, to break up their surface 
and excavate them, was plainly involved in Section 5, and 
that an injunction obtained by the respondents to restrain 
the a а from interfering ‘therewith was properly 


gran 

Under the London County Council (Sabways Act, 1893, 
56 and 57 Vict. о. сой.) companies having power of opening 
and breaking up streets are, under the conditions referred to 
in Seotions 8, 4 and 6, prohibited from doing so in a 


street where there is a subway ; but by Ssotion 24 it is 


provided that the Act “shall not apply to any pipe or wire 
authorised to be laid or placed by any e order or 
license under the Eleotric Lighting Acts, 1882 and 1888, or, 
under any special Act incorporating the said Acta, ог (in 
respect of such wires) to any company authorised to lay or 

lace the same.” See also Metropolitan Sabways Act, 1868 

31 and 82 Vict. c.lxxr.) In spite of the foregoing en- 
actment a clause is usually inserted in Oounty of London 
provisional orders enabling а county council or local 
anthority to require electric lines to be Jaid in such subways 
rather than break up streets. [The form of а clause of this 
kind may be seen in Mr. Shiress Will’s book on “The Law 
of Electric Lighting,” 1898, р. 152. : 


THE USE OF RUBBER INSULATED WIRE 
IN STEEL CONDUITS. 


Ву V. ZINGLER, A.M.LE.E. 


which it is hoped will not only everybody 
bnt will also be accepted by everybody, ТЫ loyally айагы 
to. It is, perhaps, too much to t that such an under- 


к ooul 
that the result will be known, let us вау, during the present 
session. 

In the meantime, house wiring is still going on under 
the old multiplicity of rules, conforming in part to all and 
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in whole to none; at the same time we hear of the gradual 
and s ic extension of the high voltage system by the 
electric supply authorities, which makes it all the more 
асат ќо guard against breakdown of insulation in the 
future by added utions in the t. In order to 
meet the possibility of accident and leakage by the 
increased pressure, an elaborate series of so-called high 
tension fittings have been designed and put on the market 
by makers of this class of article, many showing con- 
peni ingenuity, and no doubt most being quite suitable 
or 

It seems, however, to the writer, that whilst so much 
attention has been given to accesories, an important point 
has been lost sight of, incidental to the largely increasing 
use of steel conduits for drawing the wires into, namely, the 
now i ishableness of vulcanised rubber. It is 
. customary to attribute all the | 
fittings and lamps, and if a teat is made on the wires only with 
freed ends, many hundreds of megohma will be reduced to units 
directly the fittings are connected. When wood casing only 
is used, the deterioration of the rubber after years does not 
become apparent if the casing remains dry, for the good 
reason that the wood is itself a fair insulator, and being dry, 
it prevents anything in the way of rot due to moisture 
hastening the destruction of the insulating qualities of the 
rubber, which may, at moat, only crack. 

In view of the now almost universal use of metallic con- 
duits, it may be not inopportune at the present moment to 
inquire how far their use isa blessing in so far as the materials 
_ used for insulating the wires are concerned. The point is 

impertant, as those rules which have been framed up to the 
p make little or no mention of metallic (or oonduot- 

g) conduite, and the precautions which should be adopted 
when waing them. The fact that vulcanised rubber per se 
is perishable, and does not retain its chemical properties for 
many years, has long been known to rubber experts, but it is 
only lately that the matter has been brought home to electric 
supply authorities under tho special conditions to which they 
have applied the rubber, by the wholesale breakdown of their 
cables all over the country, with the result tbat makers of 
rabber-covered cables have been obliged to manufacture lead- 
covered cables insulated with impregnated paper and other 
hygroscopic materials, 

In continuation, therefore, of the above remarks with 
regard to rubber-covered cables in wood casing, as long as 
wood casing only is used, we вее that no inconvenience is 
caused by the perishing of the rubber. When, however, the 
wires are drawn into metallic tubes—which not only conduct 
electricity but also heat—it is subjected to alternations of 
moisture and dryness, of heat and cold, which tend to still 
further shorten its life as an insulator; besides these troubles, 
if the conduit is such that moisture can get in besides that 
due to condensation, and chemical actions can take place, the 
rubber has still lees chance. The conduit which is now 
largely used is nothing more than what is known as bedstead 
tubing, that is, steel tube with a mechanically close joint 
(not closed), ja or enamelled by a firing process. A 
great deal of it is also obtained straight from the makers, and 
used in an untreated condition, as it can then be got for 
about half the price of the shiny article, and is put into 

ime in that state. It will thus be seen that 
the ape с is not only not watertight, and is able to receive 
water and air from withont, but it is also very often a prey 
to chemical action of a bad kind, which must have an effect 
on the rubber. It must also be borne in mind that the 
enamel is no insulator, but merely a temporary and not always 
homogeneous tion against rust. 

It is not object of these notes to decry this steel 
conduit; it admirably serves ita , that is, to act as 
a protection for the wires inside it, and the makers deserve 
all thanks for their enterprise in introducing a well stan- 
dardised and cheap үе for house wiring, which will, it is 
to be hoped, gradually abolish wood casing. It is not the 
conduit which now requires attention, but the covering of 
the wires drawn into it oonstitutes & real danger which was 
only potential in the case of wood casing. 

Another important point also arises in connection with the 
use of rubber-covered wires in metallic conduite, namely, the 

uestion of joints. The original rules drawn up by the 
titution of Electrical Engineers inform us that joints 
should be avoided as far as possible, as they constitute a 


on an installation to the 


matter is capable of development. Porcelain 


weakness; but that if they are necessary they should be 
vulcanised. To consider first the а joints. This 
depends entirely on the nature of the building to be wired, 
the system of wiring that is adopted, and the system of die- 
tribution. Whatever the last may be, the joints may only 
be avoided at each point (1) by looping the wires into the 
fittings, or (2) by running each рош back to the board. 
If point switches are required it mes necessary {о have 
three terminals on each fitting. It will thus be seen that 
MA wire used meaus extra expense, to say nothing of the 
r. 


necessary 

tube for each pair of wires if we wish to keep below the 
plaster only, and this means considerably more in oost of 
material and labour, as well as wire. As an alternative, if 
boxes are used, the size of the. pipes is increased, and it 
becomes necessary to chase the brickwork if appearances have 
to be considered, as is asually the case. All this is intended 
to show that if joints are to be avoided with steel conduit, 
the cost of wiring is largely increased, and it might there- 
fore be deduced that, as our aim is always to cheapen 
the cost of wiring, joints should be used in reason if it is 
possible to get rid of their weakness. 

Now, of the legitimate methods of making joints there 
are three: the pure rubber joint, the vulcanised j 
the mechanical joint. The first is used universally in wood 
casing, where, if it is well made it is quite safe. It is also, 
unfortunately, being used in the tame way with steel con- 


duits in metallio boxes which collect moisture and other 


foreign matter. This practice is dangerous with 100-volt 
supply, but becomes doubly so at 200 volta, and should be 
discontinued. Pure rubber joints have absolutely no chance 
under the oonditions of steel conduit wiring, if soldered 
joints are to be used they should be vulcanised. 

But here the contractor will say that the oost will be 

eatly increased, so that he might as well wire each point 

k to the fuseboard. Jointers who oan vuloanise are not 
easy to get, and then every joint takes from twenty minutes 
to half-an-hour to make properly. In this matter the ооп- 
tractor must use his own judgment, depending on the class 
of building he has to wire, and many other oonditions, 
but there is no doubt that, speaking generally, the fewer 
joints there are the better, and those few should be val- 
canised. ! 

As regards the question of mechanical joints, this has not 
received much attention, and, in the writer’s opinion, 5757 
W 
terminals in the metal boxes have been used, but this con- 
stitutes an even greater source of weakness than a soldered 


joint, as moisture condensing on the porcelain will put the 


metal work to earth at once. By mounting the metal 
terminals on impregnated or paraffined wood bases, and then 
thickly lacquering all the exposed metal work with the 
assistanoe of a blow flame, leakage might be avoided ; but 
this is а matter for experiment. Ог the wires may be 
brought into the joint boxes through glands (not of rubber) 
and the boxes filed with insulating oil. Again, the 


mechanical joints could be coated with some form of insu- 


lating paint, if the same could be guaranteed not to crack or 
corrode. To sum up, therefore, on the question of jointe, if 
soldered joints are necessary they must be vulcanised; 
mechanical joints lend themselves to possibilities, and would 
no doubt be the cheapest form of wiring in the end. In 
order, therefore, to put house wiring on a firm, safe, and per- 
manent basis, the attention of the inventor should be drawn to 
the questions of insulating material and joints. Might not 
those who are responsible for the drawing up of rules consider 
these questions in connection with the use of steel conduit, 
with a view to preventing the inevitable breakdowns which 
must occur in time, especially with 200 volta? Apart from 
the question whether there may or may not be a more 
permanent insulating ial than rubber, even if it be not 
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such а good insulator, it cannot be too strongly urged that 
only the highest grade of rubber cables should be used, the 
wires being insulated with pure and vulcanised rubber, the 
latter to have the sulphur assimilated with it in the most 
careful way. The pure rubber, at any rate, serves to prevent 
the sulphur coming into conflict with the copper, which is 
one of the most frequent causes of the rotting of cables in the 
of moisture. 

It may, perhaps, be argued that there is ко те- 
vent the contractor from putting in inferior wire if he likes, 
but this can easily b» got over by a judicious and impartial 
system of inspection by the supply authorities. 

It amounts, therefare, to this—that the inferiority of 
rubber as a permanent insulator for wires drawn into metal 
tubes should be ised; and that means should be taken 
to ensure the use of—if not another form of insulation—at 
any rate a better class of rubber than that which it has been 
customary to use for wood casing. | 


NEW PATENTS AMD ABSTRACTS ОР 
PUBLISHED SPECIFICATIONS. 


ENW PATENTS. 1899. 


Compiled expressly for this Journal by W. P. Тномрвон & Co., Electrical Patent 
Agents, 899, High Holborn, London, W.C., and at Liverpool, Manchester, 
and Birmingham, to whom all inquiries should be addressed. 


$5,069. ‘Improvements in electric driving mechanism for geared machines 
generally.” F. B. Carter. Dated December 18th. 


25,059. “Improvements in connectors for electrical wires or cables.” T. R. 
SowRRBUTTS. ted December 18th. 


25,054. “ Ап improved method for connecting tubular conduits with rect- 
angular casings for electric conductors." G. H. Coxopox and F. McCALLUM. 
Dated December 18th. 


25,007. “ Electric light magnifying bulbs or burners.” O. D. Deacon. Dated 
December 18th. » 


“ Electrolytic interrupter.” F. рк MARE. 
(Complete.) - 
96,164. "Improvements in electric igniting devices for lighting gas and like 
Е.Всимірт. Dated December 19th. (Complete.) 


96,177. "Improvements in and relating to electrical illuminated advertise. 
ments.“ Count H. R. рғ LAMBERTYE-TORNIELLE. Dated December 19th. 

35,196. “ore provement in apparatus employed in wireless telegraphy." G. 
Marcont and the WIRELESS TELKGRAPH AND B1aNAL CoMPAXY, Limitzp. Dated 
December 19th. 


25,215. New or improved insulating floor covering.” G. E. Hxxi.-Di A. 
Dated December 20th. 


25,216. “Improvements in electric cable conduits." G. E. HEYL-Dıa. Dated 
December 20th. 


96,254. "Improvements in the construction of reflectors or shades for 
electric or other lights.“ O. Нот. Dated December 20th. 


25,978. “ А process for clearing the bulbs of incandescence osmium lamps.“ 
C. AUER vox WrELsBacH. Dated December 20th. 


25, 74. Process for clearing the bulbs of electrio incandescent lamps." 
О. Iun Y. (J. Lux, Austria.) Dated December 20th. 


25,375. '"Improveiments in or relating to clock - controlled electric switches." 
E. WrBsTER. Dated December 20th. 


25,28]. “Improvements in or relating to electrical traction particularly 
applicable for tramways and railways.“ H.Laxr. Dated December 20th. 


25,982 “ rovements in earthing devices and safety fuses for electrical 
circuite.” L.J. STEKLE. Dated December 20th. 


25206. “Improvements in electrical resistance measuring instruments." 
J. A. FLEMING. Dated December 20th. (Complete.) 


“ Improvements in perforators for use in connection with automatic 
5 transmitters," A. 8. FRAMPTON and MoiBHEAD & Co. Dated 
Decem 21st. . | i 

25,497. “A new or improved method of measuring the difference of electric 
pretsure between points of a circuit which may be distant from the observer 
and apparatus therefor.” M. B. Fp. Dated December 21st. 

95,848. “Improvements in or connected with incandescent electric lamps.” 
G. Davis. Dated December 2166. 

95.30. “Improvements in electric incandescent lamps." V. Всног2. Dated 
December 2ist. 


Dated December 18th. 


26,383. “Improvements in liquid resistances for electrical circuits.“ E. F. 


Mor, P. H. Bastir, and E. F. Moy, Lro. Dated December 21st. : 

25,862. Improved method of telegraphing on telephone lines and tele. 
эро recorders for use in connection therewith.” W. P. THOMPSON. 
(А. Sinding-Larsen, Norway). Dated December aist. (Complete.) 

25366. "Improvements in electric incandescent lamp fittings or fasteners." 
В. B. APOSTOLOPF. December 21st. 

25,991. “Improvements in electrical measuring instruments." 
ErvumwrowE and A. C. Heap. Dated December 22nd. 

25,806. Electric trackway train.” A. St. Vincent Btrnasy. Dated 
December 22nd. 

25408. “An improved electric low-water alarm for steam generators.” 
8. М. Marnews. Dated December 22nd. (Complete.) 

96,407. “Improvements in holders for electric incandescent lamps.” J.P. 
P Dated December 22nd. 

36418. Improved means for insulating electric conductors." 
Cottey, Dated December And. 

$5,418. “Improvements in and relating to perforators for use in connection 
with auntomatio telegraph transmitters.” G. DRAPER, K. C. Cox, and J. JEFFREY. 
Dated December 22nd. 


G. K. B. 


W. W. 


> 3,417. “Improvements in and relating to eleotro-magnets.“ L. J. DELAVEAU. 
Dated December 22nd. | 


9,490. "Improvements in alternating current induction motors" В, @. 
амми. Dated December nd. (Date applied for under Patents, &c., Act, 
1888, Section 108, May 96th, 1809, being date of application in United States.) 


. 95,421. “ Improvements in alternating current generators.“ B. G. LAMME. 
Dated December 22nd. (Date applied for under Patents, &c., Act, 1888, Section 
103, May 94th, 1899, being date of application in United Ssates.) 

25,22 “Improvements in systems of electrical distribution and cirouit 
breakers for use therein." L. В. STILLWELL. Dated December 22nd. (Date 
applied for under Patents, &c., Act, 1883, Section 108, May 24th, 1899, being date 
of application in United States.) ` 

25,498. “ Improvements in electrical resistances.” J. DuULAIT and O. GARBE. 
Dated December 22nd. 

95,496. “Improvements in or relating to electric aro lamps.” D. J. BIRSELL, 
Dated December 22nd. 

25,432. “ Мем or improved electrically-actuated air douche apparatus.“ A. M. 
THIERGARTNER. Dated December 22nd. (Complete.) 

25,499. “A new or improved electrical contact apparatus." E. CADET and 
С. CHEVALLIER. Dated mber 22nd. 

25,446. “Improvements in electric railway motors." THs Britian TROMRON- 
Носятох Company, Limitgep. (E. D. Priest, United States.) Dated December 
22nd. (Complete.) 

25,447. "Improvements in electric brakes." TH British THomson-Hovston 
Coupany. (Е. E. Case, United States.) Dated December 22nd. (Complete.) 

25,449. “Improvements in safety devioes for electric vehicles.” THe BRITISH 
THomsos-Hovustox Company, Limitep. (Е. E. Case, United States.) Dated 
December 23nd. (Complete.) 

95,449. “Improvements in means for pontrolling electric motors.“ THE 
BRITISH THomson-Hovston Company, ІлмІТЕр. (A. G. Davis and W. B. Potter, 
United States.) Dated December 22nd. (Complete.) 

05,450. “Improvements in systems of electric train control" THE BRITISH 
TuoxsoN-HovsroN Company, Limitep, (W. B. Potter, United States.) Dated 
December and. (Complete.) 

. 95,451. “Improvements in electric switches." TE BRITISH THOMSON: 
Houston Company. (E. Oxley, United States.) Dated December 28nd. 

95,459. ‘Improvements in means for cooling electric brake shoes.” THE 
Bnirien THomsON-Hovuston Company, LIMITED. (А. Ekstrom, United States.) 
Dated December 28nd. (Complete:) 

25,458. ‘* Improvements in alternating current motor systems." THE BRITISH 
Tyomson-Hopston Company, LiMiTED. (A. G. Davis, United States.) Dated 
Pecember 22nd. (Complete.) 

25,164. "Improvements in electric alarms," M. WrscHER and P. Wo Len, 
HatrPT. Dated December rd. Complete.) 

25,490. “Improvements in secondary batteries." M. A. P. Monnigr. Dated 
December 28rd. 

25,491. “Improvements ір accumulator batteries.“ Dated 
December 23rd. (Complete.) 

25,509. “Improvements in methods or means of insulating electric wires.“ 
B. G. Норова H. Situ, and W. А. A. Bvarows. Dated December 23rd. 

25.513. Improvements in electric arc lamps.“ A. F. Spooner. (P. Vassia, 
France.) Dated Dece:nber 28rd. 

25,514. “Improvements in telegraph relays,” 
Dated December x3rd, 


P. Manixo. 


A, FRARER and G. DRAPER. 


# 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. Ұ.Р. Тномрвои 
and Co., 822, High Holborn, W.C., and at Liverpool, Manchester, and Birming 
ham, price, post free, 9d. (in stamps). 


1887. 
0. J. Ledge and A. Malr- 


1:02, 488. * improvements relating to afeotrie telagrapiry."* 
head. Dated July 10th, 1897. A receiving apparatus for Hertzian-wave signalling 


consists of & coherer arranged in circuit with the receiving instrument and & 
siphon recorder with means for causing the coherer to decohere. The coherer 
as shown consists of a meta] spring secured at one end and having two adjust- 
ment screws, one of whioh produces the active contact. The coil of the recorder 
is shown attached by a fibre to the coherer to restore it to its normal state. The 
coherer may also be acted upon directly by a magnet, by & current-carrying 
wire in a magnetic field, by an oscillating toothed segment, or by a skew cam 
as described in Specification No. 11,069, a.p. 1894, кү en an extension of the 
coherer spring. When a filing coherer is employed t may be carried by the 
armature of a magnet in the local circuit. The following modifications are 
described in the provisional specification. Filing-coherers disturbed by the 
motion of a needle or moving coil receiving instrument may be used. 
A coherer having a mercury contact and a spiral surrounded by a helix 
of or containing iron may be used. A brush rubbing against a 
revolving drum may also used as a coherer. Аз а decoherer a 
rod immersed in the filings and actuated by external means may be 
employed. As a wave emitter two spheres or ellipsoids may be employed, one 
having a depression containing oil, and the other a projection dipping therein. 
When automatic transmission is employed, the contacts caused by the perfora- 
tions close the primary of the induction coil, the vibrating hammer bein 

preferably kept in movement by an independent motor. As a system o 

relaying, the coherer circuit at an intermediate point can cause an Induction 
coil to remit the signals received by the coherer. 6 claims. 


18,428. ''An improved method of and moans fer electrie traction on 
ropeways, raitwaye, aad Uke means of transit.” J. И. and N. White. Dated 
Jaly 12th, 1897. elatee to wire-ropeways with rope, electric, or other means 
of traction. Instead of continuous ropes the way is composed of a series of 
short ropes which are independently strained at the supporting posts. A sup- 
porting post for a wire ropeway with two ropes which are led over blocks to 
opposite sides of the post and there made fast and strained by any suitable 
arrangement. Rocking rails bridge the space between the ends of the rope. 
Electric railways and tramways on a block system. The wire ropeway des- 
cribed above is adapted for electric traction, but railways generally are also 
referred to in the provisional specification. Alternate rocking rails are perma- 
nently connected toa main conductor and are normally held tilted in one 
direction so that only alternate sections of the rope are alive. On the passage 
of a trolley, the rocking rail is tilted in the opposite direction and so held by an 
electro-magnet in series or otherwise while the trolley ig taking current from 
that section, but is returned by a spring, &c., so as to leave that section dead 
when the trolley has passed over it. Other means of operating the switching-in 
arrangements may be employed. 2 claims. 


161042. x 


18,488. ‘* improvements in cores fer electrical machines.” Westinghouse. 
Dated July 12th, 1897. (Date claimed under Patents, &0., Act, 1883, Seo. 108, 
January 20th, 1897, being date of application in United States.) Relates to 
armatures and field magnets. A core for the stationary or rotating member of 
a dynamo or motor is composed of a casting having a cylindrical inner or outer 
surface, and provided with a flange at one end, against which the lamine are 
рон by an annular plate secured in position by a ring formed by running 

е metal into а pairof grooves in the casting and annular plate respectively. 
20 ms, 
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16,498. e in fastening теме fer sore plates of менен 

^" E. E. Nolan. Dated July 13th, 1897. (Date claimed under Patents, &c , 
Act, 1888, Sec. 108, January ?0tb, 1897, being date of appiication in United 
States.) Relates to armatures and field magnets. A core for the rotating or 
stationary member of a dynamo or motor is built up of laminte supported by а 
cylindrical casting upon or witbin which they are held between a flange and an 
annular plate, the latter of which is secured in position by a spring metal ring, 
or seginents of a ring, inserted into а circumferential groove in the casting. The 
annular plate may be formed with a shoulder to prevent displacement of the 
fastening ring. 8 claims. 


16,713.  "Imprevements in electrical recording instruments." H.L. Catlendar. 
Dated July 14th, 1897. Relates to potentiometers, Wheatstone bridges and 
recording electric currents. The contact slide of a straight wire bridge carries 
а pen torecord its position continuously on travelling paper, and is automatically 
kept at а balance point on the wire by connections with two motors controlled 
by brakes, either of which may be released electro-magnetically by currents 
from a sensitive relay, this taking the place of the usual galvanometer. The 
relay may be & suspended coil, provided with an arm which has one or two ends 
making contacts with a wheel, or two such wheels. The wheel is slightly 
eccentric, and is rotated continuously between spring вогарегв to keep the 
contacts clean and free. Or sliding contacts may be used, and the arm n be 
vibrated slightly by а fan for the same purpose. The slide may be moved by 
differential toothed gearing, or а gear. Pulleys are carried by the two motors, 
and the slide is connected to either of two pulleys which are carried by the ends 
of a cord passed round a spring-held pulley. The pulleys are connected by an 
endless cord. The bridge wire is supported on a frame consisting partly of 
metallic rods, and is shunted by a separate adjustable resistance. Connections 
are made with one end and the middle of the shunt when it is desired to have 
int at the middle of the bridge wire; otherwise with the ends of the 
he apparatus may be used as a potentiometer or Wheatstone bridge 
for many purposes, including the recording of variations of difference of 
potential, current in a known resistance, teinperature by a thermopile (applic- 
able in walls of heat-engines cylinders), resistance wire, or mercury and wire 
thermometer, atmospheric, steam, and water pressures, differences of tempera- 
tures of two thermometers (applicable for hygrometry and radiometry , and 
alternating wave-forme, by using a contact-maker in the relay circuit. Alter- 
nating currents and potential differences may be recorded by applying them to 
the ends of two parallel resistances yo as to heat them, the varying resistance 
thus caused between two other connections being recorded by the apparatus. 
The provisional specification mentions modification of the apparatus for 
measuring total electric quantity by making the slide move an intergrating- 
wheel over a uniformly rotating disc or cone, the wheel being connected with a 
counter, and also the use of the relay for submarine cable work. 5 claims. 


FF f.... а 


networks and eirouits 
Boult. (M. Travailleur.) Dated November 17th, 1897. The insulation resistance 
of ап electric circuit i8 measured periodically during workiog by & recording 
voltmeter of high resistance. This is connected permanently between one 
main and the earth, and may be arranged to mark the difference of potential of 
these every five minutes. Some of these measurements are made while the 
voltmeter is shunted by a standard resistance; the difference of potential 
between the mains being constant, the difference between the readings of the 
voltmeter when shunted and not shunted is proportional to the insulation 
resistance between the whole circuit and earth. The voltmeter has fixed 
magnets and a movable coil carried between vertical pivots and connected 
with conducting spirals. The coil carries a long arm and an ink reservoir 
above a travelling paper drom. The arm carries another arm, movable 
vertically about a pivot and counterweighted: this arm ls depressed periodi- 
cally by a frame when a stylus on it passes through the ink and marks the 
paper. The frame is pivoted on the stand, counterweighted, and operated 
y an electro-magnet connected with the mains through contacte, and an arm 
of a clock switch, which may rotate once an hour. The same switch, by closing 
another circuit through an arm and contact plate, periodically excites ап 
electro-magnet, the armature of which then closes the shunt circuit of the volt- 
meter for a time. The contact springs may be split plates, or flat spirals 
attached at their centres to the rotary arms. 8 claims. 


einig 62 . devioss, the lik Y — aad 
а 
deoora " Pte: Dated November jeh. 1897. Letters and 
numerals, &c., are formed on signboards and the like for advertisement pur- 
poses by lighting certain electric lamps of &series. There шау be several 
бтопре of lamps and as many switch devices by which the lighting of the 
esired lamps is controlled. The switch devices and operating mechanism 
consist of the conductors carried on а block or board which is hinged,and is 
raised and lowered by crank levers operated from an electro-magnetic motor 
through a bar in connection with the armature of the same. On the blocks are 
mounted spring keys or bars having projections which make contact with the 
conductors to light certain lamps. The drums having perforations along the 
circumference to receive adjustable studs or projections, are rotated inter- 
mittently by the motor, the studs causing contact to be made between the keys 
and the conductors, by pressing on springs resting on the keys. In a modifica- 
tion, the keys are actuated through vertically moving lever bars. The inter- 
mittent movements are obtained by means of acam on a shaft actuated by any 
suitable motor, the cam operating a lever which through a mercury switch 
makes and breaks the circuit of the electro-magnetic motor. 9 claiins. 


27,128. “А пом or improved electrolytic method of and apparatus fer sapoal- 
floation.” A.L.C. Nodon, L. A. Bretonnean, and P. D. Shee. Dated November 
17th, 1897. Relates to a method of and apparatus for making soaps by elec- 
trolysis. Within the vat is a central revolving shaft having beaters with 
recesses and openings therein, and connected up to tne negative pole of а 
source of electricity, Above the beaters is a porous vessel within which are 
cast-iron plates forming anodes. The upper beaters are provided with bundles 
of metallic threads forming brushes which keep clean the bottoms of the 

rous vessels. Oil, such as olive oil, is placed in the lower compartment, the 
ye in the upper vessel and the temperature raised to between 907—100" C. by 
means of & heating coil. On passing the current, working at ? to 4 volta with 
100 оре per cubic metre of the material used, soap is formed in about 
seven hours. 


27,146. "improvements relative to the sum compass fer rendering it 
correction apparatus инан with the magnetio e .” C. N. Eitrem. 
Dated November 19th, 1897. The cross of the sun compass is attached to the 
bowl of the magnetic compass so tbat the line of the former coincides with the 
steering line of the latter. 'l'he card of the sun compass is mounted upon & 
sleeve fitted over the pivot of the cross, and on the sboulder is placed the bear- 
ing device, consisting of a ruler with a sight line, diopters, pointer, and hair 
line. The azimuth of the sun for a certain few minutes in advance of the time 
of the clock is first found, and having the azimuth by the local variation to the 
true magnetic bearing of the sun, the ruler is turned on the card as many 
degrees as the calculation shows, and is then clamped thereto by a nut. The 
clamped parts arethen swung till the hair line ooincides with the sight line in 
the ruler, and the indications on the card and magnetic compass card are read 
off and & comparison between the true and laid courses determine the 
deviation. A nut on the pivot is used to clamp the card when the sun compass 
issued as а bearing instrument only. 8 claims. 


27,208. “improvements in coiling rose and similar fittings for electric | 
services.” А. E. Tanner. Dated November 20th, 1897. Ceiling roses and like 
fittings тау be constructed of an insulating base carrying projections forming 
four compartments, each to contain & connecting screw. btraight connection 
plates are passed through slots in the projections. In a modiflcation the base 
carrieg one projection and һав dovetail grooves to receive the connection 

lates. In either form the plates are secured by inserting screws through them 
nto plain holes in the base, 1 claim. 

27,846. “improvements in holders fer incandescent electric lamps." 6. 
Jaeger and Н. Bender. Dated November 22nd, 1897. Relates to holders for 
incandescent lamps. An ordinary brass holder contains a cylindrical insulator 
made with two square channels extending into it from opposite sides to receive 
two metal blocks. The insulator has also two round holes at right angles to 


the channels, to receive bores which have hexagonal heads enabling them to be 
screwed into holes in the blocks. The boxes have internal lips and contain 
springs pressing out flanged contact plungers. The plungers are the only parts 
projecting from the insulator. The insulator has two small holes in tbe base 
through which the conducting wires are passed into the blucks, where they are 
secured by screws. 8 claims. 


27,346. ‘Improvements in holders fer incandescent clestrio lamps." 

asd М. Bender. Dated November Land, 1897. Relates to holders for 
incandescent lamps. An ordinary brass holder contains a cylindrical insulator 
such as is described in the preceding specification No. 27,845, a.D. 1897, except 
that the transverse channels are formed to receive round metal blocks. Each 
block has a half-round end, as shown in section, and into this part the plunger 
box is screwed, as shown in section. The projecting ends of the boxes are 
tapered. 8 claims. 


27,386. “ evements in and te electrical est-euts and fittings.” 
6. М. Setitek. ated November 23nd, 1 The covers of cut-oate and other 
fittings are secured in position by a screw or bolt made of porcelain, or the like 
n material, which engages with & threaded opening in the base. 
1 claim. 


27,386. “improvements in the ef electric nenadeecent ” 
А. Morra. Dated November 22nd, 1897. (Date claimed under Patents, &c., 
Act, 1883, Section 108, September 25tb, 1897, being date of application in France.) 
Relates to incandescent lamps. A fllament is mounted on wires secured b 
glaze in & cap made of glass, porcelain, enamelled metal, or other materiai, 
two forms being described. The neck of a bulb is cut to fit in an annular 
recess in the cap. The neck and cap may be coated with platinum and copper 
or other metal, and connected by plumber's solder, lead glaze or enamel, or 
other fusible material. The cap is provided with a cross-pin to engage in a 
bayonet holder. The lamp may be repaired by removing the cap. 8 claims. 


27,387. ‘‘ Eleotre-therapestic exercising " А. Martia. Dated 
November 22nd, 1897. (Date claimed under Patenta, &c., Act, 1883, Sec. 103, 
May 10th, 1897, being date of application in France.) Relates to an electro- 
therapeutic apparatus, by the use of which,in addition to the muscles being 
mcehanically exercised, the whole or any part of the human organism is sub- 
jected to electrical action proportional to the power developed. A frame вар- 
ports a shaft, which can be rotated by a crank handle. On the sbaft is a 

ulley around which а cord passes to tbe magneto-electric machine, the current 
rom which is carried by cords to any desired part, as to hand grips on the 
handle. A brake drum is mounted on the shaft, and has brake shoes around 
which passes a cord, one end of which is attached to a spring balance, while 
the other end passes around а regulating pulley. The latter is adjustable by 
means of a notched lever, to vary the tension of the cord and spring balance, 
The number or revolutions is indicated upon a graduated dial, and a gong is 
sounded every tenth revolution. The pullev may be disconnected from the 
АП as to allow ef the apparatus being used for exercising purposes only. 

claims. 


27,388. „ертш metes и the duration of conversations in 
| telephones." Ewald and M. атое Жы Dated November 22nd, 1997. 


lates to apparatus for indicating the duration of telephone conversations, 
which restores the apparatus if the connection is not coinpleted within a prede- 
termined interval of time. А calling signal drops an indicator at the exchange 
and closes the circuit of a magnet, which circuit is intermittently opened and 
closed by a pendulum. The armature carrying a pawl operates through the 
gear cam wheel. The wheel throws the lever forward so that its pawl moves 
the first indicator wheel one step; a stop for the leveris provided, and is carried 
by an oscillating lever, the other end of which bears against the end of the axle 
carrying the cam. When the lever moves under the action of a magnet, the 
stop is withdrawn, and the cam is released from the driving gear. This magnet 
is operated by ringing off. If the through connection is not obtained, the release 
of the lever and cam brings the indicator back to zero. 1 claim. 


27,430. “improvements in fixed and portable eleetrieally driven. eireniar, 


sawing moulding rebatiag planing asd curtacing machinery.” @. Cameron. 
Date November 28rd, 1 ; elates to a portable support for sawing, rabbeting, 


planing and like machinery. А cast-iron base plate is fixed on a trolley. On 
this is mounted a revoluble plate which can be clamped at any required angle 
by hand screws working in concentric grooves. A circular saw or rotary planing 
cutters are mounted on the plate, and driven directly by an electro-motor. The 
invention is especially applicable in shipyards and other outdoor works. 1 claim. 


87,433. " improvements eabies." 6. И. Моо and В. Bates. 
Dated November 28rd, 1897. Relates to electric conductors. Twin cables in 
which paper and air spa e insulation are emploved are twisted into spiral form 
between the septa separating the conductors from each other. The intervening 
air ee is obtained by means of a perforated strip of paper, by a bulbous 
edged or corrugated paper, or by a zig-zag or ladder of string. In further 
modifications, the paper insulation itself may be formed with narrow folds on 
the contiguous faces so as to form a separate air channel, or two stripe of paper 
with narrow folded edges may have those edges placed together face to face, 
and may be inserted between ilie septa. 5 claims. 


27,483. “improvements in electric aro lamps." W. М. Newall and A. W. Shout. 
Dated November 23rd, 1897. Relates to arc ара А clutch for the upper 
carbon consists of two flat plates hinged end to end, a hole being formed in the 
abutting ends through which the carbon passes loosely. The outer ends of the 
plates are connected by links toa tube attached tothe core of a solenoid. When 
the core is raised, it lifts the outer ends of the plates sothat these grip and lift 
the carbon. Feeding occurs when the hinge is lowered to the base plate. Elec- 
tric connection with the upper carbon is inaintained by copper springs attached 
to the tube, and bearing against the carbon and the lamp frame. The lower 
carbon is carried by an insulated plate, supported by thin rods below another 
plate. Circular channels on these plates contain a ring of small glass tubes 
surrounding the arc. 3 claims. 


27,494. ‘Improvements in the method and meane fer рше e alternating 
metz.) ated November 28rd, 1897. The regulation of sub-circuits is obtained 
by varying the relation between the current and the electromotive force pro- 
ducing the current. The variation is preferably obtained by the use of electro- 
dynamic phase modifiers such as synchronous motors, and the regulation is 
localised by the use of a source of out-of-phase waves of current. The alter. 
nator supplies current to the transformers in the sub-circuits. Connected with 
the mains is a phase modifier, the armature being in shunt and the field excited 
by a separate exciter. The field may be regulated in any desired way. 
Certain of the coils may be automatically shunted by the switch, operated 
by an electro-magnet. The regulation is localised by the self-induction 
appliance having an adjustable core. In the circuit the fleld of the phase 
modifiers may be varied by the automatically operated switch and the in- 
ductance is in shunt. 19 claims. 


27,468. “improvements tm dynamo-etectric machines of the inductor type.” 
The British Thomson-Heuston Company, Limited. (С. P.Stoinmetz.) Dated Novom- 
ber 28rd, 1897. Relates to alternating current dynamos ої the inductor type. In 
order to prevent the formation of eddy currents in the solid part of the mag- 
netic circuit, an auxiliary air gap is formed, between the solid yoke and the 
laminated armature teeth, and another between the yoke and inductor. The 
formation of eddy currents is further prevented by means of a short circuited 
or squirrel cage winding composed of & number of copper rods connected 
together at each end by а ring of low resistance metal. 6 claims. 


27,608. “Anew or im meter fer electric onrreat." J. Mehrie. Dated 
November 28rd, 1897. Relates to energy meters. A pendulum carrying shunt 
coils and a contact-making spring oscillates in the field of a main current coil, 
and drives a counter by two curved teeth alternately acting on the teeth of a 
wheel. The pendulum is hung by two springs. The contact-maker consists of 
two stationary curved surfaces, separated by а diagonal insulating ridge, over 
which a light spring is carried by an extension of the pendulum, current being 
thus supplied to the coils alternately; the middle coil is permanently in the 
shunt circuit. Ina modification the pendulum carries only the permanenti 
connected shunt coil, being fixed at the sides of the series coil. The provision 
specification refers to a contact-maker in which a metal ball rolls into & contact 
with two points alternately, 4 claims, | 
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THE WIVELSFIELD AND BERMONDSEY 


RAILWAY ACCIDENTS. 


THE report of the evidence given at the inquest on the 
bodies of those killed іп the collision at Wivelsfield on the 
28rd of last montb, has inspired the leading journal to print 
a scathing article on the subject of signalling during the 
prevalence of foz, with special reference to the apparent 
want of supervision over those responsible for the executive 
work of dealing with traffic on the London, Brighton, and 
South Coast Railway; and, really, the evidence. seems to 
point to a deplorable lack of organization, locally, at least. 
When a station-master finds difficulty in obtaining fogmen, 
it would seem as though the duties were taken hap- 
hazard, and were not carefully allocated beforehand, and 
that the fogmen themselves had no standing instructions to 
present themselves for this duty, when the oonditions 
obtaining made it necessary. When a signalman interprets 
a plainly worded rule to place detonators on the line near 
his box, when he knows the fogmen have not taken up their 
duties, into an instruction to place them beyond his distant 


. signal, some hundreds of yards away, it looks like—an excuse. 


Too much may easily be made of the atatement by the signal- 
man at Keymer Junction that, in 36 years’ service, he had 
never had occasion to put detonators on the line owing to the 
absence of fogmen, since the standard rules adopted by the 
railway companies, who are parties to the railway clearing 


System, give this rule with the qualification “when practi- 


cable.” The neglect to provide a distant signal, indicating 
a line converging on another at the next consecutive signal, 
with the means of ensuring its position being conveyed to 
the drivers of passing trains, shows а marvellous disregard of 
the fundamental principles of train signalling. Having 
regard to the speeds of the more important trains, the distant 
signal ir, probably, the most important of all, and its value 
is greatly enhanced during the prevalence of fog. 

The position of the driver of the Pullman express is some- 
what different. His rales direct, among other things, that 
if, during fog, or from any other cause, “the fixed 
signals are not visible as soon as usual, the speed must be 
reduced. . . . ." 

The italics used in this extract do not appear in the book 
of rules, but attention is drawn to the assumption the words 
express. The assumption is that the driver knows his exact 
locality at all times. Is the assumption justified, when 
all the familiar landmarks are obliterated by fog? It 
is, of course, perfectly well known that different parts 
of the line will, in certain ways, give some indication 
to drivers, who know the route well, of their locality. The 
motion of the engine on curves is quite different to what it 
is on “ the straight,” quite independent of the direction of 
the curve; the sound emitted on passing over an iron 
bridge is quite distinct from that given by passage over a 
stone bridge; a stone cutting accentuates the sound to a 
greater degree and in a different way to an earth cutting 
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covered with grass; and the swish of the over-bridge and 
the less sibillant note of the arched culvert, or cattle creep, 
are peculiar to themselves. All theee tend to remind the 
driver of his position—if he can keep them in consecutive 
order. It must not, however, be forgotten that, although 
these indications differ from each other, two of the same 
kind at different points on the route may not differ to an 
appreciable degree, and to be of service they must be recog- 
nisable in rotation, or they will be more dangerous Шап 
useful. Hence the question of localisation is of the utmost 
importance to a driver to enable bim to obtain the 
momentary glimpse of the fogman's hand lamp, which is the 
only guide vonchsafed him when the signal is off.“ 

Some of the evidence given at recent inquests illustrates 
defects in the existing system which have been referred to 
more than once in these columns, and the results will not be 
во great а surprise as they seem to have been to the writer 
of the Times article, who writes as one having made an 
alarming discovery. The driver of the Brighton Pullman 
train expressed the opinion that, in the case of a fog which 
had been on gome time, “апу driver would depend on fog 
signals.” In the Bermondsey evidence a conflict of opinion 
was evident between the signalman (whose duty it was to 
call out the fogmen, if he judged it necessary) and the 
driver of the train run into, and both were supported in 
their opinions by other witneeses, Another phase of the 
question was also shown by the driver, when asked if he 
considered the fogmen should have been out 

There had not been time; the fog came on too sudden,” 

was the reply. 
It would, however, be unfair to pronounce judgment on 
the reports of the evidence given at the inquests. The 
accidenta will, no doubt, be the subjects of further inquiry 
by officers of the Board of Trade, who may be depended 
upon to sift the evidence thoroughly. The Brighton Com- 
pany's officials may be able to throw further light upon 
the causes leading to the accidents, and to show that 
their management is not of so desultory a character as 
appears at first sight. Unless they are able to do this 
thoroughly, the uneasy feeling, of which the Times article 
is an expression, will be intensified. 

Meanwhile, the evidence given should furnish lessons 
which it will be well for the responsible officials of all 
railways to study carefully. The first seems to be that the 
existing system of supplementary signalling during fogs is of 
a make-shift character, involving complex arrangements for 
which there is not always sufficient time, and the exercise of 
judgment on the part of those who are not in the best, position 
to judge. The system, moreover, is one which, obviously, 
provides signals of an insufficiently precise and distinct 
character for the high rate of speed of the more important 
trains controlled. 

A further conclusion, to which a study of the conditions 
obtaining irresistibly impels one, is that, whilst rules and 
regulations are excellent as a means of convicting delin quente, 
they are insufficient, in themselves, to avert disaster in all the 
curious combinations of circumstances which go to make a 
railway accident. To make rules, and to exact implicit 
observance of them, under all conditions, and by all classes 
of men, are entirely distinct operations, and the latter is by 
no means the least difficult; less dependence upon the obser- 
vance of rules which аге of infrequent application, and 


greater dependence upon apparatus would, possibly, give 
better resulta. | 

The suggestion of periodical examinations by the jury in 
the Wivelsfield case is just one of the suggestions that might 
be expected from a non-technical body of men, called upon 
to consider the circumstances and impelled to advance recom- 
mendations, without necessarily understanding the whole 
subject in all its bearings. Such a suggestion is opportunist, 
designed to meet the circumstances of one case only, without 
reference to the greater question of the suitability of the 
system as a whole, and is no more reliable, as а complete 
arrangement, than a oontractor's surface line is to carry 
express passenger trains. 

But, after all, the accidents themselves, deplorable as they 
were, the inquiries now the subject of comment, and those 
yet to be made, may have good results if the lessons they 
teach obtain adequate consideration. If, however, the 
resulta of the Board of Trade investigations are politely 
acknowledged, and carefully lost, or if undue prominence is 
given to the breaches of the rules, as the only contributing 
causes of the accidents, the results will hardly be satisfactory. 
If, on the other hand, tbe accidents afford an opportunity 
for the Board of Trade to call the representatives of the 
railway companies together for the purpose of considering 
alternative methods of signalling, either as a whole, or as 
supplements during exceptional conditions, and if a little 
judicious pressure be exercised, the question will be in a fair 
way for settlement. Uniformity of equipment in this 
is imperative, and admits of no argument ; and it is for this 
reason concerted action is moet desirable, 


The Northern Society of Electrical Engineers.— 
Mr. S. Joyce, the hon. secretary of this society, announces a 
Bpecial meeting of members to be held at the Grand Hotel, 
Aytoun Street, Manchester, on Wednesday evening, January 
17th, 1900, at 7.30 o'clock, for the purpose of considering 
те adopting the proposed additions to the rules given 

ow :— 


To be added to the objects of the Society: 
4. In case the Society shall be discontinued or dissolved or shall be absorbed 
by or amalgamated with any other Institute or Society to dispose of the funds 
of the Society as the Council may determine. 


New Rule, XXIXa, to be added: 

The Council may at any time at which they may think the same desirable 
arrange for the ainalgamation or absorption of the Society with or by any other 
Rociety or Institution having similar or kindred objects on such terms and con- 
ditions as they may think tit, and may transfer to such Society or Institution 
the whole or any part of the funds of the Society, provided that it is made a 
term of such amalgamation or absorption that the members of the Society ав 
enumerated in Rule IV. may join the other Society or Institution in the various 
prades for which they are respectively qualitied without payment of any 
entrance fees. Provided that such amalgamation or absorption shall not be 
carried into effect without the proposal being approved in writing by a majority 
of the members of the Bociety. On such amalgamation or absorption bein 
effected in manner aforesaid, and notice of the same together with a copy o 
the terms and conditions subject to which the amalyamation or absorption 
takes place being sent to every member of the Society as enumerated in Rule 
IV., the Society shall be considered аз dissolved and be at an end. 


Water-tube Boilers.—“The modera water-tube steam 
boiler," remarked а well-known engineer, * has approached 
pretty close to the standard of perfection ав а steam 
generator. The improvements possible to be made, and 
those that may be expected, are not primarily in the boiler 
itself, but in the methods of utilising the heat from the 
coal in the furnaces. There is great room for improve- 
ment in the construction of boiler furnaces, so that all 

sible efficiency may be obtained from the coal as it is 

urned, and во to distribute the hot gases as to do the moat 
good, Compared with the intrinsic steam-making possi- 
bilities of coal, the proportion of gas generated and 
efficiently used has been but a small percentage of the 
whole. There аге now on the market and in successful 
use five or six standard types of water-tube boiler, but 
even in the best of these there is room for a tremendous 
improvement in the furnaces and combustion chambers." — 
New York Electrical Review. 


ml 
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THE OAUSE OF DEATH FROM ELECTRIC 
LIGHTING CURRENTS. 


Bv W.B. HEDLEY, M.D. 


RECENT accidents at Bradford, Middlesbrough, and Bolton, 
once more bring under notice not only the electrical ques- 
tion of prevention, but the medical one of “ first aid.” With 
reference to the latter it must be regretfully confessed that 
we still look in vain for some simple, ready, and effective 
means of resuscitation after electric shock. In this respect 


there has been practically no advance since d’Arsonval, six. 


5 ago, announced that ns suffering from 
electric shock ought to be treated as the apparently drowned 
—" Un foudroyé doit étre traité comme un noyé " ; in other 
words, by artificial respiration early begun and patiently 
continued. That the question has reoeived no further solu- 
tion is not because it has been left alone by medical men and 
physiologists, but because from the point of view of treat- 
ment there has as yet been no practical outoome of their 
labours. The latest contribution to the physiology 
of death by gs shock PA io in : painstaking 
experimental investigation т. Ro unningham 
of New York ; but in the is of treatment he has 10 ing 
better to offer than tbe following admittedly impraotioable 
procedure :—“ After the electric current has arrested the 
circulation and tbe respiratory movements are no longer 
present, defibrinated blood is rapidly injected into the right 
carotid artery. At the same time blood is withdrawn from 
the right ventricle through the donble cannula that has been 
down the external jugular vein after the current has 

shut off. When enough of this dark venous blood has 

been colleoted, an assistant empties it from the bottle, defi- 
brinates it, and filters it through glass wool, so that it may 
be again injected into the arterial system.” Then follow 
farther details of the method which, requiring as it does the 
inte aid of an expert physiologist, with two or three 
skilled assistants, as well as an elaborate and delicate appa- 
ratus, is for practical purposes hopelessly out of court. But 
as an inquiry into the mechanism of death by electric shock, 
Dr. Ounningham's experiments are most interesting and 
instructive. By means of blood preesure tracings and other 
teats on dogs, with the continuous finely pulsatory 116-volt 
current," he has satisfied himself that death from eleotrio 
lighting cirouits is due to sudden arrest of the circulation 
from fibrillar contraction of the heart; and in rare instances 
а an electric current of considerable intensity and 
uration traverses only the cerebro-cervical portion of the 
nervous system) death may take place by asphyxia. To 
assign a proper value to these views, it is useful to bear in 
mind what has been said and done DT reves experimenterr, 

D’Arsonval (1894) considered that an electric current 
produces death either (1) by the disruptive action of the 
current mechanically altering the tissues; or (2) that there 
occurs a central paralysis of respiration constituting a special 
form of asphyxi | 

Dr. Tatum, of New York, experimenting in 1890, con- 

that such currents kill by acting chiefly or entirely 
on the actual substance of the heart itself. 

Dr. Lewis Jones (1895) considered that death begins at 
the heart, and that the action of the current is upon the heart 
muscle rather than upon any of its nervous mechanisms. 

Drs. Oliver and Bolam, following in the wake of these 
experiments, subsequently arrived at the same conclusion. 

Dr. Bleile, of the Ohio State University, considered that 

in such cases is entirely due to the fact that the cur- 
rent produces a contraction of the arteries through an 
Influence on the nervous system; that is to say, through an 
effect on those nervous centres which control the diameter 
of the arteries; and that а constriction of the arteries во 
produced throws in an impediment to the flow of blood that 
the heart is unable to overcome. 

The late Sir Geo. Johnston was of opinion that the fatal 
obstruction is not in the systemic arterioles, but is due 
to a constriction of the pulmonary arterioles, the latter being 
excited to contract by the entirely deoxygenised blood. 

present writer has in the ELECTRICAL Review and 

here expressed the ора that death шау be brought 

about in some instances by arrest of respiration, in others 
by sudden and primary stoppage of heart aotion. 


MM. Prévost and Batelli (March 13th, 1899), found that 
the current threw the heart into the oondition known as 
* delirium cordis" or fibrillar contraction. Dr. Cunningham, 
as we have seen, although of opinion that death sometimes 
occurs from asphyxia, holds that death by direct action on 
the heart is vastly more frequent, and this, not because the 


muscular substance has been killed or ques ius by the 
current, but probably because the balance of the intra-cardiao 
co-ordinating mechanism has been destroyed. He considers 
that the instantaneons and total extinction of the arterial 
circulation which the blood pressure tracing stows, results 
from a “practically instantaneous cessation of the co-ordi- 
nated rhythmical contractions of the ventricles of the heart.” 
In his experiments he found that usually a current of 
from 0*6 to 0°65 ampere was sufficiently strong when 
across the chest to kill the majority of the dogs whether 
large or small. He thinks that some other factor 
“apparently residing in the heart and probably physiological 
in nature,” is also at work. The latter remark would pro- 
bably apply to any kind of injary inflicted on any kind of 
animal. k is obvious that the effect of any form of 
violence to a living being must to some extent be determined 
by the physiological гевівіапое of the individual. 

The above experiments tend to prove: (1) That a dog 
may be killed by passing a strong continuons current for a 
more or lees lengthy period (1:1 &mperes for one minute) 


through the brain and upper part of the cervical spinal oord, 
the death in such a case being due to asphyxia; (2) That a 


weaker current for a shorter time (8 ampere for six seconds) 
traversing the heart will, by sudden wd rares stop- 
page of the heart, produce death ; it i 

way that death usually occurs. In such cases the 
central nervous system dies from anemia. It thus becomes 
evident that, to produce death in the shortest time, “the 
electrodes should be во placed that the of the 
current passes through the heart.” Then follow several 


practical hints on “humane” electrocution, which are 


not likely to prove of practical value, at least, in this 


country. 

Physiologists have long been familiar with the condition 
known as “deliriam cordis,” or fibrillar contraction. The 
direct application to the exposed heart of battery currente, 
magneto-electric machines, and induction ooils, have all 
Аб able to induce this condition in the physiological 

boratory, although such currents seem too weak to pro- 
duce the effect by percutaneous application; bat Dr. 
Cunningham observes that it is not remarkable that the 
stronger currents now under consideration should be able 
to do so. Не atates further, what is {тө but of 
which no experimental proof is adduced, the “various 
kinds of alternating currenta of moderate frequency, the 
intermittent and the coarsely p " currents of com- 
merce produce this fibrillar contraction more readily than the 
smooth continuous current. 7 

The further opinion is expressed that death by electric 
shock is not instantaneous, inasmuch as one nervous centre 
at least, viz, the 1espiratory, “continues to act more or less 
perfectly for some moménta after the cessation of a lethal 
carrent.” Having seen three cases, and read of 16 others, 
of recovery after electric shock, there seems to be “ample 
time before loss of consciousness occurs for the recipient of 
the shock to become fully aware of the fact that he is, or 


the live wires, rails, brushes, &c., is made, more or 
less pronounced general muscular contractions immediately 
occur. After a deep каро апа роп теврїгайоп 
may perhaps stop, but soon begins again. Temporary arrest 
of де soris aad fall in blood pressure is also immediately 
manifest. In slight cases the normal heart beat is soon 
recovered ; but more or less syncope frequently occurs which 
disappears on the restoration of circulation. Where contact 
has been made with conductors carrying currenta of oon- 
siderable intensity, duration, and E.M.F., and the result 
does not prove fatal, possibly none of the current, or un- 
doubtedly but a very small portion of the current, traverses 
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the hegrt:”. Bat * when the current through the body is a 
strong one, for instance, one of from 1 to 8 amperes, and 
passes through the heart,” fibrillar contraction ensues 
and spontaneous recovery is in the highest degree improbable. 


— eae a 


THE ELECTRO-CHEMICAL AND ELECTRO- 
METALLURGICAL INDUSTRIES IN 1899. 


By JOHN B. C. KERSHAW, F. I. O. 


(Continued from page 31.) 


CHLORATES OF POTASH AND SODA. 


Тнк year which has just closed has been marked b7 the 
ш of one new works for the production of chlorate 
by electrolysis, namely, the Bay City Works of the American 
Chemical Company. is company was promoted by the 
United Alkali Compeny, the company which controls the 
English chemical industry, in order to overcome the diffi- 
culties created by the high American tariff on chlorates, and 
manufacture was commenced at, Bay City towards the end of 
1898. The Harter cell and process are in use at this new 
works, which is reported to be utilising about 1,300 H P. in 
the production of chlorate. - 

The erection of the works at Little Wenlock, in Sbrop- 
Bhire, to which reference was made a year sgo, has been 
delayed, and the writer has been unable to obtain any in- 
formation concerning the коро of this company. The 
United Kingdom, which has been the chief centre of the 
chlorate industry for half a century, is, therefore, still unpro- 
vided with an electrolytic chlorate works, and it would appar 
that this industry is to be allowed to slip entirely out of the 
hands of English chemical manufacturers. e Scotch 
Water-Power Bill, which was promoted during the last session 
of Parliament, if snoceesful, might have led to the establish- 
ment of such a works on the shores of Loch Leven. The 
defeat of the Bill bas, however, indefinitely postponed the 
realization of the plan for erecting an electrolytic chlorate 
works at that spot. 

There are at ү nine works in operation in Europe 
and America, where chlorate of is now, or in the past 
has been, produced by the electrolytic method. These are 
situated as follows:— Niagara (2), Bay City, St. Mickel, 
Bitterfeld, Rheinfelden, Golling, Mans and Valorbes. 
These nine works have considerably over 33,000 H. P. avail- 
able for the manufacture, and if necessary, could supply the 
whole world’s demand for this chemical. | 

It is, however, doubtful whether their present output 
exceeds 6,000 tons, or about two-thirds of the annual pro- 
daction of chlorates, as the low prices obtained for chlorates 
of potash and soda in 1898 have caused many of the chlorate 
manufacturers to take up carbide manufacture. During 1899 
the selling price of chlorates has been maintained fairly 
steady. a result due to an arrangement made between the 
chief European producers in the autumn of 1898. 

The erection of one new factory for the production of 
chlorate is projected at the Ljungan Waterfall in Sweden, 
where 12,000 н.р, is said to be available. As the company 
for the development of this large water-power has only 
recently been formed, it is improbable that the new chlorate 
works will be operating before 1901. 

With reference to the practical operation of the chlorate 
cell, the most important suggestion of the past year has been 
made by Müller. This investigator has discovered that the 
addition of а small amount of а soluble chromate to the 
electrolyte greatly facilitates the formation of chlorate, and 
also enables a much higher current efficiency to be maintained. 
It is probable that in time all electrolytic chlorate works will 
adopt this method of working. 

The year which has just closed was signalised in May by 
a most disastrous explosion in a chlorate works at St. Helene, 
Lancashire. 

Although the works were not operated by electricity, the 
lessons of this explosion will have to be closely studied by all 
manufacturers of chlorate, and it is therefore fitting that the 
should be noticed in this report. The explosion was cause 


by a fire which started in the re-cryatallising honse. Within 
t minutes of the outbreak of this fire the chlorate works 
were burnt out, and a neighbouring chlorate store was con- 
verted into a raging furnace. The explosion which then 
ocourred utterly wrecked the buildings, killed five men, and 
wounded about 20 others, partially wrecked the gas works 
and a chemical works, and did an enormous amount of 
damage thronghout the town. The Government inquiry 
which has since been held has revealed the fact, not known 
before, that chlorate of when heated with sufficient 
rapidity, liberates its oxygen with explosive violence, and 
under such conditions becomes an explosive equal in power to 
ordinary gunpowder. It is therefore recommended that in 
future no wood or other inflammable material should be used in 


connection with the buildings or vessels in which chlorates are 
manufactured or stored, also that iron should be used in 


of wood for chlorate packages. The risks that are 
involved in neglect of these recommendations are so 
great, that we may expect to find all electrolytic chlorate 
works reconstructed during the next few years, and wood 
entirely banished from their fabrics. 


COPPER, 


The chief event of 1899 in the electrolytic copper industry 
has undoubtedly been the enormous rise in the value of 
standard copper, a rise which attained its maximum point in 
May, 1899. In the last annual report upon the :electro- 
chemical and eleotro-metallurgical industries, reference was 
made to the rise in value of copper from £48 m December, 
1897, to £56 in December, 1898. The advance in value 
continued until May, when standard was quoted at 
£77 per ton, and electrolytic copper at about £84 per ton. 
This high level was maintained until the closing months of 
1899, and it has led to a restricted consumption of copper 
in Europe, and has uced certain other evils which always 
result from the artificial stimulation of values. In a later 
i:sue the writer will deal more fully with the history of 
copper finance in 1899. For the present it is satisfactory to 
note that the New York syndicate which has fostered the 
inflation of copper values, has apperently lost its control of 
the situation, and daring the last three months of 1899 the 
price of standard copper has fallen back to £70 per ton. 
All electricians will hail the prospective collapse of the New 
York syndicate with satisfaction, since cheap copper is an 
indispensable condition for the production of good and cheap 
work in the electrical engineeeing industry. 

The number of electrolytic copper refineries has not been 
increased, so far as the writer i8 aware, during 1899; bat 
there were several omissions in the numbers given in the last 
н report, and the corrected estimate now stands as 
follows :— 

America, 9; Germany, 7; France, 6; England, 5; Austria, 
3; Russia, 3; Japan, 2; Australia, 1; with 5 works where 
the Elmore or Damoulin for depositing copper are 
in operation, and one works where the Hoepfner extraction 
process is in use. The total is therefore 42, 

No reliable figures for the output of Шеге 42 copper 
depositing works can be given, but it is estimated that 
the total will be equal to 200,000 tons per annum. The 
aggregate copper output of the world in 1897 was estimated 
to be 396,728 tons, and in 1898, 434,329 tons, во about 50 
per cent. of the world’s supply of copper is now electro- 
ytically refined. The latest available figures for the oon- 
sumption of copper in Europe are those for 1898. The 
totals for the various countries are as follows :— 

Germany, 101,518 tons; England, 106,000 tons; France, 
55,000 tons; East Asia, 22,000 tons—total, 284,518 tons. 

The totals for 1899 are not yet completed, but it is stated 
that the figures for the 10 months show в decrease in oon- 
sumption of 22] per cent. in England, of 104 per cent. in 

y, and of 1,5, per cent. in France. This decrease 
is wholly attributable to the high prices which have ruled 
through the greater portion of the year. 

In May, 1899, the long projected amalgamation of the 
various Elmore Copper Companies was effected, and a new 
company, the Eaglish  Electro-Metallurgical Company, 
Limited, with a capital of £700,000, was formed to take over 
four of the existing companies. A working capital of 
£200,000 has been provided for the new company. There 
is now some prospect of financial success, especially as the 
French Company is said to be obtaining excellent resulta, 


Vol. 46 No. 1,155. Janvanr 12, 1900.] 


THE ELECTRIOAL REVIEW. 41 


and to have made a gross manufacturing profit of £98,000 
in 1898. The English Company, which owns and works the 
Dumoulin process for depositing tubes and other hollow ware, 
has not been as successful as was hoped, and, in its recently 
ас report, the board speak of mechanical and other diffi- 
с 


ев, 
Both these companies have made the mannfacture of boiler 
tubes a speciality, but it is interesting to note that the Elliot 
Metal Company, of Birmingham, who own and work the 


Electrolytic Copper Refinery at Pembrey, South Wales, are 


producing a new alloy of copper for boiler tubes, which is 
said to possess advantages over pure copper, being tougher, 
harder, and more durable. The alloy contains pure tin and 
pure copper, but the percentage of each has not been 
Published : | 


The influence of the high price of copper upon ita use for 
electrical conductors, and the substitution in certain instances 
of aluminium for copper, has already been disoussed under 
the heading of “ Aluminium ” in this report. 

For some years the extraction of copper from its ores, by 
leaching and by electrolysis of the resultant solutions, has 
offered a problem which has attracted a large amount of 
attention. The difficulty haa been that due to the. presence 
of impurities in the solutions obtained, and to the effect of 
these upon the quality of the de ited ооррзг. 

Юг. Hoepfner has been опе of the thief workers in this 
field of nical inquiry, and the writer was informed by 
him in July, 1899, that the Hoepfner process was then at 
work on an industrial scale at Papenburg, in Germany. 

The history of industrial electro-metallurgy is, however, 
strewn with records of failure to extract copper from its ores 
in this way, and with the still more recent failare of the 
Ashcroft zinc extraction process before us, it would be rash 
to assume that Dr. Hoepfner has solved the problem of 
electrolytic copper extraction until the works at Papenburg 
have been in operation for a much longer period of time. 


HYPocHLORITES, | 


The use of solutions of hypochlorite of soda prepared by 
electrolysis, for bleaching cellulose and cotton goods, is 
slowly extending in Germany, France, and Russia. In our 
own country the writer is still unable to report any progress 
but a trial of one or other of the electrolytic bleaching pro- 
ceases will undoubtedly be made gig present year, as 
one of the large bleaching firms in the North of England 
has made all the preliminary arrangements for such a prac- 
tical test. 

All the processes for the electrolytic production of hypo- 
ehlorites resemble one another in principle, and are basel 
upon the electrolysis of а solution of common salt with 
insolable electrodes, at а low temperature and without a 
dia . "The various forms of cell, however, differ in 
details of cell construotion, and vary considerably in elec- 
trical efficiency. 

It is wholly impossible to give Lad amr any reliable esti- 
mate of the amount of power for the production of 
hypochlorites by eleotrolysis, but the following facts relative 
to the adoption of the various oells and will show 
that electrolytic methods of bleaching аге making progress 
in Earope. 

The Kellner cell and are in use at Golling, in 
Austria, at Obarlottenburg and several other places in 
Germany, at Sarpsfos in Norway, and at a few places in 
Russia. According to a German authority, 700 H. P. is being 
used in Germany by the various firms employing the Kellner 
cell for production of bleaching solutions.“ | 

The Vogelsang form of cell is stated to be in use at 22 
factories in Germany, but no estimate of ће H. P. utilised in 
these is available. 

The Oorbin cell and process are in use at Lancey, in 


France, while the Stefanow cell is stated to be at work at 


many places in Russia. 

No records of any attempts to utilise h orites for 
bleaching in America have come under the writer’s 
attention during 1899, bat the Woolf process for production 
of a disinfecting solution from sea-water by electrolysis has 
been ad at Havana, and a works, costing $50,000, has 
been built for operation of the process at this place. The 
plant was pat into operation in Jaly, 1899, and is stated to 
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be a success, an improvement in the state of the harbour 
being already noticeable. The plant comprises engines and 
dynamos of 500 H P., and can produce 160,000 gallons of 
disinfecting solution per day of 24 hours. The electrolysed 
solution contains 1:28 grammes free Cl per litre." 

It is not quite clear why the Wcolf process should be a 
success in America, when the Hermite disinfecting process 
has failed in Europe; but doubtless the higher cost of 
bleaching powder and all chemicals in U.S.A. has had some 
influence upon the result. 

With regard to the theory of hypochlorite production, 
Foerster and Jorre haye published the result of researches 
upon the stability of hypochlorite solutions.t They find 
that the conversion of hypochlorite into chlorate is caused 
by other conditions than heat, and that the presence of free 
hypochlorous acid is one of these. In the absence of the 
free acid, solutions of bypochlorite are fairly stable, even at 
an elevated temperature. 

Muspratt Smith have investigated the limita of con- 
centration for hypochlorite solutions, and have succeeded in 
obtaining liquids containing 500 grammes free Ol per litre, 
though not by electrolytic methods. They find that two 
of the chief hindrances to the prodaction of such solutions 
are the presence of ferric oxide and of carbonic acid as 
impurities in the original salt solution. ) 

- These researches are not without their bearing on the 
electrolytic production of hypochlorites upon an industrial 
scale, and they should be studied by all chemists engaged in 


this ind А | 
Б (To be continued.) 


REFUSE AND ITS CALORIFIC POWER. 


Bv ED. O. DE SEGUNDO, Assoc.M.Inst.0.E. 


THE paper by Mr. Newton Russell recently read and dis- 

at the [nstitution of Civil Engineers revives a subject 
of great importance to every member of the community. 
The hygienic disposal of town’s refuse is of the шк 
importance to the health of the inhabitants, aud should have 
& far greater olaim upon the attention of sanitary authorities 
than upon that of the electrical engi . Whether or not 
the means selected for its disposal Femili in utilisable bye- 
products should be quite a secondary consideration. When 
the possible utilisation of the heat of destructors was brought 
forward gome years ago, the class of mind that seeks to make 
money by any and all means was not slow to discover in the 
utilisation of town's refuse a means of fleecing the public by 
holding out dazzling prospects based upon the catch word 
“ gold from the dust-bin.” The boom in the production of 
refuse destructor companies, and its inevitable results, are 
within the recollection of us all, and the disastrous oonse- 
quences of the working of some of these companies have dis- 
credited the subject of the utilisation of town’s refuse to 
such an extent that it has been very difficult of late years to 
persuade the vestries and local authorities to treat the matter 
seriously at all. 

In 1888 the Local Government Board instructed Colonel 
Thomas Codrington to make a report upon the subject. 
This report is most instructive and useful, ‘and on careful 
к it becomes abundantly evident that the heat evolved 

y the burning of town's refuse cannot be looked upon in 
any other light than that of а i cire extremely variable 
in amount, and that the resulta obtained in one locality are 
no oriterion of what will be achieved in another. 

Undoubtedly, in residential districte, a considerable propor- 
tion of dust-bin refuse will consist of cinders and half-burnt 
coal and other combustible material. In manufacturing 
distriota the waste products of the factories, which may be 
combustible or the reverse, will enter largely into the com- 
position of the refuse. In agricultural districts the refuse 
will be of а character that could hardly be expected to 
contain the thermal value necessary to burn itself. Such 
refuse, of course, would contain a very large proportion of 


* Electrical World, October 7th, 1899. 
Journal fur Prakt. Chemie , 1899. Vol. 50, р. 53. 
| J. Soc. Chem. Industry, December, 1598. ch, 1899. 
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moisture, but the percentage of moisture is always consider- 
able, and from experiments made at Bradford, Leeds, and 
Whitechapel it was found, from the results of 23 trials in 
October, 1887, that the moisture varied from 29 per cent. to 
93 per cent. This moisture exerts a very great influence 
upon the calorific power as distinguished from the calorific 
value of refuse, 

An investigation of the calorific power of refuse 
accentuates the impossibility of such claims as were 
55 not £o long ago in regard to evaporative 

wer. t us consider for a moment refuse showing 93 per 
cent. of moisture, the maximum found in Col. Codrington's 
tests. Assuming that the moisture is evaporated at atmo- 
spheric pressure, and neglecting any further heat which it 
may carry away in mingling with the waste gases, the heat 
required per pound of this refuse to get rid of the moisture 
would be 0 93 lb. x 1,100 Th. U., or 1,023 Th.U. Now, 
some proportion of the remaining 0:07 lb. of refuse must be 
combustible, bat supposing it to be composed entirely of 
combustible, and making no allowance for heat carried away 
in the waste gases or in fusing the clinker, the calorific value 


thereof would have to be 5007 or 14,600 Th. U. per pound, 


in order that this refuse should be capable of burning itself. 
It is clear, upon the face of it, that such refuse cannot be 
burnt without the aid of other fuel. Now let us turn to the 
result claimed by Mr. Newton Russell in his recent ees 
Combined Refuse Destractors and Power Plants. He puts 
the average moisture at 20 cent, and the amount of 
incombustible at 32:8 per cent. This leaves 47:2 cent. 
as the amount of combustible matter from which all the 
heat must be derived per pound of refuse. He further states 
that the average evaporation is 0'99 Ib. water from and at 
212? per pound of refuse. 

A pound of good coal of calorific value 14,500 Th.U., 
contains enough heat to evaporate about 15 Ibs. water from and 
at 212°. The quantity of air theoretically necessary for the 
complete combustion of a pome of such coal, containing 88 
per cent. of carbon, would be about 12:5 lbs., and the amount 
of air per pound of such refuse as the above would be 
between 2 and 3 lbs. Assuming that a modern well-designed 
destructor requires 1} times the amount of air theoretically 
necessary for the complete combustion of the refuse, it may 
‚ bs taken that the actual amount of air pasaing throngh the 
furnace would be batween 3 and 44 lbs. per pound of refuse 
ae Patting it at 3:5 lbs, the heat account would be as 
ollows :— 


Heat lost іа i-r еш say, 600° x 023 Th.U. (*p. ht. 


of gases) x 35 lbs. гёз ove - 25 гав 484 
Heat lost in clinker raised to, say, 1,000° in furnace from 
69°, 0:828 x 940 x 02 ... б iis >» m 61 
Heat lost in evaporation of moisture, 20 per cent. of 
1,100 Th U.... ee [III eee ooo [Im [II 220 
Heat absorbed in 0:99 1b. water from and at 212° газ 957 
1,561 
Radiation, say, 5 per'cent. ... 75 
1,797 


These 1,797 Th.U. have to be supplied by 0:472 Ib. com- 
bustible which must therefore have a calorific value of 
1797 . 
= 8,800 Th.U. per pound. 

Colonel Codrington found the average moisture in the 
Bradford refuse to be 47 per cent., and the amount of incom- 
bustible to be 33 per cent.; therefore, only 20 per cent. was 
5 In this case the figures would be somewhat as 

ollows:— 


Heat lost in waste gases, say... M - 908 .. 250 

Heat lost in clinker aos eee #09 een eee oes 

E oe in evaporating moisture, 47 per cent. of 1,100 

Radiation, u)... „ 75 
903 


Nothing is stated as to any steam having been raised by 
the burning of this refuse; but, as only 20 per cent. is com- 
bustible, it would be necessary for this to have a calorific 
value of ud or 4,515 Th.U., in order to supply enough 
beat to burn itself. 


As one more example, let us consider the results of a test 
of the Horsfall destructor at Oldham by Lord Kelvin. 

Here the po moisture was about 30 per cent., 
that of clinker about 38 per cent., and the air per pound of 
refuse 2:06 lbs. :— 


Heat lost in waste gates, say, 600° x 023 x 206... .. 285 
clinker .. 


Heat T laden бра ali ШЕ. 
ng moisture, 30 per cen vee 

Heat absorbed in evaporation of watar, 1:06 х 966  .. 1,024 

1,700 


So the 37 per cent. of oombustible must in this case have 
a calorific value of 07 , or nearly 4, 600 Th. U. 

Now this is about one-third the thermal value of pretty 
good coal, and it is difficult to realise that cinders and ashen, 
mixed with animal and vegetable refuse, glass, rag and bone, 
broken pottery, old metals, paper, straw af hoc genus omne can 
produce a fuel having a constituent possessing one-third the 
calorific value of good coal. We are, however, confronted 
with figures in the last example obtained by a very high 
F gathered are unim- 
peachabie. 

To yield results from which one might generalise with 
accuracy, destructor tials should be extended over a full 
year, observations being taken at sufficiently frequent inter- 
vals to obtain a trustworthy average value of the nature of 
the refuse. 

It must be borne in mind that results obtained in trials 
extending over a period which in a steam éngine trial would 
be considered ample, would be considered wholly inadequate 
for the proper determination of the average calorific value of 
town refuse. Coal ia coal all the year round, but refuse 
varies in quality and in composition with the season of the 
year, and the amount of moisture depends upon the weather 
and upon the mode of collection. 

use, ав а fuel, cannot but be unsatisfactory, as no two 
loads are alike in composition, and the variation of the 
pressure in steam generated from the heat of refuse furnaces 
is often very great, nor can it be otherwise, and even a 
thermal storage system cannot completely oorrect the 
economical evils arising therefrom. In 
destructor should not be expected 
reliable heat producer. The first duty to be performed is to 
well and sufficiently consume or cremate the refuse of the 
district in such neighbourhoods as admit of no better or 
simpler method of its disposal, and the utilisation of any 
heat so produced mast be considered as purely adventitious. 
Such a view naturally suggests a consideration of the rela- 
tive costs of burning and of other means of disposal. On 


this point Col. Codrington’s report is interesting. The net 


cost of burning refuse, including a charge for repayment of 
principal and interest on the cost of the works, varies from 
330. per ton to 2s. 34d. per ton, the variations being mainly 
caused by the existence or otherwise of a market in the neigh- 
кон for the sale of mortar manufactured from the 
clinker. 

Mr. Russell states that the cost of destruction is 23. 5d. 
per ton, and that this is less than that at which the refuse 
could be barged away in London. It is certain that at least 
one Vestry has found it cheaper to barge away refuse than to 
burn it. In the Spring of 1898 it was reported by the 
хае of Battersea that during the last nine months the 
use of the destructor bad been discontinued and that a saving 
of £1,600 had been effected in spite of the fact that only one 
barge was available. In Mr. Medhurst's report to the 
Fulham Vestry in 1896, the cost of barging was pat at 28. 3d. 
per load. Now, as а load varies in weight from 15 owt. to 
14 tons, it is difficult to say what 28. 3d. per load works out 
at per ton, but taking the mean weight as being 22} owt. 
per load, then the cost of barging away from Fulham would 
work out at 24. per ton. At Leeds the cost in 1888 was 
stated to be 18. N ton delivered at the destructor. In 
1896 it was repo that during the previous three years 
working 181, 645 tons had been burnt at a total cost, in- 
clading interest on capital, but exoluding superintendence, 
of slightly over 28. per ton. 

The subject i8 one upon which no very eran wig win 
and reliable data have as yet been collected, no doubt because 
for the reasons set forth above, the trials necessary to obtain 
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such results would be tedions and expensive. At the same 
time it is to be regretted that more lengthy trials have not 
been carried out by the various authorities using destructora, 
as the results would be of the greatest value to others oon- 
sidering this very important question. 


RECENT PAPERS ON THE COMMUTATION 
OF THE DIRECT CURRENT DYNAMO. 


Тноввовн Remw.—“ Sparking, ita Caure and Effects”: read at the 
meeting of the American Institute of Electrical Engineers, 

Daoember 15th, 1897. s 

T. Fon Homen.—" Observations of Methods of avoiding Spark- 
ing in Continuous Current Machines.” Elektrotechnische Zeit- 
schrift, December 30:h, 1897. 

Eustace Tsomas.— Sparking in Dynamos.” The Electrician, 
February 18tb, 1898. | 

H. N. ALLEN.—" Bparkless Reversal in Dynamos.” Journal of the 
Institution of Electrical Engingers, April, 1888. 

W. Н. Evererr and А. H. PmAER.—" Experiments on Oommutation 
in Dynamos and Motors." The Electrician, April 98804, 1898. 

W. Н. Evunert and A. H. Pnax.— The Effect of Commutation on 
the Field of Dynamos and Motors." The Electrician, December 


30th, 1898, 
E. ABNOLD.— Elektrotechnische Zeitschrift, 
d. KaPP.— „ Flecktrotechnis:he Zeitschrift, 1899. 
$ 1.—Daring the last two years a large number of 


experiments апа papers have been published on the com- 
mutation of the direo t current dynamo. far as a 
complete solution is conoerned the problem seems to be very 
much where it was left by Mr. Bwinburne's paper, read 
before the Institution of Electrical Engineers in 1890 ; but 
the conditions are now well understood by a large number of 
engineers, many more dynamo makers can produce machines 
which substantially meet requirements, and partial solutions 
bave been by Sayers, Ryan, Mordey, and others. 
The practica! importence of the problem is continually 
increasing, so that a complete solution would repay а very 
iture of time and money; to this is due the 
energetic study from which these papers have resulted. A 
account of this work is most easily given by taking 
the varions points of the problem in order, and referring to 
the different articles in the course of it. 
$ 2.—Commnutators are commonly said to be damaged in 
two ways. If the ourrent flowing from the brush into part 
or the whole of a commutator bar is excessive, the turface is 
heated in consequence of the contact resistance, the copper 
is fused and dragged away by the brush and the commutator 
becomes rough and scored. This effect occurs during the 
time that the bar is in contact with the brush. Or if there 
is a considerable current flowing between the brush and the 
ber, and а corresponding difference of potential between 
them, at the instant when they separate, an aro is formed 
between the trailing edge of the bar and the toe of the 
brush. The injury caused by this arc takes place during a 


short period after the bar has left the brush. 


Fig. 1. 


As to the first cause of injary, it is clear that the best 
possible condition for avoiding this is, that the current 
flowing from the brush into the commutator shall be 
uniformly distributed over the whole of the surface 
ш contact, so that where a brush covers several bars the 
Current flowing into each bar is proportional to the area of 
each in contact with the brush. "Thus, suppose in the case 
of fig. 1, one-fifth of the brush resta on segment a, and four- 


fifths on segment 5, the collection will be the beet possible if 
one-fifth of the current flows into a, and four-fif into Ь, 
This obvions proposition was very clearly laid down by Mr. 
Thorburn Reid in pu y ras the fundamental condition for 
good commutation, and the problem may be treated as one for 
ascertaining the means of ucing this effect. If the 
flow of current from the b into the commutator isevenly 
distributed, it is clear that all the commutator bars under 
the brush must be at the same potentia], differing only from 
the potential of the brush itself by the product of the total 
armature current and resistance of the contact surface. The 
condition, then, for perfect collection, is that every com- 
mutator bar shall remain at one and the same potential 
during the whole time that it is under the brush. It is clear 
that this condition also meets the case of the second cause 
of sparking, is., the formation of an аго at the toe of the 


. brush, sinoe there is then no difference of potential between 


a ber leaving the brush and the brush itself, other 
than the small quantity determined by the resistance of the 
contact surface; while the current passing between them at 
the instant of ыа contact is nil. 

The maintenance, then, of each commutator bar at one 
роза during the whole of the commutation period may 
A treated as the one necessary condition for perfect commu- 

ation. 

$ 3.—The conditions for obtaining this result are easily 
stated. To take a simple case, consider fig. 2, a diagram of 


pe of а ring armature revolving in the direction of the 
rge arrow. The total armature current is 2 c, of which half 
flows away from the brush in each direction round the arma- 
ture. The brush in this case is drawn the width of one 
commutator bar, so that it never touches more than two bars 
at once, and only one coil is being commutated at a time. 
€; €, are the currents flowing from the brush into the two 
bars under the brusb, and c is the current in the convolution 
A which is being commntated : £o that 
ei Oe, and ez = G- e; 
or 2 с = ео + сз, and 2 c = с, — су. 

When the leading edge of bar 2 first oomes to the heel of 
the brush, the current c in the convolution A has the value 
с. When half of the brush is on ber 1, and half on bar 2, 
if the commutation is perfect the current flowing into the 
brush is equally divided between the two bars, во that 
€; = сз, and с = o. When ber 2 leaves the brush the 


current in A is again c, but in a reversed direction, so that 


c= — с. This gradual reduction of the current in A from c 
to zero, and its subsequent increase to c in the opposite sense, 
constitutes the process of commutation, and if this takes 
place at a uniform rate, and is exactly completed during the 
commutation period, the commutation is perfect, and, given 


| pope dimensions to the brushes and commutator, is spark- 
eas, 


It should take place at a uniform rate because the 
area of the contact of each bar changes uniformly, and it 
must be complete at the end of the commutation period, or 
an arc must necessarily be formed. Fig. 3 represents this 
conclusion diagrammatically. Here the ordinates of the line 
а б о й в represent the value of the current in the oonvolu- 
tion л, and the abscisese the time: m represents the moment 
when ber 2 (fig. 1) first reaches the heel of the brush ; o the 
moment when the brush rests half on ber 1, and half on 
ber 2 ; n the moment when bar 1 leaves the toe of the brush. 
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The period m o n, which elapses while the insulating plate 
between two bars is moving under the brush, is the commn- 
tation period. The current in 4 has the uniform valne c up 
to the point ö; during commutation this is gradually 
reduced and reversed, and after the point d the value — c is 
maintained. The condition for perfect commutation is that 
this line ö o d shall be straight. If the commutation is im- 
mu the current in A may take such a course as the dotted 
ine 5 f g, the excess of the current to the left of d producing 


Fia. 3. 


excessive heating of the surface of the bar, and the excess to 
the right of d producing an arc at the toe of the brush. 
Messrs. Everett and Peake observed the history of the current 
in the commutated coil of a dynamo in the laboratory of 
University College, Nottingham, and gave diagrams of it in 
the first of the two papers referred to above. The curves 
departed widely from a straight line in several cases, but in 
one (curve Q of fig. 4 of their paper) the commutation must 
have been very nearly perfect. 

§ 4.—Consider how the magnetic flux through the convo- 
lution 4 must change during commutation in order to reverse 
the current in this particular way. The conditions to be 
met for perfect commutation are that the current is to 
uniformly daring the commutation period from a value c to 
a value —c, while the ends of the convolution, +.в.‚ the two 
commutator bars, are to remain always at one constant 
potential. These require that the magnetic flux through the 
coil is to change continually during the commutation period, 
and at a rate which at each instant is proportional to the 
current flowing in it. Thus if the value of the current in 4 
at any instant is c and the resistance of the convolution is R, 
the flux through the convolution at that instant should be 
changing at a rate c R. 

И in fig. 4 the ordinate of the line a o 5 representa on 
some scale the value of c R for perfect commutation during 


Fia. 4. 


the commutation period mn, and consequently the rate of 
change of magnetic flux in the convolution, the value of the 
flux itself will be represented by a parabola d e f which has 
the property that the tangent of its inclination to the axis is 
at every роз, proportional to the corresponding ordinate of 
ao b. This curve is symmetrical about o e, and shows that 
the flux through the convolution should be the same at the 
end of the commutation as it was at the beginning, and 
should have a maximum value in the middle of the period. 
The ordinates of d e f represent armature flux in a sense 
opposite to that of the rotation of the armature in fig. 2. 

he form of the line a o ö of fig. 4 as it occurs in actual 
machines has been determined by several observers. Messrs. 
Everett and Peake’s paper of December 30th, 1898, contains 


several examples of this of very great interest, and others are 


takes place uniformly during the whole commutation period. 

§ 6.—The change of fiux in the coil under commutation 
during the commutation is the sum of two effecta, 
One of these is the result of the movement of the coil in the 
magnet field, and the other is the result of the change of the 
current flowing in the оой itself and in neighbouring coils 
undergoing commatation at the same time. The flux due to 
the current in the armature coils, other than those which are 
being commutated, is small, does not change much during 
the commutation and need not be taken into account 
in this connection. The case where only one coil i$ commu- 
tated at a time has been chosen here to simplify the statement. 


Fig. 6 isa diagram of part of the magnet field of a dynamo, 


where the fine lines represent the flax due to the field magnet. 
A 4’, BB’ are the ions of the commutated оой at the 
inning and end of the commutation period. When the 
is at a the current flowing through it isc in the direction 
A' — A ; when at B the current is again c but in the sense 
B — в. Jf the flux through А a’ due to the magnet system 
is Ф in the sense of the arrow во marked, and the flux 
entering from the stray field between А and в is ¢, then the 
flax due to the magnet field through B в is Ф — ф. The 
flux through A A' due to the current flowing in it 
is shown by the arrow marked “ and is opposed 
to ù T through в в’ due to the current 
is the arrow u, and is їп the same sense as 4. II 
the flux through the coil is the same at a д’ and B B. 
the necessdry condition for perfect collection, Ф — ү 
= $ — , and 9 = у + y’. It is commonly assumed 
that y and d are equal to one another, and to quantity ! c, 
where J is independent of c. It seems to be a legi 
assumption for this purpose, but it should be remembered 
that it is only approximately correct subject to oertain 
conditions. Mr. Allen's paper in the Journal of the Institu- 
tion of Electrical Engineers gives a great deal of information 
on the value of this quantity / for various positions of the 
coil. For perfect oommutation we may say that the flax 
entering the armature in the commutation space is propor- 
tional to the current, and write 9 = 2 Г с. 
$ 7.—As to the distribution of the flux ф between л and B. 


‘The curves of fig. 7 show the relations between the two com- 


ponent parts of the flux which change in the ooil during its 
passage through the commutation arc from a to B. The 
ordinates of curve I. measured above A B give the total flux 
in the coil at each point, which was shown in § 4 to follows 
certain parabolic law. This flux is the sum of that due to 
the current in the coil undergoing commutation, shown by 
the ordinates of IL, and that due to the main magnet field 
shown by curve III., which is the quantity o. If the last 
curve were a straight line, it would show that the distribu- 
tion of ¢ (of fig. 6) should be uniform. It is, however, an 
arc of a parabola, and shows that the field ¢ ought to be 
least dense near A at the beginning of commutation, and 
more dense near B, which is the character of the actual field 
of a dynamo, 


a — — — — а 
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$.8.—The relative importance of these quantities and the 
amount by which the ourve III., fig. 7, deviates from a 
straight line may be realised from a practical illustration. 
Consider a machine having an output of 200 amperes at 
100 volts at 600 revolutions, with 50 sections on the arma- 
ture, and 2 convolutions to the section. Then if the brush 
is the width of one section, the commutation period is °002 
second, and the total armature flux is 10,000,000 lines; 
i. s., 5,000,000 through each side of a ring Armature near the 
commutation point. In fig. 7 A B represents ‘002 second, 
and A e represents 5,000,000 lines. Sn the resistance 
of each armature section to be ‘0001 ohm. Then in fig. 4 
т n is *002 second, and a m or b n representa such a rate of 
change of flux through a coil of two turns as will drive 100 


Fia. 7. 


amperes through a resistance of 0001 ohm, ż.6., a rate of 
change of 500,000 lines per second. Then the areas o a т, 
0b n, and the height eg each represent a total flux of 250 
lines. This is the total quantity by which the flux through 
the coil is to be first increased and afterwards diminished 
during the commutation, period of 002 second to effect 
perfect collection and is represented in fig. 7 by сос p 4. 

Consider next the change of flux due to the rev of the 
current in the section. Mr. H. N. Allen found the in- 
ductance of a single turn on the armature of a small Immisch 
motor with a commutation period of 0025 second to be about 
810-7" henrys. With the larger armature of out example 
we may assume that the reversal of 100 amperes in a ooil of 
two turns would produce a change of flux of at least 200,000 
lines. In fig. 7 A a and B each represent 100,000 lines, 
and c d repressenta 200,000 lines. It is evident that where 


ра = 250, and e f = 100,000 the curvature of the line III. 


is y insignificant. | 
$ 9.—The case where the brush covers several sections of 
the commutator may be considered with reference to fig. 8, 


where the brush is drawn of the width of four sections. 
The coil A is just about to enter the commutation arc, and 
the coil в has just left it with its current fully reversed. 
The currents in the three intermediate coils are in the pro- 
dem of reversal, and the magnitude of the current in each 
coil is marked at the side of it. If the flax in the armature 
dus to one of these coils having a current c is J с, it may be 


seen that the flax in coil А may be represented approximately 
by 41 c in one direction, and that in B by 4 / 0 in the other 
direction. The change of flux b2tween the positions A and 
B is then 8 Гс, and if the flax is to have the same value at 
the end of the commutation period as at the beginning, the 
rate at which this flux haa to be introduced from the magnet 
field has exactly the same density as when the brush was 
only the width of one section. This indicates that commo- 
tation cannot be effected in a weak field by the device of a 
thick brush. 


(To be continued.) 


— _— 


SURFACE CONTACT SYSTEM AT TOURS. 


AN interesting surface contact system of electric railways has 
been in А рүе for several months in Tours, France, 
which is the first practical application of the Diatto surface 
contact system with underground conductors. These lines 
have run uninterruptedly since they were opened for traffic 
and their M. gerens is reported to have given entire satis- 
faction. The Tours tramways comprise a number of urban 
lines having an aggregate length of 12 km., approximately, 
and suburban lines to Luynes, Saint Avertin, and Vouvray. 
The Diatto system is installed only in the heart of the city, 
the remainder of the lines being equipped with the overhead 
trolley system. The power house contains four boilers joie 
a heating surface of 165 eq. m. each, giving 2,000 kg. o 

steam per hour. There are three simple condensing engines 
of 300 H. P., each belt connected to a generator of 200 Kw. 
capacity, giving currents at 550 volts pressure. The system 


of distribution, which is described in La Nature (a trans- 


lation appearing in the Street Railway Review, of Chicago, 
from which we reprint this article), is comprised of cables 
buried directly in the ground, from which are connected all 
the branches which operate throngh the surface contacts. 
For some previous notes on a prior Diatto system we may 
refer readers to the ELECTRICAL REVIEW for November Ist, 
1895, р. 535. 

On the surface of the road, between the rails, are placed 
surface contact blocks at short intervals apart, each having 
in its centre a metallic piece, Е, fige. 1 and 2, which is 
slightly raised above the surface. In the interior of the 
block is a pipe connected with the branch, 1, from the 
cable, J, coming from the power house. The car carries an 
electro-magnet, A, which magnetises the pieces B, C, and p. 
These in gliding over the metallic surface piece attract a 
movable piece in the interior of the pipe which establishes 
electrical communication between the bar, B, on the car and 
the cable, J, from the station. The blocks are thus put in 
electrical connection with the cable only at the moment that 
the magnet bar of the car is above them, and the circuit is 
broken as soon as the car has passed. The blocks are placed 
sufficiently close together so that the magnet bar is alway 
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over one of them and the electrical connection between the 
cable and the car remains continuous. The contact block 
forming part of the pavement is made of t, as shown 
in the transparent design, fig. 2, the middle of it being 
hollow and the opening to the surface containing a tube. 
At the upper part is a fixed plug, E, of anti-magnetic metal 
having at its centre a cylinder of soft iron, L. A little 
below this is a pair of iron brackets, d, m, embedded in the 
block, which apponi on their ends an ebonite oup filled with 
mercury. In the bottom of this cup is screwed a ооррег 
plug ing а small copper rod, which is immersed at its 
ower end in another small cap of m The latter is 
connected through the cable, 1, to the cable, J, from the 
station. us the DUET ire a в ebonite cup floats 
ап 1гоп plunger, P, the weight of whi rly adjusted. 
The head of the uage Io formed of a trupcaled е of 
homogeneous and very hard graphite, and the aris of the 
iron, L, also carries в piece of the same kind of carbon, 
which is hollowed out to perfectly fit the cone on the 
plunger. These two pieces of carbon join accurately and 
make an excellent electrical contact. The place where this 
contact is made is enclosed, as shown in the iustration, ina 
special chamber. 

The magnet bars, в, с, D, are connected by horizontal 
electro-magneta, 4, which make the central bar, B, a north 
pole, and the bars, o and p, south poles. The magnetic 
circuit is thus established from the bar, в, through the 
plunger, P, and the bracket, d, to the bar, c, and a similar 
circuit is established on the other side of the bar D. The 
magnetism draws the plunger, Р, to ita upper position. Each 
electro-magnet carries two windings, one of which is 
traversed by the current which operates the motors, and the 
` other by a current from a small storage battery giving 5 
amperes at 30 volte. At the moment of starting it is the 
carrent from this battery] which energises the magnets and 
raises the plunger. Areing is avoided when the current is 
broken at the carbon contacts by reason of the good quality 
of the carbons, and the rear end of the electro-magnet bar 
is slightly raised ia order to avoid a too sudden breaking at 
the contact. The blocks are set in the paving, so that no 
water can possibly penetrate beneath them. The return 
current is carried to the power house by the track rails, and 
it may be-added that defective blocks can be removed and 
, replaced within а few minutes. 


ELECTRIO TRAMWAY PLANT. 


THERE are at the present moment between 40 and 50 
electric tramways in this country either in operation, or 
nearing completion, and it is interesting to examine some 
of the features that characterise the various plant and 
machinery that is being used. Most of our readers are aware 
that one of the reasons urged in extenuation of the want of 
standard systems in electric lighting plant was the modest 
and tentative manner in which it was taken up both by local 
authorities and companies. In tramways, however, there 
could be little or no excuse for many of the errors that 
were committed in the design of electric lighting plant. It 
is pleasing, therefore, to note that small units are not being 
adopted in any of the tramway schemes that have been pro- 
posed. Obviously, the size of a unit depends in a great 
measure upon the extent of the tramway system, but even in 
tramways that are only two or three miles in extent, and 
where there is not likely to be any immediate extension, the 
engines used are not small, considering the size of the line. 
In few cases are engines being adopted of less н.р. than 250, 
while in some instances engines of 1,200 H. p., 600 H.P., and 
300 HP. are being put down. Probably the size mostly 
affected is one of about 330 H. p. There is not, however, any 
striking predilection for one type of engine over another, 
and it is worth noting that 16 systems are employing high 
speed engines, 24 low speed, four moderate ead engines, 
and two are using turbines. The most striking fact in 
connection with the engines is that the low speed type practi- 
cally represents American engines in this country, and 
although it is at the moment difficult to ascertain the exact 
horse-power represented in these different types, there is 
little doubt that the preponderance is distinctly on the side 
of the low speed engines. 


On the question of boilers there is a fairly equal division 
between Lancashire and water-tube t Inclading 
under Lancashire two or three marine loco. types, the 
total number of systems employing this class of boiler is 25, 
and of those using water-tube boilers, 16. Here, again, such 
comparisons may be misleading, because no indication is 


fair criterion of the differenoe in the horse-power. 

Coming to consider the outside work of the tramway 
system, there is a considerable diversity of ice in the 
gauge of the rails. Fortunately, however, majority of 
systems use one of two gauges, and it is clear local 


but as we have suggested, 
thoroughfares are mainly responsible for this. There is one 
system, however, which is credited with using a 4 feet 7; 


a gauge of 
CCC there is an 
employs 


coi 


tbat in some parts of the Dublin system, when two cars are 
side by side, there is no room for the narrowest vehicle to 
them. Ireland, by this, preserves its character for originality, 
but we should hesitate to say that the present tramway authori- 
ties are responsible for e or шару will no doubt remember 
the extraordinary met i i 


and in some cases lower. 
Notwithstanding the many objections raised in various 


works that were originally pat down for lighti 
It is natural that there should be a considerable diversity 
of practice in overhead work; but, generally speaking, side 
and centre poles are characteristic of English work. It is 
true that in many cases the span wire has adopted, and 
in some towns one could not quarrel with its appearance, 
for it is certainly immeasurably superior to side poles with long 
bracket arms. 

It may be a matter of surprise to find that of the 46 
tramways in operation, or in process of completion, 24 are 
owned and controlled by 1 authorities, as against 22 
owned by companies, Moreover, there can be no doubt of 
the magnitude of some of the systems that are being under- 
taken by municipalities, two of the most notable being in 
the Manchester iier T ан Manchester Ae Seder 
is ing out probably the largest system in the country, 
and the neighbouring borongh of Salford is pledged to 
complete a system of 40 miles of single track. 


THE DETERMINATION OF THE JUMP IN 
GUNS.“ 


Bv CAPT. JOHN P. WIBBER, U. B. A. 


Tux electrical tuning fork has been applied to many experi- 
mental determinations, among the latest of which аге those 
of Lieut. Dunn, Ordnance Department, U.S. Army (Journal 
United States Artillery, Vol. vii, pp. 29 and 218); Lieut. 
Squier, U.S. Army; Prof. Crehore, Dartmouth College, and 
quite recently, Profs, Oranz and Koch, Stuttgart, Germany. 
The investigations of these gentlemen on the vibrations in 
the vertical plane of the barrel of a rifle held horizontally 
“ra a noteworthy addition to the general subject of 
llistics. 


* New York Electrical Review. 
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Tu» Уйвттол Lore y Мавкв тне Instant тни PROJKOTILE tion the projectile actually takes on leaving the muzzle of 
Leaves тни Молаг, а gun and the direction it would have taken hud it gone 

exactly as it was aimed, or, in technical language, the 
difference between the angle of elevation and the angle of 
jection, has long been veiled in mystery. The able 
investigators named above have undertaken the investigation 
of this subject, and have come to the conclusion that it is due 
to the vibrations set up in the gan barrel at the moment the 


gun is fired. | 
а Ву It will be remembered (вее Journal United States 
Artillery, Vol. iv., No. 4, October, 1895) that, Prof. Crehore 


Fia. 1.—Cuavm or ViBBATION or A PorwT 1:5 OgxrrugTARES 


рвом MUZzLE. and Lient. Squier, in their investigations on a photographic 


method of determining the complete motion of а gun durin 
recoil, came to the following conclasion : “It may be said, 
therefore, that a Springfield rifle does not move appreciably 
before the bullet leaves the muzzle. Even if the motion 
were appreciable, its direction is such that it is parallel to 
the axis, and does not affect the aim of the gun." Profs. 
Oravz and Koch came to a very different conclusion, and 
their data for this conclusion are presented graphically in the 
Fra” 2.—CunvB or ViBBATION OF A Point 550 CENTIMETRES photographs тер топо herewith, of which Lhe: origina 
FROM MUZZLE, 1019 Пар MANT: оге, Г 
Their method of procedure was similar to that of Profs. 
Crehore and Squier. To show graphically that there were 
vibrations, and to determine their character, they utilised 
instantaneous photography, a oertain point of the barrel, 
during the movement of the projectile along the bore 
and after it left the bore, being photographed on a plate, 
which is moved rapidly past in the plane of the photograph. 
In this way the progress of the vibration of the point in ques- 
Р tion is photographed as а curve on the plate. 
8 8—0 ү рр In order to determine the exact time for each position of 
, MUS oe EU the point, the vibration of a tuning fork (of known rate) is 
photographed on the plate at the same time, so that b 
counting the number of vibrations of the tuning fork 
(appearing as а waving line on the plate) the exact times in 
. which the varying positions of the point occur may be 
readily determined. 
The accompanying figures illustrate clearly how reliable 
. and accurate their method was, and algo how reasonable their 
conclusions. Fig. 1 shows above the vibrations of the tuning 


(Ета. 4.—Оовув or VIBRATION CAUSED BY МЕВВІҮ PULLING fork (the time scale for all the figures), and below the vibra- 
TRIGGER WITH NO CHARON зи Виши, tion curve of a point of the barrel 1*5 centimetres back from 

| | the muzzle, the vertical line ) indicating the instant the pro- 

es — jectile leaves the muzzle, Fig. 2 shows the motion of a point 
«<< лы е: Какай 55 centimetres back from the muzz'e, and fig. 3 that of a 


point 110°5 centimetres back from the muzzle, Fig. 4 
ehows the vibrations of a point when the trigger is pulled 
without having apy charge in the gun. 

Fig. 5. shows the vibration of the same point as fig. 1, but 
with only half the fall charge. Fig. 6 gives the same with only 
a quarter the charge, and fig. 7 the same with only one-eighth 


a B Y : : 
, the charge. These figures explain how the jump varies with 
DCUM оз отаона the charge, the number of vibrations being greater as the 


charge is less. 

This constituted a splendid example of convincing inves- 
tigation where actual observation of р вашара is impossible. 
The work of Profs. Cranz and Koch is a classic in its way, 
and makes a decided step forward in the solution of the 
intricate problem of the jump. Although their investiga- 
tions во far have been confined to a icular small arm 
rifle, there is no reason why the conclusions reached should 
not apply to rifled gung of the largest calibre. The experi- 
menters, however, are not content with this, but propose to 


S uw : ^ia 
Еа. 6.—CuavE or VIBRATION OF A Point 1'5 CsnNTIMSTRES continue their work, to determine, if possible, all the factors 
ғвом MUZZLE wits QuaBTEs OHABGE. раг enter and modify the jump in various pieces of 

| ordnance. 
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ELECTRICAL WORK IN 1899. 


THE year that hes jast closed has been a remarkably eventful 
one for most branches of the electrical industry. The manu- 
facturers, to use a colloquialism, have been pulled out of the 


Re 
Re 
Sete Ж 
ate 


Fia М es va Es ViBBATION 1:5 CENTIMETRES FROM MuzzLE pan ы gr pee oe ерү E 
7. O ectricity for lighting and motive power purposes, and 
EC most important of all, there has been a conspicuous activity 


in the direction of electric tramways. There have been 
The canse of the so-called “jump” of rifles, that is, the features which have not been especially agreeable, among 
angular difference (in a vertical plane) between the direc- which we may include the partial quashing of power trans- 
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mission schemes and the numerous interruptions in public 
lighting systems. Events which, if they had oocurred singly, 
wonld А руе have attracted great attention, have been 
crowded out of one’s recollection by subsequent ones. Oar 
esteemed contemporary, the Engineer, following an annual 
custom, has issued a review on the year's work, and bas 
certainly given an entertaining, if not wholly acourate, 
account of what has happened. It is quite true, as our oon- 
temporary points out, that there has been a great difficulty on 
the part of contractors in supplying goods within the specified 
pu but though contractors may to some extent be 

lamable in the matter, we cannot wholly withhold blame 
from customers who, if they had мачы sia together to place 
contractors in a dilemma, could not have succeeded better 
than they have done. Though it may be departing some- 
what from the subject, it is not uninteresting to mention that 
with the pressure still being maintained проп manufacturers 
they are not likely to improve very materially in their 
ability to: deliver machinery, because there is little doubt 
that the war is calling off a large number of reserviste, and 
though few of these may be skilled mechanics, many of them 
are filling positions of utility in workshops. In addition to 
tbis we opine that the difficulty of getting coal and the 
probable rise in price, mean not only delay but probably 
enhanced price of materials. It should not be forgotten, 
too, that the railway companies are impeding delivery of 
plant to a very considerable extent. Very properly our con- 
temporary gives considerable prominence to the breakdowns 
that have been experienced in many supply systems ; bat 
the fact that many serious extinctions of light on the mains 
of the Westminster Company show the advisability of 
having two different sources of supply in the case of public 
buildings and large consumers of current, is hardly patent 
to everybody. One must sympathise with consumers of 
every class who are subject to sly dee of light ; but the 
fact that there has been a temporary failure of electric light is 


not much of в reason why the consumer should have private 


plant. There are many public buildings using their own 
electric lighting plant, for the simple reason that it is 
cheaper than buying electricity from the street mains ; but it 
would be quite contrary tothe teachings of experience to put 
down one’s own installation for emergency purposes. Under 
normal conditions a private plant is less reliable than a 
public service, and it is quite a common practice with per- 
sons who use their own plant to be connected to the public 
mains if a local supply exists. No one more than ourselves 
deplores the annoying cessations of supply which have been 
experienced in different parts of the country; but if reason- 
able precautions are taken to guard against breakdowns and 
interruptions electric lighting consumers need not 
troubled. It is, we are sorry to say, the absence of 
precautions that has been responsible for many of the 
interruptions in electric lighting. We share the regret 
of our contemporary that there should be so much diversity 
of practice in the use of high voltage lamps, one town prefers 
210, another 220, 230 and во on. The fault is entirely with 
the engineers of supply systems, and we should welcome an 
proposal that had for ita object the standardising of engi- 
neers! Manufacturers of lamps say that the high voltage 
ones are as good as a 100-volt lamp, and quite recently a 
well-known municipal engineer came forward and oorro- 
borated this statement. The real judge of the matter is the 
consumer, and on this point it is difficult to obtain authentic 
information. We have previously expressed our opinion in 
these columns to the effect that more than one lighting 


authority has been somewhat arbitrary in dealing with the 


question of the change from 100 to 200-volt supply, and it 
is not surprising that consumers should have occasionally 
made protests. The question of 200-volt supply may 
now be considered closed, and if there are still difficulties 
in securing high voltage lamps, we are convinced that the 
matter will eventually right itself. An engineering survey of 
electrical progress could not have omitted some reference to 
the lines on which modern companies are developing ; but 
though our contemporary notes the erection of several large 
Stations at Willesden and elsewhere, it makes no note of the 
causes which have led up to these impending changes. Asa 
matter of fact, there is only one station which is being built 
at Willesden tor electric lighting purposes, and this is the 
polyphase station of the Metropolitan Electric Supply Com- 
pany, the first portion of which is practically completed and is 


5 It is quite true that the St. James's and 
Company contemplates the erection of large works 
at Willesden, and at some little distance e generating 
works of the Kensington and Notting Hill panies are to 
be erected. The most interesting phase of the devel 
is that companies which have been entirely identified with 
low systems are compelled to go outside their own 
districts in order to erect plant large enough to cope with the 
probable demand. We suppose that is the ultimate destiny 
of most low ure companies. They will continue, no 
doubt, to distribute continuous current to their customers, 
and there is every reason why they should; but primarily 
they will be compelled to generate high currents out- 
side their area of supply, and transmit to various centres 
where the necessary transformation will be effected. With 
the great expansion that is taking place among private eleo- 
tric lighting companies and the rapid development of muni- 
cipalisation, there is likely to be a sharp conflict, between the 
two 5 We have already witnessed the repulse 
which the General Power Distributing Company met with in 
the House of Commons, mainly at the instance of the muni- 
cipalities whose districts were threatened with competition ; 
this was only a preliminary skirmish, and we are likely to 
see a further conflict between private enterprise and the 
advocates of municipalisation during the next Seesion of 
Parliament. It is not necessary to follow our contemporary 
through its осе Lo н new T which have been 
opened during the ‚ but it falls into some curious 
iru which we sh bald Tardly have expected to find in its 
pages. For instance, it is stated that at Bolton Ferranti 
fly-wheel dynamos have been installed to give 460 volts 
across the outer wires, on the three-wire system. Then, 
again, we are told that at Derby current is being supplied 
from the lighting station for traction purposes. Our con- 
temporary notes with gratification the threatened activity of 
the London County Council in the domain of electric 
traction, and though we could have wished that the pro- 
tramway scheme were in the hands of a more 
stable body, it is something that there shonld be 
a proposal to start electric tramways on a large soale in the 
metropolis, At the same time we view with grave appre- 
hension the suggested use of the conduit on a large scale, and 
it is to be sincerely hoped that farther information will be 
eventually forthcoming on the бвевсіа! experience of other 
countries in regard to conduits. The general progress that 
has been made in tramways is dealt with at some length, but 
apparently in our contemporary’s estimation the most striking 
fact in connection with this i8 the use of combined stations 
for lighting and tramways. In many towns, combined 
stations have been more the result of accident than design, 
inasmuch as the stations have been in many cases designed 
for lighting, and it was only by a fortuitous circumstance 
that the municipality took up tramways. 

It is only natural that electrical matters beyond our own 
shores should come in for some of the attention of our con- 
temporary, and a rapid. survey is made of developments in the 
United States, notably in transmission of electric energy over 
wide areas, and the adoption of electricity on steam rail ways. 
There is little doubt that the use of electricity on Chicago 
South Side Elevated Railway is one of the greatest accomplish- 
ments achieved by electrical engineers, and in face of the 
results that have pa арене it is эрме ы rais da 
the огаш and fitful experiments on the Metropoli 
Bailway. P has been pointed out more than once that sinoe 
the adoption of the Sprague mu:tiple unit system on the 
South Side Railway, the net earnings have been more than 
trebled by the alteration, and the ratio of expenses to earn- 
ings has decreased from over 80 per cent. to about 55 per 
cent. What are the directors of our underground railways 
doing to ignore such figures? Yet we suppose that if the 
experiments that are being made between Earl's Court and 
High Street, Kensington, are not successfal, it will be 
conoluded that there is no virtue in electric traction ! 

It is unfortunately true, as our contemporary suggests, 
that electric road carriages have made no brave show during 
1899, yet accumulators are steadily improving all round. 

Apparently the writer in the Engineer looks upon the Nernst . 
lamp as а variety of ordinary incandescent lamp, for we 
are told that electric lamps of the ordinary carbon filament 
form do not appear to be so satisfactory when used with 200 
volts pressure as they are when used with 100 volts, and Dr, 
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Nernat, of the University of Göttingen, has brought out a 
lamp which һе states will give an efficiency of 1-5 watts 
per candle. No doubt this lamp possesses possibilities, and 
that is all that can be said for it as yet, although its 
advocates have faith in its ultimate success. 


 ———————— 
CORRESPONDENCE. 


Tested Lamps. 


With reference to the remarks made by “Е. E. E." re 
flashing lamps, I would first point ont that “F, P. S.“ has 
olearly that the filaments (ав a rule) are not flashed in 
their bulbe, so it is quite unnecessary to discuss that point 
again, for if such were the case a considerable blackening 
of the a would take place, and this would render the lamp 


With regard to the filling of tbe bulbs with gas before 
pumping, practised by some makers, this is done to make 
certain that the small portion of gas left in the bulb is 
not air, or any gas injurious to the filament. 

Ав to the increase of current mentioned, I have tested 
lamps of very nearly all makers (English and Continental), 
and I have found several in which the current was higher after 
600 hours’ үш than it was at the beginning. 

I think the results of the Tested Lamp Company are more 
reliable, owing to the fact that they sell lamps, and that the 
information they give was acquired for their own guidance 
and interest, which latter is obviously to find the best lamp. 

I also noie that E. E. E." is an Englishman, and that hi 

triotic feeling seems apt to run away with him. Bat, with 

ue deference to him, I am of opinion that the average 

American lamp is considerably better than the average 
English one. | 

Lastly, I think that “ E. E E. s“ oaseis a very feeble one, 


as he has unsuccessfully tried to pull to pieces а few isolated . 


statements quoted from a thoroughly sound article. 
English Electric Engineer the Second. 
January, 5th, 1900. m 


I must ask “Electric Engineer" to refer to my last 
letter, where he will find that [ agree with him re the flash- 
ing of filaments. 

Of course the flashing gas does not explode under the 

i conditions of flashing, for if it did I do not see 
how any filaments could be flashed. 

What I said wes, ^I know that at. least one lampmaker 
puts gas into his bulbs.” This I still maintain, and as I did 
not say what gas or for what p this was done, your 
correspondent has missed my point (namely, that gas was 
left in the bulbs), and has gone off at a tangent about the 
flashing and pumping processes. I cannot see how “Electric 
Engineer" makes out his second error, for on working out 
the figures (to which I believe he refers) I make the increase 
054 ampere, instead of 0886 am or his latter figure 
1134 ampere, which would be to the company’s advantage. 
It seems a very difficult matter to write an answer clear 
enough to prevent your correspondent from evading it, but 
I must state that the current at the “end of a lamp's life” 
(of, say, 600 hours) is often greater than that at the com- 
mencement, 

The above fact he would have seen if he had referred to 
Sir W. Н. Ргеесе'в testa, as I asked him to do some 


weeks ago. 

I hope that there will be no further need for me to tres- 

on your valuable space. 

Surely Mr. Still does not mean to say that when an 
engineer orders 100-volt lamps he ought to test them at 
some other voltage ? 

I quite agree with him that it is sometimes diplomatic to 
рыу а consumer with а lamp wrongly marked. 

. Still appears to think that the average starting 
efficiency of foreign ше is 44 watts per candle. | 

I can assure him that he is wrong, this is not the case. 

If he wants to find a 4}-watt lamp I should advise him to 
look amongst some of the leading English makes before 


resorting to foreign ones. 
F. P. S. 
| Electrical Engineer. 
January 6th, 1900. 


The Use of Rubber Insulated Wire and Steel Conduits. 


I have read with interest the article by Mr. Zingler on 
the above subject in your current issue. As one of the first, 
if not the first, to use metal tubing for the purpose of 
carrying electric light wires, it is gratifying to me that even 
at this late hour the question of metallic protection v. wood 
casing, is now receiving attention. 

While agreeing with a number of points referred to in 
the article, there is one on which I strongly disagree. If it 
is а fact, as assumed, that rubber vulcanised cables have a 
limited life, I contend that this is all the more reason for 
protecting them with a metallic covering. Your contributor, 
on the contrary, considers that “as long as wood casing 
only is used, we see that no inconvenience is caused by 
the perishing of the India-rubber.“ In other words, he relies 
on the wood casing for his insulation. I think that tbis is 
а very dangerous argument. The insulating properties of 
wood remain good only so long as it is dry, and therefore, if 
from any cause there is an excess of moisture, a serious and 
dangerous leak must be set up at that point, With metallic 
tubing, on the other hand, should the insulation depreciate, 
causing а breakdown of the circuit, either the fuse goes, or 
the wire gives way inside the tube, which is incombustible, 
and no further damage is done. Personally, of course, I con- 
sider that the use of the metallic tube, with the outer 
earthed, ensures the greatest safety. 

I also maintain that wires with metallic covering possess 
а much longer life than if covered by any organic material, 
such as wood, &c., which is liable to rot and decay. At all 
events, Т can find no such depreciation in wires that have 
been laid in houses for the last 10 to 12 yeare, and which 
have been protected by metal tubing. 

With regard to the use of substitutes, I think contractors 
will be very chary of adopting these in preference to rubber, 
as they are deficient in that flexibility which is such an 


important property in rubber, and in the wiring of а house 


it is practically impossible to avoid using bends. 

I am glad to learn that a committee of the Institution of 
Electrical Engineers is at present engaged in drawing п 
rules and regulations on the subject of electric wiring. 
hope the matter will be до into thoroughly, ав the 
question of the safest method of wiring is a most important 


one, 

I do not think it is at all advisable to take an alarmist 
view of the situation, as the electric light, even with the 
methods of wiring in common ase, is far safer than any 
other form of illumination; but, at the same time, cases of 
failure and damage have occurred, which аге made the most 
of by the daily press, and I think, therefore, that every effort 
should be made to diminish the small risk due to the use of 
wood casing which at present exists. 

H. Frederick Yorke, 

Glasgow, January 9th, 1900. | | 


Mr. Zingler's article in current number of your paper is 
very amusing when read if connection with his remarks in 
some articles in the REVIEW about two years ago. Then it 
was only necessary to insulate the wire well and absolutely 
unnecessary to treat the tube. But what a climb down we 
now have. Even the insulating property of the nearly 
obsolete wood casing is supposed to have been the salvation 
of some jobs, and after a dissertation on joints, we are at 
last recommended to look out for a substitute for rubber. 
But while Mr. Zingler is gazing about in search of what 
appears to be very far off at present, others are working 
away with 300-megohm wire insulated tube without any 
trouble due to moisture or cracked rubber, and without the 
use of such eminently unpractical devices as junction boxes 
with oil-tight glands round the wires. How would these 
glands and oil affect the wire in the pipe? I fail to see. 
Why not accept at onoe the simple and reliable system of 
lined pipe, which will, after all is said and done, compare 
favourably even in price with any system such as that sug- 
ve. 


ted abo 
BS W. H. Isherwood. 


I would call your attention to the fact that Mr. Zingler 
seems to have considerably; modified his views and opinions 
since dealing with the subject of “ insulated pipe >for 

F 
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interior wiring, in May, 1897, when one would have 
imagined from his article that plain iron pipe was the best 
rystem to use, 

I have already expressed my personal opinion that there 
should be but little question as to the superiority of insu- 
Jating lined pipe, but I am glad to find that my own 
experience is now evidently confirmed by this timely. notice 
of Mr. Zingler in last week’s Review, and must thank him 
for bringing this important point up before any further 
issue of the I. E. E. rules is made. | 

Albert В. Batt. 


BUSINESS NOTICES, &c. 


Electrical Wares Exported. 


WEEK ENDING JAR. 107TH, 1899. | Wank xwprsG Jan Ora, 1900. 


Adelaide : Ws .. Value £500 Adelaide. Tcleg. mat. .. Value £75 
j Teleg. mat. .. .. 907 , Alexandria .. Ps се 27 
Buenos Ayres. Teleg. mat. 750 Amsterdam .. 40 
Cape Town T “з .. 680 Antwerp... - : . 290 
Chinde * 15 Beira. Teleg. mat. “7 . 106 
Christiania .. А .. 1182 Bombay. Teleg. wire .. is 94 
Copenhagen ка v T 50 Boulogne xe © Pa 41 
Durban a - Ме - 20 Brussels а А .. 191 
„ Teleg. mat. . 2,814 Buenos Ayres iu is ..  o48 
Fremantle .. vs з ая 65 Calcutta’ .. is Ex we 86 
Gibraltar .. ks А . 780 Cape Town.. А 

Hamburg .. T " .. 6 Christiania .. $e ia SQ 22 
Lyttelton vs РЙ T 24 ji Teleg. mat. .. 156 
Madras m es a .. BOO Durban T б» à .. 557 
Melbourne. Teleg. mat. . 270 P Teleg. mat. 20 .. 996 
New York .. m Ре zu 8 j Teleg. mat. . 118 
Ostend. Electric light wires .. 51 East London va % ^. 180 
Perth.. es oe ме i 26 Fremantle .. - T ag 1 
Stockholm .. - А oe 30 Gibraltar " 96 
Е Teleg. mat. 885 Ghent `$ ix 56 
Sydney us M" e 5 BOL Gothenburg.. si x 20 
okohama .. 2 s oe 118 Hamburg. Teleg. mat. .. 200 
Hong Kong e. T va 85 
Jamaica 29 - Ps 18 
Melbourne .. АЯ - .. 188 
.New York .. M s dy 12 
i Teleg. apparatus .. 809 
Osaka. Teleph. cable .. oe 2144 
Ostend e Ss vs Vs 53 
Otago. Teleg. wire Wk . . 1,857 
Perth.. T 2x РА .. 225 
Port Amelia. Teleg. mat. .. 1,155 
Reval es о» is e 45 
Rio Janeiro.. va ate je 88 
" Teleg. mat. .. 896 
Bantos zu và © .. 865 
í Teleg. mat. ES .. 644 
8t. Peterburg E ua T 24 
Р Teleg. paper .. 943 
Shanghai .. y "P ne 84 
Singapore .. e - .. 104 
$i Teleg. ma’. .. . 444 
Sydney КА és X 88 
ей Teleg. mat. m .. 1,058 

Wellington . АР si - 
s Telephones . . 1,140 
Total ats Er, 897 Total £12,497 


— 


Foreign Goods Transhipped, 
Buenos Ayres. Elec. lighting | 
mat. a E .. Value £620 


Advance in Rubber Goods.—The India-Rabber, Gutta- 
Percha and Telegraph Works Company, Limited, announoe that, in 
conse quence of the continued increase in the cost of raw materials, 
they arereluctantly compelled to further advance the selling prices 
of India-rubber goods by 10 percent. This advance takes effect from 
January 10th. | 


Bankruptey Proceedings.—Notioe of intended divi- 
dend is given in the case of Messrs. A. Blackburn & J. Walker 
(Blackburo, Walker & Oo., electrical and mecbanical engineers, of 
Dewsbary) January 24th is the last day for receiving proofs by the 
liquidator, T. Thomas, 4, Queen Street, Carmarthen. 

Notice of a first and final dividend of 1s. 1d. is given in the London 
Gazette in the failure of W. A. Obarles & J. В. Blackwell (Central 
Electrical and Engineering Company), payable on January 10th. 

The public examination of H. L Howard (Thompson, Howard & Oo.), 
electrical and mechanical engineer, of York and Hull,took place last 
week. Debtorssid he commenced business in York in Parliament 
Street.—The Official Receiver reported that the debtor and a partner 
named Thcmpson atarted in partnership in January, 1898, without 
capital,carrying on business as electrical engineers in York and Hall, 
and awindow-cleaning business at Kingston-upon-Hull "Thompson 
died last June. The statement of sffairs showed liabilities amounting 
to £1,998 10s. 5d. Thero was a deficiency of £1,307. In his deficiency 
account the debtor showed a loss on the business in Parliament Street 
of £200 in eight months, £170 lost in establishing a business in Hull, 
and £300 loss in Stonegate —The Official Receiver pointed out that 
it was a serious case. The debtor had been in business since 1898, 
and there was all this deficiency. He wished to be better satisfied 
than he was that the money was gone.—The Registrar said the 
deficiency account must be properly made out. It must go on until 
it was properly explained.—The debtor attributed his insolvency to 
business logses."—'The; case was adjourned, and an order was made 
for the giving of further details as to losses. 


Boiler Explosion —Five men were severely scalded 
the bursting of a tube while working on a boiler in the electricity 
works, Deptford, on the 30h ult. All the men are progressing favour- 
ably towards recovery. | , 
Books Received.—“ Annual Report of the Commissioner 
of Patente for the Year 1898.” Washington: Government Printing 


Office. 1899. 

* Telephones and hones: How to Make and Use Them." 
Edited by Percival London: Dawbarn & Ward, Limited. 
6d. net. 


Lock woods Bailder and Contractors’ Price Book, 1900." 
Edited by F. T. W. Miller. London: Crosby L-ckwood & Bon. 4s. 

“ Lubrication and Lubricants.” By Leonard Archbutt and R. 
Mountford Deeley. London: Chas. Griffin & Oo., Limited. 21e 


Catalogues, &c.—The General Electric Company, Limited, 
have bronght out an illustrated list, for insertion in section B of their 
catalogue, in which the new Short pattern of Solar enclosed arc lamps 
are described for working on circuits of voltages of 90 to 250, in 
series or parallel, and alternating or continuou’, as may be required. 
The Long pattern Solar lamp and the Angold double carbon arc lamp 
(open type) are also described. 

The British Westinghouse Company’s Pablishing рок sends 
us а copy of each of the following circulars describing ite manu- 
factures.— Circular No. 1,005 — Maltipolar generators and motors, 
belted type for D.C. lighting and power; circular No. 1 006—Light- 
ning arresters for A C. and D.C. circuits; circular No. 1,007 —D.C. 
series arc lighting generator; circular No. 1,008—Belt driven 
single-phase alternators, 16,000 alternations per minute, 1,100 and 
2,200 volts; circular No. 1,009— Belt driven polyphase alternators, 
7,200 alternations per minute, 220, 440, 1,100, and 2,200 volts. Esch 
of the circulars is fully and well illustrated. 

The British Thomson-Houston Company, Limited, is circ 

amphlet No. 52 of ite series. It contains illustrated notes of the 
BTA. direct current carbon feed enclosed arc lamps. 

From the Oape Asbestos Company, Limited, of Minories. E C., we 
have received a desk blotting pad with calendar for 1900 on each sheet. 

Messre. Nicholson & de Winton, electrical and general engineers, of 
Victoria Street, В W., send us No. 1 of a series of lists of “ Electrical 
Prices Carrent" which they are issuing for architects’ ase. Specifica- 
tion and prices of conduc‘ors appear in the present list: 


Charge of Stealing.—At the Greenwich Police Court 
last week A. W. Longman, clerk, was charged with stealing £200 by 
falsifying the accounts of his employers, Messrs. Eliott Bros. 
Tae defalcations were stated to have extended over some years. A 


remand until Thursday was granted. 


Compulsory Purchase.—At Guildhall, Westminster, 
before the Deputy High Bailiff of Westminster, Mr. John Troutbeck, 
and a special jury, proceedings were held on Tuesday to determine 
the sum to be a Messrs. Adams & Bon, ironmongers, engi- 
neers, &c , and large contractors to the War Office and Admiralty, in 
respect of the compulsory acquisition of their business premises at 
41 and 42, Mare Street, and 12, 13, and 14, Marlborough Row, 
near Regent Street, by the Bt. James and Pall Mali Electric Lighting 
O»mpany, who require the area for the extension of their works. The 
total of the claim was £10,2(0. Oa behalf of the company a valua- 
tion was put in totalling £2,300, to which was to be added, say, 
£1,000 for disturbanoe, and other sums for minor items, such as six 
months’ rent of the temporary premises, the cost of removal, &c. 
Eventually the jary awarded the claimant £7,269. : 


Duty on Imported Eleetricity.—The Financial News 
publishes a telegram from Washington, to the effect that the officials 
of the Treasury Department are considering a proposition to levy a 
tariff duty on electric current generated ій Canadas and conducted 
across the border into the United States. Tie question was raised 
by the Niagara Falls Power Company, of Niagara Falls, N.Y., against 
the Ontario Power Company, the rival concern, situated across the 
river at Niagara Falls, Oat. Tbe Oatario Power Company 
to extend its lines to as many points as.pos:ible in the United States, 
selling its light and power to as many customers as it can get. This 
business, of course, competes seriously with that of the American 
company, and іп a communication to the Treasury Department the 
officers of the latter company represent that inasmuch as the electric 
current 18а thing of value bought and sold, and віпое, moreover, 
it comes ín competition with an American industry, it should be made 
subject to duty. The Sscretary of the Treasury has submitted the 
question to several leading collectors of customs in various ports, with 
a view to obtaining their opinions. The Ontario Power Company, in 
& communication to the Treasury Department, declares tbat the 
electric current cannot be regarded as an “article” within the mean- 
ing of the tariff law, despite the representation of the rival American 
company that electricity is a thing that can be measured as accurately 


. ав potatoes, or wheat, or cotton cloth. 


Electric Construction Company.—A dinner was given 
on Saturday by Bir Daniel Cooper, Bart., G.O.M.G., to the staff and 
long-service emploꝝ és ol the Electric Construction Company, Limited. 
The hat was passed for their credit's sake to aid the Reserviste’ Fand, 
for which this company is doing well, having recently subscribed 100 
guineas to the Lord Mayor’s Fand, and in addition the workpeople 
are making а weekly collection until the war ceases. ; 


Explanation.—The notice which appeared: re Messrs. 
F. H. Royce & Oo., Limited, in our issue of December 29:h, under 
“ Liquidations," is thought to require some explanation, and we are 
pu to give it. Messrs. F. H. Royce went into идда оа purely 

or the purpose of reconstruction under the title of Royce, Limited, 
and a notice of the registration of tbis company appeared in the 
ELECTRICAL REvIEW, for October 27th, 1899. It is, of course, to be 
understood that it is the old company which is now in liquidation. 
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Electricity at Broken Hill (Aus).— A syndicate has 
come forward with a scheme for running electrio or cable tramways 
at Broken Hill if the municipality will permit. The syndicate also 
suggests that it should be allowed to supply electricity to the 

municipality for lighting snd other purposes. 


Facilities for British Inventors.—It is stated in the 
Times that Mr. Ritchie, the President of the Board of Trade, has 
appointed a departmental committee upon the subject of patent 
facilities, and the following are the official terms of the reference, 
namely, to consider various suggestions which have been made for 
developing the benefits afforded by the Patent Office to inventors, 
and report.” The committee is to consist of Mr. F. J. В. Hopwood 
(chairman), Mr. Edward mael, president of the Ohartered Insti- 
tute of Patent Agents, Mr. C. N. Dalton, O.B., Controller. Ganeral of 
Patents, Mr. J. A. Kempe, deputy-chairman of the Board of Customs, 
and Mr. 8. E. Spring-Rice, O.B., of Her Majesty's Treasury. Mr. 
apu Neeves, of the Board of Trade, to be secretary of the com- 
mittee. 

Light Railways.—The Light Railway Commissioners 


have recommended the following orders to the Board of Trade for 


confirmation :—Hhyl and Prestatyn; Mid-Suffolk (from Haughley to 
Halesworth), with & branch to Debenham and Westerfield; Alderehot 
and Farnborough; East Anglian (Lowestoft to Kessingland). 


Liquidations, Dissolutions, &¢.—For the purposes of 
reconstruction it has been decided to wind up the Reason ufac- 
taring Company voluntarily, Mr. E. Wright, of 76, Cheapside, E. C., 
being appointed liquidator with authority to register a new company 
with the same name and to carry through certain agreements. 

A meeting of the Manganese Brons» and Brass Company will be 
held at the offices of О. F. Kemp & Oo., 71, Lombard Street, E. O., 
on Fe 15th, to hear an account of the winding up from the 
liquidator, Mr, E. J. Gardiner. 


Moving Coil Instruments.—No one who has worked 
with both fixed-coil and moving-coil instruments can be in doubt as 
to which type is preferable; the perfect balance, dead-beat action, 
uniformity of scale division, absence of hysteresis errors, and the 
constancy of calibration, all combine to render the moving-coil 
instrament as near an approach to ideal perfection as could be wished 
for, whether it be reflecting galvanometer, or portable ammeter or 
voltmeter. The contrast between the behaviour of a d’Arsonval, 
or still better, an Ayrton-Mather galvanometer, and that of a silk- 
suspension, magnetic control, needle galvanometer, is a revelation to 
those who try the former for the first time; the same is true of 
commercial ammeters and voltmeters, with the added recommenda- 
tion of extremely small consumption of power in the moving-coil 
type. Our attention is drawn to this subject by the receipt of a 
handsome catalogue from Messrs. Evershed & Vignoles, Limited, in 
which a description is given of their latest and most improved 
moving - coil instruments, which are made with round or sector-shaped 
dials, of the edge-wise pattern, and in a portable form. The special 
features of the coil and its attachments are shown in the accom- 
panying figure. It will be noticed that one end of the “former ” on 


which the coil is wound is of circular shape, and can pase through the 
air gaps of the magnetic circuit, so that the coil may be inserted or 
removed without disturbing the magnetic system in the least; the 
importance of this is due to the fact that the slightest change in the 
аа ot ше d parts leads to change in the 
Further, а hardened steel axle is employed, carrying a brass 
sleeve, to which the controlling spring, ths leading-in strip, and the 
are fixed; the axle is ground to а needle point at ends, 
and is carried in cups of hard sappbire, which, like the axle, can be 
renewed or repaired without interfering with the msgaetic system. 
The projecting lever to which the controlling spring is attached, can 
be shifted to adjust the zero in case of a permanent alteration taking 
pee All the instruments are protected from external magnetic 
terference by means of magnetic shields, and the frame is insulated 
from the case, which can be earthed without risk. The value of the 
resistance in series with the moving coil in the voltmeters is 
independent of the temperature, and as it is very great compared with 


that of tha coll there is practically no temperature error. A slight 


.error due. to this cause is practically unavoidable in the case of 
moving coil ammeters, but is 


minimised by the use of 
similar material for the ammeter shunts and by an unvarying resist- 
ance in series with the moving сой. In the catalogue before us 
particulars and pricss are given of instruments of all віза and 
ranges, with illustrations showing them singly and as erected on 
ewitchboards, while the list concludes with folding plates showing 
actual scales, full sizə, of the various types up to 15 inches radius. 
Other lists which we have received describa the Evarshed volt and 
ampere gauges, calibrated on а new system, by which a sufficient 
degree of accuracy is ensured at a small cost; these are made in two 
qualities, with or without Evershed's dead-beat movement. Other 


lista give details of the familiar Evershed ammeters and voltmeters, 


әй guaranteed accuracy, and of the latest pattern of portable testing 
set. 


South Wales Electric Power Scheme.—With refer- 
ence to the particulars already published regarding tbis scheme, we 
have now received from Messrs. Bramwell & Harris, the engineers to 
the Bill, а pamphlet containing a statement explaining the nature of 
the proposed undertaking for the information of local authorities, by 
means of extracts from the Bill and other notes. The promoters 
seek powers to set up three electrical generating stations, one at 
Neath, one at Pontypridd, and one at Pontypool. These sites are 
chosen for their suitability for the purpose, and from them the com- 
y propose to spread out an extensive system of electrical mains 
or the supply of electricity to anyone who wishes to use it, through- 
out the whole of the oounty of Glamorgan, and so much of Mon- 
mouthshire as lies to the west of the river Usk. The area of supply 
oontains about 1,050 square miles, throughout which are scattered 
collieries, steel works, tinplate and copper works, atone quarries, 
railways, tramways, engineering and ship repairing works, and fac- 
tories of all kinds. All these have need of power. The works and 
factories of South Wales are in competition with foreign manu- 
facturers, and they are suffering, and may suffer still more in the 
futare, for lack of those electrical facilities which their rivals enjoy. 


Further, there are certain chemical and other industries for which South 
Wales possesses every other advantage, but which cannot be carried on for lack 
of cheap electrical facilities. At the present time only 164 square miles, that is 
to say, one-sixtieth part of the above area, is supplied with electricity, whereas 
the new company desire to supply throughout the whole of the area. A further 
advantage to the public will be the facility for the running of electric tramways 
all over thickly populated districts. Many of the smaller towns or villages 
within the area would like to have this cheap and convenient mode of con- 
veyance, but the сара cost of establishing them, as well as the uneconomical 
conditions involved by their irregular use—busy on market day and idle perhaps 
all the rest of the week—render it impossible for electric trams or light railways 
to be established in many districts under present conditions. It would bea 
very different thing, however, if all that the local authority had to do was to 
lay the rails in the streets, and to take power provided for them at а very low 
rate by the new company, and to be paid for by meter only as it is used. 
Electric lighting. would also be available in villages, end in country houses, 

-~and also electricity for power. The feature of the company's system, which 
renders its facilities аз 555 pA and reagily available in the country as in 
the towns, will, it may be hoped, doa good deal in time to correct the denudation 
of the villages of population and capital, and the consequent overcrowding of 
the towns. The small employer in the country village, with his engineering 
shop or other small factory, will be able to obtain power from the company's 
mains at the same rate as in the towns, and will be able to produce nearly as 
cheaply as the large steam power works and mills. Farmers will use the com- 
pany's power for many agricultural operations. The average price per Board 
of Trade unit at present ruling in South Wales is about 5d. The maximum 
which the new Company would be allowed to charge would be 4d. per unit for 
an intermittent supply, and 2d. per unit for a regular supply. It is probable 
that the actual charge would be much less. In distributing schemes in the 
manufacturing districts of America and the Continent, the current is supplied 
to large consumers for trade purposes at less than id. per unit, the average 
charge in a large number of such schemes being about 4d. per unit. This means 
that works in these districts can obtain power on ќар as they require it, or 
continuously, at the low price of about £4 to say £10 per H.P. per annum, a 
facility which gives them a great advantage over the British manufacturer, who 
has to provide his own power at a cost of from £15 to £80 per H.P. per annum. 


The probable effect of the scheme upon municipal authorities (no 
competition), is considered, and an explanation is given showing how 
the company can produce so cheaply. It is stated that the principle 
of the Bill has been already approved by Parliament. 


Theatre Lighting.— We have received the following from 
Messrs. Sax, Slatter & Oo., with reference to an announcement made 
in our columns in December to the effect that that company had 
carried out the electric lighting installation and fittings at the 
Holloway Theatre of Varieties :— 


This was a contract secured just before the Board decided to close our instal- 
lation department, which was carried on at Basil Street, Sloane Street, and 
we did not carry on this work but sub-let it in ita entirety. Аз а matter of fact, 
we are not doing installation work of any kind as, owing to the great increase in 
our supply business at Foresters’ Hall, we give our sole attention to this depart- 
ment. e know that practically you are correct in saying we carried out the 
installation, as the contract was in our name, but with the foregoing explana- 
tion we feel sure you will put a small notice in your paper which may remove 
Any impression that may have been created in the trade, to the effect, that we 
are not doing contract work. 


The Shannon Water-Power Scheme.—The Limerick 
8 have resolved to oppose the Shannon Water 
and Power Oompany’s sal to obtain Parliamentary 
sanction to utilise the water of Lough Derg. 


The Paris Exhibition.—It is stated in the Shipping 
World that German firms will supply the electrical installations for 
light and power purposes all over the grounds of the forthcoming 
Paris Exhibition. Siemens & Haleke and Schückert will each have a 
dynamo equal to about 2,000 x P.; Helios, of Cologne, will have one 
of 1,900 x P.; and Lahmeyer, of Frankfort-on-the-Maine, another of 
1,400 н.р. The steam engines for these dynamos will be supplied by 
Herr Borsig, of Berlin, the Augsburg Company, and a Narembarg 
company. The crane which is to be used for transporting heavy 
machines in the central gallery of the Avenue de Buffren will be 
supplied by Flohr, of Berlin. This crane will be capable of raising 
25 ir toa height of 12:60 metres, and it will have a range of 26 
me 
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2,000 Н.Р. Wagner Transformers.—We illustrate 
herewith cne cf seven lerce transformers which were recently 
supplied bv the Wagner Electric Manufscturing Company, of Bt. 
Lovie, for Niagara Falls. This company, it will be remembered, is 
represented in tbis ecuntry by My. О. R. Heap, of 47, Victoria 
Street, S W. There transformers are 2,000 E P., and are for the 
Unicn Calcium Carbide Company's works to which current is 
irspemitted frem the Falle power works at bigh pressure, it being 
then reduced to 110 volts pressure before application to the carbide 
furnaces. Trese trensformers are the largest static transformers in 
practical service. The first was installed early in 1899, and bas 
carried its foll load continucusly with excellent results. In regard 
to the construction, beavy copper windings sre surrounded by a 
large copper ccoling coil through which а constant stream of running 
water is passing. This cooling coil, together with the transformer 
proper, is completely immersed in oil. The oil circulates freely 
tbrough the win dings of the transformer and carries away by both 
conduction and convection the heat losses arising in the transformer. 
This heat reaches the cooling coil by the circulation of the oil and is 
transferred to the running water in the cooling coil and thus carried 
out of the transformer entirely. Each of these units weighs 40,000 
lba. in complete form. To the Wagner Company is now due the 
credit of baving not only built tbe largest units ever constructed in 
static transformers, but also of introducing the highest voltage 


— — 
о — 


transformers in large units that have ever been placed in practical 
service. The latter apparatus was installed on the circuits of the 
Tellaride Power Transmission Company at Provo, Utab, and has been 
most succesefully operated about two years on a line pressure of 
40,000 volts. The units in this service are of 300 and less kilowatt 
capacity each. An immediate consequence of the success achieved 
in the equipment of the plant of the Union Oarbide Company at 
Niagara was the award to the Wagner Company of the contract 
for the similar equipment of the great Canadian Oarbide Plant now 
building at Ottawa, Oanada, in which will be installed, at the start, 
20 units of 150 xw. output each. 


W. Н. Allen, Son & Co.—From particulars which have 
been placed before us it wonld seem that the year 1899 was an ex- 
ceedingly busy one at the works of the above firm at Bedford. The 
outputs from the reveral departments are:—(1) Machinery for ex- 
clusive use on board ship; (2) for dcck purposes in connection with 
the work in our ports; (3) for electric lighting power and tramways 


in towns; (4) for large irrigation and drainage schemes. When we 
“т that no less than 75 of Her Majesty's warships have been supplied 
" 


h machinery from Bedford, аё well aa about 40 torpedo destroyers, 


it will be seen that a large business is being done in this direction. 
At tbe close of 1898 the firm were finishing the auxiliary machinery 
on board Н.М. cruisers Diadem, Europa, Ariadne, Andromeda, 
Amphitrite and Ocean. During this year they supplied the whole 
of the dynamo - electrical machinery for Н.М. cruisers Cressy, 
Highfiyer, Sutlej, Hogue, Aboukir, Euryalus, Bacchante, Pioneer, 


Lr mping engines for the largest cruisers which bave 
erto 
Drake, Good Hepe, King Alfred, and Leviathan. A recent addition 
to the manufactures of the firm is the construction of furnace 
air-blowing engines for delivering үр, of air over the flames of 
tbe furnaces in boilers of the Belle type, and the following 
ships have been fitted with these machines :—H.M.8. Hermes. High- 
yer, Hyacinth, Sutlej, Bacchante, Drake, Monmouth, and Leviathan. 
Another important section of the business is the installation of 
electric light and power on board steamers, the most notable which 
has been completed during this year being the great White Star 
Liner Oceanic, where close u 2,000 lights were fitted, the current 
being provided by four sets of en 
this boat the whole of the first-c 


fleet now being used as transports for 


facturing a large plant for a similar purpose for some cotton factories 
in Lancasbire, as well as for the foreign extensions of Messrs. Lever 
Bros., Sunlight Soap Works. A department has been created 
supplying complete sets of condensing plants for electric 
ons, which were ori posed and desi by the 
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The Copper Market ів December.—The copper market 
weak-kneed 


at үз 

G.M.B.'s, which on November 30th was £73 15s. per ton, has fallen 
to £70 at the close of the month, and sales of copper for delivery in 
February and March have been effected at £69. This fall has not 
been due to any striking alteration in the stocks of copper, or to any 
remarkable developments in mining activity, but appears to have 
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cate's control of supplies of copper nes ceased to be effective. As 
regards su in , Messrs. Н. В. Merton and 
Oo's mon report shows that the total supplies were eq 
24,720 tons made up as follows :—North America, 14,000 tons; Spain 
and Portugal, 2,323 tons; Ohili, 1,800 tons; Australia, 1,900 tons; 
ti 


Ohili, are above the average for the year 1899, the ship- 
ments from North America and from miscellaneous countries being 
notably so. The deliveries in December totalled 26,293 tons, and in 
addition to these 1,375 tons were shipped from English ports to 
America; the total deliveries therefore amounted to 27, tons. 
Tois is 2,948 tons in excess of the supplies, and & fall in stocks 


from 25,765 tons to 22,817 tons has consequently occurred during the 
past month. 
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The Laneashire Electric Power Scheme.—The Lauca- 
shire Electric Power Company, which has an important Bill in Parlia- 
ment for the coming session, is likely to encounter formidable 

from the local authorities. The promoters are 
Edmundson's Electricity Corporation, London, the Brash Electrical 
Engineering Company, Limited, London, and W. T. Glover & Oo., 
Limited, Salford. Since the failure of the Bill last session upon a 
technical the company have withdrawn the more objectionable 
clauses, for compulsory powers, and they have also eliminated 
Oheshire from the p area of supply. It is intended that the 
capital of three millions sterling, with ample borro powers, 
shall be devoted to the working of generating stations on the Lanca- 
shire coalfields, where the fuel can almost be pitched into the 
farnaces from the pit banke, and the distribution of the power over 
their area of supply. They contend that such convenient production 
on an extensive scale, will enable them to effect great economies an 
take the new light and power to small districts which could never 
otherwise afford it. The extension of electricity as a motive power 
in mills and workshops is one direction in which the company look 
for revenue, and by cheapening the force they will help towards the 
realisation of hopes. The Trafford Power and Light Sapply 
Company, Limited, has shown what may be done by unrestricted 

This company, which is in negotiation with the Stretford 


enterprise. 
Ocuucil for the lighting of that district, is preparing to supply 
te. Buildings are 


po maximum price 
consumers in the bulk will be таа расан a reduction to jd. 
per unit ons maximum load of 1,200 hours per annum. For lighting 
the will be 4d. per unit for & maximum load of 400 per annum, 
down to 2d. Ол the 23rd inst, at the Manchester Town 


Hall, there is to be aconference of municipal rations and other 
local authorities affected by the company's Bill, with the view of 
creating an organised op on. 


Trade Announcements. — The Calmon Asbestos and 
Bubber Worke, of Haydon Street, Minories, B. O, has now 
increased its share capital by £75,000, thus bringing the paid- 
. up capital up to £225,000, with a view to creating the work- 
ag capital necessary for a farther extension of its business 

The increased capital also serves to uire another 
large, old-established Rec риркош growing concern ia the same 
line of business, which farther strengthen the already dominant 
геа occupied by the company in the asbestos and rubber trades. 

Deutsche Bank of Berlin is availing itself of the opportunity of 
the issue of the new share capital to introluce the stock of the 
Calmon Asbestos and Rubbsr 
Hrohange. All the various departments of the works are said to be 
fall up with remunerative orders. 

о to increased business, Messrs. J. W. Manley & Oo., Limited 
(successors to W. Tasker & Sons, Limited), electrical engineers, have 
removed to premises at 25, Victoria Street, B. W. 

Mr. F Grover, M.I.M.E., consulting engineer, has resigned 
his position at the Yorkshire College, Leeds, and his address is now 
Greek Street Ohambers, Leeds. 

Mosere. J. H. Winter & Oo, electrical engineers and contractors, 
have removed to new premises at Narrow Wine S:reet, Bristol. 

Messrs. White & » gas and cal engineers, have now 
opened offices and showrooms at Blackfriars Road, Salford, where 

will shortly have on view gas engines, shafting, pedestals, 
&c., in motion. 


ELECTRIC LIGHTING NOTES. 


Acerington.—A Blackburn paper saya that it was stated 
at Town Oouncil meeting on 7th inst., that à firm of elec- 


trical had increased their tender by about £1,400, owing to 
the rise in the prica of copper. If the oration had not deferred 
ce of the tender, it would have a saving to that extent. 


The town clerk said the matter had been deferred owing to a dif- 
ference of £200 with their expert. They had lost £1,400 through 
running after a ghost of £200. 


Alfreton.—The ratepayers are being ciroularised by the 
District Council in order to ascertain whether popular opinion is in 
favour of establishing electricity works ia the district. Mr. Barnes, 
electrical engineer, has farnished & report on the subject, in which 
the capital outlay is estimated at £11,500, and the annual working 
expenses at £1,202. The Lighting Oommittee is in favour of the 
scheme, and would adopt electricity for the street lighting if it were 


Auckland.—An agreement 8 еше. lighting com- 
to light the ulsory two years been adopted. 
Sede ped bes Агай; applied to the Board ot Trade tor the 


necessary powers. 


Bacup.—The Bacup Oorporation has decided to make | 


application to the Local Government Board for sanction to borrow 
22,400 for electric lighting purposes. It M proposed to use the 

present town's yard as the горуса, station, е buildings are 

estimated to cost £5,400. me time ago the Town Council decided 

to give to a pri 

for the town, bat this resolution was rescinded at last week's meeting 

of the Council. 


— 


orke, Limited, on the Berlin Stock 


vate company the power to put down an electric plant 


Bangor.—The Finance Committee of the City Council 
recommends that application be made to the Pablio Works Loans 
Board for s loan of £15,000 for the purposes of the electric lighting 


Berwiek.— Formal notioe as to the proposed application 
on behalf of the Urban Blectric Bapply Oompany, Limited, for a pro- 
visional order to supply electric light to the town of Berwick-upon- 
Tweed having been laid before a Committee of the Town Counoil, 
it was agreed that there was nothing in the proposed A to 
which exception could be taken by the Town Council. applica- 
tion will, therefore, be unopposed. 


Blackpool.—The minutes of the Electrio Lighting and 
Tram ways Committee, which were adopted by the Oouncil last week, 
recommended the borrowing of £6,000 for new tramcars, and also the 
acceptance of & number of fenders. Ia moving their adoption, 
Alderman Brodie said that the whole of the tenders, with the excep- 
tion of those for offices, workrooms, and stores at the electricity works, 
were sanctioned two months ago, and the accepted tender was sanc- 
tioned some 12 months ago and had not been carried out up to now. 
The boilers, &c, under Mesers. Babcock & Wilcox's tender, were 
similar to the last one erected at the works. They were to be fitted 
with a class of stoker which the engi deer had tested aud found abso- 
lately smokeless in its working. The бра! settlement as to supplying 
and fixing the switchboard had been referred to a sub-committee. 
With reference to the tender let to the British Insulated Wire Oom- 
pany for cables, & a., the Corporation dealt with them three years 
ago and obtained a 10 years’ guarantee from them, and the same 
applied at the present time. Alderman Brodie briefly raferred to 

e necessity for the transformers under the tender of the British 
Transformer Manufacturing Oompany, and аз to the tender of the 
Hart Accumulator Company, they believed it was the best accumu- 
lator in the country st the pee time. They were preparing 80 
that in case anything should happen to theengine, they would beable 
to run from accumulators for a short time. They werealso hoping to 
supply the printing works at night without running the machines. 
6 соз let would come up to some £30,000. The minutes were 

P 


Biaenau Festintog.—The Urban District Council is in 
n tion with the Electric Power Company with regard to the 
lighting of the streets with electricity. Baveral business premises 
and private residences are b3ing supplied with electricity by the 
company. It is interesting to note that the generating plant was 
primarily intended for supplying power to the neighbouring 
аша: the generating station the company is situated at 

olwen, about two milas away from the town, and the power is sup- 
plied entirely by water taken from the G edol river. The plant at 
present consists of two direct current dynamos, each capable of 
developing 100 H.P., coupled direct to a twin Pelton water-wheel, 
period. Far lighting purposes a large storage battery is in courve of 
p or urposes а largo storage course o 
erection at the genera station. - 


Cardiff.—The promised investigation into the cause of 
the recent failures of the electricity supply has not yet been carried 
out; we are pleased to note, however, in a local p , that Mr. 
Applebee is now in supreme command of the electricity department, 

fall power to appoint and discharge the members of the various 
staffs. This is as it should be. | 


Carlisle.—The Town Council has resolved to abolish 
electricity meter rents, at the cost of а loss of revenue of £80 a year. 


Chesterfield.—The Electrical Energy Committee of the 
сота 1 perse e to cone and орон upon the 
us engines for sea erating 

station to be provided for the б дш жа ik 


Duudalk.—Step: are about to be taken by the District 
Oouncil to carry 


Farnworth.— The Farnworth District Council resolved 
at its meeting last Friday evening to apply to the Local Board for 
sanction to borrow £23,000 for putting down electrical works and 
pis e estimate being made up as follows: —Baildinge, 22,700; 

„ &c., £3,900; dynamos, boosters and balancers, and trans- 
formers, £5,220; switchboards and instraments, £840; aocamu- 
lators and connections, £1,100; cables, £6,000; overhead crane, 
£240; contingencies, fees, and expenses, £2,000. 


. Felling.—The District Council on Monday last resolved 
that а petition be lodged against the Tyneside Electric Power Act, 
pru by the Darham Electric Supply Oompany, Limited, in the 

arliamentary session, 1900; also t the Gonseil tako steps to 
obtain a provisional order to supply electrical energy within the urban 
district of Felling. 


Germa ү чеш. Schuckert & Co. of Nurembourg, 
have & contract for the establishment and equipment of a 
„ station in the town of Erfurt, at an estimated cost 


Govan.—The installation of street electric lighting is to 
be officially inaugurated on Saturday, 20th inst. 
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Gloucester.—At a special meeting of the City Council 
on Tuesday, the minutes of tbe Electricity Supply Committee, which 
were confirmed, stated that Mr. Hammond had prepared an analysis 
of the 28 tenders received and a report thereon, dealing separately 
with the tenders sent in for each of the four sections:—For Bec- 
tion A (boiler house plant), including one Larcasbire boiler with 
mechanical stokers and other fittings, &c., eight tenders were received, 
ranging from £940 to £1,256. It was recommended that the tender 
of Messrs. Tinkers, Limited, amounting to £955 be accepted. For 
Section B (engine house plant), including one 300-Kw. steam 
dynamo and pipe work, 15 tenders were received, ranging from £3,140 
to £5,002. It was recommended that the. tender (f Messrs. Mather 
and Platt, Limited, amounting to £3,988, be accepted. For Sec- 
tion O (extension of switchboard), four tenders wero received, 
ranging from £210 to £280. It was recommended that the tender of 
Messrs. Crompton & Oo., Limited (the makers of the main switch- 
board), amounting to £251, be accepted. For Section D (condensing 

lant), eight tenders were received, g from £493 to £759. 
t was recommended that the tender of Messrs. E. Chester & Oo., 
Limited, amounting to £493 (the lowest tender), be accepted. 

Mr. Hammond submitted a statement showing the amount of loan 
sanctioned by the Local Government Board for the electricity works, 
and the expenditure and commitments in respect thereof, from which 
it appeared that the works included in the estimate would be carried 
out at about the estimated cost. The statement also gave particulars 
of the estimated cost of the proposed additional plant required for 
the electricity works, including additional] mains, arc lamps, meters, 
demand indicators and incidentals; and also an estimate for the 
expenditure in respect of the refuse destructer, including the inci- 
dental buildings, high level road, steam boiler and pipe work, mortar 
mill, &c., showing that the further amount required would be as 
follows :—Electricity works, £9,425 ; refuse destructor, £8,575; total, 
£18,000. It was resolved that the Council be recommended to 
apply to the Local Government Board for sarction to borrow the 
further sum of £9,425 for the electricity works and £8,575 for the 
refuse destructor. | | 

In presenting the minutes for confirmation, Mr. О. H. Clutterbuck 
(chairman of the Electrical Committee) said that already the 
applications for the ligbt had been so numerous tbat the Committee 
felt justified in asking for this additional loan. If they delayed to 
do so they wcu'd only inconvenience those who were anxious to have 
the light. He believed that no town had ever started a scheme with 
so many customers, excepting Plymouth. This showed how heartily 
the citizens of Gloucester were taking up the light. The applica- 
tions to date were as follows :—Bupply available for private lighting, 
12,000 8-0. P. lamps; total of present applications 9,771; required for 
municipal buildings (say), 2,000, equals 11,771, leaving a total avail- 
able for private lighting, 229. 


Grantham.—The Electric Lighting Committee last week 
recommended the Town Council to consent to the application for & 
provisional order submitted to the Board of Trade by the Urban 
Electric Supply Company, Limited, provided the company entered 
into an agreement with the Council, by which it will not be allowed to 
make a charge exceeding :—For street lighting or other public pur- 
poses 7d. per unit for the first hour, 2d. per unit after the firat hour; 
for motive power 4d. per unit for the first hour, and 14, per unit 
afterwards. The report was adopted by the Council. 


Hackney.—Last week a special meeting of the Vestry 
was held to open tenders for accumulators for the municipal elec- 
tricity works. The tenders were from the Electrical Power Storage 
Oompany, Limited, the Chloride Electrical ‘Storage Syndicate, the 
Hart Accamulator Oompany, the D.P. Battery Oompsny, and the 
Tudor Accumulator Company. These were referred to the Electric 
Lighting Committee. | 


Halifax.—In its Omnibus Bill the Corporation seeks 
borrowing powers for £326,809 for tramway purposes and £100,000 
for the purposes of the electric lighting undertaking. 


Ilfracombe.—Messrs. Ffinch & Chanter lately wrote on 
behalf of the directors of the Ilfracombe Gas Oompany, submitting - 
terms for carrying out the electric lighting of the town, and taking 
over the provisional order obtained by the District Oouncil. The 
Edmundson’s Electricity Company also sent terms for the work. 
The matter was adjourned sinc dic. Has the dog-in-the-manger 
policy been adopted? We trust that the Oouncil will carry out the 
work on its own behalf, rather than block the way. 


Inverness.—As the result of an explosion in the acety- 
lene factory of the British Aluminium Oompany at Foyers, 12 men 
were injured, two cf them seriously. They are said to be progressing 
favourably. | 


Kingston.—At a meeting of the Kingston Town Council 
last Tuesday, Alderman Oollings, cbairman of the Lighting Com- 
mittee, speaking of the electric lamps in the streets of the borough 
not being lighted a few nights ago, stated that it was in consequence 
of the Government laying bande on all the coal that could be pro- 
cured. As a result, the Corporation were unable to get sufficient coal 
to maintain the whole cf their electric lighting plant. 


Leyton.—The Urban District Council recently resolved 
that application be made to the Local Government Board for a float- 
ing loan of £5,000, to enable it to meet requirements for the exten- - .. 
sion of mains, & . This was done to avoid the delay consequent on 
& formal application. 
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E Hastings.—The Town Council has resolved to purohase 
-a new engine and alternator for the electricity works, at a cost of 
£1,385 and £1,455 respectively. 


London.—According to the Financial Times, the secretary 
of the Marylebone Electric бериу Oompany, ап undertaking 
promoted by the Bt. James's and Pall Mall Electric Lighting Оош- 

y, bas just addressed а long letter to the Vestry of Bt. Marylebone, 
forming that authority that the company is applying to the Board 
of Trade for a provisional order to supply electricity in Marylebone, 
in acoordance with the formal notice given by its solicitors on July 
let last. The letter points out that the company has ap ed the 
Vestry with a similar object for the past two years, and on each 
occasion withdrawn on to obtain the consent of the Vestry. 
There is no wish on the part of the company to pursue the matter 
further if the Vestry is in a position to take up the work, but a*, in 
the opinion of the directors, has become impossible, except by the 
urchase of the interests of the existing company (the Metropolitan 
lectric Supply Company), they have decided to make a third appli- 
cation, and to ask for the sup of the Vestry. As soon as the 
provisional order has been obtained, the company proposes to lay down а 
network of mains over the whole parish, and to give a supply of the 
electric light from two stations in the district on the same system 
which bas been brought to such a successful issae ia the neighbouring 
parish of Bt. James's. The St. James's and Pall Mall Company, 
which supplies the St. James's district, is under the direction of the 


same people, who are supporting the application, and bas reduced its: — 


charges to a sliding scale of from 6d. to 4d. for lighting purposes, apd 
at the commencement of 1899 made a special discount of 8 per cent. 
to all consumers for prompt payment, thus reducing the mazi- 
mum charge to 54d. per unit. That company's two stations, 
standing on freehold property, hava been constructed at a cost 
which will compare most favourably with that of the other 
London undertakings. The same course will be adopted with the 
lebone Electric Supply Company, and it is expected that still 
more favourable results will be obtained ; in other words, Marylebcne 
wil be equipped with a complete electric lighting service with 
modern plant at a cost considerably lower than that of any existing 
undertaking. The letter states further that, at the expiration of 42 
years, the Vestry may acquire the undertaking under the usual pur- 
chase clause, and in the ultimate purchase there will be no pioneer or 
experimental work to be paid for. It is intended to confine the com- 
y's operations entirely to Marylebone, and it will not associate 
— with any competing company for the purpose of keeping up 
rates and destroying competition. The letter, after B owe out 
advantages which the company ваза will accrue to the ct by the 
Vestry consenting to the application, and stating that the low pres- 
sure continuous current system will be adopted, concludes by asking 
the Vestry to receive representatives of the company in order to 
discuss the question. The above letter, the full text of wbich was 
placed before the Marylebone Vestry at the meeting on ae last 
week, led to а long and animated discussion—Mr. Edward White, 
LO.O, proposed that the company should be informed that the 
Vestry objected to the application to the Board of Trade for & pro- 
visional order.—Mr. John Lewis seconded the motion, which was 
eventually adopted. 
The President of the Board of Trade has consented to receive, on 
the 17th inst.,a deputation of those who have suffered from the 
alleged failures of the Metropolitan Electrical Supply Company to 


supply them with electricity. 
The Vestry of St. George the Martyr is discontented with the ed 
n, 


tricity supply provided by the London Electrical Supply О 
Limited, tad Mi to ask the London County Oo to take 
legal proceedings in the matter. 


, and bas resolv 

Manchester.—On Friday the 5th inst., about 2 p.m., 
some workmen in Princess Street employed by the waterworks 
department drove a steel crowbar into a culvert, causing a short 
circuit which was quickly cleared. Within a few minutes of this 
short circuit, however, another one occurred, apparently ia conte - 
quence of it, in a different part of the town, namely, in Bank Street, 
near the Royal Exchange, on five 4-square-inch rubber cables in a 
pipe. The heat of the short circuit distilled the rubber and tarry 
compound in the braiding surrounding the conductors, thus forming 
an explosive mixture, which passed into a junction box and culvert, 
and becoming ignited, exploded. The lid of the junction box was 
blown off, and the flagstones immediately over the culvert were dis- 
turbed fora few yards. No person was hurt, nor was any damage done 
to property beyond the breaking of one pane of glass. The supply. 
was not interrupted, the pressure being merely unsteady fora few 
minutes. The consumers on the actual length of main affected, about 
40 yards, were without light until the following day, while in conse- 
quence of the short circuit & few consumers were without light for 
about ап hour, namely, those connected to the length of main, about 
200 yards, affected by the crowbar. 


„ Uu 
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Melbourge,—Mr. A. J. Arnot, the city electrical engineer 


of Melbourne, has been making a six months’ tour in America, 


England, aud the Continent inspecting the best electrical systems, so 


that the good points may be taken advantage of in putting down the. 


Melbourne new system. He has undergone the usual interview, the 
Municipal Journal having inquired his views regarding Eoglish in- 
stallations. He has visited about a dozen of the more important, and 


when asked what he thinks of them is made to say that they are 


gradually getting up to date,” but are by no means in first-class order 
yet, they having been very much handicapped by the rash of custo- 
mers and by makeshift appliances. ‘One of the greatest difficulties 
they have had to encounter has been the getting of plant, but, of 
course, that is only a matter of time.” The new installation for 
Melbourne i» to cost about £120,000, i 


Northampton.—The Town Council has granted per- 
mission to the Northampton Electric Light and Power Oompany to 
alter the standard pressure in their distributing mains and'at the 
consumers’ terminals from 105 to 210 volts. : 


Oldham.—At the Town Hall, Oldham, on Tuesday, Mr. 
H. Perey Boulnois, an inspector of the Local Government Board, 
beld an inquiry with reference to an application of the Corporation 
for leave to borrow £36,000 for the purpose of meeting the cost of 


extensive additions to the electrie station, the erection of а new 


boiler house, and other additions to the works. The town clerk 
stated that the results of the Oldham electricity undertaking had 


E 


been most satisfactory, and when this money it was now sought o 


borrow was expended on the existing depót and works, the site would 
be completely filled up. Bince March 25th last, there had been sn 
increase of 3,000 lamps, and they had had a considerable numbar of 
applications for electric current, which would have to wait until they 
obtained more power. Last year the Corporation obtained an Act of 
Parliament to lay down 25 miles of tramway lines to be worked by elec- 
tricity, and there were already existing about 25 miles. The town 
cle¥k stated that the gross revenue in 1895 was £1,915 16s. 4d. and 
expenditure £1,271 18s. 3d., whilst the revenue on March 25th, 1899, 
was £6,804 2s. 6d. and the expenditure £3,243 5s. 9d., the net profit 
for the latter year being £884 19s. 6d. ‘Phe total capital expendi- 
ture was £57,109 17s. 1d. Mr. S. Wall objected to the principle of 
тен the.money before the inquiry had been held. £7,000 had 


dy been spent without the sanction of the Lccal Government: 


Board, and the inspector had not teen told the amount of the con- 
tract for which the Corporation was already liable. The inspector 
said he would bave to report the fact that work had been proceeded 


wine he did not know what reply the Local Government Board 
wou i | 


make. 
2 | 
Plymouth.—So great has been the demand for the elec- 


tric light in Plymouth, that although the works were only opened in 
Saptembor last, their capacity is already tried to the utmost. The plant 


is adapted to the supply.of 7,500 8-0.P. lamps, in addition to the public: 


arc lighting and the tramway service. Orders have been accepted 
for connections equal to 12,200 8 ор. lamps, and other applicants 
have been informed that they must wait until the works are extended. 
On the recommendation of the borough electrical engineer (Mr. J. Н. 


Rider) the Electricity Committee has decided to apply for a further. 


loan of £48,000, which will be in addition to the loan already ap 
for, for the extension of the electric tramways. 
sum of £10,720 is to cover the amount spen 
sanction. The new works recommended include an extension of the 
buildings, estimated to cost £12,500, and the necessary 
additional 500-xw. output, as well as extension of the cables in several 
parts of the town for which applications are coming in. The pro- 
posed extension of the buildings by about 90 feet will make 

e and boiler rooms 190 feet long, and will allow of the addition 
of four more 700-н.р. sets when necessary. The works are to be pro- 
ceeded with at once, in the hope that they may be ready to meet next 
winter's demands. 


Ok the £48,000 the 
t in excess of the original 


Sleaford.—At a meeting of the Sleaford Urban District 


Council last week, a scheme for lightir g the town by electricity was 
adopted. | 


Smethwick.—A conference took place last week between 
ta'ives of the Midland Electrical Oorporation and a Com- 


ttee cf the Smethwick Town Council. The latter is determined to 


retain the right to supply electricity in its own district, but will 
probably purchase electricity in bulk from the company, at least for 
a time, if terms can be agreed upon. | 


South Shields.—The Town Council last week had under 
consideration notices of application to Parliament by the Tyneside 
Electric Power Company for power to supply electricity in certain 
boroughs and districts on Tyneside, and by the County of Darham 
Electric Power Supply Company for power to supply electricity in 
bulk to any lighting authority, orto any company or person authorised 
by Act of Parliament, license, or order, to supply or to use electricity 
within the districts of the Poor La v Union of Gateshead, South 
Shields, Sunderland, “о. 
to all the local authorities concerned, and suggest that a meeting be 
held for the purpose of deciding ppon a joint conrse of action. The 
report of the electrical engineer, Mr. Jeckell, atates that for the 
week ending December 2nd, 1899, there were 20,003 units consumed, 
as compared with 13,085 in the corresponding week in 1898, or rather 
more than 50 per cent. increase. The mum load reached was 


attained on December. 30th, when they had 232 amperes, which 


involved the running of three engines. The maximum output upon 
any given day was reached on December 23rd, when 4,058 units were 
sold, The preceding maximum was in December, 1898, when 2,500 
unite were sold. ` The units sold for the last quarter were 129,000, as 


plied . 


lant for an. 


It was resolved that the town clerk write - 


inst 79,000 for the quarter ending 1898. The chief clerk in the 
office (Mr. J. C. Peterson) was called up by the Northumberland 
Hussars, and would leave his situation. 


Sydney (N.8.W.).—With reference to the appointment 
of Major Oardew to report to the Council re electricity supply, the 
following ате the recommendations of the Electric Lighting Committee | 
on tbe matter as adopted :— vo 

1. That the firm of Preece & Cardew be employed to report on and prepare a 
scheme for lighting the city of Sydney by electricity. 2. That Major Cardew visit 
Bydney to propare and submit a воһеше at a cost to the Corporation of 1,000 
guineas, whether the scheme be adopted or not; this sum, to include all 
travelling expenses. If his stay in Sydney be prolonged beyond six weeks, an 
additional fee of five guineas per day to be paid by the Corporstion. 8. That if 
the scheme be adopted, a commission of 24 per cent. on the capital expenditure 
be paid for the preparation of plans апа specifications, advising on tenders, and 
inspecting plant previous to shipment to Sydney; but exclusive of all expenses 
of inspecting plant out of the United Kingdom. 4. That the Council appoint а 
resident engineer, nominated by Messrs. Preece & Cardew, to supervise the 
ereotion of the plant in Sydney, the salary for such engineer not to exceed £600 
per annum. ` 


Walsall.— The question of extending the site for electricity 
works is being considered. 


Wigan.—On Thursday last week the Mayor of Wigan 
(Mr. J. T. Gee) laid the foundation stone of the new power station 
in connection with the electrical undertaking of the Wigan Oorpora- 
tion. The proposals of the Corporation involve the expenditure of 
£85,000 for the purposes of electric lighting, and £40,000 on two 
lines of tramways, ао посао expenditure in the fature will 
include the ТОНИ һу o traction of the whole of the Wigan 
and district tramways, making a total capital outlay of between 
eee and £400,000. Mr. H. Oollings Bishop is the electrical 

а meeting of the Electric Lighting Committee of the Wigan 
Oorporation yesterday week, Mr. J. W. Hame, cf Cork, was appointed 
to the position of assistant electrical engineer for the borough. Mr. 
G. F. Kenyon, of Chariton, was next on the list of selected candidates. 


Worthing.—The Electric Lighting Committee of the 
Town Council having reported the receipt from the Local Govern- 
ment Board of permission to borrow the sum of £32,500 for electric 
lighting purposes, the Council has agreed to instruct Messrs Burstall 
and Monkhouse to prepare the necessary plans and ap«cifications in 
order that tenders may be invited for the execution of the work. 


Wrexham.—At a special meeting of the Town Council 
last week, the following tenders were accepted, on the recommends- 
tion of a committee: — Boilers, Messrs. Babcock & Wilcox, £2,527 ; 
steam dynamos, &c., the Lancashire Dynamo and Motor Company, 
£7,286 10s.; switchboards, Messrs, Brook, Hirst & Co., Cheater, £589; 
underground mains, are lamps, standards, &c, the St. Helens Cable 
Company. £4,499 11s. 7d. ; accumulators, the Ohloride Battery Onm- 
pany, £991; travelling crane, Messrs. Carrick & Ritchie, £140. It 
was decided to advertise afresh for tenders for a destractor. The 
сүгеп estimate the total cost of the undertaking at £21,722 


ELECTRIC TRACTION AND MOTIVE 
POWER NOTES. 


Airdrie and Coatbridge.—A deputation from the Airdrie 
Town Ooancil has been in London and has arranged with the manager 
of the New General Traction Oompany, Limited, who are promoting 
a Bill for a tramway through Airdrie and Coatbridge, to get all the 

visions desired by the Town Council in return for their support. 

tbridge Council bas not been represented, but the company bas 
Offe:ed to pay the expenses of the abandoned Corporations’ Bill if 
Ooatbridge also supports this, the only Bill now before Parliament. 


Bristol.—At the last meeting of the Sanitary Committee 
the city engineer presented a further report on the application from 
the Tramways Company to lay a dcuble line of rails over Lawrence 
Hill bridge when it is widened. The committee had consented, sub- 
ject to certain conditions, the principal of which was that the com- 
pany should pave with hard wood the entire width of the carriage 
wey. In reply the company stated they could only pave the tramway 
area, which, with a double line, would cover 19 feet. Upon this, the 
city engineer further reported that the ration could replace the 

ranite setts with wood paving at в cost of £3,542, whilst the coat of 
уше hard wood between the tramway margins and the kerb would 
be 21,918. Several members expressed the opinion that the Tram- 
ways Oompany ought to be prepared to pave the whole roadway with 
wood if permitted to double theirline. The engineer was instructed 
to continue negotiations. 


Damages.—At the Stoke-on-Trent County Court on 
Monday, James Walters, grocer and confectioner, Fenton, sued the 
Potteries Electric Traction Company for £8 15s. 6d. arising 
from a collision between the plaintiff's bread cart and one of the com- 
pavy’s electric tramcars, such collision being caused by the alleged 

ligenca of one of the com 's servants. His Honour gave 
judgment for the plaintiff for the amount claimed, with costs. - 

Isle of Man.—4A Liverpool paper says that in the near 
future the electric trams running between Derby Castle and Ramsey 
will be won turbine power. The experiment was tried on 
Tuesday last week, and proved a great sucoess. Large turbines have 
been constructed at Laxey, and these generate sufficient power to 


supply the whole system. It is calculated that this will mean a big 
saving to the company. 
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Car and Tramway Company, who were the hesitates of the exist. 
e promoters of this Bill 
had come to au equitable arrangement with the company he repre- 
sented, and for that reason they did not oppose.—Mr. Walter 
Hopkins (of the firm of Hopkins & Co., civil engineere, of 
London), engineer to the prom 
and the districts which it embraced. The length yep 
pu was jast under 18 miles, for over 10 miles of which double 
ines were intended. Seven miles would be outside the area of the 
city. The total cost of construction of their scheme was put at 
£222,000, which included ek cui equipment and power, the capital 
for which they bad borrowing powers 
tion put the sum required for their scheme at precisely the same 
тараза Seg Corporation announced its intention to drop certain of 
proposed lines. 

The chairman of the Commissioners announced that tbey were 
not convinced that there was at present any widespread desire, either 
in the city or in the adjacent districts, for an extension of the tram- 
ways system in the city, or from the city to the outside districts. 
Moreover, they thought that in such а case the Act pointed to а com- 

scheme between the several authorities interested, or else to 
leaving the matter in the hands of a company which would command 
the confidence of the 3 On the whole, they could not recom- 
mend the order to be given to the Bath tion. The decision, 
which involved the refusal of both applications, was received with 
much surprise. 


Glasgow.—The Town Council is being asked to agree to 


an understanding come to with the engineers and boilermakers with 


regard to the height of troll 
Partick Oross to Finnieston, and in Govan Rad, from Linthouse to 
Sammertown Road. It is propored that the overhead construction 


gle-deck 
воа, was under the influence of drink at the time, and that he 
had not touched his brake when the accident occurred. 


way. The conditions accompanying the sanction are that the trolle 
wires be not attached to the blectrio lighting standards, that the 0 
peny furnish the Vestry with detailed drawings of the i 
chamb:rs and boxes to be placed in the catriageways or foot ways, 
Ko., the “ Bristol" designs for the side and centre tract ion polea 
be used, but the cut-out circuits ba of such length as shall be approved 
by the Council's chief engineer. The matter was referred to the 
Electricity and Lighting Committee. 
Huddersfield.—The Corporation Tramways Bill, to come 
before the next ression of Parliament, seeks power to raise £261,203 


rposes. The new tramways proposed are 15 in namber, and range 
fa length Y total 


the new lines will be about 23 miles. 
Hyde.—At Monday's meeting of the Town Council, the 


Electricity Committee reported that the town clerk had conferred with 
the town clerk of Dukinfield with re ference to the n to be given 
to the new electric tramways scheme by the 


3 со һы 8 of the 
tram 

ET т. 3 w Electric Traction 
Leamington.—The proposal of the i and 


VTV 
overhead trolley will not be opposed by the Parish Council. 


Manchester. — Deputations from the Stockport and 
Oldham Corporations have, by invitation of the * 


Mansfield.—The Town Council has appointed Mr. Quin, 
electrical engineer, Blackpool, to advise the Council in respect to the 
posed electrical trams which a syndicate proposes to lay between 
Button, Mansfeld, and Mansfield Woodhouse. 
oppose the scheme, 


inspect. 
route cannot be opened until the beginning of March, because there 
will not be sufficient power available. The block on the rail 
caueed delay in the delivery of feeder pillars and steam In 
regard to the power house extensi Messrs. J. Brown & 
nearly completed the four extra boilers, and the 
been delivered. Mr. Fell recounts certain troubles w 


Tramway Carriage Works, па have delivered six special 
an 
those 


: 
| 
Р 
| 
| 
1 


for 20 double-deck and 15 single-deck cars on 
odd, and with the B. T. H. Oo. for 30 G. E.-52 and 15 G.E.-58 standard 
electric equipments for the above cars for £10,814. 

The of Trade inspection of the Intake route took place on 
8th inst., and the regular service of cars started on Wednesday. The 
section is just under 13 miles, and it has some gradients 1 in 11 and 
1 in 12, the average being 1 in 17 and 1 in 18, 


Sydney (N.S,W.).—T wo of the electric generators at the 
Street elec 


tric tramway power station were tested satis- 
factorily toward the end of November last. The other two generators 
were then nearing completion. 


Walsall.—The Brownhills Urban District Council have 


ишли n шее Council has entered шо 
; trical engineer, regarding 
шасын of the electrical ce system. 

West Bromwich.—The Council has passed a formal 
resolation to promote a Bill in Parliament with respect to the tram- 
ways and electric lighting. 

(Continued on page 61.) 


Vol 6 No. 1,155, Јансавт 12.1900] THE ELECTRICAL REVIEW. 57 


ELECTRIC CRANES. also of the box type, and the axle boxes of the running 

— | wheels are self-lubricated by means of rollers floating in oil 

(Continued from page 847, Vol. 45.) baths. The travelling motion shaft is driven by & motor 

Коме of the largest electric travellers built in this country fixed at the middle of the crane, and gives a speed of 60 
have procerded from the shops of Messrs. Joseph Adamson feet per minute, while the cross-travelling motion is 
and Co., of Hyde. operated at 40 feet, 


One of there, а 50- 
ton crane, i8 shown 
in fig. 19 in ccurse 
of construction, 
while overhead aro 
two cranes, for 5 
and 15 tons re- 
epectively, which 
were also built by 
this firm. The large 
crane was destined 
for the “ Cyclops " 
Steel Works of 
Messrs. Cammell 
and Co, Limited, 
the well-known 
armour-plate 
makers, and is truly 
Cyclopean in its 


and the full load of 
50 tons is hoisted 
at 3 feet per minute, 
The hook runs on 
ball bearings to 
facilitate rotation. 
The various motions 
are controlled from 
а cage carried at 
one end of the 
crane, with metallic 
resistances, &. 

It is а note- 
worthy feature of 
Messrs. Adamson’s 
work that all their 
overhead cranes 
а е erected in posi- 
tion over a large 


Fic. 19.—Messrs..JosrpH ADAMSON & Co.’s ERkcTING SHoP; 650. TON ORANE IN COURSE OF ERECTION OVER PIT, 


dimensions. The girders are of the box type, of 62 feet pit, and that when each crane is complete it is tested 
span, 5 feet in depth at the centre, 8 feet at the ends, under actual working conditions by moving the teat load, 


and 20 inches wide over the flanges; the end. carriages are the pit being of such capacity as to allow a reasonable 
G 
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amount of movement for the hoisting? and cross traversing and enab'es it to be started as soon as it is erected 
motions, while the main wheels rest upon rollers to allow at its destination. Also, any experiments which it is 
the longitndinal travelling motion to be worked also. desired to make are much more readily carried ont 


Fic, 21.—10-Ton Crane, 1х Messrs. BELLISS & Morcom’s Brectinc SHOP, 


Every crane can thus be tested under actual working over the pit than when the crane is erected on a 
conditions, and it is found that considerable advantage is gantry. 
derived from this arrangement, as it ensures the crane Fig. 20 is a view of a 10-ton traveller, one of four supplied 
being satisfactorily completed before being despatched, to Mr. Peter Brotherhood, of Westminster, in whose foundry 


Vol. 46 No. 1.155 January 12 19:0.] 


THE ELECTRICAL REVIEW, 59 


it is at work. This crane, unlike the other examples of 
Messrs, Adamson & Co.'s cranes which we illustrate, is cone 
trolled from a cage. | 


FIG. 23. 


In fig. 21 is shown a 10-ton orane of a different pattern, 
particularly as regards the connection between the girders 
and the end carriages. Incidentally, the erecting shop of 
Messrs. Belliss & Morcom, Limited, to whom this crane and 
five others were supplied, is seen to advantage. 


CAu BRIDGE. — 5CO-KWw. STEAM TURBO-ALTERNATOR. 


Tbe switches on the side of the crab and the pendant 
ropes, by means of which the crane is oontrolled, are 
It is a striking feature of the 


prominent in this view. 


elasticity and handiness of electrical driving, that the com- 
plicated motions of a crane can be controlled with certainty 
from any desired point, whether on or off the crane. 
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Turning to the special featnres of these travellere, it ig a 
notable poini that Messrs. Adamson invariably employ a 
separate motor for each motion, driving by spur gearing; 
the first pinion is forged solid with the motor spindle, which 
is of nickel steel, and the teeth, not only of this first reduc- 
tion, bat of all the other wheels and pinions, are machine- 
cut from the solid, except where shrouded or double-helical 
wheels are used at the slower end of the hoisting train. 

All the pinions in the hoisting gear, as well as those 
gearing with the longitudinal travelling wheels, are of steel. 

The hoisting motion is fitted with an automatic brake 
applied to a brake pulley on the spindle of the hoisting 
motor, the brake blocks being pulled off by electro-magnets; 
the latter are actuated by the passage of current to the 
hoisting armature. Оп the cessation of this current, either 
by accident or intention, the brake blocks are pulled against 
the rim of the brake pulley by springs, these being in dupli- 
cate to avoid the risk of failure if one of them should break. 

In fig. 22 is shown an end view of an electric 
traveller made by 
Messrs. Carrick ard 
Ritchie, und fitted 
with cone friction 
clutch reversing 
gear, which is well 
seen. This crane was 
equipped with an 
electromotor by 
Messrs. Thos. 
Parker, Limited, in 
whose erecting shop 
it is at work. 

The motor in this 
case is of Mesars. 
Parker’s ordinary 
opentype. Thefirm, 
however, manufac- 
tures two forms of 
enclosed motor for 
use in places where 
damp and dirt are 
met with. One of 
these we havealready 
illustrated, mounted 
on а swing pillar 
crane; the other 
form, Messrs. ` 
Parker's standard 
crane motor, is seen 
in fig. 23. This 
motor, which is 
completely ironclad, 
is of the two-pole 
type, the centre 
line of the poles 
being horizontal; 
there are two field 
magnet coils, wound 
practically on the 
poles, which are 
bolted to the frame. 
Carbon brushes are 
used, access to which 
is gained through 
the trap-door, and 
the bearings are 
provided with auto- 
matic lubrication. 
The motor runs at 
500 revolutions per 
minute, taking a 
maximum input of 
6,600 watts, and 
weighs about 1,800 
Iba. 


The controller used with these motors is shown in fig. 24, 
and реша Some interesting features of construction. As 
will be веер, it is of the liquid resistance type ; the electrodes 
are raised and lowered by a bar sliding in vertical guides, 
and actuated by the handle-bar. The latter is pivoted upon 
a plate fixed to the back of the reversing switch, and is 


CAMBRIDGE.—100-kw, SET, TEMPORARILY INSTALLED. 


guided by the curved plate seen close to the handle. The 
slot in which the handle-bar travels is so shaped that the 
handle can only be turned when the bar is in its topmost 
position, with the circuit broken at the surface of the liquid re- 
sistance, while the carved plateis nicked at intervals to receive a 
spring catch on the handle, giving definite steps of resistance. 

The result of this construction is, that it is impossible to 
cat off the current without leaving all the resistance in 
circuit, or to reverse the current without first switching off, 
while the direction in which the handle points stows which 
way the motor will ruv. 

(To be continued.) 


A 500-KW. STEAM TURBO-ALTERNATOR 
AT CAMBRIDGE. 


THE Directors of the Cambridge Electric Supply Company, 
Limited, having decided to put down а new alternator of 
considerably larger 
power than their 
present machines, 
they invited tenders 
from five leading 
Eaglish firms fora 
high-speed engine 
direct-coupled to 
a! 500-K Ww. alterna- 
tor. In reply they 
received tenders 
from each at the 
figures given 


ТАГ" 

m 
MALE ! 
b LOT Т, 


below :— 
Without condenser and 
pumps. 
A £4,100 
B £5,456 
0 £4,880 
D £5,010 


With condenser and 
pumps, 


E (Paraons) £4,884 


In accepting the 
tender of Messrs. 
Parsons & Co., the 
directors were 
guided by the fol- 
lowing circum- 
stances :— Тһе cost 
of a condenser and 
pumps, with an in- 
dependent engine 
to drive them, was 
about £1,025, which 
fact reduced the 
tender of Messrs, 
Parsons to £3,799 ; 
а more serious con- 
sideration was that 
the space available 
in the present en- 
gine room would 
not accommodate а 
single set cffered 
by the first four 
contractors, whilst 
it is possible to in- 
stall two 500-KW. 
sets of the accepted 
design (a8 a matter 
of fact the second 
set has since been ordered for delivery during the 
present year), and in addition to the other advantages 
of turbine-driven plant, their guaranteed consumption 
of steam per KW.-hour for this size was lower 
than that of other makers. The figures in this case are 
given on next page. i 
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ЭБ % overload. Full load. Half load. 
A : 805 28 lbs. 84 Ibe. 
B y 108. 34 lbs 
0... Rus = 25 5 Ibs. 27 lbs. 32 lbs. 
D ТЫ #02 eee #66 ees 26:6 lbs. 91:2 lbs. 
B (Parsons & Oo.) e 27 Ibs. 30 1bs. 


All were to have steam at 140 lbs. pressure and to be 
с for condensing. 
he last figures, include the power absorbed by the air 
and circulating pumps, and are without the 5 per cent. 
dw claimed in the other four (which is equal to another 
1} Ibs. of steam). 


The plant was tested at the maker’s works, Newoastle-on- 
Tyne, in October last by the company’s engineer, Mr. John Н. 
Barker; it will be remembered that the test was in progress 
at the time of our visit, and some of the results were given 
in our article describing the works. It was impossible to attach 
its own condenser, as this had already been delivered, and was 
built in position at Cambridge. As regards steam consum 
tion the figures are comparable with the guarantees of the 
other four (excepting the margin of 1} lbs.) ; the condenser 
and pumps attached to the test house were used. 

The tests extended over а period of 4 hours, and gave the 
resulta tabulated below :— | 


Boiler pressure, Ibs. per tq. inch 127 189 145 140 


Vacuum, inches 2475 345 265 275 
Barometer, inches is 29:6 Sis iva ies 
Water per hour, Ibs. ... 19,400 18,675 7,029 4,180 
Oatput in WW. a. 598 5264 2561 1924 
Water per Kw.-hour, Ibs. m 224 241 275 337 
Exciting power, W vas 8:5 33 31 30 
When the engine is ereoted in position with its own con- 


denser, it is hoped to get even better reenlts, as а higher 
vacuum will be maintained than is possible with a condenser 
so far away from the engine as is necessary in a test house, 
and without the many branches on a trunk pipe, 

So far as is known the figure of 22 4 Iba. of steam per 
KW,hour at only 127 lbs. pressure has not been previously 
attained with a high-speed engine of this size, and a main- 
tained efficiency down to ons · quarter full load of only 38°7 Ibs. 
is a remarkably good perfprmanoe. 

One of our views showw the set erected in position at 
Oambrid The engine is of the usual parallel flow turbine 
type, and runs at а speed of 2,700 revolutions per minute ; 
ос verned, and can run in el with other 
alternators. Below the floor in a tunnel is a surface oon- 
denser, which is connected by a pipe on either side. The 
air and circulating pumps are on the same level as the oon- 
denser, and are driven from a worm and wheel; the 
vorm has three threads, and is connected to an 
extension of the engine shaft at the high pressure 
end. This arrangement of driving air-pumps has 
been found satisfactory during the last four years; an 
engine with this attachment has run almost daily with the 
same worm wheel, which is still in excellent condition. The 
alternator is coupled direct to the engine; it is four-polar, 
with rotating armature, and delivers current at 2,000 volta, 
90 periods per second. To the same shaft is coupled the 
exciter dynamo; this has a capacity of 5 Kw., though only 3:5 
are required at full load, or about 0:7 per cent. of the output. 

It was impossible to deliver the engine in time for the 
winter of 1899, and the plant at the disposal of the company 
was not powerful enough to carry through without dangerous 
overloading ; Messrs. Parsons & Co. therefore lent a 100-kw. 
non-condensing set to run pending the delivery of the larger 
machine. The second illnstration shows this engine and 
alternator as it stood working in the basement of the engine 
room ; it rested only on four blocks of timber laid on the 
earth. Three connections only were required—a 3-inch 
steam pipe, a 10-inch exhaust, and a pair of cables to the 
switch . The total cost of erection was something 
under £5. It is ғаѓе to say that no other class of plant can 
be so readily ada in urgent cases, nor could a 200-1.H.P. 
engine of other build run on such simple foundations. In 
actual running the аце was Ше most silent їп the place, 
&nd was quite as in all other respects. In 1898 the 
directors let one of their engines and alternators to a town, 
whose heavy season was in the summer, to help it until it 
could obtain plant, and the engine was, in а few days after 
its return, at work and ready for the winter season. 


covered by the 
servi 


ELEOTRIO TRAOTION AND MOTIVE 
POWER NOTES. 


(Continued from page 56.) 

Wirral and Mersey Railways.—The Wirral Rail va 
ted a Bill for next session, the preamble of whic 

their railways could “be more satisfactorily and 
economically worked by electricity in addition to or in substitution 
for steam.” In accordance with this preamble, the Bill proposes to 
confer on the pas red all the necessary powers to work heir system 
by electricity, for this purpose the company pto to create 
£180,000 additional capital, with the right to raise a farther sum of 
оо] the creation of debenture stock. Provision is also made 


vest the 
Wirral Electrical Joint Oommittes.” This committee is to have 
power to apportion the amount of capital to be provided by each com- 
pany, or, lien of requiring the two companies to pay their 
oportions, the committee may themselves issue “ Mersey and Wirral 
Joint stock,” which is to be a first charge on the revenue of 
3 fixed red by the Bill 
4 per cent., w companies em 
to guarantee. "A dise also provides that the irral Oom may 
enter into agreements with the Wallasey Urban District Council, the 
Corporation of Birkenhead, or other public body for the supply to 
them of electricity. | 


TELEGRAPH AND TELEPHONE NOTES. 


Continental Telegraphs.— Direot telegraphio communi- 
cation between Zurich and Vienna, and Zurich and London, was 
opened on 8th inst. 

Glasgow Telephones.—The Corporation has received a 
letter from the 8 ing forth the conditions on 


license; (2). access to the postal and telegraphic 

ces of the Post Office; and (3) effisient inter-communication 
through the Post Office trunk wires between the subscribers to the 
exc of licensees and of the Post Office, and the sub- 
ostmaster-G :neral 


the 

h of . In the matter of calliog up the Exchange and 

ringing off, the Postmaster-General says these should be done by 

off and ОЕ ар зе оре Mr. Bennett o this 
method out and out, ho 


'8 letter were given effect 


The National Telephone Company is a conference with the 
Oorporation, but the town clerk has Pied that 


He a:ks whether the company is prepared to consider any modifica- 
tion of the rates at present d. 


Manchester Telephones.—Last week the Manchester 
City Council, though pressed in a letter from the Postmaster-General 
himself to come to а final decision one way or the other on the subject 
of municipal telephony, voted once again for delay and further con- 
sideration. The Post-Office communication explained that on the 
request of Salford and various other local authorities, a license 
covering those districts, and expiring in 1911, had been granted to 
the Mutual Telephone Oompany; but in view of the uncertainty as 
to the action of hester, power had been reserved to revoke the 
license at any time. 

The town clerk of Salford has received a communication from the 
Postmaater-General with reference to the application of the Mutual 
Telephone Company, Limited, for a license to carry on the telephone 
exchange business within the ety а It states that a license ter- 
minating in 1911 “ to transact such business in the borough of Salford 
and in th districts of ым Bide, Wilmslow, Stretford, 


ale, Swinton, and Pendlebury” 
90th. 
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Indian Telegraphs.—Indian Engineering says that tbe 
direct copper wire between Calcutta and Madras has been laid, and 
it will be ready for use in a few dayr.. It stretches from Calcutta to 
Dhond viá Manmad, while Dhond is linked direct with Madras in a 
similar manner. The Calcutta-Bombay and the Madras-Bombay con- 
nections will be completed by a wire from Dhond to Bombay. 


Lowestoft Telephones.—The town clerk has had an 
interview with the representative o? the National Telephone Oom- 
pany, and submitted draft a ent as to un wires as 
drawn by the solicitors to the National Telephone Oompany. He 
was directed to write the National Telephone Company and ask 
whether they are to give the same facilities to subscribers 
at Lowestoft as are given at Norwich. The draft agreement with the 
National Telepione Compsny with respect to the laying cf under- 
ground wires was further considered, and the town clerk reported 
tbat, as cirected by the General Purposes Committee, he had written 
to the district manager of the company as to whetber the company is 


willing to grant the same facilities to subscribers at Lowestoft as- 


have recently been granted to Norwich subscribers, and submitted 
a letter from him, dated 19th ult., stating that he is arranging for a cac- 
vass to be made of Lowestoft as to the new facilities which they are 
granting to their Norwich subscribers. The further consideration cf 
the matter was deferred till Mr. Bennett and aleo Mr. Hawtayne have 
been consulted on the matter. 


Submarine Cable Contract.— We hear that the Anglo- 
American Telegraph Oompany has placed a contract with the Tele- 
graph Oonstruction and Maintenance Oompany for the manufacture 
and laying of 80 miles of cable from England to Havre. This 
announcement is interesting in view of the fact that this is the first 
occasion upon which any party in the cable ring has gone ontside 
among other cable makers with a request to tender for their 
requirements. 


Sydney Telephones.—The Postal Department have had 
a return prepared showing the telephone business of the colony 
during the month of November, 1899. The number of telephones 
connected was as follows:—Oentral exebange, 6; branch and 
suburban exchanges, 51; country exchanges, 21; making a total of 
78. A comparative statement for the three months gives the follow- 
ing results :—-September, 109; October, 130; and November, 78; an 
average of 108. The total number of lines connected to November 
30th was 9,408. 


Telegraph Construction Work and the War.— Under 
the heading “The Roysl Engineers and Telegraphic. Communica- 
tion,” the Times publishes extracts from the private letters of a Royal 
Engineer officer, giving some glimpses of the very important work 
which is being done by the Telegraph Battalion of that force :— 

„Belmont, November 25th.—Tbe telegraph office is comfortably 
established in the post office, which is ina state of cbaoe, with two shell 
holes in the roof and numerous bullet holes. At Da Aar we are cccupy- 
ing the time by drilling mules and horses and native drivers; also 
getting the Wheatstone automatic in order and drilling the men in 
pitching the tent for it and joining up, &. There is more 
work in running 200 miles of wire and three or four offices tban one 
would imagine. 

December 31d.—I am in charge of cur telegraph lines from De Aar 
to Modder River, and little things are always goirg wrong, but the 
messages get through somehow, and that is the cbief thing. On 
Thursday I went up with a few men and stores to Modder River—50 
miles in nine hours. At Orange River there is always a block, as 
there is not enough room, and, of course, it is only a single line 
everywhere. 


“December 7th.—Last Sunday —— (No. 1 Section) arrived here 


and spent the night, with 125 men and transport, and started putting 
up a third line from here, and got to Modder River, havicg те 

all gaps, on Tuesday night. Oa Monday the permanent (Civilian 
P.O.) construction party arrived, and just as we bad cut out our tem- 
porary wires and taken theirs in, a boldfast gave way, and the wires 
were useless till 5.30 p.m. On Tuesday, after much difficulty and 
bother, we finally got three lines working—one through from the 
front to De Aar, one from front to here, and then to Orange River 


and De Aar, and one railway line. That night —— went up to the. 


front. with the Wheatstone automatic. Oo Wednesday they opened it, 
and it worked wellattherate of 250 words а minute. When I woke 
this morning I found native platelayers had come in with information 
that the Boers were between Graspan and Enslin, i. e., about 19 miles 
north of here, and had blown up a culvert and cut the telegraph 
line at 4 30 a.m. We thought it was probably a small party, who 
would cut the line and bolt. About 7.30 &.m. & sub. of the Munster 
Fusiliers with 15 men and self with гіх of mine and some material, 
and some half-dczcn mounted men as escort, set out in a truck and 
engine to investigate. When we got near Gras we saw men 
through my glasses on the kopje two miles ahead. e thought they 
were our men from the next post, and went cautiously on till at about 
2,500 yards from the kopje we were greeted with a shell, which landed 
about 50 yards in front cf us. We promptly stopped. Another fell 
20 yards behind, going within а few yards of us. We then thought 
discretion the beiter of valcur, and retired out of range. We 
saw Boersall along the ridge, and heard when we got back that 2,000 
Boers had been reported there. They fired anotber shell as we 
retired, but it fell short, and none of them exploded. 

„December 9th.— Yesterday morning a few cf the railway sappers 
and 50 Gordon Highlanders left here at 4 30 a. m. to start repairing 
the line, and I went off in a truck and engine with my men and 10 
Gordons. The telegraph was down for nearly two miles, and the 
railway was torn about a lot and a culvert blown up. We got the 
wires up about 3 p.m. and the railway mended by 5 p.m., but it was 
hard and thirsty work. 


The United States Government and the Eastern 
Extension Telegraph Company.—The following extract frou 
the recent r port of the Chief Officer of the United States, is 
interesting as bearing upon the position of telegraph cables in war 
time. General Greely writes as Follows — 


The question of cable communication in the Philippines early assumed a 
serious phase. Only a few days prior to the opening of the Spanish- \merican’ 
war tbe Eastern Extension, Australasia and China Telegraph Company, under 
an emergency contract, doubtless stimulated by the approach of hostilities, 
extended the Hong Kong cable, which previously landed on the northern coast 
of Luzon, to the city of Manila. This cable was cut, as has been reported. by 
Admiral Dewey, who endeavoured in vain to obtain & neutralisation of the 
cable, it being understood that the Bpanish reports would be allowed to pass 
over it if the United States could also utilise it. This Spain, through its officers, 
refused to permit, despite every effort on the part of the Chief Sigr al Officer of 
the Army to secure the reopening of this cable. 

In obedience, as N was understood, to the demands of the Government of 
Spain, from whom this company was receiving a subsidy, the cable was officially 
sealed at Hong Kong, and remained dead during the entire war. The Chief 
Signal Officer of the Army immediately took steps to furnish cable com- 
munication, and through the efforts of Lieut.-Col. Richard E. Thompson, Signal 
Corps, в cable was laid between Manila and Cavite— a most fortunate action, 
since during а period of 10 months following, communication to Cavite Ьу land 
telegraph lines was interrupted апа business could be transacted direct onlv 
over the Signal Corps cable. In addition, arrangementa were made as speedily 
as possible for the manufacture iu tbe United States of deep-sea cable sufficient 
{п quantity to provide for military operations in the Philippines. As soon as 
this was learned the Eastern Extension Telegraph Company immediately 
questioned the right of the United States Army to lay cables in the Philippines 
—8 remarkable position, inasmuch as this company not only refused to open its 
own cables, but coupled with it a claim for absolute cable rights, and a demand 
that the United States Government should wait for cable facilities until the 
Philippines came into its possession by treaty of peace. 

It is needless to say that the Government sustained the Chief Signal Officer 
of the Army in his view that the United States Army had aright to lay, for war 
рынке in any part of the Philippine Archipelago that might be within 
its control. : 

After consultation with the commanding gencral Department of the Pacific 
through Lieut.-Col. Richard E. Thompson, the Chief Signal Officer of the Army 
undertook to provide sufficient submarine cable and lay it between such points 
in the islands of Luzon, Leyte, Cebu, Negros, Panay, Mashate, &c., as might be 
selected by the Major-General! Commanding and occupred by United States 
troops. The intention was to supplement these series of cables by short land 
lines. 

Despite the attitude of the Eastern Extension Telegraph Company the plan 
contemplated did not look to interference with existing lines, but simply pro- 
vided cable communication between Manila and Cebu and the Visayan Valanda 
by an absolutely ditferent route from that formerly occupied by the Eastern 
Extension Telegraph Company, 

It should be noted at this time that the Eastern Extension Telegraph Com- 

ny abandoned with the Spanish troops the cable stations occupied in the 
Улуп Islands in December, 1898, and that the entire system of Visayan 
cables, from Manila south through the islands of Panay and Negros to Cebu, 
was interrupted and cable communication impossible. This resulted from the 
abandonment of these stations by the Eastern Extension Telegraph Company, 
which was coupled with the announcement, вв reported, that they were un- 
willing to occupy these stations until the United States was able to protect their 
oflicers and property. This was commercially prudente but diplomatically it 
could not fail to place the United States in the position of being unable to 
control the territory which it was to acquire by а treaty of peace then awaiting 
action of Congress. © | 

The action of the Eastern Extension Telegraph Company, a British corpora- 
tion, in abandoning its stations at Iloilo and elsewhere broke up the system of 
lines south effectual'y. If they had continued to occupy these offices, it seems 
probable that as a neutral corporation they could bave secured the continuous 
operation of the Spanish landlines, which were necessary for the completion 
of the system. Cable interruption was followed, however, by the operation of 
the landlines by insurgents hostile to the United States, so that these important 
connecting links were not only temporarily lost to the United States, but 
absolutely pasced into possession of hostile forces. | 

Later the Eastern Extension Telegraph Company brought up the question of 
its concessions, and from that time on has lost no opportunity or effort to wrest 
from the United States Government an acknowledginent of the legality and 
continuance of such concessions, that provide for the payment of heavy sub- 
sidies and exemption from taxation of the property and lines of a foreign, 
corporation, which granta cable mpnopoly in the Philippines for the next 
42 years. 

the Chief Signal Officer of the Army recommended unfavourable action on 
all of these applications and was eventually supported by the Administration, 
the Attorney-General having decided that the present was not an opportune 
moment for passing upon concessions or privileges in the Islands of Cuba, Porto 
Rico, or the Philippines. 

It is proper for the Chief Signal Officer of the Army to state briefly the reasons 
for his opposition to the definite recognition of these concessions 1 

First, it is a judicial matter which should be passed upon by the highest 
courts in the Philippines and eventually in the United States. 

Second, the treaty convention at Paris declined to recognise or provide for 
апу of the telegraph concessions brought before it. ` . 

]t may be suggested that the subsidies for cable operations in the Philippines 
formed an obligation against the Government of Spain, which entered into & 
contract for absolute rights, в contract apparently contrary to the policy of 
Congress for the past 100 years: moreover, these pecuniary obligations might 
possibly be considered as forming a part of the Philippine debt. à 

There are certainly provisions in the late Spanish concessions to this cable 
company which plainly cannot be acceded to by the United States, especially 
the absolute cable rights for an indefinite period, not only in the Philippine 
Archipelago, but in all Spanish possessions in the Pacific, As has been 
pointed out, the United States adheres to its right to lay war cables, and it is 
questioned whether Germany, in its newly acquired Caroline Islands, acknow- 
ledges the absolute right of the British company to lay cables in that portion 
of the former Spanish possessions. 

The final adjustment of these matters is without the scope of duties pertain. 
ing to the Chief Signal Officer of the Army, who deems it important to simply 
present to the Secretary of War the questions raised during the past year and 
the methods und reasons involved in their treatment. 


The Telegraph Wire Export Trade.—The latt month 
of the year just closed proved to be a very quiet one as regards the 
exports from this country of telegraph wire and apparatus connected 
therewith. The returns just issued show that during December the 
value of such shipments only amounted to £46,964, as i 
£260,239 in the preceding month, £41,250 in the last month of 1893, 
and £172,140 in December, 1897. Taking the returns for the whole 
of 1899, however, they show that tbe pat year bas, in this. branch, 
been the most active fora long period, the year’s shipments having 
attained a value of £1,407,783, as sgainst only £985,283 in 1898, and 
£997,802 in 1897. 


Telephonic Communication in Italy.—The Italian 
Minister of the Poste has granted a 25 years concession to a private 
company for the establishment and working of telephone exchanges 
in the towns of Art zz, Pistira and Prata, and for the establishment 
of telephonic communication between Florence, on the one hand, and 
and Prata, Pistira, Arezz>, Siena and Pisa on the other. 


Vol. 46. Mo. 1,155, Janvany 12 1900.] 


THH ELECTRICAL REVIEW. 68 


Telegrapbie Interruptions and Repairs:— 
n. 


CABLES. Dow Bey aired 
West IwprES :— 
Jamaics-Oolon  ... T ..Jure 30, 1899 .. sis 
Trinidad-Demerara (1891 dupli- 
cate) eee eee eee eon Oct. 23, 1899 eee eee 
SOUTH AFBICAN:— 
Zensiber-Mombasa · `... ... Oct. 28, 1899 _... aa 
Mosambique-Lourenco-Marques Dec. 17, 1899 ... wae 
Oayenne-Pinheiro ... T . Oct. 11, 1899 ... sas 
Latakia-Oyprus T ... June 20, 1899 ... - 
Gibraltar-Tangier .. Jan 1, 1900 Jan. 4, 1900. 
Tarifa-Tangier ei in .. Jan. 9, 1900  ... ys 
Iquique-Valparaiso ... ss. .. Jan. 9, 1900  ... vas 
S:rena-Valparaiso ‘ ... Јар. 9, 1900 Jan. 10, 1900. 
LANDLINNS. 
Wear Imprzs:— 
Communication with Les Oayes 
(Haiti ) eee | ooo ee obo Nov. 21, 1899 000 eos 
Востн AFRICAN :— 
Communication with Mafeking 
and beyond  .. - .. Oct, 18, 1899  ... 
Communication with all offices 
Orange Biver ... ... Oct. 18, 1899 
unication with north of. | 
Mooi River (Natal) ... .. Oct, 22, 1899  ... ТА 
Colombian Government lines to 
Bogota vss Jes ... Oct. 21, 1899 vi 
Communication with Colombia .. Nov. 3, 1899 i 
Oommunication with "Valentia 
(Venesuela) WS Өз ... Nov. 10, 1899 ... T 


Wireless Telegraphy on Channel Steamers.—It is 


stated in the Times that the manager of the South-Bastern 
and Ohatham Ruilway, Mr. A Willis, has made arrangements 
with the Wireless Telegraph and Signal Company for the ni 
иез fo be used їп the course of а few weeks on the company's 

yal Mail steamers between Dover and Oalais, and also on their 
Royal Mail steamers between Folkestone and Boulogne.. By this 
arrangement ths steamers, when in mid-Channel, or half an hour from 
either the French or English shores, will have telegraphic com- 
munication with either side. The telegraph will, however, be used 
for service purposes only, and no messages will be accepted from the 
public for transit. One pole erected at Dover will command both 
fleets, either in crossing the Ohannel or in port on the other side of 
the water. This will save the expense of clerks and of the erection 
of poles at Folkestone, Boulogne, and Oalais, as, owing to the short 
distance across the Channel, the ships’ masts will be sufficiently high 
for the purpose. When the pole has been erected at Dover, com- 
munication by wireless telegraph can be maintained with the Ostend 
boats, if the Belgian Governmens desire; but in their case, the 
distance being greater, the erection of a pole at Ostend will probably 
be necessary. 


Wireless Telegraphy in the U.S. Navy.—The New 
York Electrical Revicw says that Rear-Admiral Bradford, Ohief of the 
Bureau of Equipment of the U.S. Navy, will shortly establish stations 
at Newport, R. I., and on Coaster's Island, near by, where classes will 
be formed to begin the work of developing wireless telegraphy. The 
decision to ap те station is said to be due to the exorbitant terms 
demanded by Mr. Marconi and his company, which contemplated a 
minimum of 320,000 a year rental for such instrumenta as he might 
. furnish. It has been definitely decided to abandon the Marconi 
system and strike out in а new direction. The experiments conducted 
on board the New York and Massachusetts were highly unsatisfactory, 
and showed that in fleet formation the interference cf would 
be 20 ps аз to destroy the usefulness of thesystem. Admiral Brad- 
ford believes that the navy will b3 able to develop a system of 
telegraphy without wires that will su in usefulness that of the 
Italian inventor. The sigasl service of the army is now conducting 
its own experiments along its own lines, and General A. W. Greely 
reports that these have met with gratifying success. 


CONTRACTS OPEN AND CLOSED. 


Aberdeen. — January 22nd. The Electric Lighting 
Committee wants tenders for a 420. Kw. direct coupled continuous 
current dynamo. See Official Notices" January 5th. 


Barking.—January 23rd. The Urban District Council 


wants tenders for two continuous current transformers and switch- 
gear, underground cables and roadworks for the Oreeksmonth electric 
lighting extension. Bee Official Notices” December 29th. 

Beira. — The Companhia de Mocambique is inviting 
tenders for laying down plant for electrically lighting the town of 

(Portuguese East Africa) and for working same for 25 years. 

Bee “ Official Notices” January 5th. 

Belfast.—February 8th. The Electric Committee wants 
tenders for 400. Kw. steam dynamos. See our Official Notices” 
January 5th. 


Bermondsey.—January 13th. The Vestry wanta tenders 
for the con on, &c., of a dust destructor, with furnaces, water- 
tube boilers, economiser, fans and forced draught appliances, in con- 
nection with the electricity supply undertaking. See “Official 
Notices " December 15th. 


Birkenhead.—January 16th. The Corporation is invit- 
ing tenders for the construction of a new electricity generating station 
in connection with the electric tramways. 


Germany.—January 24th. The Prussian State Railway 
authorities at Frankfort-on-Maine, are inviting tenders until the 
24th inst., for the варріу of 270,000 arc lamp carbons. Particulars. 
may be obfained for from, and ‘tenders to be sent to, Die Konig- 
liche Eisenbahn Direction, Frankfort-on-Maine. ` 


Glasgow.— January 29th. The Corporation invites ten- 
ders for the supply and fitting ар of a hy ic or electric lift. 
Plans and specifications on application to Mr. Thomas Young, 
олиш engineer, 4, West Regent Street, on payment of a fee 

6. 


Hull.— January 24th. The Electric Lighting Committee 
invites tenders for 30 cast-iron section pillars each containing eight 
switch fuses, &c. See Official Notices” to-day. 


Ilford.—January 20th. The District Council wants 
tenders for water-tube boilers, economiser, pumps, pipe work, 
two 200-kw. and one 100-kw. dynamos, motor boosters, battery, switch- 
board, 15-ton traveller, mains and. road work, aro lamps and posts, , 
and station lighting. See Official Notices " December 


Melbourne.—March 1st. The Corporation is wanting 
tenders for boilers, engines, dynamos, switchboard, f mains, arc 
light leads, accumulators, &c., for electric lighting. See "Official 
Notices ” December 22nd. 


Neweastle-on-Tyne.— January 24th. The Corporation 

the rails, fasteninge and the poles being supplied by the Corporation 

e and ea g ea т оп. 
Bee " Official Notioos 4 December 22nd, E 


Plymouth. — January 8186. The Corporation wants 
tenders for a 500-xw. steam dynamo (motor poem, ёл.) ; а 500- 
Kw. steam alternator, &c.; accumulators ; cashire boilers and 
equipment; mains. See “ Official Notices” January 5th. 


She ffield.— January 20th. The Electric Lighting Com- 
mittee invites tenders for steam and exhaust pipes and jet condenser - 
for the electricity works. See Official Notices” January 5th. 


Spain.—January 16th. -Tenders are being invited until 
January 16th by the municipal authorities of Utrera for the concer- 
sion for the electric lighting of the town by means of 30010-c P. lam 
and 100 16-0. r. lamps. Tenders to be sent to El Secretario del 
Ayuntamiento de Utrera (Spain) whence particulars may be obtained. 


Sunderland.—The Corporation wants tenders for a tram- 
ways switchboard. S:e “ Official Notices to-day. 


Tunbridge. Wells.—January 15th. The Corporation 
invites tenders for condensing plant to deal with 30,000 lbs. of steam 
per hour. See “ Official Notices” December 22nd. 


Tunbridge Wells.— January 25th. The Corporation 
wants tenders for a 400-xw. steam alternator. See Official Notices” 
January 5th. i 


CLOSED. 


Birkenhead.—For the Southend electricity . generating 
station, condensing plant bas been ordered from Mr. A. Wenner, of 
Manchester; the feeder mains will be supplied by the British Icsu- 
ML Company, and the overhead traveller by Messrs. Oarrick 
an e. 


Bradford.—The City Council on Tuesday agreed to place 
an order with the Electricité et Hydraulique 80:66 Anonyme, 
Oharleroi, Belgium, for 100 car equipments instead of 75, as originally 
arranged. The chairman of the Tramways Committee said that they 
would require 100 in two and а half years, and they had had an offer of 
10 per oent. redaction if they increased the order to that number 
within a fortnight. By that arrangement they would saye £80 per 
car, cr £2,100 on the order. tod 


Gloucester.—In “Electric Lighting Notes" this week we 
give patticulars of accepted tenders for boiler, steam dynamo, switch- 
a work and condensing plant. 


Hammersmith.—The Vestry has accepted the tender of 
Mr. T. L. Hillyar, of Hammeramith, for wiring and installing the 
Vestry’s stables and dəpôt in Falham Palace, W. 


Islington.— The Vestry has given an order for con- 
densing plant to the Wheeler Condenser Company at £4,290. The 
highest tender was £6,655. 


Leeds.—The County Council has given a contract- for 
the construction of seven transformer chambers to Messrs. J. Schofie'd, 
Bons & Co., at £2,298. There has been some amount of quibbling 
about paying the standard rate of wages to builders’ labourers in 
connection with this contract. 


Melton Mowbray.— Messrs. C. A. Parsons & Co., have 
received from Edmundson’s Electricity Corporation, Limited, the 
order for two 75-Kw. condensing type, turbo dynamoe, for the 
electric lighting of the above town. 


Morecambe.—The tenders of Messrs. T. Parker, Limited, 
and Messrs. OCallender's Cable and Construction Company, for 
extensions at the Council's electricity works, have been accepted 
subject to the Local Government Board giving their consent to the 
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‚ was 


W. F. Dennis & Co., London vá ә s . . £4,125 

British Insulated Wire сошрапу Ltd., Presoot (accepted) 4,190 

St. Helen's Cable Company, Limited, Warrington .. 4,311 

Callender's Cable and Oonstruction Co., Ltd., London 4,874 

W. T. Henley's P i cm Works Oompany, Ltd., London 4,528 

W. т. Glover & Co., imited, Salford ee еә ee ee 4,701 
Western Electric Company „ wi 


Sheffield.—Orders for 85 cars and electric equipments 
for same, have been given to the Brush Company ani the British 
Thomson-Houston Oompany, by the municipality. (See “Traction 
Notes,” this week.) 

Walsall.—The Town Council on Monday accepted the 
tender of Messrs. Bumsted & Obandier for supplying and fixing one 
hree-throw crank componnd Chandler 
of £960, also the tender of Messrs. Thomas Parker, Limited, Wolver- 
hampton, for supplying a new dynamo a£ a cost of £934. 


FORTHCOMING EVENTS. 


Friday, January 12th.—At 8 p.m. Institution of Civil ogi 
Каз дел” . — by Prof. T. Claxton Fidler, 
M.Inst.C.E., on The Theory of Structures and Strength 
of Materials.” | 


Tuesday, January 16th.—At 8 p.m. The Institution of Civil. Engi- 
neers. rth of 


e psrmitting):—" Swing Bridges 
eaver at Northwich,” by J. A. Saner, M.Inst.O.E. 
Wednesday, January 17th.—At 8 p.m. Society of Arts. Arthur 
Rigg on “ Ventilation without Draughts.” 
At 7.30 p.m.— Grand Hotel, Manchester. Special 
of the Northern Society of Electrical Engineers to ad 
to the rales. (See a Note” in this issue.) 


Thursday, January 18th—At 8 p.m. The Institution of Janior 
Engineers. At the Technical Oollege, Finsbury, 

Leonard Street, City Road (by ° 
illustrated by experiments, &, on The Balancing of 

| Engines," by Prof. W. E. Dalby, M. A., M. Inst. O. E. 
Friday, January 1 Royal Institution. The Hon. O. A. 


Parsons on otive Power h-B Na 
в on “Мо , High-Bpeed Navigation, 


Friday, January 26th, at 5 p.m.  Pbysioal Society. 1. “Some 
Developments in tbe use of Price's Guard Wire in 

| Insulation Tests." By Prof. Ayrton and Mr. Mather. 
2. “Reflection and of o Waves 

г Арчай By Dr. E. Barton and Mr. L. Lownds. 


3," of the Transverse Vibrations of & 
Stretched ы тры 06. Oord. By Mr. T. J. Barker. 


NOTES. 


1900.—Our friends and readers generally, especially those 
who have new catalogues to get ont, will be interested to 
know that the Universal Electrical Directory (the Red 
Book) for this year is now being sent out to subscribers as 
fast as copies can be obtained from the binders’ hands. We 
hope to be able to issue the work to the general public early 
next week. (See advertisement page 39.) | 


The Swiss Photographs.—The Swiss Visit Committee 
has selected a number of photographs from those exhibited, 
and it has been ehm for these to be enlarged and 
mounted in an album at cost price. Those who are desirous 
of possessing one of these interesting collections should place 


themselves in communication with Mr. R. S. Erskine, of 


22, Stanford Road, Kensington, by January 22nd. 


KILOWATTS. 


‚ 60:0 


Presentationg.—On прена, January 2nd, the staff 
employed on the cars of the Cork electric tramway system 
kept the firat anniversary of the inau n of the service 
by presenting the traffic superintendent, Mr. W. Gordon 
Davies, with a haudsome marble clock as a token of esteem. 
On Jaunary 4th the officials and staff of the Derby eleo- 
tricity works presented Mr. James Moss, who has recently 
been appointed borough electrical engineer at Eooler, with a 
handsome set of carvers in case, and alo a solid silver toast- 
rack, as a mark of their appreciation and good wishes in his 
new appointment. Mr. Wilmshurst made the presentation. 


A Fog Lead Curve at Manchester.—The Manchester 
electricity: works occasionally have to meet the requirements 
of a bad fog, and the result on the station load is in some 
cases теша АЫ: Such an instanoe occurred on Wednesday, 
December 27th, and, by the courtesy of Mr. C. H. Wording- 
ham, we are enabled to print the accompanying load carve 


ТОАТ, 
ТО 
ТШ, 
А 
ҮШ 
ПШПШ 
ШИШ 
ШИ ЩЩ 
ШИ ҮШ 
"amm 


a.m. noon. p.m. 
Houns. 


MANCHESTER Оовровалттон Exzcraiciry Wonxs; Loan CURVE лт 
Dicemmsom  SrRsSET  GzxmRiTING Brarios, WsDnrspay, 
Ококмвив 27TH, 1899. 


for that day. The very marked drop between 1 end 2 o'clock 
is due to the stoppage of the large motor load, upwards of 
1,500 H.P., which is supplied from the continuous current 
mains. 


Electrical Engineers for the Front.—We understand 
that Mr. W. A. Fraser, the Lancaster Corporation's electrical 
engineer, who is a sergeant in the Middlesex Yeomanry, has 


pude d i 
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\ 


\ 


мо 
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GINE: ПРЕ ЕЕЕ 
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left for service in South Africa. The Mayor and members 


of the Corporation gave him a very hearty send off at the 
railway station, and his fellow officials presented him with a 
valuable pair of Zeiss field glasses, which will be useful while 
scouting. The Corporation, besides granting leave of 
absence, have made him a handsome allowance. 

We also learn that Mr. G. F. A. Norman, A.I.E.E., mains 
superintendent to the Harrogate Corporation, has volunteered 
for active service at the front in the Royal Suffolk Hussars 
(Yeomanry), and has passed the necessary examinations, 
His post is to be kept open for him. 

It is announced that Mr. В. E. Crompton, with 50 men 
of the Electrical Engineers Volunteers, and six search lights, 
have offered their services to the War Office for South 
Africa. If this offer is accepted, a number of members of 
the Chelmsford electrical firm will join the detachment for 
foreign service, | 


. 
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A Fin-de-Siécle Problem.—aAs if it were not enough to 
have а great war on our hands, in addition to the smoke 
nuisance and tested lamps, we have for some weeks been sub- 
jected to a ndence debate in the Times on the 
question which end of the century we are living in. So long 
as this discussion was confined to Sir Courtenay Boyle and 
other lay victims, we held aloof from the strife; but a letter 
which recently ap in the Times from the hand of Mr. 
Chas. Bright impels us to settlethe matter, lest other members 
of the profession should be attacked by the disease. Mr. 
Bright's view is that because the marks on a foot-rule start 
at 0, and only reach 1 after traversing a space of 1 inch, 
therefore the Ohristian era began at 0. Of course it did. 
Bat Mr. Bright proceeds to assume that time stood still 
at 0 for the period of one year. Of this we have grave 
doubts. Such phenomena only occur in the case of 
the weaker вех, and then only after the 22nd birthday. 
The fallacy lies in the confusion of units. In measure- 
ment of length the figures marked on scales denote 
E limita of prs multiples of а сар a and 

to points only; in recording time gures are 

employed to distinguish periods, and are never applied to 

pon of time. "Thus, the point 3 on a foot rule means the 

imit of a length of 8 inches and is placed at the end of the 

note p and every point between 2 and 8 is in the third 
à us :— 


Ast 2nd 9rd 4th 
3 
б 1 2 3 4 
In the same way 1899 years have elapsed at the end of the 
1899th year, and 19 centuries—s.¢., 19 hundreds—cannot 


be completed until the end of the 1900th year, which is now 
current :— 


Ist 2nd 1899:h 1900th 
SF SAG 
JJ oM aaa 
0 E 2 1898 1899 1900 


If it is difficult to grasp large numbers, let us try a simple 
analogy : When is it the seventh day of the week ? — Any 
time on Saturday. When are seven days completed ?—At 
the end of Saturday. When does the new week commenoe ? 
—On the first day of the new week (not on the day 
numbered О, but on the day numbered 1), and one day is 
complete at the end of tbe first dsy. Having thus ended the 
matter, we hope to hear no more about it. Anyhow, what- 
ever the Emperor of Germany may say, we are still at the 
fag-end of а century. We only hope that, in spite of his 
declaration that the Institution dinner was his last for the 
19th century, Sir Oourtenay Boyle will think again, and eat 
his dinner, even at the cost of eating his words ? 


Appointments Vacant.—The Manchester Corporation 
wants a chief assistant electrical engineer to assist the city 


electrical engineer in carrying out the electrical engineering 
work required in connection with the tramways. See 
“ Official Notices this week. 


The Hertfordshire County Lunatic Asylum at St. Albans, 
is wanting an electrical engineer. The Leith Oorporation 
wants a shift electrical engineer for the electricity works. 
A telegraph foreman is wanted for the Gold Coast Telegraph 
55 at E250 per annum. See “Official Notices” 

week. 


Electric Cranes for Middlesbrough.—For the equip- 
ment of their new docks at Middlesbrough, the directors of 
the North-Eastern Railway Company have decided to ereot 
17 8-ton and 3 10-ton electrically-driven cranes, also 24 
capstans. The work has been placed with Messrs. Siemens 
Bros. & Oo., Limited, in conjanction with Messrs. Cowans, 
Sheldon & Oo., Limited, who are to be responsible for the 
mechanical part of the undertaking. In addition to the 
cranes, the railway directors have entrasted to Messers. 
Siemens the complete outfit of the generating station, 
consisting of engines, boilers, dynamos, switchboards, pumps, 
and cables for driving the cranes. The output of the central 
station is to be 1,000 x.H.P. This undertaking will form the 

installation of electric oranes in the United 


Tests of Aluminium Wire for Fire Alarm Pur- 
poses.—We read in our New York namesake that Mr. E. B. 
Ellicott, city electrician of Ohicago, has instituted practical 
tests of aluminium wire in Chicago for fire-alarm service. The 


wire will be left up all through the winter, in a location parallel 
with railway tracks, where it will be subjected to fumes and 


smoke from locomotives. One span 225 feet long crosses the 
tracks; another piece is under test in another part of the 
city under similar conditions and alongside а ue ca wite 
of the same size, so as to give comparative . The 
comparative tests made on copper and aluminium wire before . 

ereotion gave the following results :— Pia s | 


| Twists in 


| Breaking 
Metal. tin 
пе | Pounds | gnoban, i Pounds 
No. 10 hard-drawn copper : | | 
те ... dee РЕН sis 55 615 11 | 178 
No.lOsluminium  ... m 27 275 1 | 514 


It is interesting to note, says the Telegraph Age, that 
although the copper wire gave greater elongation and number 
of twists, the breaking weight of the alnminium wire was 
more than balf that of the copper wire of the same size, 
тов the actual weight of the wire was less than опе- 


Personal.—Mr. F. J. A. Matthews, who has been for 
15 years designer and chief electrical engineer to 
essrs. Ashton, Frost & Oo., Limited, of Blackburn, has 
igned that рень, as he bas been appointed electrical 
engineer to the Vulcan Boiler and General Insurance 


Company. | 

Mr. б. E. ©. Shawfield, Wolverhampton borough elec. 
trical engineer, was, at the Town cil meeting on 
Monday, appointed gas examiner to the Corporation for 
the purpose of testing the illuminating power and purity 
of the gas supplied by the Wolverhampton Gas Company. 
This will not interfere with Mr. Shawfield’s appointment as 
electrical engineer. 

The Pablic Lighting Oommittee of the Ecoles Town 
Council has appointed Mr. James Moes, Derby, electrical 


engineer to the Corporation at a salary of £200 per annum. 
There were 32 applicanta. 


Mr. Б. A. Dawbern has resigned the position of superin- 
tending € to the Brush Electrical Engineering Com- 
pany, in order to take up consulting practice. 

т. A. Н. Roe, of Bradford, has been appointed resident 
electrical engineer of the Bary electricity works, at a salary 
of £150 per year for the first six months, and from that 
term £180 per year. 


Lectures.—On Thursday last week Mr. В. Н. Sootter, 
O. E., delivered a very interesting lecture on Locomotion: 
Past, Present, and Future, at Northwich. Under the 
* future " arrangements came references to the employment 
of electricity for traction purposes, and some comments 
on the proposed Warrington—Northwich light electric 


railway. 

On Thursday, 18th inst., Prof. Oliver J. Lodge will lec- 
ture before the Glasgow Lecture Association on “ Wireless 
Telegraphy.” 


Electric Lighting at Northallerton.—On Monday, 
8th inst. the pablic lighting of Northallerton was inaugu- 
rated. Aro lamps of the Solar long-hour type are used for 
the main thoroughfares, and a considerable number of 
incandescent lamps for lighting the side streets and lanes. 
One of the novel featurea is the adoption of aluminium con- 
ductors for the overhead mains, The present plant consists 
of two generating sets, and considerable extensions are being 
carried out as the works are not sufficient to cope with the 
pan demand for publio and private supply. The works 

ave been designed and carried out to the specifications of 
Mr. J. Ernest Hutton, A. I. E. E., to whom the formation 
e Northallerton Electric Light and Power Oompany 
is due. 
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Coal Economy.—At the time we laid before our readers 
the discussion on Mr. Holliday's and Mr. Crompton’s Insti- 
tution of Electrical Engineers’ papers dealing with the cost 
of steam raising, we mentioned that Mr. A. J. Lawson had 
prepared some useful tablee, showing how the steam con- 
sumption of engines and- cost of coal might be co-related. 
On the question of relative cost, Mr. Lawson pointed out 
that he had found the cost of repairs to furnaces, &c., where 
Welsh coal is burned, to work out at about 033d. per unit, 
while in the case of North Country rough small coal, auto- 
matically stok: d, the figure гове to °1504., or 44 times more. 
With rough small North Country coal there is a greater 
quantity of ash and clinkers to be removed, and this has 
been found to be from two to three times greater in the case 
of the small bituminous coal than in the сазе of Welsh coal. 
Bat against this must be set the higher cost of Welsh ооа), 
which, in London, is at least 50 per cent., although the 
evaporative value is only 25 per cent. greater. Certain 
qualities of rough small coal, with good automatic stoking, 
will evaporate 8 lbs. of water per pound of coal, while Welsh 
coal will evaporate 10 lb. With an overall efficiency of 
engine and direct coupled dynamo or alternator of about 
80 рег cent., or, say, 600 watts effective per I.H P., the oost 
of fuel per unit generated, assuming no other losses, will be 
83 under :— 


Oost o» Fugt РЕВ B. T. U. aozxwmBATED with an overall efficieney 
of about 80 per cent. (or 600 watte per 1 E P.) when burning North 
Country rough small coal, evaporating 8 lbs. of water per pound 
of coal, and the ton of coal when delivered into the coal store 
costin2 :— 


Pounds о аза реви qos. | 13s, | T 16e | 18s 
| P 
20 25 | 268 ' 312 337 402 
19 212 255 298 339 | 382 
18 201 941 | 281 321 363 
17 192 228 | 263 393 342 
16 178 214 ' 250 286 322 
15 167 201 : 234 | 968 301 
14 156 188 918 | 250 281 
13 345 | 37: 20 | 232 ^61 
12 134 161 187 214 941 
11 123 147 172 196 221 
10 112 44 156 | 179 | 201 
Half of above 
eae Su 5. E858 78. 8i 91 
| 
| 


cost per ton of 


Совт or Fug. РЕВ B.T.U. GENERATED, with an overall effciency of 
80 per cent. (or 600 watts perrH.P.) when burning Welsh coal 
evaporatiog 10 lbs. of water per pound of coal, and the ton of coal 
delivered itt» the coal stores c sting :— 


Pounds of steam 


per I H. f. hour. 148 16s | 18s, | 203 925. | 24s 
es eee Sees 555 P | ОК 
i 
20 “250 286 . 321 , 357 393 | 429 
19 237 | 272 ЗБ | 339 | -373 | -408 
18 225 257 289 321 854 386 
37 212 243 273 803 331 365 
16 200 229 257 286 814 848 
15 187 215 241 238 295 322 
14 175 200 223 250 '276 300 
13 162 186 209 232 255 279 
12 150 172 193 214 236 257 
11 137 157 177 196 216 286 
10 125 143 161 178 196 215 
Half of above | 
figures p-r], 
unit gene“ 7.- 81. 9з. | 103. 115 129, 
rated =a cost | 


per toa of 


| . 
ß E a ы МЫЛ мы ш а ышы 


Aluminium Telegraph Wire.—The American Postal 
Telegraph Company has reached the conclusion that alumi- 
nium wire 18 preferable to copper for telegraph wires, in view 
of the high price of the latter, and in exten ing its lines will 
make use of it for the purpose. 


Accumulator Traction.—New York Electricity saya :— 
‘ According to reporte, the storage battery cars operatiog in 
Berlin, Conn., have not proven satisfactory, and the lines will 
shortly ba changed to the overhead trolley.” 


English Electricians for the Westinghouse New 
Works, — The Western Electrician of Chicago, which came 
to hand by yesterday's mail, contained the following in- 
teresting note :—'* A short time since the Western Electrician 
pointed out the possibility of openings for young Americans 
of technical training in the manufacturing and operating 
establishments of an electrical nature springing up in 
Great Britain. A recent ph in an English trade 
journal tends to confirm this view. In connection with the 
establishment of Westinghouse works at Manchester, it is 
stated that the British company recently incorporated for that 
purpose has made arrangements for sending a number of 
young саша to acquire а complete knowledge of the 
methods adopted by the Westinghouse companies at Pitts- 
burg, and of the plant and equipment of which they make use. 
These young men for the most part have already acquired a theo- 
retical knowledge of the electrical work, their American 
experience will, it is proposed, be limited to about12 months 
of good, practical work. On their return to Europe they 
will be placed in situations of trust in the British works of 
the company. The British Westinghouse Company seems to 
desire specifically Englishmen trained in Westinghouse ways, 
but the need of the American training seems to give a hint 
that may be useful to graduates of American shops and 
schools, However, the young American engineer or elec- 
trician should bear in mind that men of practical experience 
are preferably wanted, and that the environment imme- 
diate remuneration to be obtained abroad are likely to be 
different from what he has been led to expect at home.” 


A Complete Heat Cycle for the Steam Engine and 
Boiler.—A curious pepe has been presented to the Engi- 
neering Association of New South Wales by Mr. L. C. 
Auldgo. It is not very clearly put together, bnt the line of 
thought taken is that old and familiar one that the latent 
heat of steam is all thrown away in the condensing water and 
represents an enormous waste of fuel. The author's method, 
80 far as we can gather, is to use an evaporative condenser- 
whereby the latent heat of the steam rejected by an engine 
is transferred to the water outaide the condenser. The effect 
is increased in the usual way by means of a fan, and the 
mixed products, the air and vapour, are sent forward to feed 
the furnace. Now, it is perfectly clear that unlike liquid 
water the vapour will not require to absorb any heat of 
vaporisation in the furnace, but that it will simply acquire 
some addition to its temperature, but we fail to see how this 
places matters in any better condition. The vapour cer- 
tainly cannot part with any heat to the boiler; for it enters 
the furnace at probably 120° at moat, and more probably at 
а very much less temperature; and it enters the chimney 
probably at 350° at the very least, Now, there can bs no 
possible economy in this во far as regards mere heat trane- 
ference. But the author claims ав much as 29 per cent. 
of ош. We do not deny the possibility of some 
economy. Moisture is said to be а necessary accompaniment of 
smokeless combustion. Dry oxygen is not favourable to perfect 
combustion, some moisture must be present. This is what would 
be expected, but the author says it would not be expected, 
from which we may infer that he is not fully acquainted with 
recent investigations. . The author wrongly claims his novel 
cycle as a means of affording pure water for the boiler feed, 
which is pure nonsense, for any surface condenser of evapora- 
tive or any other type will give this, The facts may be as 
he states them, and a real economy may have been effected, 
thongh we doubt anything like 29 per cent. We are not 
disposed to doubt the smoke prevention. The whole experi- 
ment was very small, and the uneconomical results were 
obtained when two fans were used—one for the condenser 
and one for the boiler draaght; whereas, when the econo- 
mical rims were made, the one fan for the condenser supplied 
the furnace also; in so small a test the difference would be 
considerable. This seems to have been left unaccounted for, 
and may account for so large an apparent economy. It ia, 
finally, just possible that the system may be economical, and 
if it be 80, the getting rid of the vapours of a water cooler 
or condenser would be worth attempting, but Mr. Auldgo 
must not run away with any idea that he has found a new 
cycle of heat, for he has not done anything of the kind, and 
the disposal of the latent heat of exhanst steam still remains 
an unsolved problem, except where plenty of heating is wanted 


done, 
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A Large Water Rheostat.—In a paper read at the 
November meeting of the American Institute of Electrical 
Eagineers, and abstracted in the Electrical World, Mr. E. J. 
Willis gave the results of a test on a 300-Kw. direct- 
connected railway generator at d.fferent loads. The efficiency 
(electrical horse-power per indicated horse-power) was 63 
per cent. at a load of 110 Kw. ; 74 per cent. at 160 Kw.; 79 
per cent. at a load of 219 Kw., and 79 per cent. at a load of 
275 KW. The engine is of the horizontal tandem compound 
condensing type. In making the tests a water rheostat was 
used, consisting of two sheets of boiler plate, 5 feet by 6 feet 
each. By means of soda the conductivity of the electrolyte 
жаз brought to the desired point, and after the water got 
boiling thoroughly, the load could be maintained perfectly 
steady. At the load of 275 Kw. about 15 square feet of each 
plate was submerged. In using a water rheostat the author 
advises that if a steady load is r quired, it is well to let the 
water come to a boil and the plates remain steady, replacing 
the water evaporated by a small stream constantly flowing in. 


NEW COMPANIES REGISTERED. 


Cheltenham Engineering Company, Limited 
(64,697.)—This company was registered on January 4h, with a 
capital of £8,000 in £1 shares, to carry on the business of mechanical 
and electrical engineers, ironfoanders, cycle and motor car manu- 
facturers and merchsnts, hardwaremen, &c. The 8:84 subscribers 
(each with one share) are:—E. B. Rawson, 54, Old Broad Btreet, 
E. O., colonial agent; H. Е. Freshwater, 60, Brisbane Street, B. O., 
clerk ; A. О. Obudleigh, 54, Old Broad Street, E O., gentleman ; W. Н. 
Pendred, 27, Star Street, Bryswater, W., clerk; A. Kift, 54, Old 
Broad Street, E. O., Australasian merchant; J. M. Tbarp, Mill Hill, 
N.W.,gentleman; and G. Adams, 14, South Road, Reigate, gentle- 
man. e number of directors is not to be less than three nor more 
than fiva; the first are to be appointed by the subscribers ; remunera- 
tion, £100 each per annum. 


J. W. Hanley & Co., Limited (64,671).—This company 
was registered on January 2nd, with a capital of £3,000 in £1 s 
one preference), to acquire the business carried on at 39, Victoria 

treet, 8.W., to adopt an agreement with J. W. Manley, and to carry 
on the business of electrical engineers, founders, contractors, gene- 
rators, storers, accumula'ors, and distributors of electricity and other 
power. The first subscribers (esch with cne share) are:—J. G. 
Machan, 1, Mincing Lane, H. O., tea broker; J. H. Balleece, 39, 
Victoria Street, S. W., merchant; M. M. Campbell, 13, Ashley Place, 
B. W., gentleman; B. Mackay, 39, Victoria Street, B.W.. clerk; J. W. 
Manley, 39, Victoria Street, 8.W., engineer; R. Bode, 25, Victoris 
Street, B. W., agent; and A. Field, Kingecliffe, Woodville Road, New 
Barnet, contractor’s manager. The number of directors is not to be 
less than two nor more than five. The first are J. W. Manley and 
J. Н. Batten; qualification, £100 ordinary shares. 


Reason Manufacturing Company, Limited (64,701). 
—This company was tered on January 5th, with a capital of 
£50,000 in £1 shares, to acquire the business of the Reason Manu- 
facturing Company, Limited (incorporated 1891), to acquire from 
the Mutaal Electric Trust, Limited, certain patents and patent rights 
relating to inventions connected with the distribution, measurement, 


Western Road, Brighton, draper; W. erie 18, Richmond Road, 
U 


secretary. Нашу governing , 
шау retain office so long as he holds one-fifth of the issued capital. 
Qualification of ordinary 
Mutual Electric Trust, Limited; remuneration as fixed by the 
company. nd 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Kalgoorlie Electric Power and Lighting Corporation, 
Limited (63,248) —This company's statutory return was filed on 
D.cember 220d, when 150,000 shares had been taken up out of a 
nominal capital of £225,000 in £1 sbares (25,000 deferred). 5s. per 
share has been call d up, resulting in the receipt of £32,423 5s., leaving 


£5078 153. in arrears. 


Winchester Electric Light and Power Company, 
Limited (50,868)—Tbis company's ‘annual return was filed on 
November let, when 2,207 shares had been taken up out of a nominal 
ка уу] of £25,000 in £5 shares. £10,375 has been paid, l:aving £160 
"n 


Blackheath and Greenwich District Electric Light 
Company, Limited (47,875).—This company's annual return was 
filed on December 13:b, when 101,200 shares had been taken up out 
of a nominal capital of £150,000 in £1 shares. 100,855 has been paid, 
leaving £345 in arrears. 


SUPPLY STATION ACCOUNTS. 


` Тнв accounts «f the Islington Vestry electricity 
Islington supply undertsking indicate that the business is 
Vestry rapidly extending, ard as the electrical engineer, Mr. 
Electricity Albert Gay, rays, The results of tho year's working 
Accounts. may be considered as satisfactory," and he is entitled 
| to “tave every confidence that the success of the 
undertaking is now assured.” The Islington Vestry is, however, one 
of the few undertakers who omit to attach to the yearly accounts the 
Board cf Trade form giving particulars of the units sold and load 
reached, and this is an omission we should like to see made gocd in 
future accounts. 
The increase in output and revenue is clearly shown by a table 
which appears in the yearly report attached to the accounts, and 


| which is as follows :— 
INCREASE OvER Previous YEAB. 
Total Units sold. Revenue. | 
units sold. Number, Percentage. Amount. Percentage. 
1898 .. 298,000 2i um iba A 
1897 .., 504,000 206.000 69 £4,716 62 
1898 * 911,000 408,000 . 81 £9,021 73 . 


A considerable reduction in price was made to private consumers 
at tho end of 1837, and was therefore seriouely felt by the depart- 
ment during the whrle of 1898. 


GENERAL STATEMENT. 


1897. 1898. Increase. 
Total capital expenditure £144,228 £188,518 444 290 
Number of units sold ... 503,572 911,571 407,999 
Total maximum load ... 585 KW. 800 kw. 215 Kw. 
Gross revenue бз» &12216 £21,488 #9222 
Gross profit... га £4,358 49.092 £4,734 - 
Average price per unit sold 5 594. 5°444. — 154. 


The scale of charges was in 1897, we believe, 72„, 6d., and 54. 
respectively for tbe first, second, and third hours’ daily use «f the 
maximum demanded supply and 4d. for further hours. This was 
reduced by the elimination of the 5d. ra’e, and in 1898 the rates were 
7d, 6d.,and 44. As will be веер frcm the Revenue Statement, this 
led to а drop cf 15d. per unit in the revenue derived from sale cf 
current. Meter rents appear at the same value per unit, but other 
sources of revenue have fallen by ‘03d. collectively, the total reduc- 
tion being at the rate of 18d. per unit. The average per unit sold 
still remains, however, as bigh as nearly 54d. The public lighting 
acoc unted in 1898 for 403,012 unite, bringing in £8,396, against 


£4,080 in 1897. 
REVENUE STATEMENT. 


1897. 1898. 
Gross. Per unit. Gross, Per unit. Increase. 
Sale of current ..£11728 5594. £20,658 5444. — 15d. 
Meter rents (less in- 
terest on deposits) 180 08 1. 298 084 is 
Rents received and 
bank interest .. 271 18d. 444 11d. — 024. 
Sundry fees, ko. 87 021. 43 Old. — Old. 
Gross re venue £12 216 582d. 221, 438 5641. — 18d. 


—— 


The costs of production show an increase of nearly fwd. in the 
coal bill. No doubt this is largely due to the coal strike, and the 
enhanced rates charged for coal which particularly affected the 
London stations. Repairs,” as might be expected, have gone up, 
и а] “ other items show a drop; this amounts to a 3d. in the 
total co И 


Ссвт or Рворості>м. 


1897. 1808. 
Gross. Per unit. Gross. Per unit. Increase 


gal... . 49,393 1 14d. £461« 1:924. +814. 

O bom stören. 783 37d. 1.222 -82d. — 053. 

Salaries and wages incurred - 

m eneration and бин. | 1981 ‘91d. 2979 78d. — 164. 
ation. ` ’ 

Repairs and maintenance of / 
buildings, engines, boilers, 561 271. 1087, 29d. + 021. 
dynamos, &о. 

Works costs ... ... 25.718 272d. £9,902 261d. — Lid. 
Rent, rates and taxes bs 4:7 231. 665 18d. — 051. 
маш шер! апа ехрепвез, 

тїе тап - 
E acer secretary. clocks: | 916 1441. 1‹48 '97d. —171. 
ссоре „ 

Fa e e ee зіц ош 174. 10 
insurance 
Other expenses. 92 154. 94 02d. — 131. 

Total coste £7,258 9754. 212.346 8-26d. — 5d. 
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The two years’ accounts analysed show the turning point of the 
business from a net loss of over £300 to a net profit of over 23,900, 
and it may be noted that the increase in interest and redemption 
charges is almost exactly equal to the net profit for 1898. The under- 
taking is, therefore, well on the way to wipe out the accumulated net 
losses incurred since its inception. 


Pnorrr STATEMENT. 


1897, 1898. 
Intereat on loans .. ee ee £3,621 £4,945 
Sinking fund for repayments .. $ ei 1,055 1,940 
Net profit carried forward... .. ..  —8918* 9,907 
Gross profit ... ... &4,358 £9,092 


* Deficiency carried forward. 


OITY NOTES. 


Fleetwood and District Electric Light and Power 
Syndicate, Limited. 


Tum first annual meeting of this company was 
some days ago, Mr. J. G. Seed presiding. 
as follows :— 


The directors beg to submit for the consideration of the share and debenture 
holders the enclosed balance-sheet and revenue account to December 81st, 1898. 
1 have to report that the installation has now been almost completed, and 
it is that a supply of electrical energy may be available for lighting and 
motive power before the end of March. Owing to the very great activity in the 
building and engineering trades, there has been some unavoidable delay in the 
completion of the various contracts. Everything has, however, been carried 
out to the complete satisfaction of Mr. F. Н. Medhurst, the syndicate's con- 
sulting engineer, so that the directors are confident that, on completion of the 
whole scheme, the proprietors will be possessed of an efficient and thoroughly 
npo cete installation. All the streets of Fleetwood are to be electrically 

uminated, and the demand by private consumers has, so far, been most 
encouraging. 


The report and balance-sheet were 


held at Fleetwood 
The directors’ report read 


supply the consumers. The destructor was as good a one as 
obtained in the пу. е 

long before March, although that was the time estimated in the 
report. There had been 109 applications, and the number of lights 
amounted to 2,700 or 2,800, exclusive of the town lighting. 


Stock Exchange Notices.—Applications have been made 


to the Btock Excbange Committee to appoint a settling day 
in and to grant a quotation to St. James’s and Pan Mall Electric 


Light Oom , Limited—further issue of 8,020 ordinary shares of 
£5 each, fu d, Nos. 52,081 to 60,100 ; and to allow the following 
securities to quoted in the Official List: — Western ke 
Oompany, Limited—further issue of 565 shares of £10 each, fully 


paid, Nos. 205,994 to 206,558. 


TRAFFIO RECEIPTS. 


fhe Bristol . Limited.—The receipts fer the 
week ending January Sth, 1800, were £9,766 6s, 24.3 corresponding 
period, 1869, 42,506 4а. 0d.; increase, 4260 2s, 2d. 
and Fieetwood Tramroad grt ag Nes receipts for six days 
January 6th, 1800, were 4140 17s. теори for corresponding 
рео, 100 (seven days) £166 9s. 64.; aggregate for half-year to date, 
8. 


The ana Bo London Oompany.— The for the week 
. Janusz ҮТ 1900, gg km wor Bau end 1899, £1,148; 
increase 41. Miles open, В]. 


The ways.—The 
January 6th, 1600, were 4158 198. Id.; January "th, 1899, 
2155 188 713. п ding а e. 1899, 4155 08. bad ese 43 
,, OOfTeSpon { 
188. 6d. Miles of track open, 1900, 8; 1899, 8. Саг miles run, 1900, 4,948; 


1809, 4,179. Number of cars, 1900, 11; 1899, 11. 

The Dublin United Tramwa: Ihe 
Friday, January 6th, oh wine es follows 1—D. U. T. Oo., oars, 
477 88. ad. ditto, electrio cars, 29,058 19s. 6d.; D. B. D. Oo., — сан, 


198. 1d. ; yoar—. 
454 1s. 6d.; ditto, el с cars, £390 9s. 6d.; D. B. D. Oo., 
168. 11d.; total, Os. 104.3; in £868 18s. 83d. 


against р неро о und SU шн by beens, for the соты 


for the five days ending 
horse 


The Liverpool Overbead Railway Company.—The receipts for the week ending 
J Ith, 1500, 455 week Lae , 
naw > eine ы ый. | corresponding ges 


The Восі Staffordshire Tramways Company.—The receipts for 5 da 
2451103 MIN 1900, were 40€. 4a. 84.; 5 days ending January Iu" 
8. 


STOOKS AND SHARES. 


Wednesday Evening. 

Wize business still shows itself shy of returning to the general 
markets, the electrical departments cannot complain that they have 
been neglected as regards the small amount of orders which the Stock 
Exchange has received during the second week of the New Year. 
The dealers still complain that in the supply section they only do one 
bargain а day, but this is more or less a figure of speech, one too 
well known in the House to excite anything more than a langh. 

The easier tendency of the Money Market, which we anticipated 
would become apparent as soon as the Old Year had been fairly dis- 


bility of a reduction in the official minimum it is not unlikely that a 
general fall would have taken place again this week. The outlook for the 
British arms in the Transvaal is regarded in the Stock Exchange with 
unmixed anxiety, nor was the success achieved by Ganeral White last 
Saturday sufficient to entirely remove the bad impression created 
by the progress of the war up to the present. With the war horizon 
so clouded, it is not likely that capitalists, large or small, will come 
forward to support investments which they know perfectly well are 
at the mercy of events in the Transvaal. 

Among the securities which in our last week's article in this 
colamn we alluded toas being worthy of attention at the present time 
of depression was Eastern Telegraph Ordinary stock. A rise of 1 
per cent. has been registered on the week, and several investment 
orders have come into the market during the last few days. Various 
reports have been circulated with regard to stoppages on one or other 
of the company’s lines to South Africa, but we fancy that these delays 
are caused as much by the censor as the elements. Notwithstanding 
this, the Eastern Oompany is doing excellent business, and its twin 
sister, the China Oompany, is sharing its prosperity to a great 
extent. Some decline has taken place in Anglo-American Telegraph 
descriptions, both the “А” and “В” stccks having suffered in com- 
sequence of the various shake-outs in the American railway market. 
Commercial Cable 4 per cent. Debenture stock has slightly improved. 
Great Northern, of Oopenhagen, now quoted cx coupon, has shed a 


Turning to the electrical supply division, the changes that have 
occurred are chiefly in the downward direction, occasioned by sales 
of small parcels of shares in а market by no means anxious to have 
more stock on its books until it shall have worked off some of that 
which is already there. Ойу of London Preference were marked 
down 10s. on the mere appearance of a possible seller. Metropolitans 
have risen to the same extent, the company’s supporters professing to 
view the Marylebone situation with satisfaction. St. James's and 
Pall Mall have dropped a point, and South London Electricity now 
figures in the list with a quotation 51. wider than it was last week; 
in other words, а loss of ith. There is a quiet demand for Wost- 
minsters on behalf of those who state that the company’s dividend 
next month will be better than that of the corresponding period in 
1899. Brompton and Kensington Ordinary have eased off, but there 
is no change to report in the Preference. 

Little or nothing has been doing in the railway or traction markets. 
With reference to the former, people are waiting for the dividends 
and reports of the companies before operating either way, and in a 
few weeks’ time at most the declarations will be made. British 
Electric Traction Ordinary are still 153, but the Preference have 
come into favour, and at 13} show a rise of the fraction. 

In the miscellaneous list a fall of 5s. has reduced the price of 
Edison & Swan “ А” shares, which have been a heavy market for 
some time past. India-Rubber and Gutta-Percha shares have 
declined. Oaloutta tramways shares are disappointing the hopes of 
their holders inasmuch as the price does not improve, although the 
long-standing quarrel between the company and the Calcutta Oor- 
poration is said to be satisfactorily settled. When the South 
African quarrel becomes the same, these shares should advance in 
value. The liquidators of the London Tramways Oompany are pro- 
posing to apply to the Oourt for power to distribute another £2 per 
share to holders, and to also divide the remaining profits. In the 
Stock Exchange the general idea is that shareholders should get 
another £4 or £4 10s. (which would include the proposed distribu- 
tion) but the dealers will not back their opinion so far as to make a 
price in the company's shares. 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


poro NAME, 
124, 400 African Direct Telegraph, 4 — TS jas А 
25,000 | Amazon Telegraph, shares 7 
206.000 ai т до. 5 Debe, „Nos. 1 1,350 Red 
20 OU American elegra oes 000 ece ee 
8,047, dU Do. do. ph 63 e eee coe evt 
8,047, ы Ро. до. D атое. өзө ооо `° өөө 
206,151 | Brazilian Submarine Telegra aa 
75,0001 Do. do. 5 Telegraph Debs. "Jnd series, 1906 гэ 106 —109 xd|1C0 —109 poe TID 
44,000 | Ohili nb Nos. 1 hi 44, 000 . “i ең "m 2— 8 2— 8 "- T 
10,000,0006 Cable ee eee 165 —175 eee өө 
1,882, Do. do. Sterling 500 year 4 % Deb. Stock Red. 1 —104 ха102 —104 | 1034 102 
224,850 | Consolidated Telephone Construction and Man y of ^m d ee ee 
16,000 Cube Telegraph TT IIS TT 00 ese ove eee id d ove se 
i го Е Pref. ecc eee 066 900 eot pi — ш 2 — 20 oe eee 
U Direct panish el h oe eee TT ose ТҮ TRA — б eee eee 
000 ө de 10 Oum. Pref. СІ) [TY] 9 == 10 eee eee 
80,000 Do. do. 43 Debs. 000 eee eee 101—105 xd 101 —10695 „ө ae 
60,7101 Direct United States Cable vis ses 114— 1 111— 12 112 | 116 
120,000 | Direct West India Cable, IE: 3; ‘Reg. Deb. oe ees өө» 99 —102 xd| 99 —102 eee eec 
4,000,000 | Eastern Telegraph, Ord. 8 mn xw ёй 145 —160 [148 —153 | 151 | 1474 
3 De. 84 Trek. Stock » 96 — 99 96 — 99 98 | 97 
: 3 e 5 Debs., ble August, 1809 TT ees T eee 
1,483, 2881 Do. 4 9 Mort. Deb. Btock Red 8 115 —120 115 —120 ids xi 
250, 000 Eastern Extension , Austrelasin, and Ohina Telegraph i 144— 16 | 144— 16 15 | 14i 
` àrge., reg. 1—1,049 8,976—4,936 5 dn 
64, UU. Do. do. Bearer, 1 1,080—8,975, 4 4,827—6, 100 —108 xd 100 —108 eee 
820,0001 1 b. eos ee ee eee eee 8 116 —121 116 —121 000 
astern and South African T h, 595 Mort. Deb., 
85,100 { 1900 гөй. апп, ane Leg ов. 1 to 9,848 } 100 e ө ejt 
46,5001 Do. to » 2,844 to 5,500 | 100 © V ‘isa ia e ees 
800,C UL De 4 ' Mort. Debs., Nos. 1 to 8,000, red. 1909 101 —104 101 —104 0 vee 
300,000% 4% Reg. Mt. Debs. (Mauritius Sub.) 1—8,000 101—104% 101 —104% | ... | ... 
180,227 Globe "Iv Telegraph and Trust t.. ee 10?— 11à | 10f— 114 | 11 | 1 
180,042 Do. 0 ° eee 000 өөө 143— 15} 143— 15} nl 1 
150,000 | Great Northern Telegraph, of 1 81 — 83 80 — 32 81 T 
86,900 | ыны And Ба Ce ч X Mort. . } 100 И 99 —102 xd| 99 —102 | ... |... 
0 
17,000 o-European ph өөө 000 LII 26 $ 48 pas: 52 48 II 52 612 ges 
100, 000] London Platino-B Telegra h 6 % Debs. ... as 106 —109 [106 —109 ds das 
71,000 Montevideo Telephone, Limited, » Nos. 1 to 71,000 TT eee 006 i- à E à oes eee 
84,000 Do. do. 5% Pref., Nos. 1 to 84,000 ids ias 1 1 eas - 
490,000 | National Telephone, : to 400, 0000 ёва ves wee 6 6 5— 6 8 — 5} бүз 53 
15,000 Cum. lst Pref. ... eee eot 6 6 14 — 15 14 — 15 Tr eee 
15,000 De 6 Oum. 2nd Pref. ... 6 6 14 — 15 14 — 15 T 5 
350,000 Do 5 Y Non-oum. 8rd Pref., 1 to 350, 000 b б 53— 58 53— 538 5g 5$ 
1,820,471 a Deb. Stock Red. 4 81 98 —100 ха 98 —100 
‚50% Oriental 8 leo., Nos. 1 to 171,604, fully peid 5 5 1 $— 1 . ise 
опо Pacific and European Tel., 4 4% Guar. Debs., 1 to 1,000... 4 .. |101 —104 xd " mer ase 
U B ... mr eee too ooo eee eee eee 8 eee s = 0 m 
8,881 Submarine Oables Trust LII) ove eee eee eee eee [I1 125 —180 А 125 —180 eee 
58,000 United River Plate Telephone LAAJ eee 900 ooo 6 % eee 4— б ха 44— б 4 eee 
151, 7881 Do. do. 5 Debs. eee ‘see 600 ое eee 102 —106 xd 102 —105 1023 900 
200,0 DO} West African Telegraph, 96 e vec өөө ec % TD 99 —102 99 —102 TD T 
80,008 | West Coast of America, Nos. 1—80,000 and 58,001—58,008 vee i— 1 i— 1 - vee 
160,000 Do. do. 4% Debs., 1—1,500 ‚ by Bras. Sub. Tel. vee |100 —108 xd/100 —108 vee Tn 
889,631 Western and B ix e eee eee 102 —106 xd 102 —105 eoe eee 
88,831 West Indis and Panama . eee eee 00 í— ^ i— 14 eee eee 
84,568 Do. " до. до. 6 Oum. Ist Pref. eot eec 91— 91— 92 9H eee 
4,009 Do. do. е 6 2nd вее eee 7 — 8 7 — 8 eee coe 
80,0001 Do. do. 5 95 Debs., Nos. 1 to 1,800 .. |104 —107 xd|104 —107 T 
158,100: Western Union of U. S. Telegraph, 6 Ф Ster. Bonds eee vee 98 —108 98 —108 een eee 
ELECTRICITY SUPPLY COMPANIES. 
19,661 | Brompton & Kensington Elec. Lt. Sup., Ord., 101 to 19,761 б e. | 4 6%) 7 84 7— 8 e А 
13,000 PT do. 7 96 Cum. Pref. eon 8 7 @ 7 900 9 — 10 9 — 10 est, eee 
80,000 one Uros and Strand Electricity Supply _... - 5|6 7 8 Ф 9 — 104 9&— 103 9 E 
20,000 т a do. Nos. p aig ea 5 iss Vis 9à— 104 104 885 T 
ро, do. 4, % 0 um. те. 5 TD ry) 51— 6 : т 6 eee oe 
11 Buppiy, Ога б 5 6 695! 71— 8 71— 84 81 eos 
Do. 9 р eb. ‘Stock Red... Stock 4} 44 .. |109 —111 109 —111 Sui sas 
City of London — Lighting, Ord. oe ЕИ АША 1017 10 6% 10 — 11 10 — 11 cea газ 
Ро. 6 95 Cum. Pref., 1 to 40 10 | 6 6 6 % | 13 — 14 124— 1 з "n 
Do. 5% Deb. Stock, Borip. (iss. at £116) all paid 5 |5 x —127 xd122 —127 110 125 
Oounty of Lond. & Brush Prov. Elec. 10| я ast | ntl 10 — 11 10 — 11 1 ae 
Do. 44% Deb. Stock, Prov. Certs (all paid) Rd. BA). Ж кы ов |. ае .. |107 —110 xd|107 — 110 к is 
Bdmundsons Eleo. Oorp. .9 Ord. Bhares [ID 5 eee 5 % 7 Ф 44 — 54 41— 21 [ID eee 
London Electric Supply ae Limited, Ord. T 8| .. ie e 24— 23 -€ 
го, до. 6 Ф Pref. б a T 6% | 5)— 6 5 6 ES T 
do. ri 4% Ist Mt. Db. Stock Rd. |S det R .. 102—104 1102 —104 101 (as 
Are Electric Supply, 101 yay "T . 105 56 9 5 Ф | 13 — 14 133 — 144 143 | 14 
Nos. а to 85,000 10 бад ks * | 18 — 14 18 — 14 wea бе 
Do. % First Mortgage Debentare Btock | ... 4 44 .. 1116 —118 xd|116 —118 тА ws 
Notting Hill жн; Шы тз .. | 104 6 6 153 — 164 153— 164 сє зек 
St. James's and Pall Mall кусае Light, 5 |1049 14% [144 15 — 16 14 — 15 En ae 
South London Electricity Bonis. Ord. " i - A ase 41— 44 4 — 4 285 iss 
Westminster Electric Supply, Ord., 101 to 80, ono 619% 12 & 1295, | 134 — 144 | 184— 144 14 13% 
* Варјесі to Founder’ t Quotations on Liverpool Steck Exchange. 
Unies otherwise stated all shares are in deferred share warran pronn be pred a8 оэ 
ig seated all shares are Шу paid. Dividends peld in peat and tbe Oru port, Uae эз = 
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SHARE LIST OF ELEOTRICAL OCOMPANTIES—Ocntioucd. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 
Present 
Issue. Jan. 10th. 
«90. ? 
60,000 | Aluminium A“ shares, Nos. 1—60,000 ... eis "i 1 | 10 Y 10 $! ... 22— 8i 
90,000 Do. 44 Ф Ist Mort. Deb. Stock Bed. eee eee В eee eee ee 95 —100 
80,000 | British Electric Traction es wo. | 10 " "ss 6 16 — 16 
80,000 Do. do. 6 Cum. Pref. 80,001—60,000 10 | ... 885 ies 124— 181 
200,000 Do. do. 5 % Perpetual Debenture Stock . di ads 25 es 135 —128 
40,000 | British Insulated Wire Ord., Nos. 1 to 40, O00 BAL seed ||), сазы [|же 111— 12 
277,500 Do. do. 6 % Cum. Pref. Nos. 1 to 27, 500 . 51 . s iss 64— 
90,000 Brush Eleal. Enging., » Ord., 1 to 90,000 8! яй 3 & 6 lg— 3 
90,000 Do. 0. 44 J Per 6 Pret. z 00 000 2) 4 * 6 6 23— 23 
125,0001 Do. do. ». (Stock) ... RS d 110 —115 
50,000 Го. до. а nd Deb. Mars mx Бел. - iru 102 —106 xdjl02 —105 
20,000 | Callender's Oable Construction shares, Nos. 1—20,000 . 5 | 10 ö * 14% 15 `9, 121— 18j | 124— 184 
20,000 Do. do. 6 95 Cum. Pref. 5- se bird 51— oi 
90,000 Do. do. 44 95 1st Mort. Deb. Btock Red. |Btock| ... see . |110 —us ха|110 —115 
213,533 Central London Railway, Shares eon eee coe 10 eee TT) ee 91— 10 xd 91— 10 
61,088 ° . Pref. half-shares eee [Ir] 5 eee eee coe 6 ха 44— 5 
71,447 Do. do. Def. do. eee ТТ cee 6 eee T eos 4$ — 5 
855,000 | City and South London Railway Stock 1%%| 14%] 28%) 59 — 62 69 — 63 
37,000 | Do. do. Ord. shares, Nos. 22,501 to 60,С00 £5 10s. ра. 10 1-5 doce е 44— 5) 
82,098 Соро. & Oo., Nos. 1 to 82,008 .. 8 ; bs А 8)— 4 
100,000 V — | one |98 —101 ха 98 —101 
99,261 | Edison & Swan Utd. BL Let. A* shares, £8 pd. 1099, 5 7 6 6 12— 2} 
17,189 Do. do. “А” Shares, 01—017,189 5 st 6 & 6 8)— 4i 
028 Do. do. d 4 y 4 Deb. Stock Bed. eee 100 eee TTI TI 95 xd 98 — 96 
112,100 | Electric Construction, 1 to 112,100 ... - 2| 5 & 6 & 6 li— 23 
25, Do. do. í Oum. Pref., 1 to 25,000 i 3| 7 7 7 22— 8} 
140,800 Do. do. Perp. Ist Mort. Deb. Stock ., Stock aes is 104 —107 
91,196 | Elmore's Patent Donee Depositing, 1 to 70,000 ...  ..| 2 & - B 
зан err AE Е Бы TENE ARA КҮ, 1 K 
P] & OF. 000 ove Im 5 0 = 
16,000 25 $ Pref. eee evo 5 7 7 7 6 к b 
60,000 De. do 44, Mort. Deb. Stock... Stock 4} 44 ЕЯ 111 —114 
50,000 | India-Rubber, Gutta-Peroha and Telegraph W ..| 10 |10 10 10 Y 201 — 214ха 20į— 214 
800,000 Do. do. e 4 Ф 1st Mort. Debs. | 100 | ... ‘ee ius 100 —104 
87,500 [роон Overhead Railway, Ord. ... өөө TII eee 10 21 81 81 83 e 64 
10,000 до. Pref., 0 paid eo eo 10 5 5 5 18 — 181 eee eee 
87,850 | Telegraph Construction and Maintenance . es „1215 © 15 BY 16 35 — 89 364 | 35] 
160,000 Do. 4 Deb. Bds. Nos. 1 to 1 500 Bed. 1909 . 100 eee eee eoe 102 —105 ха 102 —105 ecc „өө 
18,400 Telegraph Man rid Ord. Nos. 6,601 to 20, 0000 5 | ... ees eos 9 — 10 9 — 10 ; - 
18,400 Do. do. 5% Om. Prf. Nos. 6,601 Чо 30,000 85 .. am ie 54J— 6 5j— 6 - 
540,000! Waterloo and City Railway, Ord. Stock eee one one 100 eee ove 8 % 101 —104 101 —104 soe 
ess otherwise stated all shares are fully paid. 


f on Livapool morked $ are fur 3 oí uio alter part of due Sanc and the REC part of. he next 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY а 


Birmingham Electric Supply, 5 £5 (fully 8—10. and Knightsbridge Electric Lig 
Brompton and елар 44% De ЛЕА. of 2106, йс. (f fully ) 12—18; 10 Preference эү, оаа 6%, £6 6%, £6 
National Electric Free Wiring, 10s. paid, 58.—78. y iy pai), ud Debentures, 104—107. Dividend, 1808, 


hares 1095. 
йыш. T d District Electric, Pref. (£6 pd.), 6—64. 
T. Parker, £10 (fully paid), 182. 

Bank rate of discount 6 per cent. (November 30th, 1899). 


MARKET QUOTATIONS, Wednesday, January 10th. 


Increase or 
This week. | Last week. Decrease. 


pai 
Oldham, Ashton, and Hyde Electric (£10 pd.), Ord., 18—19. 
Do. do. Pref. (£10 pd. ), 1043—11. 
Smithfield Market Electrio, 5—14. 
* From Birmingham Share List. 


OREMICALS, &. 


f Bibonite Rod se 0 0 е ЖЛЕ 
eee odis " " f n» «e bn. còs per Ib. 
а ою, drochl oe ee per owt. е - өе 9 Соррет ee e е per 
n N оо c о Der ou. 25 29/- ee 9 и Wire (basis price) .. per lb. 
а н Oxalio . ee ee per ст}. ri [7^ ee 9 и Sheet ee ee ee per ton 
a n Sulphuric ee ee ee per сті. 6/ ee б oe Rod oe oe .. per ton 
a Sal per ot. 40/- 40'- КУ a German Silver Wire .. .. per lb. 1/6 1/6 
a Ammonia, EMO eee ee per ton 99 459 T h Gutta-perch ee per Ib. 
a " " ee per ton 491 227 ё h India-rubber, Рага fine ee Per Ib. to to T 
є Bi powder ee ee per ton 46 10 46 1 ө { Iron, Charcoal Sheets per ton oe, 
а Bisul of Carbon .. per ton 415 415 wa „ Pig (Cleveland warrants) рег ton 66/4 64/6 1/10 inc. 
а Borar eo ee co oe der ton 416 10 416 10 oe € „ according tosise per ton | From £11 | From 411 ee 
« Bensole ч) es T e. per gal. КЁ H^ ee „  Borep, heavy © per ton | 70/- to 72,6 70/- to 72,6 ` 
а n lo) oo œ. pergal 6/6 ee € „ Wire galvanised No. 8.. per ton 414 414 5 A 
2 Lend. phate..  ..  .. perton| 425 10 £25 10 es p Lead, Ingot .. per ton £16126 | 416136 : 
а oe T ee per ton 425 #95 = f n н Sheet .. per ton 418 £18 v 
а „ White Sugar .. . per ton £81 £81 э m Manganin Wire No. GW. per ib. 8j- 8j- . 
6 oo өө es per ton 31 10 £31 10 s gMeroury .. . eo oe per bottle; £9 19 6 £9 12 6 . 
Methylated Spirit. .. . per gal. 99 3/9 v d Mica (in original cases), small per Ib. | 9d. to 84. | 2d. to ad. 
Naphtha, vent (90 % at d „ m н medium perlb.| 1/9 to 2/9 | 19 to 3/9 ^ 
O.) oo —. наь c per gal. 5/6 6/6 US 4 large per lb. | 8/6to 7/6 | 8/6 to 7/6 oe 
в Potash, in per Ib. Ба, Ба. ie р Phosphor Bronse, plain castings per Ib. t/1tol/4 | 1/100 1/4 ne 
а „ Caustic (75/80)  .. per tan £9 £9 Rt roll &rods per Ib. 1/1 1% 1/1 to 1/4 ie 
а Bisul: „ рег ton £85 £85 ee P " rd str’p & sheet per lb. | From From А 
& ee ee e ee per owt. 68/- ба). eo o Platinum ee . ee per os. £8 11 48 ll 1 ee 
a Sulphate of Magnesia .. .. per ton 44 10 44 10 M C NS per Ib. ed j to l / T 
а Sulphur, Sublimed Flowers .. per ton 459 £6 - Steel, Magnet, acc'd'g to desc'p'n p. ton A15 A40, .. e 
а в Recovered ..  .. per ton £5 10 85 10 АЙ € Steel, Magnet, in bars .. .. 858 458 = T 
а 1 кы T T ee per ton £b 25 e Тїп, block to £116 to £117) 8120 to £12 deo 
a Boda, Caustic (white 70°) .. perton| £710 47 10 is о 4m, co c ое ө» рег nom. nom. 
Orystels ee ce ee per ton £8 | 48 ее 9 n foil . ee ° ee per lb. 177 177 oe 
а „ Bichromate,casks .. per lb. 41d. 41d. s R wire Nos. 1 0 16 .. per! 1/8 1/87 
METALS, &o. Р White Anti - friction Aut 
К “ White Ant" brand ре кв to 270 | £40 to 410 
Aluminium in ton lots.. per ton 2994 994 Vs 1 Yarns, “ngle 10b, bund ea pr lb. 7а. 
Ь $ Sheet, in ton ee per ton £191 £191 ee 7 sf Best ee per Ib. 5. d. 
p Babbitt’s metal ingots . per ton te £125 | £70 to £125 j н Hemp, ply 10ibe >. Per Ib. 
c Brass (rolled m # to 13") basis per Ib. 8d. d n»n Russian, 101 per ib. ^» 
e „ Tube (prased ) per Id. 10d. 104. j Jule, 180 Ibs. rove per ton £14 614 н 
с „ Wire, basis T . per lb. 81d. 84. Ы Zino, Bheet (Vielle Montagne bad.) p. t. 293 9nett.| 294 5 nett. | 163. dec. 
Quotations во lied by | Quotetions supplied b Quotations su supplied 
esere. Q. Boor & Oo. f The Rubber, Gutta-Percha, anā k Mesers. orris Давра Limited, 
P The British Aluminium Company, Ltd, т ph Works Company, Ltd. m Mesars. W. T. оте: Oo., Ltd, 
c Mesare. Bolton & Zons. | g Moons. ames & i я Measrs. P. & Sons. 
d Messrs. F. Wiggins & Sons тыа e ray КТ. o Messrs. n" Mathay & Со, IA 
| Messrs. Bolling & Lowe. » The Phosphor Bronse Company, 144, 
í Messrs, Henry O, Yeo & Os, | 
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ON THE PROTECTION OF ELECTRIC POWER 
TRANSMISSIONS FROM LIGHTNING.* 


By J. T. MORRIS. 


(Continued from page 28.) 

The Thury Lightning Arrester.— M. Thury, as is well known, has 

i and perfected, in its practical working, a system of dis- 
tribution of power over scattered districta by means of a continuous 
current of constant value ; variations in demand of power required 
being met by varying the voltage. This system of series constant 
current motors is in use at Genoa, the Val-de-Travers station, near 
Neuchatel, and in other places. 

At the Val-de-Travers station, the capacity of which is about 
900 K. P., a constent current of 65 amperes is maintained in the circuit, 
which is nearly 22 miles in length. The voltage ranges up to 10,400 
volts a£ full load. 

Now, considering that a continuous current aro is more difficult to 

than an alternating one of the same voltage, it is by no means 

that it was found difficult to protect these lines from 

atmospheric discharges. Probably the reason why an alternate 
current aro is more easy to interrupt is because the current 
strength passes through sero value, it may be a hundred times 


Fia 7.—THUBY LIGHTNING Авдивтив. 


each second. Ву the use of the Thury lightning arrester (fig. 7)T 
this difficulty has been overcome, as it proves very efficient in its 
practical working. 

This arrester consiste of an arm, д, 2 feet in length, made of chauuel- 
shaped section, and р in an upright position, having a pivot, о, 
near its lower < Ыр ч is np зн is Е 

ts at each end, those at the upper end ocniisting o 
Hier carbons, D. Opposite the ends of this arm are placed similar 
seta of pointe, the upper set being connected to the ; L, Whilst 
the lower set are earthed. Across the lower air gap, B, are placed the 
coils of an electro-msgnet, м. The lightning discharge goes straight 
to earth by means of the upper spark gap, lever, and lower spark gap. 
It the current from the line follows, it passes round the coils of the 
attracts its armature, F, which is attached to the lever, 
and so causes the arm to fly out, thereby breaking the arc, after which 
it returns antomatically to its original position. 


Fic. 8.—'' Arg-Bra,8T" LIGHTNING ARRESTER, 


2. Arc extinguished by sudden expansion of air actuating a switch. 

The air-blast lightning arrester depends for ite action on this prin- 
ciple. A section cf it is shown in fig. 8. It consists of a pair of 
L-shaped pivoted arms, the free ends of which pass quite loosely 
t h two holes in the opposite sides of an inverted Кеувќопе- 
shaped chamber. Short pieces of carbon are fixed in the ends of 
these lover, one being earthed and the other connected to the line. 
In the norma! position these carbons are separated by a small air gap, 


© Paper read at a students’ meeting of the Institution ot Civil 
Engineers, February, 1898. Awarded a Miller“ 
T Ther Electrician, September 11th, 1896, p. 682. 


but when a discharge passes to earth across the air gap, the moment 
the line current follows, the arc formed nds the air so suddenly 
that the arms fly ouf with great rapidity, ereby breaking the aro 

and on striking the stops they rebound, and immediately retarn to 
their original position, when they are ready again for a fresh dis- 


Fig. 8.— Aia-BLasT" LIGHTNING ARBESTDB, SHOWING 
INTHRBUPTION or BHOAT OrBOUIT. 


Fig. 9 is reproduced from a photograph of an arrester of a slightly 
different type, taken during the interruption of a short circuit. In 
it the earth plate is connected to a block in the middle of the 
chamber, and the two levers are connected respectively to the two 


mains. : 
This cd d arrester has the objection that it contains moray 
w aro liable at times to get out of order; it is * 
» With considerable suocess on many power circuits in the 
United States. | 

3. Arc extinguished by sub-division. 

An example which illustrates this principle is found in the 
Oerlikon lightning arrester (вде figs. 10 and 11. A number 
of discs of sheet-iron, interleaved with disos of mica of exactly the 
same diameter, are threaded on to and insulated from a central 


wat 4 ds 


— * 


Fia. 10.—Ошылкон CONDENSER LIGHTNING ARRESTER. 
being repeotively oouneoted as usual, the one to the line, the 
y connected as us е one е line, the 
to earth. The ment acts as a kind of condenser and 
80 tends to facilitate tho discharge of the high potential current, 
which leaps in а series of small 
the edge of each mica disc, and so to earth; but 
divided into such a number of minute discharges, 


which would be maintained by the power current, is 
practically unable to form. It is 


for the protection of 2,000-volt circuits, 30 iron disos are required, 
while for circuits of 5,000 volts, 45 are necessary. These 
arresters can be used either for alternating or continuous currents, 
and a large number of them are employed. They hava this advantage, 
unlike those previously described, that their action does not depend 
on the arc started. They get rid of any excessive potential 
difference, without affecting the line currents. Oa the other hand, 
there is this drawback, that by the time & great number of discharges 
bave passed to earth, some of the plates have beaded together at the 
edges, and they must then be iep retra else before long the line will 
be permanently earthed by them. 
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This principle of extinguishing the arc by means of sub-division is 
also applied in the lightniog arrester, in which а number of 
brass discs are threaded on to a glass rod fixed in a vertical position. 


This rod has a shoulder at ite base. The brass discs, which are well 


үне and have their peripheries rounded, are 
with one another by glass 


separated from con- 
distance pieces. The glass rod is 


Fia. 11.—Оювыкон CONDENSER LIGHTNING ARRESTER FOB 
Отвсоттѕ ор TO 5,000 voLTS. 


su by its upper end, and the uppermost disc is connected to 
al Ane The lowest disc, which rests on the glass shoulder, is con- 
nected to the earth wire. 

In its usual working 
small 
heavy 


; extinguished by contact with mass of metal. 
The “Short Gap" or "Wirt" lightning arrester is the chief 
example of this type. One of these, designed for a 1,000-volt alternate 
current circuit, is shown in fig. 12. 

It consists of а block of marble, upon which are mounted 
two solid cylinders cf metal, with an air gap between them 
of у; inch. The upper of these two is connected to the line. 


Fig; 12.—“Broar Gar” LIGHTNING ABRRESTSR ғов A 1,000-vorr 
ALTBBNATB ConBENT OIROUIT. 


In series with the cylinders is placed a non-inductive resist- 
ance, in the form of а straight rod, consisting chiefly of carbon, 
the lower end being earthed. Tho object of this resistance is to limit 
the short circuit current through the arrester when an arc starts, In 
the action of the arrester the large 

that on reversal of the current the arc is extinguished. 

For circuits of higher voltage, more cylinders are placed in series. 
Fig. 13 shows diagrammatically the method of connecting these 
arresters for alternate current circuits from 10,000 to 13,000 volte, 
from which it will be seen that a row of 40 cylinders in series is used, 
each cylinder being separated from its asigh bout m air gap of 4 
inch. Thespark gaps between the cylinders should be occasionally in- 
spected to make certain that the original spaces of уу inch have not 
been reduced either by heavy discharges or by dust. 

The cylinders are each supported by & metal rod through the 


metal cylinders chill the arc, so 


жане And сап ы ипе TO rcd B Кын ииз кош он 
adjustment of the screw whi 5 tion. 

рево пой агыш tee ce мер у шеп Niagara- 
Buffalo transmission, and are now being used extensively in tranr 
missions where high voltages are empl 


In a yet more recent pattern each of the half dosen cylinders sí 
the earth end of the arrester are separately connected 


by fases to the 


L, Line; в, Reactanoe coil. 
Fra. 13.—DrzGBAM or Оонивоттонв ror “ Вновт Gar” 
LIGHTSING ARRESTER. 


Ета. 14.—Bimumms LIGHTNING ARBRESTEBR.* 


Siemens Lightning Arrester.— This form of arrester, represented in 
figs. 14 and 15, consists of two wires or rods, D! р>, fig. 14, of copper 
or other suitable material, of curved form, which are carried by 
insulators, 1! 1°, The lower ends of the rods!are fixed in metal caps, 


Fic. 15. 


E! к?, and can be adjusted in а horizontal direction, so that the dis- 
tance between the nearly parallel vertical portions, p! р?, can be set 
во as to be a little greater than the sparking distance of the line pres · 
sure used; the upper parts of the rods then slope away from each 


* From Patent Specification No. 2,106, 1896, Fig. 3. 
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other, the extreme Npper e being from 15 to 30 inches apart. x! 
is connected to the to be protected, while x? із put to earth. 
When a lightning discharge passes to earth through the arrester, the 
line current following starte an arc between p! and 2, which travels 
upwards between ‘the parallel and diverging portions, ing 
its length in so doing, until the voltage of the circuit is no longer 
able to maintain the arc, which then breaks. This motion of the arc 
is due in great part to the upward rush of beated air produced by the 
heat of the arc, which carries the arc upwards; and in a lesser degree 
to the electro-dynamic action of the current in the rods, on the car- 
rent in the arc. 

JJ. of having so morlas arts and hing 
possess vanteges g no mo and 
extremely sim At the same time, in some cases, they are rather 
slow in extinguishing the arc, which generally means that the 
machinery in the power house will be heavily over-loaded, although 
they may be depended upon in the end to extinguish the arc. 

(To be continued.) 


COST OF POWER FOR ELECTRIO 
RAILWAYS. 


Wu reprint from the Street Railway Review, of Ohicago, the follow- 


desired. Such a cheek becomes more difficult when it is desirable to 
ascertain the performances of particular boilers, and the coal supply 
is common to all boilers; but by assigning particular n car- 
loads of coal to the particular boilers, without any intimation to the 
firemen that they are being watched, it may be possible to ascertain 
the average performance of the boilers used for the 5 
purpose. Preliminary experiments of this kind, cond noted without 
notice to employés, and continued through a long period, will 
furnish a basis for comparison with claborate teste, and it will then 
be possible to point out ciearly where the several losses have taken 
place, and the testing engineer will get the oredit for the saving 


shown." 


AN AMERICAN PACIFIC CABLE.* 
В: GEORGE OWEN SQUIER. 


Ir is interesting to note that the idea of a trans-Pacific submarine 
cable was first discussed and considered by the late Oyrus W. Field 
nearly 30 years ago, The scheme of Mr. Field and his associates 
involved a route from California vid Alaska and the Aleutian Ielands 
to Japan. Since that date, the subject in some form has bsen almost 


ing perenne Hope showing the cost of power for electric railways, constantly before this country and Great Britain. This question has 
the output measured by watt-hour-meter in each case :— been discassed in the 52nd, 54th and 55th Oongresees, in each of 
а Cost of electrical output per xw.-hour—Cents. Gallons | nons Lb | Lbs. | Price of | 
Station. Month, Qupd. do NT | суйе sating ой winter fuel r ton | Kind of fuel. 
1899. | xw,-hours. | Supplies, | | 10 г por lb T of | 
Р Fuel. pee PN Es Water. Кери Total. xw hour. E eed T coal. pour ae | 
ME NEN MN J QUE RN. VUE oec ЖБ DE CUR 
| \ | ' | | 
Lo е " | July | 1 433,006 | 271 .169 081 032 026 529 399 | 109 | 1177 261 82.16 | Bituminous 
L „ „ | Aug. 1,410,678 | 263 | 175 | 042 | 092 | 09 ‚ 5511 407 | 0] 1188 | 251,210 Ө 
5. Ke, gd, е. | July , 1,877,690 | .380 181 оп | ой ою . бз | 500 | 147 749 488 168 | E 
b. Do. do. | Aug. 1,363,511 | .375 | 190 | .029 | .030 035 659 400 405 4 443 169 " 
& uu э . | Jaly | 611090; .579 237 | .034 o 1 285 ' 1435 5: ww. |... . ͥ 441 7024 Oil 
&. . | Aug. | 588952 59) 260 | 051 | — | 356 ИВ, | uo] 240 76575 : 
B I X July | 806.814 | 607 261 | .018 | 052 010 97). | .. | Bitaminous 
Be uu o Aug. | 856,723 | 612 | 240 093 | .050 | CAR DEUS ee ae вы | p 
9. .. July | 670135 | 429, 194 | 017 | .036 | 003 | .680 |... xu. US eee dou i | И 
9 ... .. | Aug. ! 656225 458 | .202 023 085 Oll 70 PETI. чш | к 
10. we o duly | 454914 | 262 | 192 cos | оп | 096; | 419 177 | 222 ани fy 
0061 | | ! | 
10. А | Aug. | 454,122 | 319 | 125 0; 09 TOR, | 484 19 | 2:9 | | 582 | 110 | " 
| ! DN | 
< ! | | | [ t 
* Miscellaneous, .004. t Engines. : Generators. § Miscellaneous, .001 Cost of oil per barrel. 


DISOREPANOY BETWEEN COMMERCIAL 
AND EXPERIMENTAL RESULTS IN BOILER 
TESTS. 


Tum following is a reprint of Appendix 25 to the Р Revised 
Code for Boller Tests (American Boclety of Mechanical D ) by 
Dr. Obarles E. Emery. | 

"The final result sought by manufacturers in initiating tests of 
steam or other machinery in actual use is the value of the work done 
measured in dollars and cents. In some cases the broad question is 


epparatus already in place under the actual conditions that prevail at 


tain the average cost of the work done commercially рех us to the 
test. Frequently, in fact, generally, this important fact will not bs 
ascertained by an elaborate trial, for the reason that everything will 
be put in order for the test, and all details of the trial be conducted 


which effort was made locking towards laying a cable at least as far 
as the Hawaiian Islands. 
In a special message to Congress, dated February 10th, 1899, the 


President says :— 


Ав a consequence of the ratification of the treaty of peace between the 
United States and Spain, and its expeoted ratification by the Spanish Govern- 
ment, the United States will come into possession of the Philippine Islands, on 
the farther shore of the Pacific. The Hawaiian Islands and Guam becoming 
United States territory, and forming convenient stopping places on the way 
across the sea, the necessity for speedy cable communication between the 
United States and all these Pacific islands has become imperative. Such com- 
munication should be established in such а way as to wholly under the 
control of the United States, whether iu time of peace or of war. At present 
the Philippines can be reached only by cables which pass through many foreign 
countries, and the Hawaiian Islands and Guam can only be communicated with 
by steamers, involving delays in each instance of at least a week. The present 
condition should not be allowed to continue for a moment longer than is abso- 
lutely necessary. 


The idea of a British Pacific cable, connecting the Dominion of | 
Canada with the Australasian colonies, almost from the first has been | 


tegi 
aspects. Two colonial conferences, in 1887 and 1894, were largely 
occupied with this subject, as evidenced by the exhaustive blue books 
w record their proceedings. The Dominion Goverament took 
tho matter up in 1893-4, and invited the most reputable firms in the 


clude that they are already doing very well, and perhaps continue world to sabmit estimates for construction and laying. 
old methods with fancied security. If the cost of the output of In 1896, Mr. Ohamberlain, Sscretary of State for tbe Oolonies, 
the factory for a given time were in appointed a Pacific Oable Oommission, which included 3 its 
of the coal burned during the same time, and compared members the Under Secretary of State for the Oolonies, the High 
with the 133 cost for the time of the trial, the Oommissioner of Canada and the Agente-General for New South 
latter would frequently be found to be one-eighth to one-third leis Wales and Victoris. This committee. went into the whole subject of 
than the former, and it might not be possible to tell what had caused the practicability, cost, probable revenue, and management of the 
the difference—for instance, whether it was due to putting in order proposed enterprise and elicited a fund of technical, commercial, and 
the machinery prior to the tests, to greater care exercised by the fire- professional information upon cable manufacture and cable laying in 
man under the spur of watching, or whether, as is usually gen: ral, and upon this important тея in particular, which is in- 
claimed, the coal was different, &c. The losses are generally due in valuable, and which ролу could not have been obtained in кои 
the main to the carelessness of the firemen. It follows, therefore, other manner. At this moment a Pacific cable touching only 
that the cost of the power under average conditions must be obtained belonging to Great Britain is assured, both Oanada and Australasia 
in some way preliminarily. Frequently the comparison of the recently having been reported as joining with England in pledging 
output of the factory with coal burned will not be sufficient] themselves to the enterprise as a Government undertaking. 
pane a ge it will be necessary to devise some corresponding ch 
which not interfere with the regular routine of the establishment. * A paper presented at the 138th meeting of the Amerjoan Insti- 
ma a meter so as to tute of Electrical Engineers, New Yo:k and Obicago, December 27th, 


The work of the boi һу be checked by arran 
feed water; and its record, compared with 


continaously measure the 
the total weight of coal purchased, will frequently give the check 


1899. (We are indebted to Mr. В. W. Pope, the secretary of the 
Institute for proofs of this paper.—Bps. Er. SO. Ruv.] 
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The proposed route with surface distances involved, is shown on 
the acoompanying map, and is from Vancouver to Fanning Island, 


bifurcating to New Zealand and Queensland. 

Since a Pacific cable will at last complete the telegraphic circuit of 
the globe, it will give the peculiar advantsge of piscing each point 
thereon in cable connection with every other point by (wo distinct 
routes either east or west. 

The cardinal idea in the British system has been that all State 
cables shall touch only British soil, and this principle has placed 
British cable traffic in the Pacific for ever at a vantage over tho 
American cable for the reason that the only available route involves a 
single span of cable from Vancouver to Fanning Island, over 3,500 


GataT o j T ES | d сы се 4 э} 2 

eee .S. PACIFIC CABLE 
can FRARC«BCO ТО HONOLULU] $978 | 2087 
"ONOLULU TO Мат IBLAND] 1140 | ne 
ma LAND TO QUAM гэ | 2999 
GUAM YO DINGALA BAY et 1260 | 190 
TOTAL via WIDWAY SLANO | GAT! | без? | 
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miles in length'; whereas, by the annexation cf the Hawaiian Islands, 
the United States, while following a similar principle, will have no 
span longer than the present Atlantic cables, or about 2,500 miles in 


length. 

ie the speed cf cabling decreases in general with the square of 
the lergth of the cable, and the speed of the whole system is ted 
by the speed of the slowest span, that system requizing the longest 
single span is ultimately at a disadvantage, provided the systems are 
in direct competition. In the projected Pacific cable enterprises, 
however, although, as will ba pointed ont later, they will operate in 
close relations with each other, yet each has a sufficient prospective 
traffic to guarantee the enterprise as a sound financial success from 
the beginning. 

AMERICAN CABLE ROUTES. 

In the consideration which, from time to time, has been given the 
project of spanning the Pacific Ocean by а submarine cable, the northern 
route, vid Alasks, the Aleutian Islands, Siberia, and Japan has been 
frequently proposed. 2 

In recent years the British Government, in its proposed line from 
Canada to Australasia, first projected this northern route owing to 
tbe absence, at that time, of information respecting the southern Pacific 
Ocean, and the impression which prevailed that physical difficulties 
existed which cffered insuperable obstacles to the ving of a cable on 
a direct route between Canada and Australasia. consequence of 
this impreseion it was designed to lay the cable from Vancouver to 
Japan, touching at islands in the Aleutian and Kurile gioups as mid- 
ocean stations. From Ja the ccnncction with Australasia would 
have been obtained vid Singapore and the Eastern Extension Oom- 
pany's lines of telegraph. Through the intervention cf the Govern- 
ment, negotiations were opened with the view of securing one of the 
Kurile Islands. Japan was asked to transfer to the British Crown one 
of these islands in order that the telegraph station should be under 
British protection, and an agent was sent to Washington, who, after 
some difficulty, obtained conditional landing privileges on one of the 
Aleutian Islands. 


unication, 

Again, the Great Northern Telegraph Oom ,& Danish 

has exclusive rights, not only on the Sibaftan coast bat en sarai 
Ah establishing telegraphic 

foreign control between the United States, the Hawaii Islande, the 
Poilippines and the island of Guam, the an 
Pacific cable should be to bring about a general reduction of cable 
rates. 


expressed by the President in his special message to Congress, vis, 
йы this exile shall be “wholly ander contol o the United 
tates.” 

This cardinal idea—the principle also adopted by Great Britain, 
after years of exhaustive consideration —at once excludes the 
VVV 

tory. 


PRAOCTICABILITY. 


There is no longer doubt as to the 
eot from a tachnical d 


‚* showing 
жашуу o ar pes the route. Between Oali- 
several approximately parallel 
practicable, bat the one which seems to be favoured by 
the s of 1892, as shown in the report of the Hydrographic 
office of Bureau of Navigation, isa rhumb-line between Monterey 
Bay and Honolulu on Oahu Island. The U.. B. Nero, under com- 
mand of Oommander Obarles Belknap, U.B.N., bas been engaged 
since April last in a survey of the bed of the Pacific along the 
route of the eable from the Hawatian Islands westward to the 
hilippine Ielands and to Ja Ap report 
recently received, adds y to the know 
Pacific, and to the data necessary before determining 
the cable. This survey develops two unusual physical features along 
the route vid Midway Island ; one of these is a submarine mountain, 
situated a short distance westward of the Midway Islands, and rising 
from the floor of the ocean, having a depth of 2,200 fathoms to 
within 82 fathoms of the surface. Tne second feature is one of the 
deepest submarine abysses yet found in the world, situated about 500 
miles eastward of Guam, and more than 4,900 fathoms in depth. 
These and other obstacles which may be found, however, can be 
avoided in layiog the cable by making suitable detours around them 
as is ordinarily done. 


A Mrp-Ocuan IST. ann OABLE Station. 


The great decrease in , and increase of cost su 
increase of length of a le span of the cable, 
station, if possible, between the Hawaiian Islands and 
longest cable yet laid and in operation is the French 
Brest, France, to Oape Ood, Mass., which is abont 3,250 
in length, and there is no question that a cable directi 
Honolulu and Guam could be successfully laid, if no ре . 
ing place betwoen these points could be obtained. This sing 
however, about 3,650 nautical miles, including "slack," woul 
time so reduce the through speed of the cable, and so increase 
original cost, as to warrant unusual expense, if necessary, in preparing 
and maintaining an intermediate station. In this connection the 
large amount of technical eviderca before the British Pacific 
саа коне relative to the Vanoouver- 
Ww 
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* S2 Senate Document, 153. 
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Islands, which have been proposed as stations, are low atolls, rising 
but а few feet above high water and with little to sustain human 
life, yet either of these peces is equal, if not superior, to Fanning 
Island. Further careful surveys will be necessary before the exact 
route west from the Hawaiian Islands to Guam can be finally deter- 
- Fortunately for this enterprise, the annexation of the 
Hawaiian group brings under the sovereignty of the United States 11 or 
12 small, rocky or sandy islands extending to the north-westward 
about 1,800 miles from Honolulu. These must be surveyed and con- 
sidered from the cable standpoint before a final selection of route can 
The distances in nautical miles along two provisional routes, in- 
cluding 10 per cent. for “slack” in laying, are as follows :— 


1 


g 


Ban Francisco to Honolulu  ... ess .. 2,286 miles 
Honolulu to Midway Island ... .. 1,254 „ 
Midway Is to 2,593 „ 
Gasm to Dingala Bay, РІ. 14960 , 
Total vid Midway Island ... 7,559 „ 
San Francisco to Honolulu. ... 2.986 miles. 
Honolulu to Wake Island Е - .. 2, 205 „, 
Wake Island to Guam As is e. 1,4395 „ 
Guam to Dingala Bay, PI. II. . 1,95 „ 
Total vió Wake Island 7,422 „ 


In A dix I. are shown the great circle and rbumb line distances 
involved. and the geographical positions used. "d | 


Совт, MAINTENANCE AND OPERATION. 


The cost of laying cable depends mainly upon the materials used in 
its construction, and therefore fluctuates with prices current. The 
outer coverings are much the same in all specifications, according to the 
conditions of the case, but the copper conductor and the gutta-percha 
insulation vary with the speed required over the cable. Since the h 
of the longest section of the proposed Pacific cable is approximately 
equal to each of several of the Atlantic cables, the type of the cable to 
m for thís section and the speed obtainable are subject to & close 


Of the 11 cables spanning the north Atlantic, the Anglo-American 
Company's cable laid in 1894 and the Commercial Cable Oompany's 
cable, No. 3, laid also in 1894, have the greatest speeds. The former 
contains 650 Ibs. of Sopper and 400 Ibs. of gutta &, and the latter 

mile. Either of 


equi t speed should be 
The following conservative estimate is made from the evidence obtain- 


wing 
able relative to (Һе establishmens of this enterprise by the Government 


on a sound and financial basis: 


MAINTENANCE AND REPAIR PER ANNUM. 


Annual expenses of two cable repair shi ... $360,000 
Annual expense for new cable, awuming entire 
cable to be replaced in 40 years, or 200 miles 


year ... En . 200,000 

Working expenses... ... 55 -— eee 125,000 

Reserve fund and interest on capital Ses . . 400,000 

Total net earnings of cable required eos $925,000 
This provision for laying 200 miles of new cable per year should 
the reserve 


perpetually maintain the value of the cable as an asset, 
farther provides that the entire capital shall be replaced at the 
end of 50 1 fund shall be 
esta ‚ Which, at the end of 50 years, will be sufficient to lay an 
entire new cable in addition to the permanent maintenance of the 
original one, so that at the end of 50 years two working cables will be 
provided for. 

Taking aversge conditions for long cables 10 years ago, the annual 
penses for maintenance and repair, c.g., for new cable required, 
, and not inojuding the fixed expenses, such as the repair ships, 

about $30 per nautical mile. The great advancement in cable 

ince has reduced the average repair rate materially, 
rate as it then averaged, the total charge to 
ractically the same as that given by the independent 


is no first-class cable ship ia the world flying the 

flag and which would therefore bs under the control of the 

United States in time of war. It should be the policy of the United 

States, whether the Pacific cable is laid by the Government or by a 
y 


itta 
ii 


h 
| 
| 


subsidised com to require that two complete cable re ships, 
D сарат, бз Е 


one, , ble of laying long cables, equal to any yet con- 
structed for these purposes, and flying the American flag, bs stationed 


The “speed” of a cable is a somewhat loose expression and 
depends tbe voltage used, the particular apparatus employed in 
working the cable, as well as the design and construction of the cable 
itself, and the skill of the operators. Besides, there is a considerable 
margin between а d which will do for press matter in ordinary 
the speed permitted for code and cipher 


“Speed” expressed in words per minute is misleading, since five 
letter words are frequently t as the basis, whereas in actual 
3 a telegraphic word averages a bout eight letters, the increase 

g due to code words, and the omission of many conjunctions and 
Prepositions when messages are sent in clear, A better method of 


which is 


expressing speed in cabling is in standard letters of a certain number 
of signals each, transmitted minute, so that experienced operators 
can certainly and easily them. The practical speed is the pro- 
portion of the maximum speed which remains after deductions are 
made forthe words transmitted for which no revenue is received, on 
account of service prefixer, & 1, repetitions, errors, corrections, 
necessary interval between messages, administrative messages con- 
nected with traffic, &0. In determining the deductions from the 
maximum speed to obtain the practical speed in paying words per 
minute there is little evidence at hand. In the ected m 
ment of the Atlantic cables where keen competition oxiste, this 
" dead " traffic has been reduced to 16 or 17 ре cent. of the whole. 
For а Pacific cable an amount of dead " traffic as great as 30 per 
cent. at first is estimated, and this could роот be reduced іп 
successive years as it has been in the Atlantic traffic. Assuming 30 
pes оі. for " dead " traffic, and an increase of 90 per cent. of speed 
€ working, it is estimated that the maximum capacity of the 
cable in total paying code words, of eight letters eacb, would be about 
11,800,000 annum. The сові of maintenance and operation, &., 
as above being $925,000 per annum, the average cost of transmission 
per telegraphic word is abcut ‘08 cents. 

In connection with speed of oabling, it may be said that the 
opinions of the best cab‘e experts in the world as to the theoretical 
speed obtainable from a given cable over a given distance differ so 
widely as to inspire caution in making all estimates. 

The present commercial rate from Washington to Manils is $2.38 
per word, Government rate $2.255 per word, and the rate for right- 
of-way” messages three times the normal rate. 

It is seen that at the present commercial rate to Manils, after 
allowing for present land rates to San Francisco, the proposed cable 
is required to operate less than 50 minutes per day in order to earn 
the income of $925,000.00 per year. Allowing the present rate to 
be reduced one-half, the cable would bave to work less than two 
hours daily. If the rate per code word, of an aversge of eight 
letters, is placed at 50 cents from Ban Francisco to Manils, then, 

‘upon the above supposition, the cable need operate daily less than 
four hours to meet expenses. 

Assuming the cable to be interrupted as much as one-quarter of the 
entire time, the figures ab ve still appear striking. 

The desirability of the cable from an economic standpoint seams 


. unquestioned. The Secretary of War says in his annual report :— 


“The cable tolls of the War Dapartment messages alone to and 
from the Philippines for the last five months have averaged monthly 
a rate of over $325,C00.00 a year.” 

This alone equals the interest at 3 per cent. on the sum of 
$10,845,000. It is reasonable to assume that the despatches of the 
other departments of the Government would at least increase this 
amount pa uarter, which would make the ent Government 
cable tolls to and from the Philippines equal to the intereat at 3 per 
cent, on approximately $13,500,000. Fally 90 per cent. of this sum 


goes to foreign corporations while ail Pacific cable expenditures 
would remain in the United B'ates. 
In an ocean cable enterprise the lar item of annual expense is 


invariably the interest on the capital invested. No one can borrow 
money at a less rate than the United States Government, and further- 
more, as а Government enterprise, the cable is at once relieved from 
earning any sums for dividends, and is only required to maintain 
itself in a prudent and каас ра em 

(To inued. 
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A SUCCESSFUL PASSENGER AND FREIGHT 
INTERURBAN RAILWAY. 


Тнв constantly growing interest in the tri n pon tation, of miscellaneous 
freight on electric lines mek:s a study of the Ohicago, Harvard and 
Geneva Lake Railway Company a timely and instructive one. 

In view of the great future which we t elieve there is before electric. 
transportation in Bogland we tbink that a description of the under- 
taking is worth recording. We are indebted to the columus of our 
contemporary the Street Railway Review, of America, for the illustra- 
tions as well as for the descriptive matter. | 

Tris road, which was completed during the past summer, extends 
from Harvard, III., to the shores of Leke Geneva; in Wisconsin, 
риш through the towns of Big Foot, III., Walworth and Fontana, 
Wis. It not only makosa short out to this popular resort, saving 
from SO to 90 miles travel each way for some 200,000 people residing 
in the large manufacturing towns to the west and north-west, but is 
the only means of rail transportation for the territory through which 
it passes, the nearest steam line being some eight miles distant, and 
quite inaccessible on acoount of high and very steep hills. 

Lake Geneva is conceded to be one of the most beautiful bodies of 
water in the whole country, being entirely spring fed, and the water, 

very clear, reaching a depth of 300 feet in places. Along 

ita 37 miles of wooded shores extends а fine gravel beach, and here 

the wealthy residents of Chicago have expended over $10,000,000 in 

elegant mansions and park improvements. Daring the summer season 

the lake is thronged by thcusands to enjoy tho clear bracing air for 

which this region is famous; and its blue waters are covered with 

sailing craft of every kind, and some 40 superb steam yachts. The 
Yerkes Observatcry is also here and is an object of interest to hundreds 

of visitors from our own country and abroad, 

The country traversed by the electric line is densely settled for a. 
farming community, and is one of the largest dairy districts ia the 
country. Every foot of the land is under cultivation or in use for 
herds, and farms sell for $100 an acre. From this territory thousands 
of pounds of butter andcheese are shipped daily, and thousands more 


4 
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of milk are sent into Chicago. The country is like one great garden, 
and to travel over it in summer presents a picture of rare beauty. 

The road has conditions in some respects unlike any yet con- 
stracted. Most interurbans either connect two large towns or cities, 
or terminate in one of considerable sizs. Ia this case the largest 
town on the line has but 3,500 Base dobry and the combined рори 
tion of the others and the 1 residents within walkiog distance 
of the line does not | 
Sri a та 

sthe 

the. "eight en 
. roblem 
as a feature Pot the 
winter business is an 


a 


of way. 
under highly favour- 
able franchise 


сов: Powzn Нооѕи. 


run for the term of 50 years in both states, the portion in 
Illinois having been constructed under the Allen law, now repealed. 
It is under the general railroad acts of both states, 


and its franchises particularly authorise it to carry not only passengers, 
mail and express, but all kinds of freight. This latter feature 
is rapidly becoming an porani one, not only to the road, but to 
the community it serves, Piece freight includes dresse i veal, eggs, 


ati I 


Oar Hos. 


spring water, milk, vegetables, and other farm products going out. 
An elevator has been erected and ie shipping out grain from Fontana. 
Track connection with an important steam line enables it to receive 
heavy freight, such as-lumber, coal, &., in the original cars, and 
these are hauled to destination. Oneof our illustrations shows a car 
which contained 42 tons of ооа], and was the largest ever brought into 
the county. It was 

taken out 12 miles to 


minus of the line. 
Beveral of these coal 
yards have been 


local parties, 


"очи $1,500 in fre B 
present year. 

company has also 
erected ample stock 


9 of which there 
will bs some 300 car 
loads this winter. То 
illustrate how such а 
line works as a feeder 
to а steam road, and 
asa creator of business, 
may be mentioned a 
recent shipment of 25 
car loads «f  baled 
bay, which was sent 
into Ohicago, but which it would not have paid the farmers to have 
hauled 10 miles into town to the nearest , even had there been a 
demand there forany such amount. The same with milk: a farmer 
cannot afford the time and expense of bauling his milk eight and 10 
miles to a railroad UD point, so has been delivering it to local 
factoriea; but since the electric line К мег» nearly every farmer 
along the line has erected a platform in front of his house, and 
hero are set out the cans of milk which the milk car picks up and 
delivers to the steam road at 7 am.each day. At 10 o'clock, 
just four hours from the time it ileft the farm, it is in Ohicago and 


being delivered to consumers. As the city price is considerably in 
excess of that paid by the local "gend A 

prodacers amounts to a very considerable sum 
year. Other farm products have been raised and shipped which 
never before were possible on account of lack of rail transportation, 
and the variety and volume of this business will increases largely 


Be 
| Ohi 

Eaa | cago . papers are 

| at ee ' now flistr bused at 7 

' a.m. each day where 

3 

sequen were 

moe s dug 

seen the 
business, which has 


a large part of the ter earnings, and there is no reason to 
doubt that within a few months the revenue from the milk freight 
slone will pay the entire bond interest of the road. 

As to its physical construction, little is left to be desired. The 
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Lorain Steel pany furnished the rails, which are 60- 
62-feet lengths, laid on ties spaced 20 inches centres. The 
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Detiverina Coal. 


3 
u ex 

towns where the track 
is laid in the middle 
of the street. Trains 


office which is at the 
power station in Wal- 
worth. 

The power house is 
a substantial brick 
structure 50 x 100 feet 
with а fire wall cepara- 
ting the boiler and 


200-H P. high-speed 
Ball and the other a 
300-H P. Providence 

The 


Greene Е 
generators are 900 and 
220-kw. Westing- 
house, belt connected. At the switchboard 600 н.р. is easily indicated. 
The car house isa frame building adjoining, 50 x 125 feet, with three 
tracks. It is connected with the station by a system of both water 
and steam pipes for fire protection. The repair shop is also frame, 
and is 40 x 50 feet in dimensions. 

es power house and along the line are some 20 Garton lightning 
arresters. | 

The equipment includes both summer and winter cars. There 
кые ча and passenger cars 40 feet long on 
Brill tracks and Griffin w ‚ built by the Jackson & Sharp Company. 


— clase. — —ẽ———2Ä———ß — ex. 
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The car seats 36 passengers and leaves ample room for tracks, light 
cars are d with two G. B. 57 


been derably on occasion. Two 40.feet passenger cars 
with G.E. 1,000 motors oh McGuire trucks, one double truck 
parlour car, and two 24-feet single truck motor cars complete the 
passenger motor equipment. The freight locomotive ison McGuire 
trucks and hauls 100 tons at а load. All the motor cars are equipped 
with air brskes and whistles. There are also six o 
trailers for excursion business in summer. Although it was арома 
to complete the line іп time for much excursion business past 
eummer, 96 were handled, one of 1,00) passengers. The Meaker 
portable fare register is used. 
| At the lake terminus four acres on the shore have been secured 

and large docks built from which all the public steamers on the lake 

вай. t and 0$ buildings Бате been erected here with 
facilities for taking care of large crowds. 

While the passengers and freight are at all times sufficient to pay 
om Oise, and and interest, the summer traffic to the lake coming 
from О and the surrounding cities and country will tax the 


six Wy no ` 


period, but cleared 10 months in 
bandicap of construction work still in ss. Tho earnings for 
the lake period next summer are vely placed at $20,000. 
While the road has cost nearly $150,000 to build, it has been bonded 
for only $100,000. These bonde run 20 , and are first m 

th interest charges of y 


this with the further 


$5,000, and operái 
ot the rojectors that the line will clear 10 


g expenses of $10,000 per year, the expectation 

per cent. on its capital 
stor $150,000 bas every prospect of being realised. 

Qaite a considerable business n | em 1 me oun 

le going into town to attend the public an 

ym m For ticket has been placed on sale 

that at time of sale as many rides are punched out as 


to carry whole familiea from 
churches along tbe lino; this is found to work very nicely and secures 
a large amount of riding which otherwise would be lost. The local 
cash fare over the line is 30 cents each way; round trip, 50 cents; 
10-ride commutation tickets 40 cents for the round trip. 
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^». . . SCHOOL TICKET. 


Good for two rides on each school day between 
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The construction has given a wonderful stimulus to everything 

bave advanced in value; the people 
and social visits of both 

individuals and societies along the line are rapidly increasing. At 

Walworth, where tho power station is located, over 30 new d 

have been built during the past 90 days, and the demand is still 

larger than the supply. 


The company also has valuable lighting and power grants, and it 
will put in a нок plant to supply some 2,000 nt lamps 
at the lake for the coming summer. 


the 
The construction work was in charge of H T. Windsor, who is now 


JOSEPH HENRY.” 


Bx OUYGER REYNOLDS. 


Отко to Joseph саца position in the history of American 
science, it has been deemed advisable by the citizens of 
Albany fittingly to celebrate the anniversary of his birth on 
December 17th, as he was born in that city 102 years ago. 
A few years from now all evidence will b» either рана; от 
that which is contained iu booke. To-day there live a few 


JogsmpPH HENRY. 


who recall bim as he was far back in the century, when, as a 
vigorous young man with residence in Albany, N.Y., he 
oo the world by the suooess of коше of his greatest 
wor 

Few men of his time have been so active as was Henry 
during three-quarters of a century. When contemplatin 
the long list of inventions, most of them world-famous, pl 
to his credit, it is cause for wonder, intermingled with 
admiration, that one man was able to do so much and do 


that remarkably well. Faraday's experiments in electricity 


established bis name, never to be erased from the roll of 
great men; but one finds, in reviewing the life-work of 
Henry, equally as many and as valuable inventions, or more 
roperl ing, additions to the sum total of scientific 

nowledge of the world, the product of a wonderfully 

organised mind. There were bright minds here and there, 
in Great Britain, France, Germany, and Italy, at work upon 
similar lines of goientific development. Each made discoveries 
oe. value, but the sense of satisfaction must be great 
y to every American to read that Henry antedated each 

of them. They worked until they produced something new, 
but Henry was like a combination of all of them, and, more- 
over, preceded them in each case. A report coming from 
Europe, by slow process in those days, when there was 
imited interchange of thoughts between two continents, of 
some striking invention, would be met by the printed paper 
on the same subject from Henry, showing that none could 
equal him in his march. | 


© Scientific American. 
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Prof. Joseph Henry was born in Albany, N.Y., December 
17th, 1797, and spent the part of the first 85 years 
of his life there. It was there that he attended school, in 
the Albany Academy, organised in 1813, being one of the 
92 pupils first enrolled. His grandparents on both sides 
came to this country from Sootland, landing on June 16th, 
1775, the p еса the yara of sg rerio шы. Mos 
Beven years o e went to way, Sar А 
reside with his maternal cler: and he coutiuned 
there some time, as his father died before he could make any 
other arrangements for young Henry’s future. He was sent 


Inpvcrion Coins џвир Br Нинву то InvesriaaTs ТИВ DrmCOHAAGR 
or Larben Jans, Рріковтои Umivunsiry MUSEUM. 


to the district school, where Israel Шер was master, and at 
10 entered the service of Mr. Broderick in his village store 
bnt through the latter's kindness was allowed to attend 
afternoon sessions of the school. 


When 15 years of age he returned to Albany to enter a 
watchmaker’s shop. Strange as it may seem to those who 


realise how modest and retiring was bis character in later 
years, he sbortly gave way to the inclination, aroused by 
attending bis first play on 4 visit to Albany, and cast his 
lot with theatrical people. For this he spent all his spare 
money and became an expert in preparing stage mechanism, 


through the southern countries. Had the appro- 
iation for continuing similar work passed, Henry might 
ve continued as a successful surveyor ; but it did not, and 
this brought him to the turn in the road again that led to 
success as a scientist. The vacant chair in mathematics and 
natural philosophy in the Academy was offered and accepted, 
and his researches dated from that time. He associated himeelf 
with the Albany Institute while а tutor in General Van 
Rensselaer's family, the latter being the ident of the 
Institute, and Henry's first Der presen 
1824, when he was 26 years oid, was : 
Mechanical Effects of Steam.” 


Prof. Henry's home was 105, Columbia Street. The loca- 
tion is а 1 с now Cepitol, perhaps ed yards 
distant. It strugg , apparently, to survive Ив centary 
of usefulness, for the old тае vid torn down this cen- 
tennial year, after appearing for 10 years in most dangerous 
condition. 

Among Henrys early friends were Hon. W. Саг- 

nter, Dr. Philip Ten Eyok, Thomas Hun, M.D., and 
Drlando Meads. was at first a student under him, 
then, in 1828, when 17 old, first assistant engineer in 
the United States and in 1830 а tutor in the 


in body and in mind, аа а “his 89th year. He states 
from personal knowledge it was in the north-west 
corner of the basement of the Academy that Henry had 
his laboratory. The first experiments, however, were oon- 
ducted in a room upstairs. The wire was strung about the 


>» 
ү 


Tu» Fisst MagwmIS wire Ввувваг, Lavmas o» INSULATED Win, 1828. 


Perhaps this was but a seoond stepping-stone towards the 
combining of materials in scientific instruments. He joined 
the private theatrical association in Albany styled '*'The 
Rostrum," and the originality of his scientific effecta gained 
somewhat of a reputation for him. When the watchmaker 
left Albany young Henry had free rein to follow his voca- 
tion, dramatised a tale and produced a comedy. What a 
contrast to his other papers for 50 years after! A second 
accident, but this a physical one, confined him to the house, 
where he continued his acquaintance with books. These were 
Lara aren works which he took up, and they prodnced a 
train of thought that effaced recollection of the stage. It 


BELL USED їн THE Fiast TELEGRAPH 
Hmm, 1890. 


ceiling of this room, and in one window was placed the 
apparatus, consisting of magnet and small bel. Many 
wrongfully suppose, from historical accounts, that it was the 
tinkling of this bell that thrilled the audience—oertainly а 
thering not appreciative of what was being manifested— 
ut the bell itself did not move. It has а brass clapper, but 
the sound was produced by the striking of a steel 
it. This little bell, that played so important a rôles, is now 
owned by Miss Caroline Теп Eyck, of Albany. 
The bell measures 15 inches in height and га лоя їп 
width at the mouth. It served as & part of а sounder, and as 
Mr. E. N. Dickerson remarked, some years later, in a lawsuit, 
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“the thing was perfect as it came from its author, and it has 
never been improved from that day to this as a sounding 
telegraph.” More striking still was the remark that the idea 
of Morse of impressing an alphabet upon strips of paper 
was abandoned, and ple have gone back to the way 
Henry demonstrated it in the Academy that day, reading 
the signals by sound. This test was made in 1880. What 
led up to this discovery was his experiment with magnets. 
He commenced the study in 1828, exhibiting before the 
Albany Institute a small-sized electro-magnet closely wound 
with silk-covered co wire (see engraving). The former 
plan had been to insulate the bar or core. By his compact 
at right-angles with the magnéti агы and thereby gained 
at right-angles magnetic axis, an y 
greater power. To Henry the world is indebted for having 
first constructed the magnetic “ bobbin,” which has come 
into universal use in electro-magnetism. In 1880, assisted by 
Dr. Ten Eyok, he tried larger bars of soft iron, and about 
one he wound 540 feet of co wire in nine coils of 60 feet 
each, which coils surrounded branches of the horseshoe. 
By property connecting the pairs of wires he obteined a 
ul increase in 

in a rectangular wooden frame. The lifting power was 
650 lbs., and only a single battery was used, consisting of 
two concentric cylinders with zino between, the zinc 
surface measuring only two-fifths of a equare foot, with only 
half a pint of dilute acid. 

Evidently Henry was aroused to make researches by the 
strong desire to expound before his class more than was con- 
tained in the text-books. The late Prof. James Hall, the 
renowned geologist, attests what has been said about the 
invention of the telegraph from his own experience, in the 
following words, after describing the arrangement of the 
cirouit:-—-~ ^ : 

And at one termination of this, in the recess of a window, a bell 
was fixed, while the other extremity was connected with a galvanic 

You showed me the manner in which the bell could be 
made to ring by a current of electricity transmitted through this 
wire; and you remarked that this method might be adopted for 

by the ringing of a bell at a distance of many miles 
the point of its connection with the galvanic apparatus. 

It is entirely unnecessary to indulge in disonssion of the 
precedence of the Henry and Morse early developments of 
the telegraph, for the matter was decided by a committee of 
the Smitheonian 5 5 те to inves- 
tigate, and which determin t Henry was the originator, 
and more forceful even than this is what Morse eaid regard- 
ing how he commenced his experiments three years later than 
Henry's practical demonstration. . | 

(To be continued.) 


NEW PATENTS AND ABSTRAOTS ОР 
PUBLISHED SPRECIFICATIONS. 


NEW PATENTS.—1599. 


Compiled expressly for this journal by W. P. Тномрвон & Co., Electrical Patent 
Agenta, 822, High Holborn, London, W. C., and at Liverpool, Manchester, 
and Birmingham, to whom all inquiries should be addressed. 


25.5901. “Repeater for wireless telegraphy.’ E. Gvarıixı. Dated December 
Ni. (Complete. (Date applied for under Patents, &c., Act, 1888, Sec. 108, 
May 27th, 1299, being date of application in Belgium.) 

95,504. “Improvements in and relating to the process of galvanically inlaying 
metal on materials." F. Eppes. Dated December 27th. (Complete.) 

96801. “Improvements in inspection and junction pieces for electric wire 
conduits.” А. W. Prextics. Dated December th. 

25,621. “Improvements in electric light switches." A. P. LUNDBERG and 
О.С, LUNDBERG, Dated December 28th. 

35622. “Improved method of fitting the covers of electric light fittings to 
their base parts." A. P. LuNDBERG and G. C. LcNpBEROG. Dated December 28th. 

36,98. “Improvements in electric fishing apparatus." I. W. J. LINDBOHM. 
Dated December 28th. 

26841. “Improvements in electro-mechanical accumulators.” H. W. ScHLo- 
MANX and А. DE CasTao. Dated December 28th. 

25,681. “Improvements in and connected with electro-dynamometers.“ V. I. 
Frrxy. (Allgemeine Elektricitits Gesellschaft, Germany.) Dated December 
?9th. (Complete.) 

$5,688. "Improved a tus for electro-therapeutic treatment.” J. J, 
Sranczr. Dated December 29tb. 

25,688. “Improved а $us for automatically controlling the light of 
electric gas and other Reape” С. E. R. Ккррік and E. So_mersitz. Dated 
December 99th. 

26499. “Improvements in or appertaining to electro-motors.” G. J. GIBBS 
Dated December Weh. idi 
26,701. “An improved controlling apparatus for olectrio motors.” J. A. 
Srevex and W. R. Haien. Dated December 30th. 


- Houston Company, Limiten. (H. G. Reist, United States.) 


wer. This magnet was suspended, 


` and a conducting cab 


. or suspending it outside the window. 


25,709. Improvement in electrically-driven oranes." F. Н. Rovcr. Dated 
December 80th. 


25,110. * Hnprovenieme in electrical apparatus for opening gas cocks from в 
distance.“ R. J. UnquHaRT. Dated December 80th. (The Actien-Gesellschaft 
für Fabrikation von Bronce-waren und Zinkguss vormals Spinn und Sohn, 
Germany.) 

25,721. “Improvements in plates for storage batteries.“ A. PALLAVICINI. 
Dated December 80th. (Complete.) 


25,790. “ An improved electrical commutator.” J. Bryant, H. SMALLMAN, 
and A. H. Етном. Dated December 80th. 


95,796. “Improved electrical он apparatus for internal combustion 
engines.“ E. SCHAEFFER. Dated mber 80th 

25,740. "Improvements in current collectors for electrical machines.” B. G. 
Laume. Dated December 80th. (Date applied for under Patents, &c., Act, 
1883, Section 108, June 5th, 1899, being date of application in United States.) 

25,741. “Improvements in and relating to lightning arresters.” А. J. WURTS. 
Dated December 80th. (Date applied for under Patents, &c , Act, 1888, Beo ion 
108, June 8th, 1899, being date of application in United States.) 

25,746. Improvements in d o-electrio machines." British Тномяон. 
Dated December 
80th. (Complete.) . 

95,745. Improved method of regulating dynamo-electric machines." 
British Тномвом-Носвтон Company, Limiten. (C. P. Steinmetz, United 
States.) Dated December 30th. (Complete.) | 
` #5,146. “Improvements in alternating current electric meters.” BRITISH 
THoxusow-Houstox Company, LiMiTED. (С. P. Steinmetz, United States.) 
Dated December 80th. (Complete.) | 

95,747. “Improvements in safety devices for dynamo-electric machines,” 
British THomson-Hovuston Company, LiwiTED,. (H. W. Buck, United States.) 
Dated December 80th. (Complete.) 

25,748. “Improvements in electric rdilway systems." BRITISH THOMRON- 
HovsroN Company, LIMITED. (A. H. Armstrong, United States.) Dated 
December 80th. (Complete.) | 

25,749. “Improvements in electric railway systems." British THomson- 
Носятом Company, LiMiTED. (W. B. Potter, United States.) Dated December 


25,750. “Improvements in controlling electric motors.” Витїнн THOMSON- 
Носвтон Company, Limitep. (M. W. Day, United States.) Dated December 
80th. (Complete.) 

96,751. “Improvements in electric time switches.” British "THOMRON- 
Hovsrow Company, ІлмітЕр., (C. H. Van Slyck, United States.) Dated Decem- 
ber 30th. (Complete.) 

25,752. “Improvements in electric meters.” Brrrish Tsomson-Hovston 
Company, Limitep. (C. D. Haskins, United States.) Dated Deoember 80th. 
(Complete.) 

95,767. “Improvements in or relating to electric motors." H. ROWNTREE. 
Dated December 30th. (Complete.) 

25,768. “Improvements in and relating to electric lifts or elevators.” 
H. RowNTREE. Dated December 30th. (Complete.) 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. TROMPSON 
and Co., 822, High Holborn, W.C., and at Liverpool, Manchester, and Birming 
ham, price, post free, 9d. (in stamps). 


1887. 


16,784. “Anew er improved electro-magnetio out-ia and cut-out.” J. Lans. 
Dated July 15th, 1897. A cylindrical or annular receptacle containing a liquid 
conductor such as mercury, is oscillated by electro-magnetic devices when the 
current varies. The circuit is thus made and broken at the surface of the 
mercury. Two oylindrical blocks suitably үк are formed with annular 
grooves containing mercury and vaseline oil, the faces being closed by glass 
plates. Within the grooves are arranged contacts which make or break the 
circuit when the cylinders are oscillated by the movements of the armature of 
the magnets transmitted шош the lever and suitable gearing. Projections 
engage with a roller oscillated by the armature and serve to look the apperatus 
in position. The conductors may be connected directly to the contacts or con- 
nection may be made through mercury cups and contacts also carried by the 


cylinder. 1 claim. 
fer medical and ether purposes.” 
is stated that if a living organism be 


18,774. “ іа elestrie 
И. Sanche. pene July 15th, 1897. 


connected with another body in a different thermal or electrical condition by a 
moderate electrical conductor, rapid oxygenation or hydrogenation of the 
capillary blood is produced, and that this principle ma e utilised for 
invigorating the organism and for preventing or curing disease. Numerous 
forms of ap tus are described for carrying the invention into effect. In one 
form it consists of a cylindrical metallic casing packed with oopper or other 
metallio bars and supported by & yoke is heated by an atmospheric 
burner having a long narrow slit and attached by an insulating union to 
an ordi gas ишү. One end of the cylinder is connected һу а coiled spring 

e to a contact plate. The cable and contact plate sre 
seoured together by a plate to which are fastened the ends of a silk strap for 
application to various parts of the body. Instead of the cylinder and burner 
above described, a clip screwed on to any part of a stove or range or other 
source of heat may be employed. Another arrangement consists of a cylindrical 
metallic shell filled with a suitable electro-negative material, such as fused 
sulphur, which is exposed to a low temperature either by laying it on the floor 
Two application bands connected 
together may be employed for two persons sleeping in one bed. In connection 
with a house or building, several sources of energy may be employed, for 
example, a plate exposed to the sun's rays, an apparatus heated by a stove or 
fireplace, and another embedded in the earth; these are all connected to a 
common switchboard, from which proceed the connectors‘ for the patient. 
Finally, an arrangement may be employed consisting of an absorbent cord, 
connected at one end to an application pad and at the other to a weight 
deposited in a vessel of water, which may be either cooled or heated. 28 claims. 


16,766. “ improvements in atterneting current motor." W. L. Davies. Dated 
July 16th, 1897. Relates to alternating current motors. In a self. starting alter - 
nating current motor having a distributed magnetic field, such as is described in 
Specification No. 18,870, a.p. 1895, the bars of the armature, instead of being set 
in a plane parallel to the axis of rotation, are set in a plane at an angle thereto. 
The may be arranged either in tunnels or in pheripheral grooves. Instead 
of the armature bars being set askew, the fleld magnet winding may be so 
disposed. A rotating fleld may be produced for starting the motor by the means 
described in Specification No. 7,77/, A. b. 1897, 2 claims. 

” . J. 


16,767. “Improved costrolting tus fer accumulater batteries. 
Eriecher and А. Besse. Dated July loth, 1597. Relates to a commutator 


switch for controlling the action of a secondary battery. One set of cells are 
connected to pairs of contacts while the other set of cells ate connected to 8 
pair of oontact bars. The movable portion of the switch is provided with two 
contact springs the latter of which is divided, with a resistance interposed 
between its parts to reduce sparking. By thís arrangement the one set of cells 
can be switched into circuit seriatim and then the other group, to which can be 
added the former group seriatim. An arrangement in which a pair of switches, 
such as described, are employed to control] the charging and discharging of a 
secondary battery. 8 claims. 


80 | THE ELEOTBIOAL REVIEW. [Voi 46. Mo. 1,155, Jancany 12 1900. 


16,818. 130 in the construction ol secondary batteries.” И. Leitner. 
Dated July 15th, 1997. A perforated lead plate surrounded by a frame is ked 
with active material of the kind described in Specification No. 780, a n. 1806 and 
rolled into the form of a cylinder, the edges of which do not quite meet, to allow 
of 1 This cylinder is placed in a casing of acid - proof resilient 
ma , and is also lined with a perforated casing of similar material, the 
lining being attached to rings at the top and bottom of the cylinder. The 
negative electrode is preferably of the construction described in the above- 
mentioned specification, d. e., an insulating rod is covered with lead on which 
vine is deposited, and & conducting-rod rests on the insulating rod, which has 
also a triangular rubber block at its lower end. The negative electrodes are 
placed inside the positive electrodes, and & number of these cylinders are 
packed tightly together in а resilient case. In the provisional specification, ít 
їн stated that the electrolyte preferably used is that described in Speciflcation 
No. 1,572, A. D. 1897. 5 claims. 


20,160. “An improved electrical aceumutater.” P. Brandt. Dated December 
Nth, 1897. Relates to an accumulator consisting of a cell of porous clay, placed 
within a vessel of glass, &0.,and divided into compartments by removable clay 
partitions. The teeth or lugs on the lead combs dip into alternate compart- 
ments. The compartments are filled with a paste consisting of an alkaline 
sulphate with a mixture of calcinm oxalate or tartrate and sulphate together 
with sulphuric acid and litharge or other oxide of lead. Butyrio acid and gly- 
cerine are added to the paste to accelerate solidification. 3 claims. 


27,666. in starting devices fer current motors." The 
Britich Thomson Houston Company, Limited. (W. J. Foster.) Barod November 23rd, 


1897. Relates to alternating current motors. For the purpose of increasing the 
starting torque of a synchronous current motor, a bridge of magnetic material 
formed with central slots is placed between every two of the polar faces of the 
field magnets. These bridges form closed circuits in which induced currents 
are set up, which assist in starting the motor. 4 claims. 


27,643. ‘‘tmpreovements ia elestrie cables.” J. D. Gould. Dated November 
28rd, 1897. In multiple cables the various conductors or bunches of conductors 
are differently coloured and are separated by a strand or cord of insulating 
material. Inside the strands is arranged a destructible insulating sheath con- 
taining & central core coated with lead. An ordinary outer coating is employed. 
In case of fire, the coating is destroyed, and the lead on fusing completes the 
alarm circuit. 3 claims. 


26,089. ''imprevements in er relating to electric furnaces for the predastion of 
oalolum carbide and ether substances.” J. Bastiok and W. A. Thorsten. Dated 
December 8th, 1897. An arc furnace for making calcium carbide, or for other 

urposes, consists of a lined metal box carried by a table and reciprocated on 

orizontal guides by a connecting rod and crank, under a carbon electrode, 
this being revolved horizontally by a wheel through which its supporting rod 
passes eccentrically. The materials are fed in through channels in the outer 
casing of the furnace. At the bottom of the box is a carbon electrode, a tapping 
hole is closed by a plug on a weighted lever. One end or bottom of the box may 
be hinged and held up by a screw and hand wheel to permit it to be emptied. 
The box is carried by wheels on rails on the table, so that it may be removed; 
normally it is bolted on the table. Receptacles are movable on rails below the 
furnace, The outer casing is closed by doors with mica windows. The upper 
carbon is movable vertically by a wire rope passed over pulleys to a screw and 
hand wheel or а solenoid. It is enclosed in & shield, movable vertically by & 
rack and pinion as described in Specification No. 19,116, A. Dp. 1808. Several 
carbons may be used. In a modification the supports and furnace box are all 
movable vertically, the upper electrode being stationary; the feeding shoots 
may be reciprocated to spread the materials. 8 claims. 


26,010. “‘imprevemeats in er relating to meane or a fer eenveying the 
boxes te and from electric furnaces.” J. Bastiek and W. А. Theraton. Dated 
December 8th, 1897. Relates to electric furnaces. A furnace box which may 
have peg ie end or bottom, ог а movable plug for а tapping hole runs on 
rails, and is moved into or from the furnace casing, or reciprocated below an 
electrode by a chain or chains carried on wheels, one of which is rotated by а 
belt or pulley on its shaft when the belt is shifted from a loose pulley by a hand 
lever, or is oscillated by an eccentric and lever when this is connected to the 
shaft by a coupling movable by the same hand lever. Platforms are provided 
to receive the box. The furnace casing may be closed by lowering doors on 
the chains; these doors may have mica windows. A trolley runs on rails 
below. The electrode is enclosed in a shield, as described in Specification No. 
19,116, A. b. 1898, 1 claim. | 

29,611. “‘ improvements in or relating to electric furnaces fer the production of 
calolum carbide and other substances.” J. Bastiek and W. A. Thorsten. Dated 
December 8th, 1897. In an arc furnace for making calcium carbide, or for 
other purposes, a lined metal box is supported below a revolving elect) ode by a 
hollow metal cylinder, which is screw threaded and movable vertically bya 
nut rotated on bearing brackets by a worm. Or the table may be moved 
vertically by a rack and pinion. The box is provided with a hioged bottom, or 
a tap-hole, and may be either circular or rectangular in plan. It is reciprocated 
circularly or rectilinearly upon the supporting cylinder by a horizontal con- 
necting rod and а crank wheel rotated by a worm; a circular box may be 
rotated continuously by a worm. A мое is movable on rails below the box. 
The electrode is partly enclosed in а movable shield, as described in Specifi- 
cation No. 19,116, A. D. 1908, 1 claim. 


29,024. “ би and convected reflectors and в fer electric 

lampe." J. Webster and W. Reynolds, jun. Dated December Bth, 1897. Relates 

to supports for incandescent lamps. Lamps are provided with reflectors made 

of paper, card, or asbestos, lined with coloured or lacquered foil paper. For 

stage lighting апа other purposes, rows of адре аге mounted on bamboos, in 

which the conductors are placed, as shown in section, and the lamps are 
shielded by wires and rods connectiog rings in pairs, 8 claims. 


29,066. “ ts ia er relating to alternate current motors." С. Р, 
Feldmann and Мейоз Elektrioitats Aktiengeselitochaft. Dated December 8th, 1897. 
Relates to induction motor meters for use with alternating currents which are 
provided with thin patches of magnetic materia] on the armature or brake 
discs, in order that these may be definitely stopped by the adjacent magnets 
when the main currents through the meters are stopped. The magnetic 
material may be applied electrolytically or mechanically, in one or more strips 
on the disc. 1 claim. 


29,008. “1 vemeuts in ratus fer the manufacture of elestrie cables.” 
М. 8. Smith and W. P. Granville. Dated December 8th, 1897. Solid or air space 
in: ulated conductors are twisted into a cable with the strands forming sectors. 
In the case of а cable formed of two strands, two reels of conductor are 
mounted on to an ordinary twisting table which carries on ite upper part four 
rings. The first ring has a central guide opening. The second ring carries two 
pairs of facing rollers, one of each pair being grooved while the other is 
cylindrical. The third ring has a pair of rollers provided with guiding discs on 
their adjacent edges to bring the flat 8 of the strands together. The fourth 
ring has a pair of grooved rollers to form the two semi-circular strands into a 
circular cable. The various pairs of rollers are set at suitable angles to dorm 
the twist. 4 claims. 


26,066. '' Improvements in syntonio telegraphy.” 0. J. Lodge and A. Muirhead. 
Dated December 8th, 1897. Relates to & system of signalling by Hertzian 


radiations in which the receiving areas are bridged by parallel circuits including 
а coherer, an inductance, a condenser, and a receiving instrument and battery. 
These apparatus are grouped in various ways, including & Wheatstone bridge 
system, the coherer, inductance and condenser being arranged in two parallel 
circuits in one arm of the bridge. The receiver is across one diameter, and the 
battery across the other. A rotating cylindrical switch is described for auto- 
matically varying the circuits of the coberer so that tbe coherer is (1) connected 
to the receiving areas; (2) connected to the receiver signal circuits; and (8) 
connected to а decohering apparatus, either mechanical or electrical. An 
arrangement of the apparatus is shown in which the areas are provided with a 
spark gap and latch, which is opened for tranamitting and closed for receiving. 

he ap tus is provided with & switch lever which in one position (receiving) 
closes the coherer contacts and connects the coherer to a rotating switch, while 
in the other position (transmitting) it opens the above circuits and closes the 
circuit, thus completing the induction coil and latch circuits. The signalling is 


preferably done through a relay circuit, either by key or automatic trans- 
mission. The coherer may be of any desired form, and is preferably contained 
їп а metal box, the contacts being completed by wires which are withdrawn 
from the box or are provided with ends which plug the holes in the box. 6 
Claims. | 


26,118. “improvements in the distribution and regulation о! elestrie energy 
in conductors connected therewith.” $. W. Baynes. Dated December 9th, 12 
In order to regulate the pressure at the feeding polnts, without varying the 
generators, the feeders are divided into three sections, insulated from one 
another. Six switches are arranged to connect up the sections as uired. 
The feeders may consist of cables having several conductors insulated from 
one another, or of bare conductors suitably divided. 3 claims. 


26,166. “improvements in electric "ЕІ. Dated Decem- 
ber fth, 1897. Relates to holders for incandescent lamps. A fanged cylindrical 
insulator is made in two halves, and with recesses to receive two plunger 
holders which have been previously secured «o the supply conductors by screws. 
These parts, having been put together, are placed in a metal socket and secured 
by a top piece and a screw-coupling sleeve. A projection on the socket enters 
а recess in the insulator to prevent turning. One half of the insulator may 
have a protection fitting into a recess in the other, between the plunger 
holders. 1 claim. 


29,285. “ in electrical switehes.” J. Meere and N. 0. Farrel. 
Dated December 10th, 1897. Relates to an electric switch consisting of a drum 
or cylinder revolubly mounted on a spindle which carries a contact bar adapted 
to connect the contacts. The cylinder is rotated by a lever the inner end of 
which slides in а spiral groove. In another arrangement, the lever is forked 
and embraces & spiral ridge on the cylinder. To secure pressure on the 
contacts the spindle may slide in slots and be spring.controlled. Springs may 
be fitted to give а fly action. 3 claims. | 


эге a a distasos by meten of strat P. Guyenet. Tere December sh. 
ing an 


1897. Relates to a means for lig extinguishing gas. A ball, preferably 
of steel, is shown as closing the outlet of the gas supply passage. An electric 
current causes a platinum wire which bridges two wires to glow, and also 
causes the core of the electro-magnet to attract the ball allowing gas to pass to 
the pilot burner pipe and to the burner pipe. As soon as the is igoited, the 
circuit may be broken and the ball ator on to the seating and closes the pipe 
while gas is still supplied to the main burner. To extinguish the gas another 
electro-magnet is excited by the arrangement of a special switch and the core 
attracts the ball, which drops into the seating immediateiy the circuit is 
broken. 4 claims. 


29,261. '' improvements ia fer 
E. J. Wade and the Electric Motive Power Company, Limited. Dated 
10th, 1897. In order to prevent corrosion of the metal bolt used to connect 
together the lugs of secondary battery plates, tlanged ebonite washers are fixed 
in the holes in the lugs, through which the bolt passes. 'The provisional 
specification states that the insulation may be effected by covering the metal 
surfaces with a layer of enamel or of vulcanised rabber. 2 claims. 


29,273. events » er electrodes fer clestrie accumulaters.” 
К. И. Lake. (С. Francke.) Dated December 10th, 1897. The positive and 
negative plates of lead and like accumulators are formed with upwardly-curved 
ribs. Ribs of various forms may be employed, and they may be grooved and 
the surface cut into ridges like a file. 8 claims. 


29,3898. “ ia apparatus on ln wireless telegraghy." 

Marconi and Telegraph and * 
December 10th, 1897. Relates to improvements on the apparatus described in 
Specification No. 18,089, a.D. 1896. The coherer is enclosed in a thick metal box 
with one or two openings through which connection can be made. Only one 
opening is employed when one coherer terminal is connected to the case itself 
The opening or openings is or are closed by & shutter or shutters operated by 
the lever which carries contact clips connected to earth tbrough а strip and 
contacts connected to the insulated area through the strip and flexible wire. 
The position shown is for transmitting, the openings being closed and the spark 
gap balls being in circuit. For receiving the lever is reversed, when the coherer 
Is placed in circuit. When only one aperture is employed the contacts on the 
lever are suitably modified. 2claims. 


26,316. "improvements ia and conncoted with the 

A vehicles.” E. J. Wade and the Electric Metive Power 
regulating electrically үре е9 vehicles, storage cells are joined in shunt 
across the fleld-coils of the series-wound motors. The electromotive force of 
the cells and resistance of the coils are proportioned so that when the normal 
magnetising current is passing through the main circuit, no current flows into 


or Hom the cells, 80 &8 to produce a braking actiom or to give additional power. 
1 claim. 


26,381. “ in өг relating to electric fighting and сомго 
devices.” 4 H- Karriage. Datos December 11th, 18 f. Relates to a means for 
extinguishin 


lighting and g gas. The gas valve is controlled and the gas is 
ignited, electrically. Upon passing & current in one direction through the 
electro-magneta the armature is drawn downwards against the action of the 
spring. A dise valve and the attached permanent magnet then fall, and are 
rotated by attraction of the electro-magnets. Gas thereupon passes to the pilot- 
jet and to the main burner, the pilot jet being ignited by a platinum wire in 
the electric circuit. When the current is cut off, the spring lifts the armature 
&nd the disc valve, thereby closing the bye-pass pipe. But gas continues to 

to the main burner until ап electric current is sent through the apparatus 
in the reverse direction, when the armature is again lowered and the disc valve 
rotated, so that, on cutting off the current, the valve is lifted and closed by the 
spring. By means of a channel iu the valve саир каз сап always pass to а 
pipe controlled һу а hand valve to permit ої the burner being used, notwith- 
standing any breakdown of the electrical apparatus. This apparatus ie carried 
by a stirrup which is screwed to the lid to facilitate its removal, and the gas 
supply may be so arranged that it does not traverse the chamber. Asbestos or 
other packing is provided to ensure а tight joint between the cover and the 
superposed parts. 6 claiins. 

29,377. "improvements in or relating to the of ra tralas and the 
like Ву electricity.” E. Kaseloweky. Dated December dre Tod One or more 
motors are mounted on some or all of the vehicles in a train, and are supplied 
with current from & generating plant carried on one of the vehicles. Suitable 
electric couplings connect the vehicles, and all the motors may be controlled 
from a single point. Accamulators may be carried on the train to store current 
during stoppages or on down gradients, &c. 2 claims. 


0,398. “improvements ia electrical — fer tranem and receiving 
predetermined messages.” Siemens Bros. & Co., Limited, and C. Da 
December lith, 1997. Relates to order telegraphs for hotel and other purposes 
which consist of instrumente having double indicating dials for the various 
wants and their replies placed in the apartments. These instruments are con- 
nected at the central to indicators, a resistance, relay, bell, and battery. On 
receipt of a call the switch cuts out the resistance relay and bell, and places the 
instrument in direct circuit with the vibrator. The instruinents consist of an 
escapement mechanism which is moved by a pointer to the required order when 
the plunger is depressed. As soon as the wheel is moved contact is closed at 
the terminal and on releasing the plunger the call is sent. When the attendant 
has thrown over the switch required, the circuit is closed and the vibrator pro- 
ducing intermittent currents causes the instruments 1, 2, 3. to move backward, 
and the instrument to move forwards until the circuit is broken by the pin at 
the terminal. To transmit the reply, the instrument is used as above described 
for the instrument 1, 2, or 8, and the pointer of the latter instrument is turned 
round through a cirole so that it can move back to the desired signal. 4 claims 

20,493. “Field and telegraph stations.” М. Serastela. Dated 
December 18th, 1897. Rifles have the stocks made hollow and lined with metal 
во as to receive a dry battery, telephone, induction coil, and key. One side of 
the stock is formed as a lid to which the telephone is fixed. The lid forms a 
bracket or table when the bayonet is stuck in the ground. The battery connec- 
tions are completed when the lid is opened. The line is carried on a reel 
carried in the knapsack. 1 claim. 
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THE LIGHT THAT FAILS. 


THERE is no argument which so readily appeals to the 
human intellect as an actual demonstration with one's own 
person аз the subject of experiment. This has been brought 
home to us in a most forcible manner of late. We happen 
to derive our supply of electricity from the mains of the 
City of London Company, which is supposed to maintain 
& constant pressure of 100 volts at our terminals; never- 
theleee, our lamps on several occasions have faded away, as 
one of the financial papers puts it, like the Cheshire cat,” 
leaving nothing but a ghostly glimmer in the bulb. The 
state of affairs was aptly summarised by an anonymous voice 
from the end of our composing room, proceeding from some 
one lost in the gloom :—“ Jf our grandfathers were to wake 
up they'd think we are still using rush'ights!” 

As a matter of fact we were using candles, which caused 
the electric lamps—once incandescent, but now, alas! well- 
named glow lamps—to throw their shadow on the wall, 

A voltmeter teat on one of these occasions showed that we 
were supplied at a pressure of 86 volts; this discovery induced 
us to make a continuous test with a recording voltmeter, 
the result of which is given on another page. 

Inquiry of the oompany elicited the statement that the 
trouble is due entirely to the scarcity of coal; the plant is 
not overloaded, as is the case with some other stations, but it 
is impo*sible to get a sufficient supply of coal, good or bad, 
to maintain the fall preasure when for any reason a heavy 
load comes on. 

Bat it is not exactly clear why a heavy load should make 
the difference. It will be noticed, on reference to our records, 
that the failure—for it is a failare—takes place between 
4 and 7 p.m., and that at other times the pressure is well 
maintained. Indeed, to do full jastice to the company, we 
must compliment it on the steadiness of the pressure as a 
rule; the lower limit set by (ће Board of Trade is rarely 
overstepped—though when it is transgressed there is no 
mistake about it!—while a pressure 2 or 8 per cent. above 
the standard is, in most cases, rather weloomed than other- 
wise. It should be noted that the voltmeter was connected to 


a fuseboard in the basement, and the mean pressure at the 


lamps is probably not far from the normal when the volt- 
meter registers 1 or 2 per cent. more. 

One can readily understand that after the generating 
plant of a supply authority is loaded to the full, the pressure 
must fall as the overload increases ; bat unless coal is pur- 
posely withheld during the time of heavy load, lest a fotal 
stoppage should result, why does the voltage go down when 
the plant is noć overloaded ? 

A similar lack of coal is reported from Kingston, Isling- 
ton, and other places, not forgetting the works of the 
Metropolitan Electric Supply Company, and it is gene- 
rally set down to the heavy calls made by the Goyernment 
upon the stocks of steam coal immediately available, for nse 
in the transports conveying reinforcements and war material 


to South Africa. 
D 
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While the scarcity may be to a large extent due to this 
cause, it is also true that the utprecedented activity in all 
branches of industry has во far depleted stocks that we even 
hear of blast furnaces being shut down for want of fuel. 

In the present state of affairs the gas and electricity 
supply industries may be, for once, in harmony, for at more 
than one gasworks it has been found practically impossible to 
maintain the supply for precisely the same reason. It is 
impossible, under the circumstances, to severely criticise the 
‘supply authorities ; they cannot help it, nor could they be 
expected to foresee such an extraordinary contingency. For 
the present all other interests must give way to the para- 
mount necessities of the war, and we must wait as patiently 
as may be for peace and plenty of coal. 

Bat, having in view the ever-present possibility of a pro- 
longed coal strike, which would bring about an even more 
serious crisis, we trust that electricity supply undertakers 
will follow the wise example of the large gas companies, and 
lay in such large stocks of coal at the first opportunity that 
offers, that they may ba able to tide over times of scarcity 
without these unsatisfactory failures, which are bound to 
inflict serious injury upon the industry. 

Lack of space is no excuse, as the location of the coal store 
is of no consequence, and waste land is cheap and abundant. 

Meanwhile, those few stations which derive their motive 
power from waterfalls, may congratulate themselves on the 
fact that, war or no war, their power costs no more, and its 
source can never be carried off to foreign climes ! 

We are sorry to think that there have recently been very 
many breakdowns all over the country, which are in no way 
attributable to the lack of cosl—at Birmingham, S»uthamp- 
ton, Redditch, Cardiff, Manchester, and other places—some 
due to defective mains, others to breakdown of the machinery. 
The moral effect of these repeated failures is most 
disastrous, and those responsible shonld adopt every 
possible precaution in order to avoid them, and to instantly 
restore the service when they occur. Otherwise the nick- 
name with which we head this article will become only too 
accurate, and the gas men will be jabilant. 


Liverpool Engineering Society.—The annual dinner 
of this Society took place on the 11th inst. at the Adelphi 
Hotel, Liverpool, Mr. A. Bromley Holmes, the president, in 
the chair. The menu wasan interesting production, for the 
front page showed the electric power station in 1888 and the 
new building of 1900, the last page giving views of the 
electric tramways running and the interior of the power 
house. The Lord Mayor, in responding to a toast, did not 
stint his praise of the great triumphs of the engineering 
Profession and the benefits it had given to Liverpool. 

Among other very happy references was one to the useful 
work which was being done by Mr. Bromley Holmes, the 
Corporation electrical engineer, and by Mr. Brodie, in con- 
nection with the tramways conversion. Dr. Tud-bery 
responded for the Institution of Civil Eagineers, The Pre- 
sident referred to the growth of the Society, which in 1876 
had 51 members, and in 1900, 500. There were many 
things of which they were jastly proud, one of these being 
the long list of eminent men who were among their honorary 
members; but while they had many grounds for congratula- 
tion, there were other matters less satisfactory to them as 
engineers. He proceeded as follows :— 


It is not satisfactory that we should be losing our place in the 


world's markets as the leading manufacturers of machinery. It is 
unsatisfactory that we should have to go to America or бегей for 
piant те ought to be fally competent to make ourselves. Now I, 

or one, hold that an lishman can do anything he sets himself to 


do, at any rato as if not better, than any опе else, but his 


superiority is not so great as to enable him to do it with his eyes 
shut. We are apt to excuse ourselves on the ground of the lower 
wages paid on the Continent, but we shut our eyes to the better 
technical education and the batter industrial finanoe of the great 
German nation. We recognise the ingeniously devised and beanti- 
fally constructed machinery by which the Americans produce repeti- 
tion work, but we are apt to overlook the fact that the American 
pays bigher wages than we do, and can afford to do во, as bah 
employer and employed run the machinery for all that it is wortb, 
and do not restrict the output. It is blind folly in this country to 
protest against and blame the combinations of labour to raise wages 
as tbe cause of all our difficulties, Combinations of labour are not 
only legal, but they are the absolute right of the worker, aod, 
gentlemen, it will become serious ground for consideration, whether 
it will not be neceseary for the professional classes to combine 
to secure a proportional increase in their rate of remuneration which 
has become necessary to bring it more in harmony with the increased 
wages of the so-called working classes. But although combinations 
of labour of every class are legal and right when properly used, they 
are harmful and wicked when employed to limit the freedom of 
others or to prevent the full use and development of machinery and 
resources of the country. The time will come when employer and 
employed in this country will recognise that their commercial exist- 
ence depends on their adopting а more enlightened line of action than 
obtains at present. То that desirable end the influence of а scciety 
like our own, the members of which are in intimate touch with so 
much of the manufacturing industry of the community, ought to 
make itself felt. By combined and persistent effort in this and other 
similar directions, gentlemen, you can best secure the permanent 
prosperity of the Liverpool Eagineering В ciety. 

In a humorous speech Mr. S. B. Cottrell proposed Our 
Gueste.“ Mr. S. Z. Ferranti and Mr. C. Petrie responded. 


The Iastitution of Electrical Eagineers’ Wiring 
Rules.—We have received from the secretary of the 
Institution of Electrical Eogineers a copy of a circular, with 
a list of questions, that is now being sent out to all those 
who replied favourably to a notice previously issued on the 
same subject. We understand that a copy of these ques- 
tions, which we reprint below, will, on application to the 
secretary, be sent to any electrical engineer who may be 
willing to assist the Institution in the attempt to promote 
uniformity in wiring rules. 

Qaestions : — 

1. Do you consider that regulations of some kind are necessary to 
ensure safe and durable wiring? 

2. Presuming that you consider tbat there should be one set cf 
standard regulations for ordinary risks for the United Kingdom, do 
you think that those which have been issued by the Institution cover 
sufficient ground; if not, in what direction do you suggest that they 
should be added to? Please give the suggested additions in the form 
you consider they should take. 

3. Do you consider that the Iastitution regulations cover too much 


ground? If so, which portions should be omitted? Please give your 


reasons for suggesting toeir omission. 

4. D уоп agree with the general arrangament of the Institution 
rules 

5. Do you consider that any one regulation should be altered? 
If so, please say on what ground, and saggest in what way it can be 
improved. 


Wood Casing and Tubes.—The following conditions 
have been laid down in the wiring rules prepared by Prof. 
Kennedy in connection with the three-wire system of supply 
by the Battersea Vestry :— 


All conductors must be protected either by incombuatible tubes or 
by hardened casing. If tubes are used, no elbows may be employed, 
bat corners must be turned either by bends or by the use of a suitable 
box.  D.tails of all such arrangements should be submitted to the 
engineer for his approval before they are carried out, in order that 
there may be no diffi:ulty in approving the installation afterwards. 
Where wood casing is employed the conductors must be separated by 
а continuous fillet of wood which must not be less than 2 inch wide, 
except with tbe very smallest branches, and must ba increased up to 
11 inches wide for main conductors. The capping must in all cases 
be secured by screws and not by nails, and the screws must be fixed 
in tbe outer edges of the casing, unless the middle fillet is at least 
1} inches wide. If c nductors bave to be carried along damp walls 
they must either be run in iron or metal pipes, or if in wood casing 
they mu-t be lead covered, and the cssing itself blocked out from the 
wall at least $ ncb. In the latter саве, and wherever wood casing is 
to be emb: da. d in plaster, is must be covered inside and outside with 
at least two coats of waterpra f varnisb. On no account must staples 
ba used to fasten & conductor to any wall or ceiling. Wherever con- 
ductors are connected to switches, fates, or other appliances, great 
care should be t-ken that the whole of the wires forming the con- 
ductor are neatly twisted and clamped into the terminal so that no 
loose wire or strand can project, Tne insulating material should 
only be bared back sufficiently to allow of the conductor entering into 
the terminals properly, and the ends of the insulation should be 
thoroughly sealed to prevent creeping of moisture. The braiding, 
lead, or other non or semi-insulating material should be cut back for 
a sufficient distance from theend of the insulating material. 
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APPARATUS FOR USE IN EXPERIMENTAL 
FUSED ELECTROLYSIS. 


By ALEC. A. BEADLE. 


THosE who have attempted to overcome апу of the diffi- 
culties in the electrolysis of fused salts have learned how 
many they are, and, farther, how little apparatus suitable for 
such work can be procured. The author, therefore, offers a 
few hints, gained from experience, which may be of service 
‘to those engaged in this line of investigation. 

It is only proposed to deal with experimental work, and 
not pretend to throw any light upon the application of expe- 
riments to larger processes. 

The various forms of furnace which can be obtained for 
ordinary metallurgical work are well known, and we will 
first see how these сап be adapted to heating crucibles in 
such а manner as to facilitate the introduction of electrodes, 
&0., into them. Generally speaking, it is required to heat a 
crucible, and at the same time to ba able to introduce elec- 
trodes and other paraphernalia into the top; the top should, 
therefore, be easy of access, and should not be exposed to the 
flame. It is often, too, necessary to have free access to the 
bottom of the crucible in order to introduce an electrode, or, 
perhaps, draw off metal or fused salts, The sides of the 
crucible should, then, be the only part exposed to the flame; 
draughts of cold air being of necessity excluded from those 
parts not in the furnace. | 

Fig. 1 shows опе of Fletoher's ordinary draught furnaces 


as usually arranged. Fig. 2 represents it cut away во as to 


heat the sides of a orucible only, the {ор being passed 


oe 


—— 


— 2 
* мы TT аиа, 


Fic. 2. 


through a hole in the lid of the furnace, and being free for 
the introduction of electrodes, &o. The bottom is also pro- 
tected from the flame. 

These furnaoes are made of beautifully soft material, and 
may be cut about, almost like cheese, without materially 
impairing their strength. This form of furnace is made in 
two sizes, the smaller size being designed ordinarily for 
crucibles not exceeding 8 inches high by 28 inches diameter. 
In fig. 2 it will be observed that the gas burner has been 
moved slightly to the left, and a small piece of the furnace 
cat away at A, in order to admit the whole of the flame. 

ig. 8 shows one of Fletoher's ordinary muffle furnaces, 
Fig. 4 shows it modified so as to heat a crucible. instead of 
the mofle. This is, in some ways, more convenient than 
that shown in бр, 2, but the bottom of the crucible is in the 


furnace, and cannot be easily got at. A hole is cut at a for 
the escape of the furnace gases; a small piece of fireclay 
should be put in at B, to direct the flame round the crucible. 
These furnaces are made in four sizes, the smallest taking, 
When modified, a crucible about 4 inches high. 
Safficient heat can be obtained in these furnaces to melt 
salt, brass &. They can also be procured with a blast 
ent, which enables a higher temperature to 5 
; but if a much higher temperature is required, a 


more convenient form, and one that gives more satisfactory 
results, shown in fig. 5, may be used; the modified form is 
shown in fig. 6. This furnace is made in five sizes, the 
smallest, when modified, takes a orucible of about 8} inches 
high, the largest taking one of about 11 inches. By means 
of these blast furnaces a temperature sufficient to melt 
cast-iron.can be obtained. There are several other forms of 
furnace, but the above are the most useful, 

For small crucibles of 14 to 2} inches high, when a high 
temperature is not required, Fietcher's small dental dome 
burner will be found most useful. 


Fia. 5. 


Fig. 7 shows a form of experimental furnace designed 
Dr. Borchers. It is e more especially for the experi- 
mental electrolysis of magnesium salts, and is more suitable 
for the lecture table than those described above. It has a 
special fanged iron crucible shown at A. This furnace can 


be obtained from Messrs. A. Gallenkamp & Oo., 19, Sun 
Street, London, E.C. | 

At a few weeks’ notice, Messrs. Doulton, of Lambeth, or the 
Morgan Crucible Company, will make furnace bodies of any 
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desired design and at a very reasonable cost. There are 
several forms of furnace which might be easily made, and 
would serve a useful purpose in the electro-chemical labora- 
tory. _ | 


Fra. 8. 


Simple rings, as shown in fig. 8, made of rectangular sec- 
tion and of any diameter, are capable of being built into a 
furnace of almost any desired form. These rings should 
each have an iron band to hold it together in the event of its 

ing. Holes oan be bored where required for the 
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entrance and exit of the flame; fire brick slabs serve as a 
base and cover. | 

The author has designed а form of furnace very useful on 
account of the fact that the top and bottom of the orucible 
are easily accessible; there is also good opportunity for sup- 
porting the electrodes on the top and bottom. It is shown 
in fig. 9; a movable door, E, made of fireclay, is also pro- 


Fic. 9. 


vided, во that when once electrolysis is started, if the flame 
is no longer required to keep the crucible hot, it may be 
inserted in place of the burner to exclude draughts of cold 
air. A is an ordinary draught gas burner, B a hole in the 
bottom of the furnace through which an electrode may be 
passed, D a strong iron stand for the furnace, c a movable 
cross iron bar to which the upper electrodes can be clamped 
to hold them in position, к a double fireclay semi-circular 
crucible or furnace cover. ' 
(To be continued.) | 


THE ELECTRO-CHEMICAL AND ELECTRO- 
METALLURGICAL INDUSTRIES IN 1899. 


Bv JOHN B. О. KERSHAW, F. I. O. 


.. (Concluded from page 41.) 


OZONE. 


THE progress in the utilisation of «zone apon a commercial. 
basis is slow, and there is little advancement to report since 
the date of the last annnal review. ~ 

The Ozone Oil Refineries and Industries, Limited, to which 
reference was made a year ago, has not been floated during 
1899, and the writer has been informed that the delay is due 
to the inability to raise the necessary capital, withont heavy 
underwriting charges. This oompany was promoted by the 
Oommercial Ozone Syndicate for operation of their patents 
relating to the refining of oils by means of ozonised air. 
Work at the experimental works in Lambeth is now confined 
to the production of a patent medicine, ** Lozone," and to 
experiments upon the use of ozonised air for bleaching rhea 
fibre. Good results have been obtained, апа developments 
are expected to follow from these applications of ozone. 

The numerons trials of oz»nised air for the purification of 
potable waters still continue, but the writer is unable to 
point to any installation whioh is yet working on а com- 
mercial basis. In most cases the installations are experi- 
mental in oharacter, and are run by the inventors, or by other 
intereBted parties. 

It is true that in America the Electric Refining and 
Pariſying Company has been formed with a capital of 
£208,000, to erect and operate works for the purification of 
the water supply of Pailadelphia by Ozone. In view of the 
absence of any details of preliminary trials, one may, how- 
ever, be excused for regarding this as a scheme for extracting 
money from the general public, rather than as a serious 
attempt to teat the economic possibilities of this new method 
of water purification. 

There are no new facts or details to report cencerning the 
trials of Ozone for water utilisation at Blankenberg, in 
Belgium, at Oudshorn, in Holland, or at Paris. An “ Ozone 


Water Works" is, however, aid to have been erected at 
Charlottenburg, in Germany, and the cost of treatment is 
stated to work out to 048d. per cubic metre.“ 

Messrs. Marmier and Abraham have reported during 1899 
upon the bacteriological resulta of the trials with ozonised 
air at Lille The Ozoniser used was of the Bertolus type, 
the E. M. F. employed was 80,000 volte, and all the germs, 
with the exseption of “ bacillus subtilis," were destroyed. 

Blondin, in a more recent article, gives fuller details of 
these trials, and states that this system of water purification 


has been adopted by the municipality of the town. The. 


actual cost per 1,000 gallons, or per cabic metre of water, is 
not stated, and one cannot compare the efficiency of this 
system with that in use at Charlottenburg. i 

Andreoli still continues his small scale experiments in 
London upon the purification of Thames water, and has pub- 
lished notes giving the results obtained with his latest form 
of Ozoniser. $ In the first he stated that 140 watt-hours 
would ре sufficient Ozone to sterilise 1 cubic metre (35 
cubic feet) water, and that probably 100 watt-hours would 
suffice for water taken higher up the river. In the second 
note he states that improvements in his apparatus have 
enabled him to sterilise 1 cubic metre with ап exp:nditure of 
electrical energy = 70 watt-hours. 

Taking the Е.Н P.-hour at 14d., this equals a cost of 14d. 
per cubic metre, a cost considerably higher than that given 
for the trials at Oharlottenburg. 

With regard to the use of Ozone for bleaching fabrics, 
there is nothing new to report. The only works known to 
be using Ozone for this purpose is in Germany, and here it 
is used in conjunction with hypochlorites, in order to obtain 
the degree of whiteness generally obtained by “ grassing." 

It is interesting to note that on May 2nd, 1899, Mr. 
Akers Douglas was ешш in Parliament проп the роз- 
sibility of using Ozonisers" for purifying the atmosp 
of the House of Commons. The cost of the necessary 
apparatus was given as the reason for the non-adoption of 

is method of killing * influenza" germs. 

In conclusion, reference may be made to & new method 
of producing Ozone, described by Moissan in a recent oontri- 
bution to the Academie dea Soiences. | 

Fluorine gas is produced by electrolysis of a fluoride, as 
previously described by this noted investigator, and is passed 
into water at 0? C. i 

A ges containing 14°89 per cent. Ozone by volume, and 
quite free from' nitrogen compounds, can be obtained, 
it is possible that this method of Ozone production may 
become of industrial importanoe. 


ZINC. 


The past year has not been signalised by the advent of 
any new prooees for the electrolytic extraction of zinc from 
its ores, but some progress has been made with the develop- 
ment of three of the existing processes. 

The Hoepfner process, which 1 upon the electrolysis 
of an aqucous solution of mixed chlorides, in a cell containing 
a diaphragm, is being кеге at Winnington, in Cheshire, 
and at Weidenaan and Homburg, in Germany. Works are 
nearly completed for operation of this process at Hruschau, 
in Austrie, and similar works аге planned for erection in 
Belgium, Italy, France, and Canada. The plant at Fuerfurtb, 
in Germany, where this was originally worked, has 
been stopped during 1899 ; but the developments which are 
occurring in connection with this process in other places 
make it evident that this stoppage is due to local, and not 
general causes. 

The success of the Hoepfner process is largely due to the 
fact that chlorine is produced as a bye-product at the anod 
and that therefore the total cost of the electrical energy an 
of the operating charges, can be divided between the 
bleaching powder, in which form this chlorine finds a ready 
sale, and the zinc. 

The Swinburne process, to which reference was made in 
the last annual report, is still undergoing experimental trials 
in London, and certain modifications in the process and cell 
have been found necessary as a result of this experimental 


* Centralblatt f. Bakt. Vol. 26, 1. 
t Comptes Rendus, May 24th, 1899. 
i Eclair. Electrique, July 29th, 1899. 
ErLEOTBICAL Күш, May 5th and June 9.h, 1899. 
| Comptes Rendus, October 16th, 1899. 
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work. The inventor is still confident that this process will 
be found to solve the problem of the profitable treatment of 
oe sulphide ores. 
ith reference to the Oowper-Ooles zinc extraction pro- 
dees, the inventor has stated in this paper that the works 
at Hayle, in Cornwall, were to be removed to near London, 
but the writer has not heard that the process is yet at work 
upon a strictly commercial basis. 
Б The trials Ais were gn by the British rii a 
roprietary Company with the process in 1898, did not yi 
the expected results, and this company has not ado the 
for treatment of its complex ores. 

The Dieffenbach process, which was worked for some years 
at Duisburg, in Germany, has ceased to be operated there 
during the past year, and Borchers has stated that the process 
has fail The works at Duisburg are reported to have been 
bought by capitalists interested in the Hoepfner process of 


zine extraction. 
The Nahnsen is still in use at Lipine, in Silesia, 
at this works, 


but it is used for refining the spelter produ 
and not as an extraction prooess. 

This review of progress in the electrolytic zinc industry 
would be incomplete without some reference to ће “ Егу” 
process, although electricity plays only a secondary part in 
the extraction of zinc from its ores by this process. Tho report 
presented to the shareholders at the first annual meeting of 
the Smelting Corporation states that one-third of the e 
works at Ellesmere Port, on the Manchester Ship Canal, 
Dow completed, and in operation. The results obtained have 
quite equalled expectations, and the extension of the plant 
to the capacity originally planned is now being rapidly 
carried out. The total outlay upon this works will amount 
to £250,000, and its full capacity will be 700 tons complex 
sulphide ores per week. For the information of those 
readers who failed to see the note upon the Fry process in 
the iseue of this paper for December 16th, 1898, it may be 
stated that the process is a metallurgical one, and oomprises 


three operations. The ore is first roasted; it is then smelted 


ina ng fnrnace, with the admixture of definite propor- 
tions of ferric oxide and sodium sulphate ; and the slag from 
the smelting operation is-then treated for recovery of the 
zinc as zinc oxide in a Siemens furnaoe. The first operation 
removes the sulphur ; the second separates the silver and lead ; 
and the third separates the zinc. It is intended that 
metallic zinc shall be ultimately obtained from the zinc oxide 
by electrolysis; but this portion of the process has not yet 
been worked upon a practical scale. 

There are thus id hci for the treatment of complex 
sulphide ores in actual operation, and two others in the ex- 
perimental stage of their development. In view of the 
repeated failures to solve the problem of the successful 
recovery of the silver, zinc, and lead from these ores, the 
progress made in recent years is eminently satisfactory. 

With regard to “el vanising,” there is little that 
is new to report. The only new electro-galvanising works 
of which the writer has any record is one in New York 
where a plant with & capacity of 2 tons zinc per day is said 


to have been erected. A similar works has been in operation 


at Pittsburg since 1898, the Duquesne process baing used at 
tbis place. | К : 
CONCLUSION. 


The industries dealt with above do not exhaust the list of 


those in which electricity is now being utilised to bring 
about separations formerly carried out entirely by chemical 
or metallurgica! methods of work. Thus the produotion of 
the metals sodium, potassium, magnesium, nickel, tin, silver, 
and gold is now wholly or partially effected by means of 
e r of their salts, either in aqueous solution or in a 
state of fusion; and phosphorus is also produced by an 
electro-metallurgical process. 

With regard to the power now being used in the 
electro-chemical and electro-metallurgical industries, Dr. 
Borchers has daring 1899 presented to the German Electro- 
Chemical Society figures which are startling in their magni- 
tude. He estimates that 418,000 н.р. (878,000 H. P. water 
and 40,000 н.р, steam) will shortly be utilised in these 
industries. A detailed table taken from Dr. Borchers’ 
paper showing how the different countries contribute to this 

* ELBOTBICaL Ravisw, July 21st, 1899. 

f The Times December 23rd, 1899. . 


ach 459 will be found in the issue of this paper for October 
20th, 1899. 

The t writer has not in his possession the necessary 
data for checking the whole of Dr. Borchers’ estimates, but 
in four of the industries dealt with in this annual review 
fairly reliable figures are available, and from these the figures 
given in the following table have been compiled :— : 


POWER AVAILABLE IN 1900 FOR THE ÁLUMIMIUM, 
CoPPER, ALKALI, BLEACH, AND CHLORATE INDUSTRIES. 


Horse-power available. 
| Product. 
Steam. Total. 
Copper vs со (2) 15.000* 
and bleach 17,000 42,600 
00е [IIl 3 300 35,400 
Tota's | 20,300 119,000 


* Caloulated from an estimated annual output of 200,000 tons refined copper. 
No 5 for the amount of power now being 


used in the calcium carbide, miscellaneous, and zino extrac- 
tion industries are to ba obtained, and the difficulty of 


forming an estimate is inoreased by the fact already noted, 
that many of the ucing companies are manufacturing 
more than one uct, and devote most of their available 
power to that which, at the moment, yields the greatest 
profit. Adding, however, 85,000 H.P. to the total given in 
the above table for tbe industries omitted from it, we obtain 
a grand aggregate of 204,000 H р. as the total power which 
is likely to be utiliced in the year 1900 in the electro-chemical 
and electro-metallurgical industries. That this total will be 
increased in the near future is, however, certain. 

The works already planned in Europe and America, of 
which some details have been already given in this review, 
will add about 50,000 H P. to the total given above, and thus 
the estimate given by Dr. Borchers may ba approached in 
the years 1908 or 1904. | 

In the year 1889, the only application of electricity in the 
chemical or metallurgical industries was in copper refining. 
At that date the ontput of potu des copper was only 
about 20,000 tons per annum, and the total power utilised 
was A лона not more than 2,000 НР. 

en one oom with this even the more moderate 
estimate of the power that will be utilised in this new branch 
of electrical science in the year 1900, one is forced to admit 
that the made during the last decade of the century 
ing, and one is tempted to prophesy ooncern- 
ing the developments that may be expected in the coming 
twentieth century. 

However, it is wiser to remember the old saw, Never 
prophesy unless A big know,” and to olose this article by 
remarking that English electrical engineering industry 
has not „as it ought to have shared, in the develop- 
ments of the past d The writer hopes that a greater 
readiness to believe in the future of these industries and to 
assist in their development may be witnessed during the next 
10 years, and that the majority of the new undertakings 
which are launched may not be left entirely to German 
initiative, or to German electrical engineering for the 
supply of the necessary plant and machinery. 


P.S.—With reference to the remarks upon the Greenwood 
electrolytic alkali process appearing in the issue of the 
ELECTRICAL Review for January 5th, the writer has been 
informed_b me i ames Missi un 91 85 ng trials of um 
prooess at Winsford were stop y himself “ owing to the 
failure of the Salt Union to complete the purchase under the 
terms of the agreement,” and that the technical adviser of 
the Salt Union strongly recommended them to secure the 


process. 


Dowsing Treatment.—There has just been opened at 
Bournemouth a Dowsing Radiant Heat and Light Institate 
1 85 treatment of persons suffering from nervous and other 
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RECENT PAPERS ON THE COMMUTATION 
OF THE DIRECT CURRENT DYNAMO. 


THORBURN Rurp.—" Sparking, its Oause and Effects”: read at the 
meeting of the American Institute of Electrical Engineers, 
Dacember 15tb, 1897. 

T. Fison nn Homen.—" Observations of Methode cf avoiding Spark- 
ing in Continuous Current Machines. — Elektrotechnische Zeit- 

Hon noris зин di Dynamos.” The E! 

USTACE OMAB.—" Sparkin os. e ectrictan, 
February 18th, 1898. à 

H. N. ALLEN.—" Bparkless Reversal in Dynamos.” Journal of the 
Institution of Electrical Engineers, April, 1888. 

W. Н. EvEBRETT and A. H. Peaxs.—‘ Experiments on Commutation 
in Dynamos and Motors." The Electrician, April 22nd, 1898. 

W. H. Evznert and A. H. Pzaxs.—" The Effect of Commutation on 
925 198 of Dynamos and Motors.” The Elcctrician, December 

th, 1 
Elektrotechnische Zeitschrift. 
Elecktrotechnis:he Zeitschrift, 1899. 


(Continued from page 45.) 


{$ 10.—Thus far we have only discussed the case when 
the conditions are those of perfect collection, and a dis- 
tribution of the magnetic field has been ascertained which 
will prevent any difference of potential arising between the 
two terminal bars of a coil when under the brush. Con- 
sider now what happens when the distribution of the field 
is not such as to secure perfect collection. 

In figs. 1 and 11, using the same symbols as before : 


2 c is the total armature current. 

в is the resistance of the coil a. 

p is the resistance of each armature connection. 

71, 7, are the resistances of the surfaces of the bars 1, 2 
in contact with the brushes, and are assumed to be 
inversely to be proportional to the areas. 

r is the total resistance of the contact surface, $.e., of 

2 КР 71 72 

ri and r, in parallel, so that 7 5 
Then R, p, r are constants while the values of 7, 7; vary 
continuously during commutation. N that at any 
instant during the commutation period the rate at which 
the flux from the fixed field through the coil A should be 
diminishing in order to produce perfect commutation is F, 
but that as a matter of fact it is diminishing at the rate F — f. 
It is proposed to ascertain the effect of this quantity /, which 
may be called the field error. It produces imperfect 
collection by producing some difference of ntial between 
the commutator bars 1 and 2, and it may be observed that 
in fig. 2 the direction of the flux F to be withdrawn from A 
during commutation is such that if / is positive, the 
potential of the bar 2 will exceed that of bar 1. Let us call 
this difference of potentiale, so that б and f have the same 
sign, and if f = 0, 6 = o. 

Next suppose that at some instant the current in the coil 
under commutation would have the value c if the collection 
were perfect, but that as a matter of fact its value із с + y, 
so that if f= o, and the collection is perfeot, у = o also. 
Moreover, у and f have the same sign. 


Calling the currents flowing into the two commutator bars, 
as before, ci and с, с, = C + + y, and с; =C —c — y. 


Where v is the potential of the body of the brush, the 
potential of bar 1 is v — c, r, and of bar 2, v — с, з. 


Then e, the excess of the potential of 2 over that of 1 is 
| 1 71 — 6а та, 
i. s., в == 0 (ri - 72) + e (ri T 7.) + у (ri + 7), 


When f = о and the commutation is perfect e = o, and we 


have c (ri — 7.) + c (ru + 72) — 0: 80 
e = y (ri + ro). 


~ Hence y the excess current in the commutated coil, caused 
by an error in the field, may be looked on as due to the 
difference of potential between the commutator bars, acting 
through the resietance of the contact surface; and con- 
tinuous observation of this potential difference during com- 
mutation would give a complete account of the character of 
the collection, 


8 11. Let m be the rate at which heat is developed at the 
contact surface. 


Then 
H = ci ri +n, 
71 Yo (ei ri е, n Y 
== (e (93 — - SS 
ite ут, ae ear oa 


2 
= 4r + , r GTA ey. 


62 
EY 2 . 
= ү (4 с“ + r, » 

This expression consists of two parts. The first part 
4 с? r is the heat produced by the passage of the total 
armature current into the commutator when evenly dis- 
tributed over the contact surface, and is the total rate at 
which heat is developed when the collection is perfect. Itis 
determined by the output of the machine and the construc- 
tion of the commutator and brushes. It cannot be redaced 
by any adjustment of the field, or of the position of the 
brushes. 

The second part is the result of imperfect commutation, 
and is essentially positive. The values of ¢ and y may be 
reduced to zero by кор arrangement of the field, near the 
commutation point and to do this is the problem of dynamo 
commutation. The importance of the term may clearly be 
reduced by increasing the values of r, and r,, i. s., of the resist- 
ance of the contact surface : but this involves а corresponding 
increase in the first term. 

$ 12.—The form of these last ex 
to the particular case when the bru 


e 


ions is not peculiar 
is of the width of one 


Fia. 9. 


frei п 


Fira. 10. 


commutator bar. Thus if in fig. 9 the brush touches я oom. 
mutator bars, suppose a, а, а, . . . . an to be the contact 
areas of the several bars, v; 0, b:. . . . tn the potential 
differences between the brush and the several bars, and g the 
conductivity of the contact surface per unit of area, Then 
the currents flowing into the several bars are 2’, а, 0, t а, 0, 
v, d Y. t'a, Q. Нез is developed at the several 
surfaces at the rates vi: a, gi, b.? a. 72. to? ag 7 oo % ан 0. 
The total armature current 2c = У оа 7. 
Heat is developed at the rate У v? a = H вау. 
The conductivity of the total contact area = Ў a у = 


1 
y 88y. 


Then since 2 * d x Za = (Bra)? + Xa, a, (n — 729 
the last expression having 4 n (n — 1) terms. 
Multiplying all terms by 7° we have 
= ТАБ 
түт, | 
This is identical in form with the last expression for H in 
§ 11,in the case when n = 2, 


H=4(Cr+rz (n 


i= ый D 
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$ 18.—The form of these expression does not show the 
effect on the value of H of changing the contact surface 
resistanoe (в g., by a change of the material of the brushes). 
An increase of the surface resistance will increase the value 
of the first term 4 c? r in the ваше proportion, and in all 
cases where the commutation is good, and the second term 
is amall, the brush surface resistance should certainly be as 
small as possible. But the effect of a change on the second 
term is not apparent, and it is desirable to ascertain whether 
an increase in the value of 7 may not in some ciroumstances 
reduce the value of this second term to an extent which 
will more than compensate for the increase in the first term. 

We may consider the distribution of the flow of current 
from the brush into the commutator as the result of super- 
posing a local current (the current that has been called y) 
circulating in the dotted oircuit of fig. 11 on the uniform 
distribution of flow which it is desired to secure, and is 
obtained in perfect commutation. The electromotive force 
acting in this circuit is due to an excess or deficiency in the 
rate at which the flax is beiog increased in the coil, and the 
resistance of this circuit consists of the sum of the resistances 
of the coil itself, of the two connections marked p, and of the 
two brash contact surfaces; and the local current may be 
reduced by increasing the resistance p of the connections. 
This increase would of course be also inserted iu the path of 
the main armature current, bat whereas the connections 
would be ia parallel in the main circuit, they would be in 
series їп the local or dotted circuit, and the resistance intro- 
duced by them might improve the collection to an extent 
which would jastify the conseqaent fall of potential in the 
main circuit. Moreover, these coanections are idle during 
all but a small part of the revolution, and may be of small 
size. 

Another mode of inserting resistance into the dotted circuit 
is to construct the brushes of lamin having appreciable 
resistance as in fiz. 10. These laminz insulated from one 
another along their length are soldered into a solid piece 
marked A into which the current is introduced. his 
arrangement inserts a resistance between a and each com- 
mutator bar inversely proportional to its contact area, and 
its action on the value of s or у is the same as if the contact 
surface resistance were increased by the same amount. It 
has, however, the considerable advantage that the extra heat 
is developed in the body of the brush instead of on the com- 
matator surface, and if the advantage of carbon over copper 
brushes lay solely in the greater resistanoe of their contact 
surfaces, it is probable that a laminated brush would be pre- 
ferred to a carbon one. 


$ 14.— To ascertain the effect of these resistances on the 
values of e and y, and the heat developed at the brush, 
consider the electromotive force acting in the dotted oircuit of 
lig. 11. The flux in the circuit in the direction of the large 
arrow, marked Ф, ig decreasing at a rate 


(e — f) +n- (++) 


Where n is the number of turns in each armature section, 
and } the indactance of each. R is the resistance of each 
tarn in the coil, p of each connection, r, r, the resistances of 
гу commutator surfaces. 0, с, у, €, Сз, have the meanings 


‘Then zb o - wit (е + y) 


n R (% % Y) T гп (л +) el + р) 
= (ri 7s) + (ri +73) + e (nuR + 2р) 
TY GR T 20 T 71 +r). 
In $ 10 it was shown that o (ri — ri) + c (ri + 0) = o, 
and when f = o, y = 0. 
Hence the last equation may be resolved into the two 


de _ 
rx = (nR + 2p)c 


nf—mi AY =(пв+?р+ т + r)y 


From this last equation the value of y,and the consequent 
sparking, may b» ascertained for any given error, /, in the 
commutation field, 

Now, ri 7, vary with the position of the commutator bars 
under the brush. Counting the times from the middle of 
the commutation period, a period we will call 2 T, the com- 


—nr-—nl 


mutation begins when ¢ = — T, when r, = r and 7; = &; 
and ends when ¢ = + T, when 7, = E, and 7, r. 
At any intermediate time T, 7, = I : r, and 7, = 
27 p: | 

T+ 


The differential equation in у now becomes 
d 4 т? 
vi^ + (nn + 2p + er) vn 


т? 
which may be written L + (a + CL у = 9, 
e v l — а? 
_ ^nR-c-?p T _ ду T Ig T 
where a n T?’ b ше кее T? g n 7 


The general solution of the last equation is 
1+ 2\0 
yel) ma + foo 0) de wher у () U) 


d 
and in the case of dynamo commutation we are considering 
y = 0 when v == — 1, so that A = 0 and the solution 


becomes 
| у= ei? fo ewan, 


It may be noted that у is independent of с. 
The expression / g ф (x) d x, is not generally integrable, 


even when g is independent of , but may be evaluated 
numerically for any particular case. 
$ 15.—To illustrate the character of the solution the 


example of § 8 ade employed, in which the following 


constants were assumed ; 

2 о, the total armature current, is 200 amperes = 20 unita, 
i.s., C = 10 units. | 

There are two convolutions to each armature section, i. s., 
п = 2. 

The resistance of each armature section is *0001 ohm, and 
of each turn, 00005; $6, В == 5.10* units. 

The commutation period is *002 second; i. e., T = 10^ 
second, 

Since two turns of a current of 10 units produce 100,000 
lines of magnetic flax. The inductance of one turn is 
5,000 ; #2, 1 = 5. 107 units. 

The brush contact area is 25 sq. cms., with a resistanoe of 
“025 ohm per sq. om. ; i. s., r = 001 ohm = 10°, 

In the present case no armature connections are used, and 
р = о. The effect of giving appreciable values to p will be 
considered presently. 

(To be continued.) 


SANDING OF TRAMWAY TRACKS. 


JUDICIAL decisions frequently inform the general public 
that behind the austere countenance of the bewigged j ойде 
there lurks an intelligence of a very ordinary type. We 
certainly cannot envy Mr. Swifte, of the Southern Police 
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Court of Dublin, in the matter of his intelligent rendering 
of a very simple clause when he inflicted a fine on the 
Dublin United Tramways Company for not sanding 
their paved track. Clause 87 of the Company’s Act, 
which he had to construe, reads as follows: — “ The 
company shall at all times maintain and keep in good 
condition and repair, and so as not to be a danger or annoy- 
ance to the ordinary traffic, the rails of the tramways and 
the sub-structure upon which the same reste, and aleo the 
paving wires, posts, tubes, and electrical apparatus of any 
description whatever." It seems to us as plain as possible 
that this clause has special reference to the maintenance of 
the rails at the level of the road surface and the main- 
tenance of tke paving free from hollows. How any intelli- 
gent man can possibly twist this clause to include sanding, 

all comprehension. We doubt if any but a 
egal mind could so twist this clause as to make it 
demand sanding. As we have before said, the paving of a 
tramway track is done for the purpose of withstanding 
the abnormal wear and tear of horse-shoes, and this 
abnormal wear was sufficiently marked and severe 
to render it necessary that even on a macadamised 
road the track of а tramway shoald be paved. 
Where the paving falls below the rail level, there is great 
danger to wheels crossing the line at a flat angle, it is 
only right that high rails should be guarded against, and it 
is againet the danger of such high rails that Clause 87 of 
the Dablin Company's Aot is levelled. We cannot see that 
the clause contains words of doubtful import, which must 
therefore be construed against the covenanting party, 
namely, the tramways company. Mr. Gordon contended, 
and very properly, that so long as: the paving 
was maintained in order structurally, there was no 
obligation to maintain its surface in a condition to 
be run upon by the public, во far as the surface was affected 
by weather. We presume that the laying down of the tram- 
way has not altered the superficial area of the street, and the 
only user of the tramway track is the public; the tramway 
itself uses only the rails, not the paved surface, and viria d 
а common sense view i8 that, as the public uses the trac 
and the company does nothing to render that track more 
uneafe to run upon than the other portions of the street surface, 
therefore the public should provide sand in cage of, say, frost or 
other interfering cause. Seeing the kind of construction put 
on simple clauses, ав witrees the present case, and the unfor- 
tunate purchase clause in the Act of 1870, it is much to be 
hoped tbat every care will be taken to have such unjust and 
unfair clavses provided against in the Bill which cannot long 
be delayed. Unless something be done to put a stop to 
the unreasonable demands of local authorities and the ridi- 
culous construction placed upon clauses of Acts by legal 
luminaries, a great check will be put upon the progress 
of industrial nudertakingr. | 


— ̃— 


| JOSEPH HENRY. 


By OUYLER REYNOLDS. 


(Concluded from page 79.) 


Monsz's telegraphic apparatus lacked the powerful magnets 
that Henry invented. It was shown in court that his inven- 
tion, embracing his system, would have failed had not 
Henry’s invention in this line helped him to surmount the 
difficulty. Morse, having worked out a practical telegraphic 
system, has been given credit in the popular mind for the 
whole, but the work accomplished by Вагу made it possible 
for Morse to render his system practicable. In spite of the 
rivalry between the two inventors, and all that was said at 
the time in disputing the claims of priority for the two by 
their supporters, Henry brightened Morse's darkest hours, 
between 1839 and 1843, by encouraging him, which goes to 
prove that Henry was satisfied with discovery, and was only 
too glad that others might benefit pecuniarily. The letter 
that Henry wrote to Morse refers to a prospective test of the 
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© Scientific American. 


latter'a invention in practice by a line of 40 miles, connect- 
ing Baltimore with Washington : 


in 
of the invention. Science is now fully ripe for this application, 
and I have not the least doubt, if means be aff of the 
perfect success of the invention. With my best wishes for your 
success, I remain with much esteem, Yours ; 
“Joseu НЕивҮ.” 


In December, 1842, the sum of $30,000 was appropriated, 
pessing the House of ре on February 231d, 
1848, and the Senate on March 8rd. The four wires were 
extended, and on May 24th, 1814, the first message was 
sent. The success led to many inventions all over the 


"TxrmwstTY" MAGNET MDH sy Hungry tw 1829 то DmawoxsrRATER 
TmrLEGRAPHIO TRANSMISSION, Раїновтон Unstvyunsity MUSEUM. 


country, and they to many lawsuits brought by and against 
Morse. These brought out the priority of claims, and 
rivalry between Morse and Henry was engendered. Henry 
was 1 O the Regents of the Smithsonian Institu- 
tion, who ified to the priority of Henry's researches 
and indorsed his claims, which were :— 


1. Previous to my investigations, the means of developing 
magnetism in soft iron were imperfectly understood, and the electro- 
magnet which then existed was inapplicable to the transmission of 
power toa distance. 2. I was the first to prove by actual experi- 
ment that in order to develop msgnetic power at a distance, a 
galvanic battery of intensity must be employed to project the current 
through the long conductor, and that а magnet surrounded by many 
turns of one long wire may be used to receive the current. 3. I was 
the first actually to magneti: a piece of iron at a distance, and to 
call attention to the fact of the applicability of my experiments to 
the telegraph. 4. I was the first to actually sound a bell at a 
distance by means of the SONO MATE 5. The principios I had 
developed were applied by Dr. Gale to render Morse's machine 
effective at a distance. The results here given were among my 
earliest experiments, in a scientific point of view considered then of 
much less importance than what I subsequently accomplished ; and 
had I not been called upon to give my testimony in regard to 
them, I would have suffered them to remain without calling public 
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muoh thought in solving the wonderful problem came from the 
former, the doctor friend never uttered any detraction from the 
fameof Henry. The participation of Ten Eyck was so promi- 
nent and is made to appear so authentic from many sources 
that the two names must continue to be interwoven in the 
telling of what was done. Dr. Ten Eyck was selected to 
take Prof. Henry’s place when he resigned in November, 
1882, to accept the Professorship of Natural Philosophy in 
the Oollege of New Jersey at Princeton. 


In 1837 Prof. Henry visited Eurove, the object of this trip, as 
stated in bis own words, being: 1. The formation of vest ao- 
quaintance with men of science, which may be the basis of fature 
correspondence on scientific subjscts. 2. The study of the modes of 
instruction in science. 3. The methods of making original ressarches 
in the different branches of science. In short, to mak: such attain- 
ments ач may be useful either in the way of my duties as an instructor 
or in referenoe to my own researches, and which cannot be obtained 
from books. i 

As I feel considerable strength on some subjects of science, I 
shall not be ashamed to show my ignorance on others by askiog 
questions even of an elementary nature. 


While in Europe he had many delightful interviews with 
Faraday, profitable and pleasurable converaations to both. 
With Wheatstone, who was then Professor of Experimental 
1 in King’s College, he talked of magnetic circuits. 
In Paris he met Gay-Lussac, Arago, Biot, Bocquerel, and 


attention to them, a part of the history of science to be judged of by 
scientific men, who are the best qualified to pronounce upon their 
merits.— Smithsonian Report for 1857. 


It was Henry who explained the difference between 
“intensity” and “quantity” to Morse, and L. D. Gale 
testified that he saw the imperfection in Morse’s work and 
advised him that— 


The sparseness of the wires in the magnet coils and the use of the 
single cup battery were to me, on the first look at the instrament, 
obvious marks of defect, and I accordingly suggested to the professor, 
without giving my reasons for so doing, a battery of many pairs 
should be substituted for that of a single pair, and that the coil on 
each arm of the magnet should be increased to many hundred turns 
each; which experiment, if I remember aright, was made on the 
name day with a battery and wire on hand, furnished, I believe, by 
myself, and it was found that while the original arrangement would 
only send the electric current through а faw fest of wire, вау, 15 to 
40, the modified arrangement would send it through as many 
hundred. 1 I gave no in modify n i to Prof. к ы 
the suggestions proposed in шо g the arrangemen Ө. 
machine, I did so afterward, and referred in my explanation to the 
paper of Prof. Henry in the 19th volume of the American Journal 

Science, page 400 and onward. . . . . At the same time I gave the 
suggestions above named, Prof. Morse was not familiar with the 
then existing state of the science of electro-magnetism. Hed he 
been so, or had he read and appreciated the paper of Henry, the 

s made by me would naturally have cocurred to his mind 
as they did to my own. . . . . Prof. Morse professed great surprise 
at the contents of the paper when J showed it to him. 
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There is no question regarding the serious handicap De la Rive, and on his travels Dr. A. Dallas Bache (died 
1867) proved а valued companion. Dr. Bache's father, 


рев on Henry's labours through lack of funds. This 
id not so much affect the needful purchases for science, Richard, was a son of the only daughter of n 
t 


which were however, а tax; but cramped the time which Franklin. At Paris Henry was unable to spea 


he could devote to research. In both ways the remedy was 
advan ly found in one who was his most intimate 
friend wr ow: time that he was working in the Alban 

Academy. is man was Dr. Philip Ten Eyck. The frien 

relieved Henry of the labour of making many of the раа 
of the now famous telegraph machine, supplying them from 
his own purse and contributing to Henry's curtailed time 
by working in the besement while Henry attended to his 
classes on the main floor above. So indefatigable was Dr. 
Ten Eyck in collaboration with Henry that it would be 
negligence whenever speaking of the work of those days and 
the invention of the telegraph to omit his name : and thongh 


language, but he met there, studying medicine in the Latin 
Quarter, Thomas Hun, M. D., of Albany (1808—Jane 8rd, 
1896), whom he knew well at the Academy, aud he acted as 
an interpreter. To this day it is quoted that Han, although 
а prominent foo was proud to style himself * Mouth- 
piece of his Majesty.” · 

Henry was ever weighing his momenta, that he might 
ield the greatest profit to science. Strangely indeed, while 
e knew he had remarkable ability, it cannot be pointed out 

that he ever so declared himself vauntingly. | 

He was obliged to earn a livelihood, and this he considered 

as a millstone. It was, during the early years of his life, 
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like во much work before play, his play being deeper work 
than ever. When new positions were offered to him, he 
did not think what advancement in fame attached to them 
or what the financial gain might be, but only how 
much time he would have for his precious researches 
after he had each day fulfilled the quota of work to 
supply the body with food. If the new position might 
lace him in ease, yet rob him of hours for scientific 
study, be could not see how he should better himself 
by accepting the offer. 

Even at so youthful an age as that of his election to fill 
the Chair of Natural Philosopby at Princeton (November, 
1832, aged 85), he was regarded as the leading man of 
science in America. Prof, Benjamin Silliman, of Yale, in 
urging his appointment, wrote: * Henry has no superior 
among the scientific men of the country ; " and Prof. James 
Renwick, of Columbia, added: Не has no equal.” It is 
needless to say his election was unanimons, and Princeton was 
the gainer. So varied was his learning that in 1888, while 
Dr. Torrey was in Earope, Prof. Henry filled his chair of 
chemistry, mineralogy and geology, and subsequently he 
lectured on astronomy and architecture. 

Here he even found time to make researches in the college 
laboratory, constructing an original form of galvanic battery, 
во arranged as to bring into action any desired number of 
elements, from a single pair to 88. | 

His studies brought about discoveries in electrical self- 
induction, combined circuits, oscillation of electrical dis- 
charge, on '*a simple method of protecting from lightning, 
buildings covered with metallic roofs,” molecular physics, 
simple forms of heliostat, phosphorogenic emanation, relative 
heat-radiating power of solar spots, phenomena of flaores- 
cence, electricity obtained from a small ball filled with water 
and heated by a lamp, new method of determining the 
velocity of proj»ctiles, sonorous flames passing into a stove 
pipe, flow of water jets under varying conditions, relative 
angle of vision formed by а moving body, organic dynamics, 
derivation of species and affiliation of specific forms, limit 
of perceptibility of a direct and reflected sound, the thermal 
telescope, electric engine, which was the forerunner of the 
great principle we now enjoy во extensively in the motors of 
various kinds | 
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ideas, that in 1847 he declined a call to the, Profes- orahip of 
Ohemistry in the Medical Department of the Univernity of 
Pennsylvania, despite the urging of bis friend Dr. Robert 
Hare, and the salary, more than double that he was receiving 
at Washington. 

He brought his scientific service to the use of the light- 
house board, geological, meteorological departments, and 
aided in establishing observatories. How he oould find the 
time, it is hard to say. 

Late in life (1875-77) as chairman of the committee of 
experiments of the United States Lighthouse Board, he con- 
ducted half a huodred experimenta, and some of the nature 
that reasonably lead one to suppose that had he continued to 
live a little longer, he, with his mind well furnished with 
electrical data, would have given us the wireless telegraph. 
Through his efforts he secured to the Government the free 
use of the Atlantio cable for transmission of important dis- 
pue regarding astronomical discoveries, and the Royal 

eographical Society passed a resolution of thanks in recog- 
nition of the good service. London also honoured him in 
ће “ аат d the city " са s der and three steamship 
com panies as e privilege of conferring free transportation. 

Joseph Henry died May 18th, 1878. Fitting memorial 
exercises were held in the hull of the House of Representa- 
tives. Vioe-president Wheeler presiding, and addresses were 
given by several prominent men. 


THE CITY LIGHTING. 


THE curves which we reproduce herewith, and refer to 
in our leading article this week, are records of the 
pressure measured at our supply terminals on the 8th, 9th, 
and llth inst. They are the outcome of several recent 
failures of our lighting, which induced us to find out 


12 midnight 8 6 a.m, .9 


— hebes 
100 i — 


 ——1— 
+ + 


— n 


- 4 — 
— — 
+— - 
© 5 
+ = » А 


p.m 9 
OBSERVATIONS мари AT No. 4, LupaaTE Нит, E. O., JamvaBy 8тн—1]тн, 1900. 


The Act of Congress, approved August 10th, 1846, estab- 
lished the Smithsonian Institution for promotion of science, 
employing the liberal beqaest of James Swithson, of London. 
Henry was made its first secretary, December 8rd, 1846, and 


12 midnight 8 


exactly what treatment we were receiving. The instrament 
used was а recording voltmeter, made by Messrs. Nalder 
Bros. & Thompeon, which was fixed in the basement, and 
connected with а fuseboard close to the meter. The curve 


— 
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for Monday, January 8th, shows a precipitous fall between 
4.15 and 4.45, attaining at its worst to about 86 volte, or 
14 per cent. below the normal. By 7 p.m. the pressure 
has recovered to its normal value, and promptly runs up 
to 5 per cent. above normal; for the rest of the night a 
very good record is shown, with practically no load on. 

he curve for January 9th, which closely resembles 
that for January 10th, does credit to the supply 
undertakers; the preesure never falls below 97 volte, 
and rarely exceeds 104 volta, On the llith, how- 
ever, the cataract is again met with; at 4.15 down 
comes the pressure, and this time the voltmeter pointer 
goes hard over. What was the lowest depth attained is, in 
this case, unknown ; but the pressure is far below normal 
for almost three hours. Since the 11th the curves have 
been similar to that of the 9th. 

We are given to understand that the difficulty of obtaining 
coal is the explanation of the curions performances here 
illustrated ; but why should this make itself felt in such an 
erratic manner ? If on Monday, why not on Tuesday? 
And how have other London companies overcome or avoided 
the difficulty ? | 


—— m 


CORRESPONDENCE. 


The Century Problem. 


It was а famous axiom of а certain well-known judge that 
а reason should never be given for a judgment. You 
bave, however, alone ventured to give reasons for January 
Ist, 1901, being tbe first day of a new century, that I feel 
sure you will be sufficiently generous to allow me to point 
out the error upon which your reasoning is based. You 
present a simple analogy to us by saying “ When does a new 
week commence? On the first day of the new week.” Now, 
as exactness of thought and word is necessary to a right 
understanding of this simple matter, it is exact to say 
rather that the first day of the new week commences at the 
first second (of which 86,400 are n to complete the 
first day), or point of time, which, when complete in 24 
hours, constitutes the day 1, or first day. The calculation, 
therefore, proceeds from the firat point or second of time, and 
not from the figure 1. Now apply this to the century 
problem in, say, two ways out of dozen or more instances. 

A pedestrian contracts to run 100 miles, when he arrives 
at the hundredth milestone he has completed 100 miles, one 
step beyond it and he is commencing the next mile; before 
AE the first milestone, however, he must run 1,760 


yards. | 
Now, those who say 1901 begins the century are those who 
begin to count from the first milestone, which is wrong. Or, 


again, here are 100 dots corresponding to years— 


e е ә ө 
e e э ө ө 0 ә ә e 

e ә 0 . e e 
e e e e 
e e. e. 

e. e. e 
e e e e 


Now, the first dot counts from the first second of the first 
day, of which 365 are needed to make the first year, and 
immediately the last dot, or „is reached is signified the 
second of time at 12 midnight, constituting the following 
first second of time beginning the 86,400 necessary to com- 
plete the first day of the New Year, or century. 

Or, in other words, before we can logically count one year, 
or speak of the first year, we must realise the first second of 
Sis HUM seconds of time, which constitute one year of 
965 

Thus all time computations of necessity, both philosophic- 
ally, mathematically, and scientifically and astronomically, 
must be preceded by a point, dot, or nought, the essence or 
material parts must precede the 1 or unit 1, and thus 
Q.E.D. as up to midnight, December 81st, 1899, we speak 


of the nineteenth century. At one second past midnight 
we record а new century (1900), the first year of which is 
complete at midnight, December 31st, 1900; then follows 
on 01, 02, &с, В 
Т. Мау. 
Tottenham, January 14th, 1900, AE 
Twentieth Century. 


Had it not been for the unfortunate fallacy that has crept 
into the text in your explanation of your admirably lucid and 
correct diagram in your issue of January 12th, I should not 
have ventured to oocupy the valuable space in your columns 
by writing this letter; but your diagram proves that the 
twentieth century has commenced, and your text asserts to 
the ci f Undoubtedly the twentieth oentury has com- 
menoed. I feel sure you desire to maintain the accuracy of 


Jour journal, and that after further consideration you will 


adopt the correct and ud logical inte tion of your 
diagram, and that yon will take the lead and correct the 
errors into which some of our other friends of the electrical 
press have fallen. 


After Lord Kelvin's opinion had appeared in print in 
agreement with Sir Courtenay Boyle's view, one hoped 
that the matter was settled. Imagine one's consternation 
when reading your explanation, to find that the nineteenth 
century was to be bleszed, or otherwise, with 101 years. The 
fact is, the whole matter turns upon the question of what 
we mean when we write down the date of the year. We 
are now using the date 1900, and by referenoe to your 
diagram we find it coincides with the end of the 1900th year, 
therefore 1,900 years are completed, or 19 centuries. 

To test the accuracy of this, we need only ref rto the first 
year on the scale of your diagram. Z:ro represents the 
т from which succeeding years are counted, and it is 
the commencement of the first century, also, of course, the 
commencement of the first year A.D. You will observe 
that you do not write down the date 1 till one year is com- 

leted—it would be inaccurate to do otherwise—therefore to 

eep in uniformity throughout this scale the date 100 cannot 
be written till 100 years are completed, $.е.‚ the end of the 
first century and the commencement of the second century ; 
‘similarly the date 1900 cannot be written till 1,900 years are 
completed, . e., the end of the nineteenth century and the 
commencement of the twentieth century. It is also obvious 
that the dates in which 00 recur represents the closing of 
one санит be the opening of the next. 

To fix this idea, le& us start from the house on a bicycle, 
вау, with an accurate cyclometer attached set to zero, then 
we shall have no correct register of 1 mile until the cyole is 
completed, $.6., on a measured course, when the No. 1 mile- 
post is reached, similarly with 100 miles and 1,900 miles. 

To return, the fact that we are now entitled to use the 
date 1900 means that we have completed 1,900 years, having 
reached, as your di shows, the end of the 1,900th 
year, while at the same time we recognise the fact that a 
new year is in progress by adding to the completed years the 
month and the day of the month. 

In taking a comprehensive view of the matter it must not 
be forgotten that the years B.C. continually decrease till the 
time passes through zero, and the years A.D. increase from 
zero. This is illustrated by an amplification of your 
admirable diagram given above. Further, this view of the 
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matter is clearly borne out by the chronological map from 
the creation which is supplied in some editions of Bagster’s 


Polyglot Bible. 
W. Howard Tasker. 
Kensington, January 16th, 1900. 


[We were grieved to receive these letters; we trust that 
they may be the last on this matter. 

n reply to Mr, May, we explained in our Note that dates 
are applied not to points but to periods, and we do not care 
abont seconds ог instanta—the first day of the week is in 
existence directly the preceding day oeases to be, and we вау, 
“Tt 18 Sunday,” or, “It 18 the first day,” whatever the hour 
of the day may happen to be; we do not say, “This WILL 
BE the first day at the stroke of midnight.” 

Our co ndent makes exactly the same mistake as 
we pointed out last week; he a the nambers to the 
partitions between spaces of time, whereas they are the names 
| of the spaces between the partitions. If he counts his 100 

ots, he will say “one, two, three . . . . one hundred," 
x if he counted 1900, he would begin the 20th hundred 
with 1901. 

In reply to Mr. Tasker, we agree that the matter turns 
upon what we mean when we write down the date of the 
year; our diagram most decidedly shows that the date 
(1900th year) holds good from the end of 1,899 years to 
the end of 1,900 years; the 1,900th year is now in progress, 
oor diagram proves that 1,900 years are not yet com- 

е А 
ý We do write the date 1 from the first instant to the last of 
the first year, because the name of that is the year one. 

Mr. Tasker, like Mr. May, again the error which 
we pointed out last week, and to which we refer above ; and 
he has totally misunderstood our diagram. 

When Mr. Tasker dates his letter January 16th, 1900, he 
really means (according to his own view) 15 days have 
elapsed since January commenced, + a fraction which he 
does not state, and the 16th day is not complete; во when we 
write 1900 (the 1900th year), in ly the same way we 
mean that 1899 years have elapsed, snd the 1900th year is 
not complete. What could possibly be more simple ?— Ens. 
Exec. Rev. ] 


An Explanation. 


Referring to the notice made in a recent issue of your 
Journal of the voluntary liquidation of Mesars. Nalder Bros. 
and Co., Limited, late of Red Lion Street, we should be glad 
if Dn en M КЫ т 
is generally known we , in 1896, g i 
plant, &., of the ammeter, voltmeter and switchboard busi- 
ness carried on by that firm, and that we are the sole makers 
o the N. C. S. measuring instruments and switches specified 
above. 

We regret to have to ask you to publish this letter, but 
we are compelled to do 80 owing to the fact that we have had 
inquiries made of us, as to whether the voluntary liquidation 
of Nalder Bros. & Oo., Limited, would affect the contracts 
which we have in hand. We may say that while our rela- 
tions with the above firm have always been of the most 
friendly character, there is absolutely no connection between 
us, and we shall be glad if you will ly publish this fact. 


Nalder Bros. & Thompson, Limited. 
E. Тномрвон, Managing Director. 
January 17th, 1900. 


The Use of Rubber Insulated Wire in Steel Condaits. 


If your correspondents had carefally read my article, the 
would have seen that the корага are not those which 
they assume. 

Mr. Frederick Yorke quotes as follows: — As long as 
wood casing only is used, we see that no inconvenience is 
i of the India-rubber," and from this 
conclusion that I advocate the use of wood 
casing, whereas the statement when read in connection with 
the context is only relative, for in the next paragraph, refer- 
шше conduit, he wil read:—“ . . . . which 
will, it is to be hoped, gradually abolish wood casing." 

Mr. Isherwood and Mr. Batt will also find nothing which 
can lead them to assume that I advocate the use of “ insu- 


lated pipe.” On the contrary, the universal use of Sim 
or 5 че tabing is taken as ir axiom, um qe 
these ta are only a “special case ordinary gas 
pipe, it follows that I have not modified my former opinions 
in the least, even on the point that gas piping i 

best wiring work only, and should never be tonc 


engineer 
nd, is more often a 
store boy, who suddenly buds into a fall-blown wire slinger 
with no other thoughts than to the wires throagh, 
long as he has strength to pull, and to wait for 12 noon on 
Saturday. I have nothing to urge against the uso of “i 
lated pipe,” except that it appears to be a direct encourage- 
ment to these gentry. Its insulating qualities, taken over a 
whole insulation, are at present an unknown quantity, 
therefore its use does not trouble the conscience. It 
also hide a multitude of sins, both of commission 
omission. It is beoause of all these things that I draw 
attention to the fact that vuloanised rubber is perishable, 
and that therefore, under the increasing conditions of 200- 
volt supply, it would be well if those now drawing up rules 
should insist on the use of high grade insulated wires only, 
the finding of a better substitute. Apologising for 


pending 
taking up ко much of your space. 
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Electric Riveters. 

Some form of electric riveter was used. by the late 
American engineer, Mr. Loweth. 

They were used for flume work, and for both riveting and 
caulking, but with what success they met I cannot say. 
I don’t think any details were ever pablished, though they 
would be interesting. 

то pim de о to n Loweth, Mr. МЕ Y aft y, 
wo ind enough to give correspondent fall parti- 
culars of the work. Will some reader please bring tbis to 
his notioe ? = 

Xe 


LEGAL. 


Mrsens. Товивв & Sons v. BRUSSMBAD. 


de on and quality, the lift to be completed Fe let, 
p tion of defendant's consulting 3 St. 
рик VANTI стае, кй ое шига 's in Д 


80 ve, and construction, as to 

as wel as А was such it could not 
be рема. Oa January 23rd, 1899, defendant gave notice 
to plaintiffs, calling them to remove the lift and fittings, but as 


u 
it was not removed the defendant had it returned and em 


prioe to be 

Mr. Bousfield, Q O., and Mr. Neill appeared for the plaintiffs, and 
Mr. Jelf, Q.O., and Mr dant. 

Mr. Bousrizrp, Q.0., in his opening statement for plaintiffs, read 
a considerable amount of correspondence which had paseed in refer- 
ence to the contract between the to the suit, and said that on 
November 15th the lift was handed over to the defendant and accepted 


by the Vestry. 
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Та response to a question by his Lordship, Mr. Jur», Q. O., said he 
fhought he could shorten the case if he were allowed to put his 
expert witnesses in the box first. His case was that the lift was 
utterly unworkable; it ed,and the arrangements were made 
in such a loose and unfioished manner that the slightest thing going 
теш pes the whole thing, and it became absolutely impossible to 

Mr. Восвугигр said he never dreamt it would be necessary to go 
through the whole list of particulars which defendant had included in 
his statement of defence. He (Oounsel) took up the broad position 
that a lift had been erected which met, from time to time, all the 
requirements of the defendant's engineers and in те. There was 
a definite test appointed for November 15th, when the whole thing 
worked perfectly satisfactorily and without the slightest hitch about 
it. No sort or kind of complaint was made, and Mr. Brinsmead took 
possession subject to certain requirements being made; but instead 
of giving plaintiffs the chance of making those re quirements, defendant 
wrcte that he had got a report, and bad determined to reject the lift. 

Mr. JaLy submitted that on the contract there was no case, but if 
it were held that there was, he contended it could only go to the 
counterclaim. The learned counsel proceeded to call 

Mr. Moraan WILLIAMS, said he had been an electrical engineer for 
16 years, aud was inspector to the Ohelsea Vestry. Oa Dec. 19, 1898, 
witness inspected and tested the plaintiffs’ litt, and he did so again on 
January 30th and February 21st, 1899. There was a motor on the 
base of the premises, and buttons and a press-board in the lift to 
work it and carry it up and down. Speaking as ап experienced 
engineer, he found tbe lift in an improper condition, and any slight 
displacement might have upset it. There had been very violent 
sparking. It was a metallic contact, and insufficient ; one ought to 
have been of carbon instead of metal, and the result was а great deal 
of sparking and fusion. He did not consider it was a workable 
machine; it was badly designed and badly made. Witness was 
proceeding to describe in detail the defects he found, when 

His LoBpsurP suggested to parties the advisability of his having 
the assis‘ance of a scientific assessor. 

Oounsel on both sides consulted with their clients, and then 

Mr. Jar» intimated that they felt it would be an enormous advan- 
tage to have the assistance of a skilled technical expert, and Prof. 
Kennedy had been agreed to by both of them. 

The further hearing was then adjourned, application to be made 
within a week for another fixture. 


TRE ANGLO-AMERICAN TELEGRAPH Company v. РотЕв & Dopp. 


Az the Oourt of Admiralty, Dublin, on 15th inst., before Mr. Justice 
Johnson, tbis case was heard. The plaintiffs are the owners of trans- 
Atlantic telegraph cables, and their shore ends land in the island of 
Valentia, оо. Kerry. The defendants, who are fish buyers and 
exporters, were the owners of & hulk used for the storage of ice 
during the season outside Oabirciveen. The plaintiffe’ case 
was that towards the end of March, 1899, the defendants, though 
frequen' ly warned that the ice hulk was insecurely moored, allowed 
to drag ber anchors, with the result that they fouled one of the 
plaintiffs’ cables, causing serious interruption to business and 
a cost of repair amounting to £100. The defendants con- 
tended that their ice bulk dragged her anchors owing to 
inevitable accident, there being a furious gale, which caused many 
wrecks at the time in Valentia Harbour, and, secondly, that the 
claimed were entirely excessive, inasmuch as the electrical 
ught from London bad not only repaired the injury caused 
to the cable by the defendants’ anchors, but many other defects, due 
to other circum+tances. It was farther argued that the ice hulk was 
not a ship within the meaning of the Merchant Shipping Acts, and 
that the Oourt of Admiralty had, therefore, no j iction in the 


matter. 
Counsel for the pleintiffe—Mr. Sergeant Dodd, Q O., the Queen's 
Advocate, and Mr. J. B. Sandford. For the defendante—Mesers. 


Е 


4 


О 


(instructed by Mr. D. M. Moriarty, Killarney). 

His Lonpenir held that the buik owned by the defendants was a 
ship, that he had, therefore, Admiralty jarisdiction, and he assessed 
damages at £83. | | 


t 
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THE METROPOLITAN ELECTRIC SUPPLY 
COMPANY'S SUPPLY. 


Ox Wednesday afternoon a deputation of the residents of Marylebone, 
who have suffered from the failures of the Metropolitan Electric 
Bapply Company to supply them with current, waited on the 
President of the Board of Trade, at the Board of Trade offices, 
Whitehall Gardens, in reference to the matter. Sir Courtenay Boyle 

was present with Mr. Ritobie. | | 
Dr. Етлтонив Їлттїлї, in introducing the deputation, said it con- 
sisted of customers and users of electricity supplied by the Metro- 
politau Electric Supply Company, who had suffered, and were 
suffering from the failure of the company to supply them continuously. 
For several years past the current Һай been unequal, and occasionally 
it had failed altogether. During the past two or three months the 
failures had been almost daily, and sometimes twice a day. The 
duration of the failure had frequently extended over several hours. 
the company had given them notice of its intention not 


. B. Sallivan, Q.O, Ignatius O'Brien, Q O., and A. M. Sullivan 


to supply during several hours in the afternoon, but in the 
majority of cases the failure bas taken place absolutely 
without notice. When the failures occurred, other lights 
had to be hastily obtained, and this was a serions matter, 
3 in business establishments. In some establishments 
f was a matter of considerable danger because improvised lights 
had to be used in rooms stocked with inflammable material. The 
light had been turned off during important surgical operations at 
Middlesex Hospital, and private surgeons and dentiste and been 
very greatly inconvenienced. Another complaint was the attempt to 
impose higher voltage on theconsumer. But while the company was 
neglecting to supply its customers in Marylebone, at the same time 
it was asking the Vestry to allow it to take up the streets 
and lay down mains to carry current through the parish to supply 
another parish. They had not come before the Board of Trade 
before they had tried to help themeelves, but their complaints had 
been unavailing. They felt this the more because they had to pay 
so much for their electricity. At Shoreditch only helf the price was 
charged as in Marylebone, while in other districts cf London 
large rebates were allowed to small consumers. The Vestry bad 
taken а summcns out for default, but the magistrate adjourned the 
sammons for three monthe, and under the circumstances they were 
advised that it was no good for them to take out a summons. There 
was no provision giving the company's consumers апу compensation 
for breach of contract to supply electricity. 'T'he company, in that 
respect, appeared not to have the liability of the ordinary trader. 
They therefore prayed the President of the Board of Trade to intro- 
duce, either in a provisional order or Bill, a clause placing the 
company in the same position as other trading companies, and giving 
consumers the right to compensation fer апу breach of contract. If 
that were done, the consumers would be able to prote o“ themselves. 

Dr. Fanpon said that the Middlesex Hospital authorities some 
es ago spent a large sum of money in electrically equipping the 

ospital, and for some years the supply was satisfactory; but notably 
= hd past 12 months they had been put to very serious inconvenience 

Mr. Rrrogm: Has there been any amelioration of the situation 
since December 15th. 

Dr. FARDoN raid that on December 20th and 23rd, and on January 
4th they bad absolute failures—on one occasion for 45 minutes. 

Mr. T. W. Вакив, consulting electrical engineer, gave evidence of 
several e of supply, one of which occurred as late as the 
previous day. 

Mr. Pa xron, of Great Portland Street, and Mr. Јони Ілу, also 
gave instances of the failere of the company's supply. 

The Right Hon. О. T. Бттонів, in reply, said he thought the com- 
plaints had been nniversally acknowledged, and the names of those 
who had signed the memorial made 16 quite apparent that it was a 
mattor of very great importance, and one for which, if it were pos- 
sible, a remedy should be found. That the complaints bad been 
fully justified there could be no question. The Board of Trade had 
communicated with the company more than once, and a letter had 
been received from the company that morning in which tbey stated 
that their works had been completed since December 15th, and that 
there was no reason to apprehend any farther fallures. From the 
statements of Dr. Fardon and Mr. Baker, it would appear 
that that statement was not correct. Acoording to the 
admission of the company itself, it was greatly lackiog 
in foresight and greatly to blame for not baving seen what the 
development of its supply would be, and for not having provided in 
proper time for the demand which would be made upon it. The 
company bad undoubtedly incurred very great expense in the erection 
of their Willesden works, and it said that there would be no further 
grounds of complaint. It would be bis duty to communicate with 
the company and tell it of the watements that bad been made that 
day. But there had really been no suggestions made as to what the 
Board of Trade should do, because the company was just as liable to 
be proceeded against for breach of contract as any other trading com- 
pany. With regard to the complaints they had made, he was afraid 
that practically the Board of Trade had no power. The company was 
liable to penalties for not maintaining а constant supply, and it was 
open to an aggrieved person to take action. Action, indeed, had been 
taken, and the sammonses would come up again at the Marylebone 
Police Oourt, and although, perhaps, it might be very little satis- 
faction to those who had suffered, should the company be penalieed, 
still it would have the effect of making the company perform its 
duty. The only real remedy for defaults of that kind was competi- 
tion, and it was perfectly clear from the Act of Parliament that 
competition in electric lighting was intended, and competition 
had been allowed to a yery great extent. The Maryleb ne Vestry 
avplied for a provisional order, aad it passed a second reading in the 
Honse of Commons, but for reasons which be could not deal with 
the Committee would not confirm the order. At the present time 
another company was applying for a competing order within the 
parish, but the Vestry was opposing the application on the ground of 
the great interference to the streets which would be involved. 
Having regard to the complaints which had been made, it was rather 
formidable for the Vestry to object. Still they woald have to-con- 
sider the objection of the Vestry to the application and deal with it 
ia the way they would consider best for the public interest. With 
regard to that deputation, he trasted that it would have the effect of 
causing the company to mend ite ways. 

Dr. PFLETOHEB LrrTLB said it was the idea «f the Vestry to buy 
out the existing company, and therefore they did not want another 


. company in the parish. There was no Bill before Parliament that 
. year, because the Vestry was an expiring body. 


Mr. CHICK said what the Vestry really wanted was power to com- 
pete with the company. 
Mr. Rrronrs: There are two parties then. I will leave you to 
fight it out. 
F 
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ON THE PROTECTION OF ELECTRIO POWER 
TRANSMISSIONS FROM LIGHTNING.* 


Bv J. T. MORBIS. 


(Continued from page 73.) 

6. Arc extinguished by repulsion by electro-magnet. 

In 1885 Prof. Elihu Thomson devised а type of lightning arrester, 
which has been extensively used and with marked success, especially 
for continuous current circaits. 

It is known as the magnetic blow-out arrester. Its action 
on the principle that a movable conductor either in the form of a 
wire or а heated gas carrying а current tends to move across the 

d 


lines of force in а magnetic Я 
Fig. 16 із taken from а photograph of а pair of these Thomson- 
Houston arresters ошм fn series for use in constant current aro- 


lighting systems of more than 75 lamps. 
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Fra. 15.—Тяаомвзон-Ноовтон Мланвто Brow OUT ARRBSTERR 
Constant CunBENT Cracurrs). 


Between the poles of the electro-magnets, which are always in 
eironit, &re fized two curved metallic horns; the shortest air gap is 
at ths bottom cf tte horns, and is ina strong magnetic field. One 
horn is connected to the line, the other to the earth, or, as in the case 
of another arrester, placed in series with the first. If a lightning 
diechargé causes an arc to start across the small air gap, tke aro is 
forced vpwards ia virtue of the mutual action between the current 
ard the maznetic field to a position where it is too long to be main- 


Atrestera such as these are probably more used for protecting отет» 
head series aro circuits than any other type. 

For пзе оп constant potential circuits up to 300 volts the form 
shown in fig. 17 is employed, the principal difference being that the 
eleotro-magnet is only excited at the moment an aro starts across the 
horns, the coils of the magnet being connected in series with 
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Fia. 17.—Tnoxson- Houston Maaxmrio BLow.OvuT ARRESTER 
(Constant Роткиттлг, Ormourts.) 


the spark gap; these coils are shunted by a short spark gap. 
Hence the path of the discharge is across the main spark Te 
between the poles of the magnet, then over the short air gap, and so 
to earth; w the line current following crosses the main air 
gap, bat being far less sudden it passes round the coils of the 
electro-magnet and then to earth, thereby producing the magnetic 
field which blows out the arc. The connections of this arrester are 
shown in fig. 18 for a two-wire overhead circuit. In some forms 


* Paper read at a studente’ meeting of the Institution of Civil 
Hngineers, February, 1898. Awarded a Miller“ prise. 


for direct current circuits of higher voltage a non-inductive resistance 
of iron strips is combined in the arrester and connected between it 
as to limit the short-circuiting current. 
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ЖЛЕ GE i ,, th e 
R, R, Reactanoe ooils. 
Fig. 18.—Оонивсттонв ғов Мланетіс Brow- Our Аввевтиз. 
For alternating current circuits the electro-magnets are modified: 
no iron core being used. Two flat coils (sese figs. 19 and 20) are 


placed one on each side of a set of spark gape. In the particalar 
example shown there are three gaps connected in series, and the ares 


Fra 19.— ALTERNATE CoaRENT Мланкто BLow-OuT ARR втв. 
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Fig. 20.— Vrgw with Omm Ооп, REMOYEXD. 


between the flat magnetising coils 


are driven up the narrow 
are shown in fig. 21. Those alternate 


until they break. Oonneo 


CCC 
Fig. 21.—CommBEOCTIONS FOR ALTSRNATS CURRENT BLow-OoT 
ER. 


current srresters are made for circuits of from 1,000 to over 3,000 
volte, and are being used with success in America.* 


* These arresters have been entirely superseded by the Short 
Gap" type above described. January, 1900. 
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7. Arc extinguished by use of non-arcing metals. 

Wurts’ Non-Arcing Metal Lightning Arrester.—The discovery of the 
non-arcing property of certain metals and alloys ie due to Mr. 
Alexander J. Wurts, of the Westinghouse Electric Company, who 
early in 1892, after much research, designed and bronght into a prac- 
ti or fle — ооа араа оса arrester, 

, Wu s contributed very largely, indeed, to our knowled 
a subject of the protection of electric power circuits tom 
ghtning. ` 
A few facts relating to this non-arcing property of cartain m 
will here be of interest. “ы е 

If three solid cylinders of copper, an inch in diameter, are fixed 
with their axes parallel to each other, side by side, so that the two air 
gaps measure about u inch, as shown in fig. 22, and a very small piece 
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1,000-rorrT SHORT 
CIRCUIT MAIN- 
TAINED BETWEEN 
Copper ELREc- 
TRODES  (ARCING 
METAL) WITH Two 
35;IXCH AIR-GAPS, 
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INTERRUPTION OF 
1,000-voLt SHORT 
CIRCUIT BETWEEN 
Link AND GROUND 
TERMINALS. ON 
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NON-ARCING 
METAL LIGHTNING 
ARRESTER #-INCH 
AIB-GAPS, 
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1,000-voLr SHORT 
CIRCUIT MAIN- 
TAINED BETWEEN 
NON -aRCING 
MITAIL. ЕТЕС- 
. TRODES WITH Two 
A-INCH. AIB-GAPS, 


of tinfoil is placed so to bridge each air gap; then, on applying an 
alternating иеше of 1,000 volts to the outer} pair of cylinders by 
means of a switch, an arc is immediately started, and it will be 
gor тан ad of usi hich is an arcing metal, 
ut now, if instead of using copper, which is an m А 
non-arcing metal, such as sinc, were used in the above experiment, 
then, on closing the switch, the short circuit thus established will be 
almost instantaneously interrupted (fig. 23); indeed, so rapid is its 
action, that a 20-ampere fuse connected in circuit will not be melted. 

This non-arcing property is conflued to a few metals and alloys 
containing these metals. The most common are zinc and antimony. 
With these metals, when an alternate current arc is started across a 
short air gap, about u inch, the arc is immediately broken. 

It is a remarkable fact that, with long air gaps, they seem to lose 
completely their non-arcing p . Anexample of this isshown 
in fig. 24, which practically only differs from the previous, in which 
the arc was immediately extinguished, in the fact that the air gaps 
are sch inch instead of zu inch, showing clearly that with long air 
Bape an arc of considerable magnitude is easily maintained. 

Another point of interest is, that every one of these non-arci 
metals fails to interrupt the circuit when a continuous current is п 
instead of an alternating; though, with 500 volts direct current, the 
thort-circuiting ares are much smaller and quieter with non-arciog 

than with arcing metals. 
: (To be continued.) 


REVIEW. 


The Manufacture of Carbons for Electric Lighting and 
Other dal ah By Francis JEBL London: the 
Electrician Printing and Publishing Company. 

In the preface of this book the author brings forward 
several propositions : that for years little has been published 
concerning the manufacture of carbons; that this is due in 
great measure to the attitude of secrecy assumed by manu- 
facturers; that any secret there may bə lies in the fact that 
carbons to be good must be well-baked, and, therefore, need 
а special form of furnace for their production; finally, that 
there is no reason why the manufacture of high-grade 
carbons should not be undertaken in every civilised country. 
The body of the book goes far to establish all these pro- 
positions, | 

In the сазе of а work of this kind gen of & highly 
special form of industry 16 is useful to make the review 
descriptive as well as critical. We shall, therefore, adopt 
the author's division of subjecte, and treat of them in turn, 
though not necessarily in the order adopted by him. After 
а brief description of the chief properties of carbon there is 
an historical chapter. Carré seems to have been the first, 
in 1877, to describe a method of manufacturing carbons 
similar to that now in use. He made a paste of 15 parta of 
powdered coke, 5 of lampblack, and 7-8 of sugar syrup, and 
squeezed this by hydraulic pressure through a drawplate во 
as to yield highly-compressed rods which were baked in 
retorts at a high temperature. A good account is given of 
Pritchard’s experimental work in 1890, which is chiefly 
interesting because of his use of graphite as a raw material ; 
graphite is but little used now in spite of its possessing cer- 
tain obvious advantages, 

The materials used for the best-grade carbons are 80 per 
cent. of lampblack and 20 per cent. of tar; for second and 
third-rate mixtures a portion of the lampblack is replaced by 
gas retort carbon or petroleum coke. A “common American 


mixture, also for battery plates and electrodes, consists of 


80 cent. of gas retort carbon and 20 per cent. of tar. 
Oarbon brushes have a similar composition, but contain 10— 
15 per cent. of plumbago replacing the coke. The fact that 
lampblack is the chief constituent of high-grade carbons 
warrants the description of methods of producing that 
material, for it is greatly to the interest of the manufacturer 
of carbous to make lampblack himself rather than to buy it 
at a price which has to cover another manufacturer's profit, 
and perhaps a heavy charge for carriage. Lampblack is 
made by allowing any carbonaceous material which is capable 
of burning with a smoky flame to burn under such conditions 
that it produces a maximum quantity of soot. Sach 
carbonaceous materials are, in general, fatty or resinous 


substances or hydrocarbon oils, and the various devices for 


burning them are alike in these essentials, viz., that the 
flame should be kept going vigorously enough to consume 
or break up all the fuel applied toit, and not merely to distil 
away unchanged any considerable part of the fuel, as it 
would tend to do if the fuel were too lavishly supplied ; 
also that the air supply should be sufficient to maintain 
combustion, but not to complete it. Under these conditions 
oxidation is selective ; of the hydrogen and carbon сон 
the fuel, the hydrogen suffers oxidation more readily an 

completely than does the carbon. With a limited 
supply of oxygen, some carbon, associated, it may be, with 
a little hydrogen, passes off as soot, The condensation of 
this soot is effected in long flues and chambers sometimes 
supplemented by louvres, and cloth or wire screens. The 
process, even in its most modern form, is somewhat primitive 
and very wasteful, the yield of lampblack being at most 
20—25 per cent. of the weight of fuel consumed. This is 
not of great moment, for the maker who prepares lampblack 
for use as a relatively costly pigment, but is important for 
the maker of carbons, who needs the lampblack simply as a 
form of carbon free from ash. It may reasonably be asked 
whether it is not possible to prepare lampblack, perhaps of 
coarse grain, and therefore not fit for use as a pigment, but 
free from ash and from volatile impurities, in some more 
economioal way, во as either to use cheaper raw materials, or 


to obtain a larger yield. Such an improvement is evidently 
more likely to be effected by a carbon maker having his own 


lampblack works, than by the maker of lampblack for all 
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purposes, who is often a manufacturer of printing ink and 
pigments, and regards the carbon-maker's needs as a 
secondary matter. Well-made lampblack should be nearly 
free from oily matter, but if faulty in this respect can be 
improved by calcining in closed vessels. 

That p of the book dealing with the preparation of 
lampblack is clear and good. A curious error on p. 191 
reverses the specific gravities of water and tar by making 
“the water settle at the bottom; this does not seem to be 
a slip, because a precisely similar statement occurs on p. 87. 
It is trae that tar and water are separable by subsidence, but 
the tar it is that eubsides. The remaining raw materials 
may be dismissed in a few words. Retort ooke should be 
bard and lustrous, and should contain as little ash as possible, 
Petroleum coke is never free from volatile matter, and must 
be calcined before use. The tar, as we have said above, should 
be freed from water. It will be seen that all these raw materials 
have been chosen because, baving regard to their price, they 
are the best forms of carbon. containing but little hydrogen 
and nearly free from asb, which are commercially available. 
It is true that tar consists of hydrogenated bodies, but even 
in them the percentage of bydrogen is small. All things 
considered, tar is as good and cheap a binding material as 
can be obtained, and bas displaced the sugary concoctions of 
earlier days. 

The manufacture of carbons from these materials is a 
very simple matter. In all cases the solids are intimately 
mixed with the binding agent, so as to form a mass which 
ія plastic at high pressure. This mass is rqueezed through a 
die to form rods, and the rods are heated to so high a tem- 
perature out of contact with air that the binding material is 
carbonired and its volatile producta are driven off, leaving a 
coherent stick of nearly pure carbon. In the case of high- 
grade carbons no grinding process previous to mixing is 
necessary. The lampblack is already fine enough, and can 
be at once mixed with one-fourth its weight of tar in an 
ordinary kneading machine. The mixture may be heated to 
decrease the viscosity of the tarand thus make the mass more 

laetic and kneadable. It ia uenal to consolidate the mass 

urther by pounding in a sort of stamp-mill and then preesing 
by hydraulic pressure into cylindrical cakes suitable for the 
final moulding into rods by means of a second bydraulio 
press. When inferior grades of carbons are made from retort 
carbon or рош coke, this material must be ground to 
a fine powder before it can be mixed with tar and moulded. 
The grinding machinery may consist of stamps followed by 
edge-runners, and does not differ materially from that used in 
other industries. It must be remembered, however, that 
grinding hard carbons between steel surfaces abrades so much 
metal that the ground material is sensibly contaminated. 
This is an additional reason for the inferiority of carbons 
made from retort carbon and petroleam coke instead of lamp- 
black. Cored carbons are made by squirting the plastic 
mixture through a die having a needle fixed in its centre so 
that the carbon rod has a small central hole throughont its 
length, and filling this with lampblack or ground carbon 
(from broken rode) made into а plastic mass with water- 
glass. This waterglass must be silicate of potash, not silicate of 
soda, because the latter gives an objectionable yellow colour o 
the arc. It is by no means clear why a silicate which leaves 
a considerable amount of ash should be preferred as an 
agglutinant, but such is the practice. 

When all these operations have been duly performed, the 

uality of the carbons is still doubtful. As the author says 
the key to making good carbons lies in the furnace. Formerly 
carbons were baked in any kind of discontinuous furnace 
which would bring them to a high temperature. Nowadays, 
a properly arranged carbon factory has a good Н; ffmann 
furnace, such as is used for burning bricks, ttery, and 
cement, which is continuous and regenerative, The carbons 
are filled into fireclay boxes ог retorta, and packed into 
chambers where they are heated by producer gas. The waste 

roducta go to warm the carbons in the next chamber to that 
in which the temperature is at its highest, and air to feed 
this latter is drawn in through chambers containing carbons 
that have been already heated and are still very hot. There 
is no difficulty in attaining a temperature of 1,400—1,500° O., 
and from the nature of the case the slow heating of the raw 
carbon is assared. 
subject in a thorough manner. We do not know that it was 


necessary for him to describe the ordinary gas producer, but 


The author deals with this part of bis 


he does, and that clearly enough. It is in his description of 
the reactions in a producer that he goes astray from insufficient 
knowledge of chemistry. The furnace itself, in its different 
forme, is well and clearly described, and the needs of small 
makers, such as those who manufacture their own electrodes for 
electro-chemical works, are not forgotten. That carbons 
must be gradually heated and ultimately baked, and at the 
highest attainable temperature, is the short and cogent 
sermon which the author has to preach. Sorting and pack- 
ing are minor matters adequately spoken of. The use of 
Seger’s oones for estimating furnace temperatures, and the 
с of analysis of furnace gases are subjeots briefly 

ealt with; they are not out of place. There is a chapter 
of estimates of cost of plant and working, which may be 


. useful to the intending manufacturer, who, on the figures 


given, may expect fat profits. 

These are the chief contents of the book. It remains to 
criticise the work as a whole, Those who look for graces of 
style will be disappointed. The book is written in bald, 
clamsy language, ungrammatical and colloquial in places, 
and giving evidence of its extra-Britannio origin. But for 
all this, it is plain, straightforward and practical. Its author 
writes as one having authority. and not as the scribes. Не 
has clearly grasped the fundamental principles of carbon 
manufacture, and he spares no pains or iteration to make his 
reader aleo understand them. Of course there are lacune 
here and there. For instance, one would like to have a com- 
parstive table of the chemical composition and physical 
properties of typical carbons, good, bad, and indifferent; 
also some indication of the reason of the inferiority of 
carbons made from retort carbon to those made from lamp- 
black—whether it is due to coarseness of grain, of 
ash, or some different cause. Further, a special section on 
electrodes would be welcome. 

The use of carbon rods for arc lighting is no doubt enor- 
mous, but already there is a large demard for electrodes in 
electrico furnaces and in electrolytic processes. At present 
these products seem to be the Cinderellas of the trade; they 
have least carbon and most ash. They are usually made 
from the cheapest class of mixture, and are generally inferior 
to that original and homely material retort carbon, as has 
been shown by experiments made by Messra. Stanger and 
Blount, and cited by the author. There is certainly no 
reason why this inferiority should continue, and it will be 
to the advantage of the carbon maker if he studies the 
needs of those new industries which are arising and require 
wares similar to, but not identical with, those needed for 
lighting. We invite the author's attention to this subject 
in bis second edition. These, however, are small defects, 
and in no way deter us from commending the book as a use- 
ful monograph on a subject hitherto surrounded with much 
unnecessary mystery. 


hae 


BUSINESS NOTICES, &о. 


Electrical Wares Exported. 
Win anpma Jan. 177TH, 1869 Wexx NDG Jan. 16TH, 1900. 


Adelaide .. Value £44 | Alexandria .. Value 4147 
Amsterdam $i vs T 80 Amsterdam ee ee 55 
Barcelona .. oe T T 83 Auckland.. А us T 
Bombay e. ... .. 510 | Barcelona .. .. 10 
Boulogne .. .. .. oe 176 | Bombay .. aà . «oe M 
Bremen ne oe T ae 50 Buenos Ayres “> 
Brisbane 15 | Calcutta .. .. 8,028 
Calcutta .. 68 - Teleg. m'f'tures . 156 
Cape Town.. ee oe ee 563 Cape wn .. . eo ee 778 
Christiania... — ..  ..  « 860 | Christchurch M. us 45 
Colombo .. 27 Christiania. Teleg. wire 117 
Copenhagen e. 17] Colombo 528 
Delagoa Bay e „ 98 | Copenhagen 105 
Durban...  ..  ..' ee €69 | East London 64 
East London ee e. 887 | Flushing 18 
Gibraltar. T oe ae 23 Gothenburg . 61 
Hamburg 110 | Hong Kong.. 81 
Helsingfors. Teleg. wires 857 Melbourne 202 
IOS „ 12 " Teleg. wire .. 306 
Malta.. Vs vs - xx 40 Montreal .. si T 88 
Rangoon  .. <a ot 8 31 Napier - ge 
Rio de Janeiro  .. 80 | Ostend ema 2e 38 
Santander .. 95 Ze .. 11 Port Elizabeth .. МА , 89 
Singapore 907 Bt. John's (N. F.) E. detonators.. 25 
St. Petersburg. Teleg. mat. .. 1,443 
Shanghai idi 26 .. 680 
Bingapore .. 80 
Stockholm .. 83 
Sydney 2 5 127 
Yokohama .. 269 
Total £5,098 Total £8,788 


Foreign Goods Transhipped. 
l Brisbane, Teleg. mat. ., Value £96 


RT m e o TS a ҸҸ 
ENT Е EET п E = "INE А D ТОИ" 2 n m 2 PON wA Ae AA ow Е 


Vol 46. No. 1,156, Janvany 19, 1900.] 


THE ELECTRICAL REVIEW. 97 


Annual Dinner.— The employés of Messra. Roeling 
and Appleby, of Bradford, held their eighth annual dinner at the 
"County Restaurant, on Friday the 12th inst, when about 150 sat 
down. After dinner, Mr. Appleby presided at the concert, at which 
an amount was collected for the Mayor’s fund in aid of the reserviste’ 
wives and families. 


Auction Sale.—In our sale advertisements this week 
eur are given of an auction sale to be conducted by Messrs, 

ood & Newland, of the plant, machinery, stock, &c., of Mesarr. 
Heatb, Saoxell & Oo., Ltd. (in liquidation), Apollo Iron Worke, 
Birmingham, on February 7th. 


Bankruptcy Proceedings.— At Newcastle last week, 
William Dalz:ll, electrical engineer, Newcastle, came up for first 
examination. He stated in answer to Mr. J. d. Gibson, official 
receiver, that he started business in Jane, 1897, with £850 capital, 
which came to him from his father's estate. He began with small 
jobs at the outset, and his first contract of any size was lighting a 


church at Heaton, £60. Since then his chief contracts had been with 


Mr. J. Graham for electrical installations at the Turk’s Head Hotel, 
Newcastle, and the Tynemouth Aquarium; and an installation at 
Middlesbrough. The amount cf the Jatter waa £1,150, bat it cost 
him £1,300. The work he put into the Tark’s Head was of the value 


of £500, and had he been paid the full amount he would have made 


about £100 profit. Asa matter of fact he received only about £100 for 
the work He had done £1,450 worth cf work for a Mr. Graham, had 
lighted the Turk's Head and the Aquarium, and bad received only 
£325 That was rather cheap. The net effect of his dealings with 
Mr. Graham had been to convert him from а capitalist to the 


` moderate extent of £850 (exclusive of the sum of £200 which he 


borrowed) into а bapkrupt with £300 to £400 of liabilities, Не had 
no means or he would have taken action against Mr. Graham.—The 
examination was adjourned till January 25th. 

A receiving order was made cn D.c mber 29th against W. Dalzall 
(W. Dalz 11 & Oo), electrical engineer, Newcastle-on- 

Notice is given in the London Gazette of & first and final dividend 
of 2s. 6d. in the case of О. Н. Kuching, plumber and electrical 
engineer of Kingston-apon Hull, payable at the ‹ ffioes of W. В. 
Locking and Scott, Bowlalley Lane, Hull. 


Liquidations, Dissolutions, &c.—Notice of intended 
dividend in re Lendon Provincial Electrical Company, Limited, of 
110, Oannon Street, E.O., appears in the London Gazette. The 


liquidator, Н de V. Brougham, 33, Carey Street, W. O., will receive 


proofs until January 22nd. 
The New Nlectricity Supply Syndicate, Limited, is winding up 
voluntarily. Mr. F. King, 39, Victoria Street, S. W., being liqaidstor. 
Оа Wednesday Mr. Justice Wright, sitting in the Ohancery Divi- 
sion, made an order for the voluntary winding up of the Phston 
i Company to be continued under the supervision of the 


Books Received.—A travers i'Electrici/é, par Georges 
Dary, 440 pp., fally illustrated. Librairie Nony et Cie., Boulevard 
Bt. Germain, 63, Paris. 10 francs. 

"Bigoalling through Space without Wires,” by O. J. Lodge. 
indes; The Electrician Printing and Pablishing Company, Limited. 

n 

" Iadicator Diagrams," by W. W. F. Pallen. Manchester: The 
Bcientific Pablishing Company. 6s. net. 


Catalogues, Calendars, &c.— From the Eastern and 
Extension Telegraph Oompanies we have received a very 
serviceable pocket memoranda book in which information is given of 
the rates per word from the United Kingdom to any part of the 
companies! system. Tables are included showing the difference of 
telegraphic time between Greenwich meantime and а number of 
places abroad. A useful map folding into a small compass shows the 
various cables owned by this and other companies. 

From the British Thomson-Houston Company there has come to 
hand an illustrated pamphlet, No. 49, relating to transformers. 

From Messrs. Simon, Berry & Oo., manufacturing electrical 
engineers, we have received a pictorial wall calendar. Oa the 
various sheets are interesting photos of the North Btaffordehire, York 
and Ainsty, Potterton Hall, Albrighton, and Wheatlands hounds, 

Messrs. Hunt & Mitton, of Birmingham, send us their small sight- 
feed syphon list, in which риев are found of their centrifugal 
automatio crank pin oiler, and various other patterns of oil syphons, 
Which are illustrated. 

From Messrs. Mather & Platt’s London offica, 14, Victoria Street, 
8. W., we have received leaflets relating to their enclosed motors, of 
Which details and prices are given in tabulated form. 

Circular No. 1.010 of the British Westinghouse Company's series, 
deals with their “ self-oooling transformers." Illustrations, «füciency 
Curves, and so on, are given therein. 


Charge of Stealing Electricity.—The charge of frau- 
dently abetracting electricity by, it was said, diverting the current 
under circumstances which have baen already noted in the ELuc- 
aT Review, preferred against Alfred John Harrison by the 
Vestry cf Hammersmith, ended last week at the London Oounty 
TA by the grand jury returning, after careful consideration, 


County of Durham Electric Supply Scheme.— The 
Bill which has been deposited for next session to incorporate the 
County of Durham Electric Power Bupply Company, proposes to 
empower that company to supply “electrical energy in bulk within 

the districts of the Poor Law Unions of Gateshead, South-Bhields, 

-le-Street, Sunderland, Houghton-le-Spring, Darham, Easing- 
ton and Hartlepool" The с proposed to ba raised by the 
Company is £270,000, divided into 27,000 shares of £10 each, and 


with the right to borrow on mortgage of their underteking such sums 


as they think fit, not exceeding in the whole £90,000. The fi-st 
directors of the company will be Mr. Emile G«rcke, Me. William 
Leonard Madgen, Mr. John Smith Raworth, Mr. Ebert Percy Sellon 
“aad one other person to bs nominated by them.” For the purposes 
of this company it is proposed to erect two genorating stations, one 
at Gateshead on the southern ba: К of the River Tyne, the other at 
Harraton, on land lying between the North B.ddick Colliery and the 
River Wear. The Bill empowers the company to enter into any 
sgreements with any lighting authority or other body "entitled to 
demand a supply of electrical energy” for the supply of “energy ia 
bulk at such price and on such terms and conditions as may be agreed.” 


Electrical Engineers and the War.—A timely offer has 
been made by Messrs Julius Sax & Co, Limited, to the Imperial 
Yeomanry Hospital Corps, and has been accepted. As at present 
arranged, it is expected that the Hospital Camp will consist of from 
50 to 60 tente, each containing 10 beds, all to be intercommunicating 
with bells and indicators in a mess tent. Messrs. Вах have 
agreed to реш, to the Hospital Corps a complete outfit of pushes, 
bells and indicators for each tent. For the purpose of portability, 
they are making а special indicator on an extended backboard, 
carrying dry cells in a separate water-tight compartment. Tus 
indicators consist of the firm's registered electrical үзеш 
movements, and will have an enamelled zinc as weil as a glass front, 
which latter is made to slide in from one side, so as to ensure easy 
replacement in case of b*«akaga. Iastead of the usual brass termi- 
nals, the cónnections will be brought to the top of the board into 
two pin wall plugs. A water-tight bell will be placed ia the top 
centre of the board. The whole of the woodwork will be of waxed 
teak, and will be made as near water-tight as possible. Тав con- 
nections between the mess tent and tue beds will be water-tight twin 
fiexible cord, all connected ready for use with cocus pear pushes at 
one end, and two-pin pluge at the other end for insertion into the 
wall plags on the indicator board. Spare parts are being sent for 
replacement in case of emergency. At the request of the Committee, 
Messrs. Bax are allowing one of their electricians to volunteer to go 
out with the Yeomanry Corps to superintend the fixing, &o , of the 
bell system. He will be paid by the Government while out there, 
and his place will Ъз kept open for him. 

The £ssex Herald says that on Friday night the Ohelmsford Elec- 
trical Eogineers established asuccesafal communication by searcalight 
between the old A:c Works in Moulsham Street and Mr. Jacksun's 
enginerring works on the Baddow Road, a distance of about one mile. 
О 1 Saturday the apparatus at Mr. Jackson's was moved by traction 
engine to the top of Danbury Hill, and as soon as darkness came on 
а detachment under Lieut. Pott had a capital beam working the 
Morse code in the dircction of the old Arc Wo:ks—a distance of over 
five miles. At the works at Ohelmsford the operations were under 
the cnarge of Sergt. Eatwinle. Tae bright moon was immediately 
behind the “drum” which cast the beam at Danbury, and 
interfered considerably with the working. It is stated that 
the electrical volunteers at Chelmsford have received large 
accessions to their strength during the past week, many including 
several of the Arc Works pupils—j ining in the -hope of going 
out to South Africa. Nothing definite is yet known as to who 
will go with tLe contingent of electrical engineers— Mr. Crompton, 
it will bs recollected, has offered a company of 50, to bs drawn 
from the companies in and around London — but if those now joining 
are to go, the Government regulations will have to be aitered, 
since the present ions says that none but those who have 
made themselves efficient for 1899 will be accepted. 


Fals'fying Accounts.—A. W. Longman, charged before 
Mr. d'Eyncourt at Greenwich with stealing £200, by falsifying the 
accounts of his employers, Mesers. Elliott Brothers, has been com- 


mitted for trial at the sessions. 


Fire Brigade.—In consequence of the continued 
extension of their works at Hammersmith, the Robertson Lamp 
Company bave found it advisable to institute a trained fire brigade 
for fire protection purposes in the factory. Tne company have 
engaged the services of Eix-Chief-Superintendent Doweil of the 


. Metropolitan Fire Brigade as instructor. 


Plant for Sale.—From an advertisement in this issue it 
will be seen that the Oorporation of Oarlisle has for disposal a set of 
electric lighting plant recently used in the public library. It com: 


prises gas engines, dynamos, switchboard, fittings, &o. 


Prism Globes. —We understand that the Prism globes 
and fittings are being installed on the streets of Beckenham for the 
street lighting by glow lamps. 


Society of Model Engineers.—At the meeting of this 


. Society, held at the Memorial Hall, Farringdon Street, E.C., on 


January Oth, the particulars of а competition were announced, in 
which the tociety offers gold and silver medals for the best engineer- 
ing and eleotrical models made by the members. The next meeting 
will be held on Wednesday, Fcb:uary 76h, when in addition to the 
usual show of models, taere will be a lecture by Mr. Stanley J. 
Harding оп High-Tension Electricity,“ illustrated by numerous 
experiments, 


Turbines at Laxey.—We understand that the turbines 
installed at Laxey for the electric tramways (to which reference was 
made last week) were supplied by Mr. Frederick Nell, they being of 
the well-known “ Victor” type. Mr. Nell planned and carried out 
the on installation, w is stated to be giving complete 
satisfaction. 


98 THE ELEOTRIOAL REVIEW. Col. 18. mo. 1,156, Jamvaxr 19, 1900. 


1899 —Mesars, Browett, Lindley & Co., (1899) Limited, 
of Patricroft, whose capital was largely increased last year by a 
ublic flotation of the business which was previously a Private 
imited,” report sn extreme pressure of work throughout the whole 
of the past year and a great increase in the size of the engines gene- 
rally demanded. They start the year 1900 with a value of orders 
largely in excess of anything hitherto experienced, and which would 
have been quite b3yond their capacity to execute had it not been for 
the very large extension of their works which is now nearing comple- 
tion. As an indication of the extent of these additions, the new 
erecting shop is 370 feet long, about 50 feet span, and has a height 
under the 25.ton electrical travelling crane of 28 feet 6 inches. A 
large quantity of heavy machine tools, many of them ordered from 
America on account cf the impossibility of ob‘aining reasonable 
delivery from home firms, are now due for early delivery, and some 
have already been received and installed. Among the plants they 
delivared dering last year, we may mention the following :— Three 
engines of 500 н.р. each for electric lighting and traction for the 
Corporation of Ashton-under-Lyne, four engines of 500 н р. each for 
electric traction for the Norwich Corporation, two engines of 209 
LH.P., and also two large condensing plants for electric traction for 
the Coventry Corporation, one 200- P engine for electric lighting 
at Prescot, Lancashire, one 500-н.Р. for the Altrincham Electric 
Supply Station. Iu addition to the above а large number of ship- 
lighting plants bave been supplied and mavy installations for power 
transmission in iron works, collieries, cotton mills, &c., so that the 
works have been more than fally occupied during the whole year. 
The great extension to their works mentioned above was not made а 
moment too toon on account of the gréat number of large engines 
which have been ordercd since, including eight 1,500-m.P. engines 
for the Salford Oorporation, one 15,000 HP. for the Liver- 
pool Overhead Electric Railway, one 600-m р. for the War 
Office (Woolwich Arsenal), one S00-xw. set for the extension of the 
Wallasey electric light station, one engine of 100 E p. for the electric 
lighting of Colwyn Bay, one engine of 150 m р. for the Middlesbrough 
Corporation electric light station, two 200-kw. sets for the British 
Elcctric Traction Company, in conjunction with Messrs. Bruce 
Peebles & Oo., for Maybank station, one 500-н.р plant for Messrs. 
Sie W. G. Armstrong, Whitworth & Oo., Limited, Manchester (who 
already bave three other similar plants at work), and а large number 
of sets ranging from 500 to 300 Kw. for private customers. Despite 
their heavy order sheet the firm inform us that as all their ard 
ві2 зв of engines from 50 to 400 н.р. ате now regularly built for stock 
in anticipation of orders, they are able to give very favourable dates 
of delivery for these engines, and they find that this has been of the 
greatest astistance in enabling them to sccure many orders which 
they must otherwise have lost. 

Messrs. Geipel & Lange report that their business during the past 
year has steadily increased in all branches. The sales of Geipel 
steam traps have been nearly double that of any previous year, they 
Бате been fitted on the new royal yacht, and on a large number of 
H.M. war vessels, while orders have been received from moet of the 
foreign Admiralties. About 70 of these trape will bs used for 
draining the steam pipes atthe forthcoming exhibition in Paris. The 
new bayonet lampholder introduced by this firm is meeting with 
approval, more especially for 200-volt work. The company bas in- 
8 a large and increasing number of alternating current motors and 
generators, all on the Brown-Boveri system. Among & number of 
country house lighting schemes with which they bave been connected, 
cil engines have been used in two cases, viz, in that of Bir Thomas 
Richardson, M.P., and in that of Mr. Arthur Gladstone. A Waverley 
turbine is being used for lighting а house for Captain Sergison, of the 
Scots Guards. 


Trade Announcements. The Shillingford Works Com- 
pany, Limited, announce that in consequence of the increasing 
demand for the special goods manufactured by them, and the in- 
aptness of their worke for further expansion, they have made arrange- 
ments to amalgamate their business with that of the Trusty Engine 
Works, Limited, at Obeltenham, whose extensive premises sfford 
adequate accommodation for the Shillingford Company's present 
macbiaery, in addition to the extra plant that will be put down to 
undertake the enhanced output required. The name and address of 
the combined firms will be the Shillingford Engineering Company, 
Limited, Trusty Engine Works, Cheltenham. The present directors 
of the Shillingford Company will take seats on the. board of the 
new company, snd Mr. W. T. Goold will be retained as mavaging 
director, сорјоіпЫу with Mr. A. G. Halsted, who is at present 
occupying a sumilar position with the Trusty Engine Works, Limited. 
All assets and liabilities will be taken over by the new company. 
The manufacture of Trusty gas, oil, and steam engines, and other 
engineeriag specialities, will be continued as heretofore. 


Messrs. Rouch, Lambert & Penny, who have for many years been 
in the employ of King, Mendham & Oo., of Bristol, have acquired 

remises at 6, St. S:ephen’s Street, for the purpose of carrying on 

usiness as electrical engineers, contractors, and manufacturers. 
They have secured, amongst other contracts, that of lighting the 
Tarkish Baths and Hydro, Bristol, some 200 lights. 


Mr. Edward Lomer, of 12, St. Mary Axe, E. O., has been appointed 
agent in tbis country cf tbe Accumulator Works (Accumulatoren 
Fabrik A. G.) of Berlin and Hagen (Westphalia) for the sale of their 
ststionary and portable accumulators and accessories. 


The Private Wire and Telephone Installation Company, who have 
been established nearly six years at 110, Cannon Btreet, E.C., have, 
owing to toe growth of their business, found it necessary to remove 
to larger and more ccnvenient premises at 5, Palmer Street, West- 
minster, S. W. 


Mr. E. R. Dolby has taken Mr. Percy M. Williamson into partner- 
sbip as from January Ist, 1900. The style of the firm will be 
Dolby & Williamson, and they will act solely as coo 
with the same address as before, 8, Princes Street, W Д 


ELECTRIC LIGHTING NOTES. 


Bangor.—The Council has resolved to borrow £15,900 
at 3 per cent. interest for electric light to be repayable 


. £2,000 in 20 years, and £13,900 in 25 years. Difficulty has, of course, 


been experienced in getting money at a Won ie but a satisfactory 
made 


arrangement has been with the Pa Works Loan Com- 

missioners. M 
Barnsley.—At Tuesday's Council meeting Mr. Brady 

said the committee hoped to give an intermittent supply of i 


y 
ina week or ten days. They intended to give a free supply to those 
ready to reoeivo it, in order to see that things were in working order: 


Barry.—The Urban District Council has decided to 
oppose the South Wales Electric Power Distribution Bill, and the 
Oardiff Corporation Bill in the next session of Parliament. 


Bass Rock Lighthouse.—The Northern Lighthouse 
Commissioners have decided to place an electric arc light on the Bass 
Rock in the Forth. 


Basingstoke.—The Town Council has decided to apply 
to the Board of Trade for a provisional order to supply electricity for 
all purposes in the borougb. 

Battersea.—The Electric Lighting Committee have 
received several inquiries relating to the electric lighting of premises, 
and at their request Pref. Kennedy has prepared а of regula- 
tions which have just been approved by the Vestry. The rules are 


preceded by a general statement, which mentions that continuous | 


current will be supplied at 230 volts: — 


The full pressure of 460 volts across the outer conductors will only be supplied 
(on the three-wire system) to consumers of light at the discretion of the elec- 
trical engineer, or for the purpose of driving motors having an output of 4 H. r. 
or more. All wiring work upon consumers' premises must be carried out in 
accordance with the rules issued by the fire insurance company under which 
the premises are insured, and the rules and regulations issued from time to 
time by the Vestry. Any special cases not provided for in these rules should be 
carried out in accordance with the standard rules recominended by the Instita- 
tion of Electrical Engineers. The Vestry in all c«scs lay the surface mains 
between their own mains and the consumers’ premises: will bring the service 
mains into or upon the consumers' premises at the nearest convenient point to 
their service boxes, and will fix the ends of their mains into a fuse box. This 
fuse box will be supplied and fixed by the Vestry. The consumers’ mains must 
be brought out as far as the fuse box and the ends left ready for sweating in, 
which will be done by tbe Vestry. The Vestry, on receiving proper notice in 
writing addressed to the electrical engineer, will point out the position which 
their main fuse box will occupy. The Vestry wilt supply, tix, and keep in repair, 
& suitable meter on the consumers’ premises on the house side of the main fuse, 
and for this meter a rent will be charged half-yearly at rates yet to be fixed. 
At least 10 days before the supply of current is required in any premises, the 
consumer, or his contractor acting for him, must ti in and send to the electrical 
engineer's oftice the form prepared for that purpose, copies of which can be 
obtained on application to the engineer. This form states the number of lampe 
or other apparatus for which current is required, and the supply of current will 
be given on the understanding that the maximum current applied for is not 
exceeded. In the event oí any alterations being made to the wiring or of addi- 
tional lamps or other apparatus being added, at least four days’ notice in writing 
must be given to the electrical engineer, and all such new work must be tested 
by the Vestry when finished prior to the current being turned on to the new or 
altered circuits, In the event of neglect of this rule, the engineer is at liberty 
to cu; off the whole of the installation until the tests have been made. 
The consumers are specially cautioned against increasing the number of 
candle-power of their lamps without coinpetent advice, as by so doing 
they may cause their wires to be dangerously overloaded. The inspector or 
other authorised officer of the Vestry is to have free access at any reasonable 
times to ascertain the quantity of electricity supplied and to examine the meter 
and main fuse. The official Board of Trade regulations provide that if the 
Vestry ure reasonably satisfied, after making all proper examination by testing 
or otherwise, that a leakage exists upon the preinises of a consumer of such 
extent as to be a source of danger, then and in such case any officer, duly 
authorised by the Vestry, may, for the purpose of discovering whether the 


leakage exists upon the consumer's premises, by notice require the consumer to 


permit him to inspect and test the wires and fittings belonging to the consumer. 
If, on such testing, the officer discovers a leakage (rom the consumer's wires 
excecding iaa th part of the maximum supply current to the premises, or if the 
consumer does not give all due facilities for inspection and testing, the Vestry 
shall forthwith discontinue the supply of energy to the premises in question, 
giving immediate notice of the discontinuance to the consumer, and shall not 
recoinmence the supply until they are reasonably satisfied that the leakage bas 
been removed. The Vestry issue rules and regulations for the guidance and 
&ssistance of consumers and those engaged in installation work. 1t must, how- 
ever, be distinctly understood that the Vestry have no responsibility whatever 
for the work done by contractors on consumers' premises, and are in no way 
responsible for any loss or damage which may be occasioned by fire or by any 
accident arising from the state of the wires or fittings in the interior of 
buildings. The passing of an installation by tha Vestry's inspector simply 
means that it complies with the rules laid down as to insulation tests. The 
Vestry take no responsibility whatever in respeot of testing a consumer's instal- 
lation on his own behalf. 


Birmingham.— There was a partial failure of the electric 
light in the city on the night of 8th inst, public buildings and 
other premises being suddenly plunged into darkness. The cause is 
stated in a local pa per to be the fusing of one of the street cables. 


Chorley.—Messrs. Lacey, Clirehugh & Sillar have 
received instructions from the Council to prepare the necessary plans 
and estimates for the purpose of applying to the Local Government 
Board for borrowing powers for £22,000 for electric lighting 


purposes. 
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Cologne.—It is said that a Cologne company (Helios) is 
about to erect a large generating station in the province of Posen for 
distributing power for electric lighting and agricultural and dairy 
2 over a wide area. The estimated cost is put at 


Crediton.— Mesera. Taylor & Field, electrical engineers, 
of London, recently wrote to the District Oouncil with reference to 
lighting the town by electricity. The opinion was generally 
expressed that no such step should be taken at present. 


Dartmouth.—The Corporation has referred the electrio 
lighting ано to а committee, which has been empowered to call 
expe 


Douglas.—Something like a deadlock has been reached 
on the question of purchasing a site for the electricity works. The 
subject was referred back to the Committee by the Town Oouncil 
а fortnight sgo for reconsideration, and they have now adhered to 
their former motion, and recommended that the site on the South 
Quay is most suitable, and should be acquired. А long debate 
ensued, and in the end the motion that the site be purchased was lost 
by 12 votes to 10. 


Dublin.— The promoters of the County and City of 
Dublin Electric Lighting Company's Bill have approached the Kil- 
mainbam Urban District Council with a view to obtaining its support. 
T'he company, which is to bave а capital of £500,000, undertakes to 


per 


Dunblane.—The Emergency Road Committee will deal 
with a notice of application for a provisional order for power to supply 
electric current to Dunblane and Bridge of Allan by Urban Hiec. 
tric Supply Company, Limited. 


Eastbourne.—The Corporation haviog received the 
approval of the Local Government Board to their acquirement of the 
electric light works and to the borrowing of the purchase money, &c., 
the undertaking was formally tranaferred by the company to the 
municipal authority on Monday last week. A cheque for £88,135 (to 

include £6,000 on account of capital y" ig nci made by the com- 
pany for the Corporation) was paid to Mr. Langham, as representing 
the company. Mr. Brydges now takes the responsible post of elec- 
trician, otherwise there will be no immediate alteration in the staff, 
and affairs at the works will be carried on as usual. 


Glasgow.—4A partial interruption of the supply to the 
centre of the city occurred on the 15th inst., due to the blowing of two 
fuses in street boxes Fortunately, there is a double supply to this 
region, so that only half the lighting was cut off. The supply was 
completely restored in а couple of hours. 

Gravesend.—The Town Council will not entertain the 
request of Messrs. Crompton & Oo. for an extension of 12 months’ 
time under the electric lighting agreement, but will proceed to carry 
out the order on their own account after the 12th prox. 


Guildford.—The Guildford Electricity Supply Company 
was summoned last week for causing a nuisance to exist by sending 
forth black smoke from the works’ chimney. For the company it was 
stated that the difficulty in securing Welsh coal had ham it con- 
siderably in this respect. The bench quite reco that there 
had been great difficulty in getting coal, but, at the same time, felt 
they must make an order for the abatement of the nuisance and the 
prohibition of its recurrence.” 


Hackney.—At the last Vestry meeting the Finance 
Committee reported that they had been in communication with the 
London County Oouncil on the subject of loans for works of electric 
lighting in the parisb, and they proposed, with the concurrence of the 
Vestry, to 78 up а ад "ооо, E the nee instalment of 
the amount sanctioned by the Vestry, and repa according to the 
. 

a placed upon it at n ity and 
Midland Bank, : piu а sum pi yrs to U eal t and 
when required, for the purposes of the electric works, and 
they d to similarly deal with all sums raised by way of loans 
whi might not immediately be required. The course proposed by 
the Committee was agreed to by the Vestry. 


Hamilton.—At a meeting of the Town Council last 
week a recommendation by the Gas Committee to enter into negotia- 
tions with the promoters of the pro electric tramway company 
for motive power for electrio lighting purposes, was unanimously 
adopted. It was stated that an ins on for а town of the size of 
Hamilton would cost between £12,000 and £15,000. 


Hornsey.— Unless the North Metropolitan Electric Power 


Supply Company agrees to leave out the Hornsey in its 
0 for a provisional order, the District Oouncil will 


oppose 


Huddersfield.—The electricity supply returns for the 
year submitted to the Electricity Committee at the last meeting 
Mr. A. B. Mountain, the electrical engineer :—Oonsumers, January, 
1900, 1,082; 1899, 806; increase, 276 = 3434 per cent. Lamps 
connected, January, 1900, 70,178; 1899, 54,154; increase, 16,024 = 
29 58 per cent. Units metered during 1899, 1,024,593; 1898, 640,714; 
increase, 383,879, or 5991 per cent. The maximum load in 1898 
was 770 units, and in 1899 1,012 units; increase = 242, or 81:42 per 
cent. 


— 


supply electricity for lighting at 34d. per unit, and for power at 2d. 


pei 

loans until the consent of the sanctioning authority had been obtained. 
A few months previously an expenditure of £72,000 for extension of 
the electric lighting system was sanctioned on the same condition, and 
in June last a further outley of £4,000 for condensing plant was 
similarly approved by the Vestry. In a report on the subject, which 
will be considered at to-day's meeting, the Finance Committee 
inform the Vestry— 


instruction to the Electric Lighting Committee that no contract be en into 
or liability incurred on capital account until it has received a report from the 
Finance Committee to the effect that the Vestry’s standing orders have been 


Italy.—A central electric lighting station has just been 
completed and put in operation in the town of Alessandria. The 
plant has been supplied by Mesars. Siemens & | 


Leeds.—The Lighting Committee on Tuesday had under 
consideration the question of letting a contract to a certain firm for 
the construction of transformer chambers in connection with the 
electric lighting of the city, objection having been taken by some 
councillors to the acceptance of the tender of the firm on the ground 
that certain workmen in their employ were not being psid the 
standard rate of wages. The answer to this plea was that the men 
were not builders’ labourers at all, but navvies engaged im exciva- 
ting work, and that, therefore, the clause did not a у, Тһе 
committes decided to write to tho firm expressing the on that 
if the labourers were engaged in conjunction with the bricklayers or 
builders, and working precisely the same hours, they were entitled to 
be considered builders’ or bricklayers’ labourers, and consequently 
ought to be in receipt of the wages reccgnised in the trade. 


London.—The City of London Electric Lighting Com- 
pany proposes to apply to Parliament for an Act to enable it to 
urcbase additional premises on Bankside; the St. Saviour's Board of 
has decided to oppose the Bill, as the company has not built 


dwellings to house the people displaced by it some years ago. 


Counties’ Electricity Supply Association for a роии order of 
the Board of Trade enabling them to supply 

trict. The Council decided to ask the of 
whole of the present lighting area except Greengate. 


Hiddleton.—The Corporation has now issued advertise- 
ments inviting tenders for the building of their electricity works, in 


ordance with plans and cati i 
Cihan & Ca. specifications prepared by Lacey 


Neweastle.—The Bill to confer further powers upon the 
Newcastle-upon-Tyne been 
duly deposited for introduction into Parliament. The company 
uire three acres of land on which to erect new 


р 
© parishes of Wallsend and 
alker. Power is also sought by the company to supply “ 
in bulk" to the Walker and W d Union Gas Oompany, 
Walker Urban District Council, or any other local authority, com- 


d or authorised by Parliament” to supply electricity. 
rovision 


Northallerton.—At an extraordinary general meeting of 
the members of the Northallerton Blectric Light and Power Com- 
pany on 16th inst., it was unanimously decided that as the company 

gained the о que lighting, and the present power of the two 
en was used up by the demands, the capital of the company 
( ,000) be increased by £8,000 in £1shares. It was stated that the 
urther demands for the light required extra plant. 


Rowley Regu us District Council has appointed а 
crane der the question of adopting electric ting in 
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Newport (Mon.) —At last week's Council meeting a 
heated discussion took plaoe over the settlement of the action 
brought by Mr. 8. Taylor, baker, of Llanarth Street, against the 
Corporation to 1ecover damages in respect of the vibration of his 
premises, which are near the electric light station, and an injunction. 
Tne Corporation had at a meeting in committee resolved to give the 
legal sub-cgmmittes fall powers of settlement, and Mr. G. H. 

Llewellyà дое, reported that the committee had resolved to purchase 
the premises outright from Mr. Taylor at £4,500, and pay him £150 
. towards bis costs. Mr. Wilkinson characterised the matter as a great 
mistake and muddle, not only on the part of the engine ers and the 

committee, but also the Corporation, as they had in a former pay- 
ment of compensation to Mes-rs. Phillips & Sons, and now again to 
Mr. Taylor, paid over £6,000 for vibration. Mr. Little said there had 
been a great muddle and blunder on the part of the former chairman 
of the Electricity Committee, as he (Alderman Moses) could have 
settled this matter with Mr. Taylor for £600 a little while ago and 
would not do it. With what has been prop erly termed (ће “ unseemly 
wrangle " which followed wa hava nothing to do, but after the heat- 
wave had paseed away Mr. Hornby explained that the settlement was 
an economical one, as Mr. Taylor would be certain of judgment for some 
amount in the High Oourt, the Oorporation would have to pay the 
costs on both sides, and Mr. Taylor or the next occupier would bring 
fresh actions as long as the vibration continued, and obtain an iojunc- 
tion. The motion to approve the settlement was agreed to. An 
advance in salary to Mr. Ellis, the office manager of the electricity 
department, from £150 a year to £200 a year was agreed to. 


Redditch.—On the reading of the Lighting Committee’s 
report at last week’s Oouncil meeting, it was stated that there had 
recently been many failures of the electric light. Oa Friday night 
the light in the public lamps failed almost entirely. In one street, 
а member said, there had bsen no light for а fortnight, and practically 
the town has been in darkness so far as the public lampe were con- 
cerned since Friday. It was explained that the last failure was due 
to something having gone wrong with the two principal engines. 
Tne engineers were making an exhaustive inspection of the engines. 
The clerk that tne electrical engineer had made further 
suggestions, which, if acted upon, would raise the amount required to 
be raised on the new loan from £7,000 to £8,000, making £21,000. 
It was decided to apply to the Local Government Board for sanction 
to borrow £8,000. | | 


Redruth.—Mr. F. G. Gripper, of Edmundson's Electric 
Oorporation, Limited, recently wrote to the District Council as to 
the pomtion of the application to the Board of Trade for electric 
light powers, and enclosing draft of the proposed provisional order. 
The draft stated that the applicante were the Urban Electric Supply 
Oompany, Limited, being tae same company as that now applying 
for powers to lay down tbe Red:u:h-—Oamborne electric trams. The 
Highways Oommittee will consider the order and report. 


Ruislip.—The Parish Council is asking the District 
Oouncil to oppose the provisional order being applied for by the 
Uxbridge Company, because it includes the parish cf Ruislip. 


St. Annes.—The Board of Trade has given its formal 
consent to the system of supply to be adopted. Tenders have been 
invited for mains, arc lamps, and incandescent street lamps. 


St. Pancras.—We are informed that consumers on part 
of the area of supply of the St. Pancras Vestry were inconvenienced 
by a failure cf the light for two hours on the 4th inst. It seems that 
the partial failure arose through the shunt circuit of the new large 
dynamo being interrupted, causing a reversal cf the polarity of the 
machine, and was not discovered until the dynamo was again put on 
the supply circuit. In 1898 the Vestry decided to utilise the existing 
lamp columns for the arc lighting of the Highgate district, but as it 
has not been found possible to obtain а smail arc lamp that will 
work satisfactorily in series on the circuits, the Vestry have decided 
to obtain the larger type arc lamps, and to incur an additional expen- 
diture for the purpose, which together with £1,630, the amount of 
the first estimate, will involve a total expenditure of £2,470. 


Sevenoaks.—The Council have resolved to adopt the 
recommendations of Mr. W. C. C. Hawtayne to acquire a provisional 
order, and to take the necessary steps to oppose the application for 
& provisional order by the Electrical Power Distribution Company. 


. Sheffield.—The City Council has received a letter from 

the Local Government Board sanctioning the borrowing of £71,120 
for the purposes of capital expenditure on the electric lighting under- 
taking. Tae original application was for a loan of £100,000. 


Shoreditch.—The Finance Committee, at a meeting of 
the Vestry on Tuesday, reported having considered “the urgent 
necessity " of providing the initial capital in connection with the 
central station to be erected at Haggerston. It was therefore recom- 
mended that the sanction of the London County Council should be 
sought to a loan for the total estimated cost upon estimates to be 
submitted by the consulting engineers. Oa behalf of the Lighting 
Committee, Mr. ЇЧ. Moss explained that the expenditure on the new 
station would probably amount to £100,000. Mr. J. Cox, chairman of 
the Vestry, ruled that in theabsence of estimates the recommendation 
must of necessity go back to the Finance Committee. The Lighting 
Committee reported that they had received a deputation from Messrs. 
C. and R. Lighte, Limited, whohad requested to be allowed to declare 
their ccnsumption of electricity for motive power purposes for the year 
ended June 24th, 1899, at 100,000 units, во as to entitle them bei 
charged on the lower rate of 14d. per unit, as the Vestry's list of 
charges, although their actual consumption for the year was only 


.work was admirably carried out." 


98,885 units. The account against these consumers for the year was 
93,385 unite at 11 1., or £680 18s 8d; at the consumption they wisbed 
to declare the account would be 100,000 units at lid. or £625. 
Therefore, should Messrs. Light's request be gran'ed, an allowarce 
would be due to them of £55 18s. 8d. Upon fally considering the 
matter, together with the correspondence which had passed, and in 
view of the fact that the extra units might have been run to waste, 
involving а further loss to the Vestry, tte committee rccommez ded 
that the firm should be permitted to declare their consumption at 
the 100,000 unite, and that the difference of £55 184. 8d. in the year's 
account should be allowed them. After some discussion the recom- 
mendation was adopt:d by a large majority. It was decided to 
oppose the County of London and Brush Provincial Electric Lighting 
Company's Bill to lay mains througu Shoreditch, and to appoint Mr. 
J. Rider Hant to prepare the quantities for the new station at 
Haggerston. 


Stockport.—Yesterday (Thursday) afternoon the formal 
opening of the Corporation electricity works took place. The Mayor 
(Oouncillor Thomas Webb) started one of the engines at the station 
at Millgate, and later the party adjourned to tbe Police Parsde Room 
for lencheon. The works really commenced supply in December, 
1898, and such supply has continued uninterrupted until now. 


- There are now 120 consumers, with 7,700 8-0. lamps. The system 


was carried out under the advice of Mr. J. N. Bhoolbred, and is a 
three-wire continuous, 460 volta across the outers, consumers being sup- 
plied at 230 volts. There are two Lancashire boilers, 8 feet 3 inches by 
28 feet long, by Mesars. Tetlow Brothers, three 56- Kw. dynamos, driven 
by 90-H P. engines, and two 140-kw dynamoe, driven by 240-н.р. 
engines. The dynamos were made by Messrs. McCiure & Whitfield, of 
Btockport, and the engines by Mesers. Willans & Robinson. There 
are two sets of chloride cells of 750 ampere-hours capacity. 
Mesers. Crompton & Oo. supplied the two battery and опе 
main switchboards. A 6-ton crane (33 feet span) was farnished by 
Messrs. Higginvottom & Mannock, of Manchester. The first section 
of the distributing and feeder cables was supplied by Mesars. W. T. 
Glover & Co. An additional feeder is now ordered from the Messrs. 
W. T. Henley’s Telograph Works. The plant capacity is equal to 13,000 
8-0.P. lamps, not including the accumulators or spare. Public 
lighting is done by 36 arcs. 


Tonbridge.—Tonbridge Council Chamber was the week 


before last the scene of a melee, in which two well-known consulting 


electrical engineers played leading parts. Three yeare ago a report 
re electriclighting was submitted to the Urban District Oouncil by 
Мг. F. Hastings Medhurst, but liks so many other small local 
authorities the Council for the time being allowed the report to lie 
on the table, and took no steps to proceed with an installation. Ton- 
bridge Councillors, along with many others of their kind from various 

rte of the country, joined the jovial party which attended the 
җык ы мы of the Canterbury electricity worke, and as the chair- 
man of the Council puts it, " They all formed an opinion that the 
Mr. Robert Hammond, it will bs 
remembered, was the consulting expert for the Oanterbury uader- 
taking, and by invitation he suosequently journeyed to Tonbridge 
and lectured in his inimitable and popular manner on electricity. 


The next development wasa request from the Oouncil to Mr. Robert 


Hammond that ne should state his terms as consulting engineer. Me. 
Hammond replied by letter agreeing to furnish a prelimiaary report 
for 50 guineas, this fee, as usual, to merge into the usual engineering 


`оһатде if the Oouncil allowed him to carry out the scheme. This 


communication it was that came before the Oouncil and led to a 
measure of commercial strife, which does not bring credit to the 
electrical profession as a whole or to the gentlemen affected in par- 
ticular. It is not the first occasion, we are reminded, upon which 
two consultants have entered into combat upon very similar grounds 
for municipal percentage jobs. We may be allowed to use this 
undignified phraseology because it is so thoroughly in keeping with 
the entire incident, so far as we understand it, at Tonbridge. 

At the Council meeting Mr. Jones inquired if the Council had поё 
already а report upon the subject which they had paid for. 

The Obairman replied that they had a report from Me. Hastings 
Medhurst about three years ago. | 

Mr. East said he should hke to know why they were negotiating 
for а fresh scheme when the first one had never been brought before 
the Council, and why that one had been actually thrown over. He 
had no recollection c£ Mr. Medhurst's scheme having evar been 
brought before the Council, and, at any rate, he thought they should 


be off with the old love before they were on with the new. 


Mr. Broom agreed. 

The Olerk read a letter from Mr. Medhurst, to the effect that he 
noticad the Oouncil had approached Mr. Hammond in regard to the 
appointment of consulting engineer, and asking that some corre- 
spondence which had ensued on the matter between hiniself and Mr. 
Hsmmond might be placed before the Council. 

Various letters written by the two gentlemen to each other were 
then read. 

We do not here propose to enter further into the details of this 
professional squabble. We have related the bare facts, and we prefer 
to leave them, though it is just possible that Mr. Hammond may 
have something to say in regard to the matter. We have only to add 
that when the correspondence was discussed by the Oouncil, 
it was resolved to engage Mr. Medhurst to act as consulting 
engineer for electric lightiog purposes. 


Tiverton.—The Lighting Committee has considered the 
best means of carrying out the electric lighting order, and as a pre- 
liminary etep, they recommended the appointment of an electrical 
engineer to act as consulting engineer, and that he be instructed to 
prepare and submit & report on the subject a« soon as poseible. 

(Continued 


on page 105.) 
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BOLTON CORPORATION ELECTRICITY 
WORKS. 


Lasr week, by the kind permission of Mr. Arthur Ellis, 
electrical engineer to the Borough of Bolton, we were enabled 
to inspect the new 
generating plant 
which has been put 
down for the double 
purpoeeof supplying 
power to the tram- 
ways and to the 
direct current light- 
ing mains. We have 
at different times re- 
ferred to the old 
lighting station, of 
which the plant 
under consideration 
forms an extension, 
more than trebling 
the original capacity 
of the works; and 
in our issue of 


LooKkiNG ALONG THE GANGWAY. 


the new plant there are three boilers of similar type, 8 feet x 
80 feet, made by Messrs. Hick, Hargreaves & Co., and fitted 
with Bennis mechanical stokers. These boilers were 
constructed for a pressure of 160 lbs. per square inch, in 
order to ensure a long working life, although they are ran at 
120 lbs., on account 
of the fact that the 
original boilers were 
built for that 
pressure. 

. А coal oonveyor 
has been provided, 
80 arranged that the 
outgoing part of the 
conveyor chain feeds 
coal to the hoppers, 
while the lower or 
return part removes 
the ashes; an ele- 
yator raises the coal 
to the conveyor 
from the bunkers, 
which are below the 
outside ground level, 


GENERAL VIEW FROM MAIN ENTRANCE. 


February 24th last year we gave illustrations of the Mordey | 


and Ferranti alternators, and a brief description of the plant 
then existing and in course of erection. | 

The old boiler plant consists of six Lancashire boilers, 
7 feet 6 inches x 80 feet, fitted with Meldrum furnaces ; for 


and an ash elevator is being fitted ap. These appliances, 


as well as the scrapers of the economiser, are driven by a 

four-pole Mather & Platt motor, giving 12 B H.P. when 

supplied with 21 amperes at 460 volta. There are also two 

feed pumps, each able to deliver 6,000 gallons of water per 
G 
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hour, driven by Mather & Platt motors. The speed of ring mains, one for the old and one for the new plant; the 
these is regulated over & very wide rarge by means of a latter consists of steel pipes 15 inches diameter, and is 


resistance in the shunt circuit. doubled down the centre of theengine room. The exhaust 

At the back of each boiler, in the downtake, a Musgrave pipe; are 24 inches diameter, and are led along each side of 
superheater is fixed. DI | the engine room to 
This: is of the same А discharge into the 
type ав those in- - atmosphere, bat 
stalled at St. Helens, each engine is pro- 
and can be lifted vided with a branch 
out en bloc without for condensing pur- 


any difficulty. A | 
ring main of 18 
inches diameter steel 
pipes runs round 
both old and new 
‘boiler honses; one 
leg is connected to 
the. boilers direct, 
the other through 
‘the  superheaters, 
‚апа stop valves.are 
fixed fat suitable 
points, so as to 
isolate any part of 
the ring. ? i 
The economiser 
is of the Green 
type, and consists 
of 288 tubes; these 
are in the circuit of 


poses. The whole 
of the piping, 
‘boiler fittings and 
valves were made 
and erected by 
Messrs. Musgrave 
and Sons, of Bolton. 

: The engines are 

ol the vertical cross 
‘compound conden- 
sing type, with 
Corliss valve gear, 
and run at a speed 
of 100 revolutions 
per minnte. 

There are two 
of 1,000 E P. each, 
capable of working 
up to 1,350 R. P., 
and two of 500 


the fine gases from H.P., working up to 
‘the ‘new boilers only. GENERAL VIEW FROM SWITCHBOARD. 650 H. P.; in each 
The exhaust steam case the generator 


1, 009-1. H. P. GENERATING SRT. 


from the A. C. lighting plant is led either into the and fly-wheel are placed between the high and low 
chimney stack, or to one or other of two feed-water pressure engines, as wil be seen in the adjoining 
heaters situated in the boiler house. view of а 1,000-н.р. set. The cylinders of the larger 

In the engine room the steam piping is divided into two engines are 24 and 45 inches diameter, with 42-inch stroke; 
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the peon rods are 5 and 5} inches diameter in the high 
and low pressure cylinders respectively ; the conuecting rods 
of iron, 8 feet, 9 inches loug, and tapering from 5] inches 
diameter at the crosshead end to 7j inches at the crank 
end; the crankshafte, of Siemens steel 144 inches 
diameter in the neck and 29 inches long, 154 inches 
diameter in the body and 19 inches diameter at the wheel 
boss. .The fly-wheel, which is 18 feet diameter and weighs 40 
tons, is built up of 

sight rim seg- 

ments and as many 

arms, which are held 


is bolted direot to 
the hub of the 
wheel, thereby 
avoiding strains in 
the shaft, and with 
the ‘cranks and 
shaft brings up the 
total load on the 
two bearings to 70 
tons, The governor 
is driven by ropes 


from the main 
shaft, and acts 
directly on the 


Corliss trip gear, as 
Shown in our view 
of the high pres- 
sure valve А 
The crank chamber 
is completely en- 
closed, but there is 
no oil bath, d being effected by means of a small 
pump worked by а link from the exhaust valve eccentric 
rod, which forces oil at a pressure of about 10 Ibs. to all parta 
of the engine. | | | 

. For condensing purposes the air pumps will be driven by 
side levers from the crossheads of the engines, but these are 
not yet coupled up, though the air pump oylinders have been 
‘erected beside the main engine foundations. There are two 
pumps, each 24 inches diameter, with 12-inch stroke, to 
each of the larger sets. | 
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1,000-и.р. ENGINE.—Low PRESSURE VALVE Gra. 
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seta, but are not at present completed. Their main dimen- 
lons are as follows :—Cylinders, 174 and 33 inches x 
36-inch stroke; piston rods, 32 inches diameter; crank- 
shafts, 104 inches. diameter x 21 inches long in the neck, 
12 inches diameter in the body, and 15 inches at the wheel 
Each of the smaller sets is provided with one’ air 

pump, worked from the main engine. | 
тееп the engines, in the centre of the engine room, в 
gangway is erected from which access is obtained to the 


The 500-н.р. engines are generally similar to the larger 


Cae Suep. 


cylinders and valve gear of ali the engines. The main steam 
pipes forming the doubled part of the steam ring are 
carried under and supported by the gangway, the 
floor of which can ‘be: lifted ap to give access to 
the pipes. The main steam and exhaust valves can be 
operated from either the engine room floor level or the 
‘gallery. All the engines were built by Messrs. Musgrave 
and Sone, who guarantee the efficiency of the large engines 

to be 91 per cent. 
with the air pumps, 
‘and of the smaller 
91 per cent. without 
them. The engines 
are also guaranteed 
maintain con- 
2598 stant speed within 
a 24 per cent. either 
: ‘way from the nor- 
mal between full 
‘load and no load, 
while the speed can 
be varied by hand 
5: per cent. either 
way while running. 
For starting. pur- 
poses each set is 


<4, = 


ae 
„99022 — es <a to 


oe 
pt 


-gine made by the 
ваше firm. Ч 

Jet condensers 
are to be used, one 
to each: engine, in 
conjunction. with 
“ Klein“ cooling 
towers; the latter 
will ba erected in a reservoir which i8 now being excavated 
for the purpose. ME | | 

There is room for two more 1,000 H. F. sets in the present 
engine room, while the building can easily be extended, when 
necessary, in the direetion of its length. 

The generators coupled to the larger engines are rated at 
600 Kw. each, but will stand an overload of 25 per cent. for 
two hours coatinuously, and will be able to cope with flactua- 
tions from 50 per cent. overload down to zero without 
injurious heating or sparking, and without shifting the 


rushes. 
The field magnets are 12-polar, cast in four parts; the 


ао Sg Hit 


500-H Р. ENGINE IN CouRSE OF ERECTION. 


cores are hollowed in the yoke, and are without polar pro- 
jections. The formers are made with heavy gun-metal 
flanges, those next the yoke being provided with lugs by 
which they are bolted to the yoke. The compounding coils 
are wound practically on the pole ti 

The armatures are of the ау ВРА drum-wonnd type, 
and are provided with ventilating ‘ducts ; the windings, of 
copper bars, are interchangeable, and are easily removed and 
renewed. The commutators are 7 feet in diameter, and the 
cores 8 feet 6 inches in diameter, 21 inches long. Heavy 
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rings supported by brackets from the yoke carry 12 sets of 
carbon brushes, five in each set ; these are adjustable simul- 
taneonsly by means of screw gear. 

The 300-kw. generators, which are constructed to fulfil the 
same conditions as the larger machines, are also 12-polar and 
of similar design. The armature cores are 7 feet diameter 
and 20 inches long, the commutators 6 feet diameter by 12 
inches long. Bar- i ЖЕ 
rel winding is used 
for the end conneo- 
tions and waved 
commutator lugs in 
all cases, and the 
polar clearance is 
very small. 

The efficienoy of 
{һе generators is 
guaranteed to be 94 
per cent., and of the 
combined sete, 86 
per cent. 

All the generators 
were tupplied by 
Messrs. Mather and 
Platt, of Salford, 
who also supplied 
the engines, and 
are responsible for 
the steam consump- 
tion guarantees, &c. 

The new part of 
the engine room is 
traversed by a 20- 
ton crane, built 
by Messrs. Ми- 
grave & Sons. | 

The new switchboard is situated. behind the original lighting 

„in а narrow room of which we give a view below. 
This part of the equipment was supplied by the British 
Thomson-Houston Company, Limited, and is practically of 
their standard type. There are 21 marble panels, two of 
there being at present to spare. - 

The four generating panels are fitted with heavy main 


| 


ғ 


DIRECT CURRENT SWITCHBOARD. 


throw-over knife switches, each with three blades; these are 
arranged for coupling. in parallel, with equalising bar for 
traction, while, when the dynamos are required for lighting, 
the series winding is cut out of circuit. A main circuit- 
breaker is fixed on each panel, as well as a Weston ammeter 
reading to 2,000 amperes in the case of the larger generators, 


NEGATIVE BoosTER. 


900 for the smaller, shunt rheostat, and two Thomson- 
oe watt-hour meters for lighting and traction respeo- 
tively. 

There are four feeder panels at the right-hand side carry- 
ing eight tramway feeders, each with ammeter and switch ; 
one circuit-breaker is provided for each pair of feeders. 
Behind this part of the board are a number of buge kick- 

j . ing coils" of bare 
copper and a bank 
of lightning ar 
Testere, and at the 
end a the pak 
are four 
illuminated dial 
Weston voltmeters 
on hinged brackets, 
for lighting, trac- 
tion, general use, 
and spate respec- 
At the left-hand 
side are pi fight, 
ing panels, equi 
for T. feeder and 
recording volt- 
meters; i of 
fuses, a circuit- 
breaker is connected 
in series with each 
outer feeder, and 
the two are inter- 
locked so that if 
one operates it tri 
the odes also, and 
үа éXcensive 
| loading of the 
middle wire. This is rendered necessary by the fact that 
the distributing systems are kept entirely separate, and & 
three-wire feeder ів run to each system. 

In addition to the above there are two motor panels for 
the boosters, one positive and one negative booster 
two balancer panels, a works’ motor panel, and a Board. of 
Trade panel. At the left-hand end of the board three ilu- 
minated-dial voltmetere, connected with the lighting feeders, 
are supported on movable brackets. | { 


BOILERS. 


The two boostere, one of which we illustrate above, are placed 
near the lighting plant, and are of Мевагв. Mather & Platt’s 
four-pole type; they are used in connection with а long 
feeder on the Horwich route, one being in the trolley circuit, 
the other in a return feeder from the rails. 

Coming now to the tramway system, there are at present 
25 miles, all single track, in operation; the length will 
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shortly be increased to 81 miles. A double trolley wire is 
used throughout. The greater part of the overhead con- 
struction consists of side poles with brackets, though on 
three routes some span wire is employed. There 
are 10 different routes, all under three miles in 
length, except that which connects Bolton with 
Horwich, which is 64 miles in length. The first 2} miles 
of the latter route are supplied with power by a feeder direct 
from the works; the remainder is operated by means of a 
two-wire feeder, which runs straight out to a point 34 miles 
from the works. At this point it is tapped into the trolley 
wire and the rails, and feeds both ways; it is for this feeder 
that the positive and negative boosters are required. 

The whole of the track work and overhead construction was 
carried out by the British Thomson-Houston Company, with 
bonds and poles supplied by Messrs. R. W. Blackwell & Co. 

The rails, which weigh 100 lbs. per yard. are carried in 
chairs on a 6-inch bed of concrete ; the track is of standard 
gauge, and is estimated to cost £4,000 per mile, including 
paving with granite setts. A No. 0000 Chicago bond is 
used at every joint, together with a Plastic bond, and cross 
bonds are used at intervals of 80 yards. The trolley wire is 
divided into sections of half a mile, with feeder pillars at the 
section ine ulators. The poles are 31 feet in length over all, and 
are of three sizee, to stand a test stress, 18 inches from the top 
end, of 700, 1,000 and 2,000 lbs. respectively, with a tem- 


1,000 н.р. ExaiNz.—HicH Рвкзайвк VALVE GEAR. 


porary deflection not etoeeding 6 inches, and 1,200, 1,700, 
and 2,600 Ibs. respectively, with a permanent set not greater 
than 4 inch, The trolley wire із of No. 0 B. and S. gauge, 
and weighs 960 lbs. per 1,000 yards. T 

The tramway feeders are of the paper-ineulated, lead- 
covered type, made by the British Insulated Wire Company, 
Limited, and are drawn into earthenware pipes. There 
are eight feeders to the trolley wire, and four return feeders, 

The cars were supplied by Messrs. Dick, Kerr & Co., for 
whom they were made by the Electric Railway and Carriage 
Works Company, Limited, of Preston, There are 70 cars 
on order, of which 28 cars are already in operation, 
all of the double-deck type, seating 53 passengers 
esch; they are mounted on motor trucks of the Brill type, 
No. 21 E, with a wheel base of 6 feet, and 30-inch wheels, 
Esch car is equipped by Messrs, Dick, Kerr & Oo. with 
two 30-H.p. Walker motors and controllers, with sole- 
noidal blow-out and emergency brakes, and with the 
“Standard” air-brake of the same company. Several 
cars are shown in our view of the principal car depot, 
Which is at present 100 feet long, with eight trucks, 
but will eventually be 300 feet in length, and will aocommo- 


- 


reproduced. 


date 120 cars. There are three other car-sheds of smaller 
capacity on the longer rontes, and extensive repair shops are 
to be erected 


The lighting system in the centre of the town is being 
converted from a three-wire 200-volt A.C. network to 
460-volt direct current; the feeders are triple-concentrio, 
paper insulated and lead covered, made by the British Insu- 
lated Wire Company, each of 0:8 square inch cross sec- 
tion, and are laid in earthenware troughs run in with pitoh 
compound. | 

The progressive spirit in which electricity supply, whether 
for traction or lighting, is looked upon by the Bolton Oor- 

ration may be judged by the fact that sufficient land has 
been acquired about the present works to accommodate a 
total of 20,000 H.P.; the present extensions more than 
double the original size of the engine and boiler houses, and 
provision has been made for carrying out further extensjons 
‘without modification of the general plan of the works. 

We are indebted for facilities in preparing the above 
description to Mr. Arthur Ellis, who, as borough elec- 
trical engineer and manager of the tramways, has been 
responsible for the design and execution of the whole of 
this important scheme. We must also thank his assistants, 
Меввге. H. Angus, B. S. Hornby, A. T. Gordon-Smitb, and 
.F. Oorson for their kind help on the occasion of our recent 
visit to the works. The weather at the time was exce 
tionally unfavourable to photography, and we were unable 
to obtain any views of the outdoor work; our thauks are 
due to Messrs, Gordon-Smith and Pownall, who very kindly 

laced a number of excellent photographs of the works at our 
isposal, from which we have selected many of those here 


ELEOTRIO LIGHTING NOTES. 


(Continued from page 100.) 


Totnes.—The Totnes Gas Compeny has lodged a petition 
with the Board of Trade against the application of the Totnes Elec- 
tricity Supply Oompany for a provisional electric lighting order. 
The company recently endeavoured to induce the Town Oouncil not 
to support the provisional order, but its communication was ignored. 


Twickenham.—The District Council has received а 
letter from the Richmond (Surrey) Electric Light and Power Oom- 
pany, Limited, stating their intention to apply for a provisional 
order, and consent. They propose to supply current from the 
existing works at Richmond, thus obviating a delay in supply whilst 
works were being buit. The letter was referred to the Lighting Com- 

‘mittee. The olerk said that the Council had practically given con- 
sent to Edmundson's. | 


X Worcester.—Mr. W. C. E. Meade King, Local Govern- 
ment Board age pea held an inquiry on 16th inst. as to the appli- 
cation of the Worcester City Council for sanction to a loan of £4,000 
salir piv main extensions, meters, and indicators. There was no 


ELECTRIO TRACTION AND MOTIVE 
| POWER NOTES. 


Aberdeen.—A special sub-committees has been considering 
the advisability of the County Oonncil constructing a light railway 
. from Aberdeen to Skene and Echt, Messrs. Walker & Duncan are to 
report upon the route and scheme in general along with the road 
surveyor. It is estimated that £2,000 per mile for construction, and 
£3,000 per mile for rolling stock, will be sufficient, making a total of 

- £30 | 


000. | 
On Monday € the electric car service was brought to a stand- 
still through a defect in an underground feeder. 
' An electric tramoar collided with a timber-loaded wagon on the 
. 9th inst. and was thrown off the rails, bat fortunately no one was 
serioualy injured. 


Argentina.—The Review of the River Plate says :— 


The City Council has given permission to the Anglo-Argentine Tramway Com- 
pany to change its system of traction for that of electricity, and toalter some of 
ts routes, but has added a rider to the effect that the electric traction is not to 
be put into service until the whole route has been illuminated. This means 
that the Anglo-Argentine Tramway will not convert its system, more especially 
when it has to hand over the entire system to the Municipality at the end of 
99 years, free, gratis and for nothing. The New Council has shown itself to be 
about the worst with wbich this city has been cursed, and the sooner it is done 
away with by Congress the better, аз it represents nobody's interests but its 
own, and it looks very carefully after these, to the detriment of those of the 
citizens. 


Bury.—Mesars. Lacey, Clirehugh & Sillar have been 
retained to prepare s report on the proposed electric tramways 
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Bradford.—At the County Court last week Mr. Sam 
Ambler claimed £50 for damages to horse and trap from the Bradford 
Corporation, alleged to have been caused by negligent driving of an 
electric car. His Honour held that negligence was not proved, and 
gave jadgment for the defendants. 


Bristol.—At the last meeting of the Sanitary Committee 
the engineer reported that he bad received an application from the 
Bristol Tramways and Carriage Company, who had been required by 
the Committee to place centre poles at that part of West Street 
lying between Cannon Street and Albert Road, asking to be relieved 
from the engagement and allowed to substitute span wires, as in 
three cases out of five centre poles would come on top of a large 
water main. Тое application was granted. The engineer then 
reported that he had bad an ioterview with the secretary of the 
Bristol Tramways and Carriage Company, and laid before him the 
reasons why the Committee considered that the company should lay 
with wood paving at their cost the whole of the sarface of the 
carrisge way of Lawrence Hill Bridge and of the approaches to be 
widened. But that gentleman stated that the directors considered 
that they should not be asked to pay for а greater width ап that 
occupied by the lines, the middle space and the margins, equal in ali 
to 19 feet, and that they declined to reconsider the committee’s 
request to рате the remsining 21 feet. Consideration was deferred. 


Cheltenham.—The Light Railway Commissioners held 
an inquiry on 12th inet. into the spplication of Mr. T. Nevins to 
construct an electric railway through the streets of the borough. Mr. 
G. A. R. Fitzgerald presided. In opening for the promoter, Mr. Hutch- 
inson gave а résumé of pvo applications, remarking that they 
had been made on two other occasions for the construction of a rail- 
way practically the same as this, except a few alterations in the line 
of route, but they had failed through technical objections. In June 
of last year it was brought forward again, and the section of the rail- 
way was not sanctioned because of a clause in a certaia deed of 
covenant. He proceeded to deal with the line of route, 
that the streets were of ample width throughout. With regard to the 
estimate of expenditure, he pointed ont that the Commissioners on 
the last occasion sanctioned 34 miles with a capital of £36,000, and 
the amount of capital he aeked to be added was £21,000. The actual 
cost was estimated at £20,430, the cost of construction of this on’ 
being a little less per mile. There was practically no opposition to 
the railway itself or the policy of construction. Mr. Pritobard, 
engineer of Birmiogham, was then called, and gave evidence as to the 
construction. He had personally examined the whole of the route, 
width, and gradients, and, generally speaking, the pr: jected route was 
most favourable for a railway of this kind. It was the one that the 
least objecticn could be made to of all he had inspected for the past 
35 years. The most severe gradient was 1 in 35, but this occurred in 
а wide road and not ona curve. As to the curves, be pointed out the 
minimum would be 40 feet. The Commissioners will report to the 
Board of Trade in due course. 


Constantinople.—A Berlin syndicate is said to ba about 
to send a delegate to Constantinople to petition the Ministers of 
Commerce and Pablic Works for a concession for an electric tramway 
at Oonstantinople. 


Dublin.—There was a stoppage of the electric car service 
on 11th inst., “a defect in the steam pumps under exceptional con- 
ditions” at the power station being blamed. 


Elland.—It will be remembered that the District Council 
demanded power to supply the electric current for the Halifax trams 
when in their district, but the Halifax Tramways Committee now 
refuse such а concession. The Tramways Committee suggested that 
they should establish a local electricity station at Elland, and they 
would be willing to supply the current in bulk to Elland, at the 
rate of 22d. per unit. Whether the Elland Oouncil will oppose the 
Halifax Parliamentary Bill has not been settled, and it is expeoted 
that a town's meeting would veto such а proceeding. 


Kirkealdy.—Tke Tramways and Electric Lighting Com- 
mittee having considered the Геро. of Mr. John Young, of 
Glasgow, on tbe offers of the Englis 
son's Electricity Corporation, Drake & Gorham Electric Power and 
Traction Oompany, and the British Electric Traction Company re 
combined lighting and traction schemes has decided to have a per- 
sonal interview with Mr. Young. 


Leeds.—On 16th inst. a deputation of members of the 
Corporation Tramways Oommittee visited Sheffield for the purpose 
of inspecting the electric system. 


Madras.—It is stated that the Madras Government, ofi 
being referred to by the president of the Madras municipality regard- 
ing the proposed purchase by the municipality of Madras of the 
electric tramwayr, has objected to the municipality raising the 
necessary loan of 15 lakhs of rupees on security of the rates and taxes 
as the present loans are considered to be as much as cught to be 
raised on this security. 


Peterborough.—The Light Railway Commissioners will 
hold an inquiry at Peterborough on Friday, January 26th, regarding 
the application of the British Electric Traction Company for powers 
to construct light railways in Peterborough and district. 


Potteries.—The motor men and conductors, of the 
Potteries Electric Traction Company have asked for shorter hours 
and longer pay, 


Industrials Company, Edmund- | 


Rhondda.—Mr. H. S. Fitzgerald and Colonel Boughey, 
R.E., sat at Pontypridd on Thursday last week to inquire into the 
roposal cf the British Electric Traction Company, Limited, to con- 
struct a light railway from Tosypendy to Pontypridd and Cilfynydd. 
Mr. Bydney Morse, London, appeared for the promoters, and Mr. 
В. Т. Evans, M.P., supported on behalf of the Pontypridd District 
Council. Opposition was offered by the Taff Vale Railway Com- 
pany, the borough of Cardiff and the Rhondda District Council, the 
Glamorganshire Canal Company, the Pontypridd Waterworks Com- 
pany, and the Glamorgan County Council Mr. Моне explained 
that the promoters would not кое tbe Тай Vele Railway Oom- 
pany' land on the side of the ynydd Road,as they bad now 
arranged to take their electrical energy from the Pontypridd District 
Council. The promoters would also sgree to take the railway 
through Market Square, Pontypridd. Mr. Stephen Sellon, the com- 
paoy’s engineer, said be estimated tbe cost of the railway at £96,932. 
He propcsed widenirg Mill Btrest, Pontypridd, on the n.rth side 
and, according to the requirements «f the Pontypridd District 
Oouncil, he estimated the ccst at £7,000; but, learning that he could 
widen the south side at an estimated cost of 24 500, he decided to 
widen that side. Theinquiry was subsequently adjourned sine die. 


St. Helens.—A special meeting of the Town Council was 
held on Saturday for the adoption of certain recommendations of the 
Parliamentary Committee relating to the South Lancashire Electric 
Tramway scheme, &c. The committee approved of the scheme, sub- 
Corporation, and recommended that a deputation be appointed to 

tion, and recommen that a deputation be ap 
attend the conference called by the Lord Mayor of Manchester for ап 
expression of ion in regard to the Lancashire Electric Power Bill. 
Alderman J. О. Gamble, in moving the adoption of the minutes, 
remarked that they had decided not to oppose the schemes, because 
the first would be the means of bringing tramways from Manchester, 
through St. Helens, and really on to Liverpool; while in regard to 
the scheme, they came to the conclusion that if the promoters 
could supply cheaper power than the ration, the latter could 
use it, and thus bring manufactories into Bt. Helens, which otherwise 
might remain outside. The committee did not agree to any pro- 
posals which would have the effect of preventing the extension 
кој гера power throughout the ccuntry. The minutes were 
op 


Sheffield.—A defective cable in one of the switch boxes 
on the Walkley tram route was responsible for the cutting out of the 
part of the system for about 45 minutes on Monday afternoon. 


Southampton.—The Board of Trade has approved of 
the Shirley electrical section. Mr. Trotter's report to the Board 
said :— 

The overhead trolley system is used with swivel trolleys, but with a practically 
centre running trolley wire. А temporary generator and engine had been pro- 
vided, but the bearings of the generator gave trouble on the day before the 
inspection, and two dynamos intended for lighting were coupled together 
temporarily. Provision is being made forextension of the generating plant and 
for a large battery. The electrical equipment of the 1 ne is satisfactory. The 
engineer agreed, pending further inspection, to & speed of six miles am hour 
east of Albert Road, and eight miles an hour to the west of Albert Road. 

It is stat«d that the labourers employed in laying the new rails for 
the electric trams at Bouthampton went out on strike on 11th inst. 
Work is at a standstill. The men wanted a half-penny more an hoar. 
The contractors refused to entertain the demand. 


South Lancashire.—The comprehensive electrical tram- 
way scheme for South Lancashire has been deposited in Parliament, 
and has passed the Examiner on Standing Orders. It sffocts 18 
different suthorities, and tbe route со will exceed 70 miles. 
The capital will be £1,100,000 in £10 shares. The system comprises 
a perfect network of lines between St. Helens and Manchester, and 
must be completed within four years of the passing of the Act. The 
к will be lighted by electricity, and waiting rooms will be pro- 


The Metropolitan and Electric Traction. — The 
District Railway Oompany hae deposited a Bill for next session 
asking for powers to construct a generating station at Obelsea in 
furtherance of the scheme for working the line by electricity. The 
company also asks for leave to work by electricity on its own lines 
and on the lines of the Metropolitan Oompany over which tbe 
District has running powers. Provision is sought for the mutual 
supply ot electricity, under agreement, between the Metropolitan, 
— istrict, and the Brompton and Piccadilly Circus Railway Oom- 

ев. 


Wellingborough.—The Bill under which the British 
Electric Traction Company are endeavouring to obtain powers for 
the construction of their circular tramway through the Welling- 
borough, Rushden, and Finedon district, has just been issued. 


Whitehaven.—The Town Council bas given a general 
sanction to the electric tramway scheme of the English Industrials, 
Limited. It appears that the company will take its supply of 
energy for the trams from the municipal electricity works. 


Worcester.—The Streets and Electricity Oommittee has 
found it impossible to come to terms with the promoters cf the 
electric tram scheme, and it was to oppose the application of 
the British Electric Traction Company, which formed the subject 
of a Light Railways inquiry on Wednesday. 

At a meeting of the inhabitants of St Peter's Ward on 15th inst, 
& resolution was passed favouring the introduction into the city of 
еши trams and the provision of light railways in the surrounding 
distric 
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Wolverhampton.—Oar local correspondent writes :— 
" Great dissatisfaction is being expressed with regard to the progress 
—or rather lack of progress—that is being made with the new tram- 
way scheme. Several months have elapsed since the public were 
informed that the necessary powers had been acquired for the pur- 
chase cf the present company's system, and the carrying out of the 
new scheme which tbe Corporation had planned for extending that 
system on improved lines, so as to afford easier and more rapid means 
of communication between the town and surrounding suburbs than 
is now provided by the slow-going and old-fashioned horee tram and 
"bus, yet no practical move seems to have been made by the Oorpora- 
tion towards the accomplishment of their desired object. Mr. F. 
Bramwell, the appointed arbitrator by the Board of Trade, was to 
Lave visited Wolverhampton for the purpose of settling the amount 
to be paid by the Corporation to the Wolverhampton Tramways Oom- 
pany on taking over the present line of rails, tramcars, and other 
pes but the date of that visit has not yet been fixed. In the in- 

val, however, there must be a great number of matters of one kind 
and another, such, for instance, as the selection of expert witnesses to 
be called before the arbitrator on behalf of the Corporation, the 
acceptance of tenders for the new rails and other plant required, 
which might fairly be considered; yet, strange to say, no meeting of 
the Tram ways Committee for real practical business has been held 
for nearly three months. The fact that no apparent progress is being 
made with the new scheme is causing much unfavourable comment." 


SS eee 


TELEGRAPH AND TELEPHONE NOTES. 


Bath Telephones.—By the new agreement between the 
Council and the National Telephone Company re the laying of the 
lines and the erection of posts the Council will receive 10s. for each pole 
the company put up, and 2s. for each subscriber. They would have 
the same control of the roads as formerly, and it is thought that mach 
trouble previously experienced would be saved in the fature. 


France and Submarine Cables.—The Standard Paris 
correspondent says :— The censorship which has been exercised by 
the British authorities on telegrams from South Africa since the out- 
bresk of hostilities there seems to have awakened France to the 
inconvenienc3s which might result to her in case of war from the 
virtual monopoly of the submarine cables being in the hands of the 
Eoglish. А Bill bas been presented to the French Ohambers for the 
lsying of certain cables which would doubtless make Franca to some 
extent inde pendent of the Ecglish in so far as some of her colonies 
are concerned. Nevertheless, those lines of telegrapbic communica- 
tion have not yet emerged from tbe phase of project, and in the 
meantime it is pointed out that the British network of submarine 
cables encircling the world measures already 250,00) kilometres. It 
is, moreover, proposed to add yet another link to this chain by con- 
necting Canada with Australia by a cable across the Pacific Ocean. 
It is a curious fact that the little the French have done in the way of 
cable-laying is not of a nature to further what may be called the 
Imperial interests of the country. They pcssess the longest existing 
submarine cable. It is that from Brest to Oape Оой, and from there 
to New Yok. Withits prolongations to the West Indies and to 
Bouth America, that line of telegraphic communication measures no less 
than 23,500 kilometres. But France has no very important colonies in 
thore regions. A French cable places Madagascar in connection 
with Mozambique, but that country has no telegraphic communication 
with Europe except by the English lines. It is the same with regard to 
New Caledonia. To communicate with their colonies in West Africa 
and in Indo-Obina, the French must employ the British network of 
cables and telegraphic lines, which, even when passing over foreign 
territory, are in connection with none but the telegraphic offices of 
the English companies, which are constrained by their contracts to 
employ none but English telegraph cle ke. The Débats points out 
that this sta'e of things is very dangerous to France because, in the 
event of a declaration of war, the British Company would surely 
refuse to transmit messages from France, though she pays annual 
subventions amounting to 2,337,000 francs to the English companies 
for her telegraphic service with West Africa and Indc-China, With 
the object of modifying this state of things to the advantage of 
France, this journal contends it would be easy to connect Tonquin 
with the Russian Asiatic telegraphic lines, and it urges the Govern- 
ment to take effectual measures for the creation of French telegraphic 
lines and cables connecting Fratc3 with both the western and 
eastern coasts cf Arica, extending on the one side as far as the French 
Oongo and on the other as far as Madagascar.” 


Press Telegrams between France and the United 
Kin gdom.—The Foreign Office issued on Tuesday the text of the 
eement concluded between the French Foreign Minister and Her 
jesty's Ambassador in Paris on November 8th last for the reduc- 
tion of rates on Press telegrams sent between 6 p.m. and 9 Аш. The 
reduction amounts to 50 per cent., the minimum charge, however, 


being 1f., or 10d. 


Telegraph Rates to India.—The Times Calcutta cor- 
respondent writes: —' Та connection with the agitation in England 
in favour of cheapening telegraphio communication betwcen Europe 
and India, the Pioneer advccates the construction of a line linking 
Qaetta and Meshed, vió Seistan, The Government are already 
laying a wire -from Quetta to Nashki, along tte new trade route to 
Central Asia, which has proved such a success. Meshed is linked 
with Teberan by the Persian telegraph, while the nearest point on 
the Russian lines on the Trans-Caspian Railway is only 90 miles dis- 
tant from Meshed.” | 


Telephone Call Office—It was reported at the last meet- 
ing of the Olerkenwell Vestry that the National теор Oompany 
had written asking whether the Vestry had a space in any of their 
pavements проп which they would be willing to allow the company 
to erect a public telephone call office. Bat the Works Committee, 
who considered the matter, recommended that а reply be sent that 
the Vestry have no place available for such purpose. 


Telegraphic Interruptions and Repairs:— 
Down, 


OABLBES. Repaired 
West INDIES :— 
Jamaics-Oolon .. June 30, 1899 ... T 


Trinidad-Demerara (1891 dupli- 
cate) eee eae eae eee 
BouTH AFBICAN:— 
Zansibar-Mombasa s .. Ost, 26, 1899 Jan. 13, 1900 
Mosambique-Lourenc?-Marques Dec. 17, 1899 ... ve 
Cayenne-Pinheiro ... ae . Oct. 11, 1899  ... ids 


Oct. 23, 1899  ... i 


Latakia-Cyprus Ж ... June 20,1899 ... a 

Tarifa-Tangier se . .. Jan. 3, 1900 oes 

Iquique-Valparaiso ... . . Jan. 10, 1900 $us 

B:rena-Valparairo ... Jan. 16, 1900 ... ‘ee 
LANDLINNES. 

Wrst InprEs:— 


Communication with Les Oayes 
(Haiti ) ... see ae Nov. 21, 1899 . 6 
Востн AFRICAN :— 


Communication with Mafeking 


and beyond  ... $us ... Oct. 18, 1899  ... ез 
Communication with offices 
beyond Orange River ... . . Oct. 18, 1899  ... T 
Oommunication with north of 
Mooi River (Natal) ... Oct, 22, 1899  ... ii 
Oolombian Government lines to 
Bogota ... Si ea ... Oct. 21, 1899  ... э» 
Communication with Colombia... Nov. 3,1899 ... iis 
Communication with Valentia 
(Vene zaela) $$ - ... Nov. 10, 1899 ... is 
Indo- European lines between 


Odessa and Kertssh У ... Jan. 18, 1900 Jan. 15, 1900. 


The Pacific Cable.—After making quotations from the 
chief organs of the present Canadian Cabinet, and of the opposition, 
our well-informed contemporary, the Outlook, writes as follows :— 


These authoritative Canadian journals talk of “mysterious influences” at 
work, and a Canadian of high position and authority, writing from Ottawa tothe 
Canadian Gazette, declares, truly enough, that this is not the time to trifle with 
ше Colonial people, when they are sending successive contingents to South 

rica. 

Now, for these complainings the Pacific Cable Board and the Colonial Office 
have only themselves to blame. Here is a vital Imperial matter—how vital has 
been proved once again in this South African crisis by the imminent peril of a 
total breakdown in cable communication with the seat of war. In this vital 
Imperial matter the Colonies, more alert than we to Imperial needs, have led 
the way with splendid persistence and even generosity. Yet all Downing Street 
can do is to act as a heavy drag on the coach. It is the more unfortunate that 
this should be the official attivude because it pne that at this momentone of 
the temporary heads of the Colonial Office is himself & director of the Cable 
Group. A mere coincidence it may be—we do not suppose that Bir Robert 
Herbert is in any way responsible for the delay—but no one can measure the 

impression such & coincidence must create in Canada and Australasia, 
coming as it does on the top of a long series of delays difficult to explain except 
on the assumption that the great cable monopoly, which Sir John Pender spent 
his life to create and preserve, has far more influence in English public life than 
is good for the Empire. 


The British Australasian publishes а despa‘ch dated Sydney, 
December Sch, stating that "A conditional arrangement has been 
come to between the Postmaster-General and the Бега Extension 
Telegraph Company for the extension cf the present contract till 
the completion of the Pacific cable. If the Oabioet approved of 
the agreement, it will come before Parliament for ratification." 


Wireless Telegraphy in the Navy.—It is stated that 
a number of signalmen and torpedo-men of the Channel Fleet have 
joined temporarily the Vernon Torpedo School at Portsmouth for 
instruction in wireless telegraphy, as the system is to be installed on 
the Majestic, Magnificent, Hannibal, and Jupiter, bslonging to the 
Obannei Squadron. 


CONTRACTS OPEN AND CLOSED. 


Aberdeen. — January 22nd, The Electric Lighting 


“Committee wants tenders for a 420-xw. direct coupled continuous 


current dynamo. See “ Official Notices” January 5th. 
Barking.— January 23rd. The Urban District Oouncil 


- wants tenders for two continuous current transformers and switch- 


gear, underground cables and roadworks for the Oreeksmouth electric 
lighting extension. See “Official Notices" December 29th. 


Bath.—February 12th. The Corporation invites tenders 
for high and low tension cables, arc lamps and posts, transformers, 
and sub-station and main works’ switchboards. See Official 
Notices” to-day. 

Beira. — The Oompanhia de Mocambique is inviting 
tenders for laying down plant for electrically lighting the town of 


Beira (Portuguese Hast Africa) and for working same for 25 years. 
Bee “Official Notices” January 5th. 
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Belfast.—fFebruary 8th. The Electric Committee wants 


tenders for 400.xw. steam dynamos. See our "Official Notices 
January 5th. 


Bradford.— February 8rd. The Tramways Committee 
is inviting tenders for the complete electrical overhead equipment 
of about eight miles of tramway. Specifications, &c, at the City 
Burveyor's office, Town Hall, on payment of £3. 


Germany.—January 24th. The Prussian State Railway 
authorities at Frankfort-on-Maine, are inviting tenders until the 
24th inst., for the supply of 270,000 arc lamp carbons. Particulars 
may be obtained for 6d. from, and tenders to be sent to, Die Konig- 
liche Eisenbahn Direction, Frankfort-on-Maine. 


Glasgow.—January 24th. The Corporation invite offera 
for supplying and erecting electric motors and shafting for laundry 
machinery, as also electric motors and shafting for mechanical stokers, 
elevator, and conveyor, required at Rachill Fever Hospital. Specifi- 
7 at the office of Public Works, City Chambers, 64, Оос 

free 


Glasgow.— January 29th. The Corporation invites ten- 
ders for the supply and fitting up of a hydraulic or electric lift. 
Plans and specifications on application to Mr. Thomas Young, 


сои engineer, 4, West R:gent Street, on payment of а fee 
s. 


Great Yarmouth.—Febroary 15th. The Corporation 
wants tenders for two water-tube boilers and three 200-Kw. con- 
tinuous current steam dynamos. See Official Notices” to-day. 


Hull.— January 24th. The Electric Lighting Committee 
invites tenders for 30 cast-iron section pi each containing eight 
switch fuses, &c. See “Official Notices January 12th. 


Iiford.—January 20th. The District Council wants 
tenders for water-tube boilers, economiser, pumps, pipe work, 
two 200-kw. and one 100-kw. dynamos, motor boosters, battery, switch- 
board, 15-ton traveller, mains and road work, arc lamps and posts, 
and station lighting. See Official Notices " December 15th. 


Keighley.— February 8rd. The Corporation wants 
tenders for two Lancashire boilers, mechanical stokers, economisers, 
feed pumps, one 120 and one 200-xw. high speed continuous current 
steam dynamos. Bee “ Official Notices” to-day. 

The Council has approved of plans for electricity offices and 
battery room, at a cost of £5,000, and of boilere, engines, and dynamos, 
at a cost of £7,510—total £12,510. 


Leyton.—February 14th. The Electric Lighting Com- 
mittee wants tenders for a switchboard for the new electric light 
works. See Official Notices " to-day. 


London.— February 5th. The Postmaster-General is 
inviting tenders for underground work, inclading laying conduits and 
pipes for telephone purposes in several parte of the metropolis. 

“ Official Notices tnis week. 


Melbourne.—March 1st. The Corporation is wanting 
tenders for boilers, engines, dynamos, switchboard, feeders, mains, arc 
light leads, accumulators, &c., for electric lighting. See Official 
Notices " December 22nd. 


Neweastle-on-Tyne.—Janusry 24th. The Corporation 
Ra tailo: шын enl us poles Deleg cupptied by tai зарияи Д 

e rails, n and the poles being su on. 
S3e “ Official Notices ” December сы i 


г тасав — January 81st. The Corporation wants 
for a 500-xw. steam dynamo (motor &c.); a 500- 
KW. steam alternator, &c.; . Tues ра and 
equipment; mains. See Official Notices” January 5th. 


Sheffield.—January 20th. The Electric Lighting Com- 
mittee invites tenders for steam and exhaust pipes and jet condenser 
for the electricity works, See ‘Official Notices” January 5th. 


Spain.—January 26th. Tenders are being invited, until 
the 26th inst., by the municipal authorities of Astudillo (province of 
Pallacia), for the concession for the electric lighting of the town 
during a period of 20 years. Tenders are to be sent to E] Secretario 
s ene de Astudillo (Valencia), whence particulars may 

obtained. 


Spain. — January 27th. The municipal authorities of 
Porcuna (Jaen province) are inviting tenders until the 27th inst., 
for the concession for the electric lighting of the town during а 


KPE of 20 years. Particulars may be obtained from El Secretario 
Ayuntamiento ds Porcuna (Jaen) to whom tenders are to be sent. 


Spain.—Tendera are invited by a company called El 
Porvenir de Zmora " in Spain for the supply and erection of three- 
phase alternators complete with exciters, switchboards, &c., for 
electric light, transmission of power, traction and other purposes at 
“ El Porvenir” in the district of В. Roman de los Infantes. 

Motive power will be obtained from two " Hercules-Progrés ” tur- 
bines with vertical axis, each of 500 н.р. working at a normal в 
of 200 revolutions per minute. These turbines are manufactured by 
Mesars. Singrüa Brothers, at Epinal (France). No particular system 
of alternator is specified (except, of ocurse, that they must be coupled 
direct to the turbine shaft) but it is suggested that the periodicity 
should be 50 per second and the E. M. F. 5,000 volts at least. It is 
stated that provision must be made fora fourth wire for. lighting 
purposes. 


"The company proposes in the fature to erect five more alternators 
of 900 ир. each, and provision must be made for the control of these 
in designing the main switchboard, but at the moment only those 
instruments relating to apparatus to be erected now, are to be 
mounted. 

Contractors will specify what efficiency they are prepared to 
»»» 8 cent. (cos ¢ 
= 080). . 

Contractors must also fix the power to bs absorbed by the exciter, 
for the production of the required exciting current and E M F. for 
the alternator. Tae internal resistance of the armature cold, and at 
the temperature corresponding to full load is to be stated. This 
latter, after віх hours run at full load, is not to exceed 40° C. (72° F.) 
above that of the surrounding ait.“ The material used for insulation 
must be absolutely unaffected by a temperature of 100° C. (212° Р.) for 
an indefinite period. 

The methods to be adopted by the company for verifying the effi- 
ciencies guaranteed by the contractor is as follows :— 

First, the energy yielded by the turbines will be determined by а 
transmission dynamometer of the best known type, and compared 
with the electrical output of the alternators. 

Sccondly, each of the alternators will be used to work the other 
as а motor, the efficiency beiog determined in the usual way. 

The lower efficiency thus obtained will be taken to be the «ffi ciency 
for the purposes of the contract. 

All measuring instruments for the trials are to be furnished by the 
contractors. | 


The contractors ara to submit with their tender complete plans, 
elevations, and sections of the installation аз they propose to erect it. 
Also a drawing to scale, showing the disposition of all the plant and 
machinery and apparatus. Further, they are to give a complete 
description of the alternators, and complete calculations sho 
how the dimensions of the electrical,as well as the m 
portions are arrived at. 

The conditions under which the work is to be carried out contain 
the following provisions :— 

The insulation of all conductors is to be tested at a pressure double 
that corresponding to normal conditions at full load (this voltage 
would ba 10,000). 

All rubbing surfaces t are to be so calculated and arranged as to 
work without the slightest heating. 

No portion of the macni is to be erected without having first 
been examined by the director of the company or his delegate, and 
pronounced free from defect. Nevertheless the responsibility of the 
contractor shall in no wise be relieved thereby. 

The alternators are to be delivered by September 30th, 1900, under 
а penalty of £8 per alternator per day. 

he company will “ provisionally” accept the plant within three 
months of the date of starting, providing all the conditions and 
teste prescribad in the specification are satisfactorily carried out. 
The contractor must give a guarantee against defective material for 
one year after the provisional acceptance. 

Tenders are to be forwarded in sealed envelopes to the director of 
the El Porvenir di Zamora Company, on or before January 80th, 1900. 

Various penalties attach toa lower efficiency on test than that 
guaranteed, and various privileges and rights are reserved by the 
company to provide for sach contingencies, but it is difficult to see 
how a specification so loosely worded as this one, could result in 
anything but chaos. We should think that the only people who are 
likely to get any tangible profit out of a contract entered into on 
such terms would be the arbitrators, ss the only clause which could 
not give rise to ute later on seems to be the last one, which is the 
usual arbitration clause. Itis to be hoped that the company has 
plenty of funds, and of water-power, then there is every 
of plenty of fan. 


Steke-upon-Trent. — February 18th. The Guardians 


want tenders for the electric lighting of а portion of the workhouse 
premises. See Official Notices to- day. 


Sunderland.— The Corporation wants tenders for a tram - 
ways switchboard. See Official Notices January 12th. 


Tunbridge Wells.— January 25th. The Co 
wants tenders for a 400-xw. steam alternator. See “ Official 
January bth, 


Tanbridge Wells.—February 5th. The Corporation 
wants tenders for the supply of two Lancashire boilers for the 
electricity works. See Official Notices " to-day. 


Tynemouth. — January 31st. The Corporation wants 
tenders for 12 electricity meters. See “ Official Notices" to-day. 


West Hartlepool.—January 23га. The Corporation 
invites tenders for wiring and fitting the public library for electric 
lighting. Specifications, &c., from the borough electrical enginser, 
Н. F. Friedrichs, electric light station, Burn Road, on payment of 
£1 1. 


ration 
otices” 


OLOSED. 


Aecrington.—The Council has accepted the tender of 
Messrs. W. T. Glover & Oo. for electric light cables. This is the con- 
tract, mentioned last week, which is costing £1,400 or £1,500 m 
excess of what the cables might have been obtained for if there had 
been no delay in placing the order. 


е Nothing is said as to the method to be adopted of determining 
the temperature of the armature. | 

T Nothing is said as to calibration of those instrumenta. 

t It is not clear whether this refers to bearings or switch contacts, 
possibly it is intended to include both. 
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Birkenhead.— The Corporation has ordered 18 single- 
deck rà 91 double-deck electric motor cars from the B. T. H. Oo. for 


Gloucester.—In our last issue we mentioned the accepted 
tenders for extensión plant for the electricity works. We are now 
to риш the чот отара list е tenders ке 
апа теро u oration's c eet А 
наа Р емие 


SECTION À.—BoiLER Horse PLANT. 


2 s.d. 

Danks & Co. (Oldbury) 940 0 0 
R. Taylor & Sous .. a 950 0 0 
Tinkers, Limited (accepted) 055 0 0 
E. Chester & Co. .. a is 959 0 0 
Dutilh, Smith, McMillan & Oo. 959 10 0 
Yates & Thom vk se АР ‚ 1,010 0 0 
Tetlow Bros. EM . 3,040 0 0 
G. K. Stothert & Co. „ 1,256 0 0 

SEcTION B.—ENGINE Hovsg PLANT. j 
Maker of engine. 
Dutilh, Smith, McMillan & Co. a Ji „ Paxman .. 3,140 0 0 
Ernest Scott & Mountain x г 8 .. Own Ss .. 8,750 0 0 
Ashton, Frost & Co. " a ix . Willans we 8, 00 
Mather & Platt (accepted) T = 2% .. Willans .. 8,981 0 0 
Easton, Anderron & Goolden .. m eO. Own . . 4098 0 0 
India- rubber G. P. and T. Works Co. Willans 4.110 0 0 
Johnson & Phillips oe aus ба Willans 4,180 0 0 
India-rubber G. P. and T. Works Co. Belliss 0 0 
Crompton & Co. .. ss © a Willans 4,858 0 0 
Mather & Platt БЕ Belliss 4484 0 0 
Electrio Construction Co. Willans 45-0 0 0 
Crompton & Co. .. "c Belliss 0 0 
Electric Construction Co. EN x a .. Belliss .. 4752 0 0 
E. Chester & Co. .. 25 we es m „ Own .. 4,919 0 0 
Brush Electrical Engineering Co. .. .. Belliss . 6,002 0 0 
BEecTION O.—SWITCHBOARD EXTENSION. 
Electrical Transmission Co. ee ee ee ee „э ee ee 910 0 0 
Crompton & Co. (acc ted) ee ee ee ee se oe ee 95t 0 0 
Electrio Construction Co. os sr P is ex ds 270 0 O 
Edwards Electrical Co. ., 380 0 9 
SEcTION D.—CoNDENSING PLANT. 

E. Chester & Co.—{accepted) .. 498 0 0 
Klein Engineering Сог, ; T А 0 0 
Dutilb, Smith, McMillan & Co. ey 0 0 
Blake & Knowles Steam Pump Works 552 0 0 
Ashton, Frost & Co. a s os oe we "E we .. 590 0 0 
Warthington Pumping Engine Co. .. we "T © e . 618 0 0 
Mirrlees, Watson & Yaryan Co. .. .. . 660 0 0 
Middleton Engineering Co. .. ° 769 1 7 


Lendon,—The Bermondsey Vestry on Мону referred 
to the Electric Lighting Committee for consideration and report the 
following ter ders received for the supply and erection of a refuse 
destructor in connection with the proposed eleetrio light station :— 


Alternating tender 


providing for 
. smaller boilers. 

Manlov », Alliots & Co., Nottingham . . £11,800 £10,444 
W. F. Mason, Limited, Manchester .. 6,198 5,914 
Horsfall Destructor Company, Lee .. 11,963 11,116 
Hohen озде ane eer "m A sè 182 7.000 
ughes rling, Liverpoo А A А 9,563 
Samuel Willoughby, Bristol .. se T 6. 250 67800 
J. Baker & Bons, Willesden .. n.. . 8,99 7,809 

The Vestry is recommended to эра е the tender of the National 

Electric Wiring Company for the supply of three electroliers for the 


board room for £37 64, and for an electric-motor fan for venti- 
lating purposes for the sum of £48 15s. 


Lendon.—The Battersea Vestry have accepted the tender 
of Mesers. J. and A. Law, amounting to £3,126, for the supply of 
electrio arc lamp-posts according to Specification No. 9, and that of 
Messrs. Osllender’s Oable and Construction Company for the lay 
of spare stoneware ways for future feeders, at an estimated cost 


London.—The Metropolitan шш Board has ordered 
electricity meters from Mosars. Siemens Bros, and wall plug covers 
from Heyward, Tyler & Oo. А 


FORTHOOMING EVENTS. 


Thursday, January 26th.—At 8 p.m. The Institution of Electrical 
Engineers. Adjourned Discussion on the Report of 
the Institution's Visit to Switserland; and, if time 
permit, "An Electrolytic Oentrifugal Process for the 
production of Oopper Tubes,” by Sherard Cowper- 
Coles, member. 


Friday, January 36th.—At 5 p.m. Physical Society. 1. “Some 
Developments in tbe use of Price's Guard Wire in 
Insulation Teste.” By Prof. Ayrton and Mr. Mather. 
2. "Refl-ction and Transmission of Electric Waves 
along Wires.” By Dr. E. Barton and Mr. L. Lownds. 
9. "The Frequency of the Transverse Vibr«tions of а 
Stretched India · rubber Cord.” By Mr. T. J. Barker, 


At 8 p.m.— Electrc-Harmonic Society’s smoking concert 
(patriotic night), Café Monico, Regent Street, W. 

А 9 p.m.— Royal Institution. The Hon. О. A. Parsons on 
“ Motive Power, High-Speed Navigation, Bteam Tur- 


Baturday, January 27th.—Institation of Junior Engineers’ Anni- 
versary Dinner at Westminster Palace Hotel. 
Friday, February 2nd.— Royal Institution. Mr. G. Marconi lectures 
on“ Wireless Telegraphy.” 
Institution of Junior Engineers. Paper on "Aro Lamps 
and Aro Lighting," by Н. G. Cotsworth. 


NOTES. 


Glasgow Electrical Eogineers.—A petition addressed 
to the Institution of Electrical Eugineers by 70 gentlemen 
engaged in electrical industries in Glasgow for the formation 
of a local section of the Institution, with ita headquarters 
in Glasgow, has just been granted. A meeting was to be 
held in the of the Philosophical Society, 207, Bath 
Street, on Thursday (yesterday evening), to arrange for the 
formation of the section, and to appoint a provisional com- 
mittee to draft local rules and to carry on the work of the 


. section till May. Dr. Magnus Maclean, Professor of Elec- 


trical Engineering in the Technical College, has taken a 
leading part in the movement. 


Prof, Fleming on Ether and Atoms.—At the London 
Institation on Monday, Prof. J. A. Fleming gave a lecture 
on “ Ether and Atoms.” We read in the Times report that, 
remarking that among the achievements of philosophic 
thought in the 19th century a high place must be given to 
speculations on the existence of an ether filling space, he 
gave а brief sketoh of the rise of the undulatory theory of 
light, and, as a second stage in the development of the ether 
theory, of the conception of an electro-magnetic medium. 
As a consequence of the system set forth in Clerk 
Maxwell’s epoch-making paper in 1864, the existence of 
electric waves was deduced, though no one at that time had 
made them, mach leas detected them, and Maxwell pro- 
рас they would have the same speed as those of light. 

n 1879, eight years after his death, an experimental way 
of verifying these predictions was discovered by Hertz ; his 
waves were some 30 feet long, but they had since been 
obtained во small as 3th of an inch, Prof. Fleming de- 
scribed Hertz’s method of detecting the existence of these 
waves and also that afforded by the coherence of metallio 
filings, discovered by Hughes in 1879, and afterwards redis- 
covered by Branly, mentioning its application by Marconi 
to the purposes of wireless telegraphy. Speaking of the con- 
stitution of this all-pervading ether, the lectarer said the chief 
thing we knew about it was its power of taking up enormous 
quantities of energy, though what became of the energy 
thus sunk in it we did not know. As to the nature of ita 
mechanical properties, it had elasticity which was probably 
not of the two kinds with which we were acquainted, viz., 
bulk elasticity, as of a compressed gas, and the elasticity of 
elastic solids, as of а steel spring. Coming to recent ideas 
as to atoms, the lecturer pointed out that Lord Kelvin and 
others of late years had approached some conception of their 
dimensions. But even if it were ible to improve the 
microscope во as to render visible things of the size of atoms, 

et they could not be seen, for to be seen they must be still. 
ut, in fact, they were in very rapid motion, a hydrogen 
atom, for example, going a mile a second, while the velocity 
of the atoms in solid bodies was probably not of a very 
different order. In conclusion, he referred to the recent 
work of Prof. J. J. Thomson, which seemed to show that 
chemical atoms were not the smallest objects with which we 
could be acqaainted, and that they could be split up into 
something like a thousand times smaller—a condition 
in which they formed, in Sir W. Orookes’s phrase, “a fourth 
state of matter.” | 


Institution of Junior Engineers.— Last night a lecture 
on “The Balancing of Engines was delivervd at this 
Institution by Prof. W. E. Dalby. 
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Lectures.—A special course of lectures on Polyphase 
Machinery ” is being given at Messrs. Crompton’s works at 
Chelmsford, by Mr. A. C. Eborall. The first lecture was 
delivered on Monday night last, January 15th, and the other 
six follow on consecutive Monday evenings. We have 
received а оору of the syllabas of these lectures. 

A course of 10 lectures on the Direct Current Motor” 
is to be delivered at the South-Western Polytechnic, Chelsea, 
on Mondays, commencing January 22nd, by Prof. C. A. 
Carus-Wilson. For particulars see a notice among our 
advertisements. | 

On 12th inst, at the Bradford Church Institute, Mr. 
Pringle, the superintendent of the city tramways, gave a 
lecture to the members of the Bradford Scientific Association 
on “ Electric Traction.” 

Under the auspices of the Liberal and Conservative 
Associations of the Spinneyhill Ward, a lecture was given 
at Leicester last week by Mr. Alfred Colson, manager of 
the Corporation gas and electric lighting worke, on the 
* Development of Electricity as an Illuminant," the proceeds 
being devoted to the fund for the families of Leicester 
reservists called out for active service. 

Before the Ipswich Engineering Society on Monday, Mr. 
W. Reavell read a paper on Compressed Air and Pneumatio 
Tools.” Among many other matters, he described an elec- 
trically-driven air compressor of his own invention. 


Personal.—Mr. J. Hardie McLean has severed his con- 
nection with the firm of W. Lucy & Co., Limited, iron 
founders, Oxford. : 

Mr. W. M. Mordey has arranged to take into partnership Mr. 
R A. Dawbarr, who has just given up his post as super- 
intending engineer to the Brush Company. Most people in 
the electrical engineering profession know Mr. Dawbarn as a 
very highly experienced engineer in all matters connected 
with the } reparation, planning, and carrying out of all kinds 
of electrical undertakings, for lighting, power and traction. 
Mr. Mord: y has a still longer record, and probably no one is 
held in greater cateem. We wish the new firm of Mordey 
and Dawbarn every success, and if honesty of purpose and 
strict integrity are any criterion they will achieve it. 

Mr. A. H. R :e writes corrccting last week's notice that he 
had been appointed chief engineer at Bury. Ass matter of 
fact, he has been appointed borough electrical engineer to the 
Corporation of Bury St. Edmunds, Suffolk, and will take up 
his new duties very shortly. It is hoped that supply will 
commence in March. 

It is announced that a marriage has been arranged to take 
place on Tuesday, February 27th, at Rejkot, Bombay Presi- 
dency, between Mr. Stephen Babingtor, assistant super- 
intendent of telegraphs, and Miss Ada Hawes, daughter of 
Mr. C. Haves, late I. C. S. | 

Mr. J. J. Smith, chief assistant engineer at the Altrincham 
Electric Supply Company's works, who has just been 
appointed borough electrical engineer to the Stockton 
Corporation, dined with a number of his fellow employé: 
in the Towa Hall, Altrincham, some days ago. During the 
evening Mr. Smith was the recipient of a present from his 
colleagues. 

With reference to a note appearing in our issue of 
December Ist, 1899, we are asked to state that Mr. J. F. 
Taylor has not been appointed general manager of the 
Madras electric tramways. He has been appointed assistant 
manager to Mr. Wm. Thom, who took over the duties of general 
manager of the Madras electric tramways on January 1st, 1900. 


Electrical Engineers for the Front.— We understand 
Баб Mr. L. J. Lawrence, of Lawrence & Oo., electrical 
engineers, of Stafford S:reet, W., having volunteered his 
gervices, has been appointed electrician to the City of London 
Imperial Volunteera and will sail on 20th inst. He will be 
assisted pi Mr. Harry Woolhouse, who was formerly with the 
National Telephone Company. 


The Royal Society.—Among the papers down for 
reading yesterday were :—Lord Rayleigh, F. R 8., “Оп the 
Viscosity of Argon as Affected by Temperature”; Hon. 
R. J. S.rutt, “On the Behaviour of the Becquerel and 
Röntgen Rays ina Magnetic Field“; J. H. Grindley, “On 
an Experimental Investigation of the Thermo-Dynamical 
5 1 of Superheated Steam by Prof. Osborne Reynolds’ 

ethod.“ . 


Glow Lamp Explosions.—A letter appeared in the Times 
of the 12th inst. from Mr. G. C. T. Bartley, M.P., in which an 
alleged new danger is described. It is stated that on 
turning on an electric lamp it exploded with a “р like а 

istol, the socket of the lamp was blown out, and the glass, 
in “myriads of atoms, was sent in all directions; although a 
tilted shade saved his face, Mr. Bartley believes he got some 
of the powdered glass in his eye, for he was confined to his 
room, and unable to read at the time of writing. The 
lamps had been supplied by the Westminster Company 
shortly before Christmas, when the pressure was doubled; 
the company was unable to explain the cause of the aoci- 
dent. Mr. Bartley solemnly warns users of the electric 
light of the danger, and advises the use of some protection 
on lamps used near the face. 

The explanation seems to us to be afforded by the 
expulsion of the lamp “socket,” or rather the cap. 
This points most distinctly to a short circuit in the 
holder, which, at 200 volte, would act with explosive 
violence. Sach a short circuit sometimes occurs 
when the cap is being inserted into a live holder— 
indeed, we have quite lately heard of more than one 
case where a lamp has “exploded” in the act of 
insertion into a holder without first switching off. 
A cap properly fitted into a bayonet holder is not easily 
knocked out, nor is it likely to be short-circuited ; but if it 
i3 carelessly inserted it may bs left in such a position as to 
provide the requisite conditions for a short, which would 
blow out the loosely-held cap, and by the shock fracture 
the bulb. The danger, therefore, lies in carelessness in 
putting the lamp in place, and neglecting to switsh off 
before doing £o. To suggest that the act of switching on 
a 200-volt lamp is likely to cause an explosion is absurd. 


The Chinese Ambassador's Visit to Messrs. 
Glover's Works.—On Wednesday last His Excellency the 
Chinese Ambassador, Sir Chihchen Lofengluh, K.C.V.O., 
attended by his two sons and the members of his euite, 
inclading Messrs. Liu Wen Yu, Low Yok Liu, Commander 
Chen Ugen Tao, T. C. N., also the Mayor of Salford, the Lord 
Mayor of Manchester, W. H. Holland, M.P., the Chief Con- 
stable of S uford, Messrs. Geo. W. Lowcock, G. Grindle, L. 
Cowen, and other important visitors, visited the Electrical 
Wire and Cable Works of Messra. W. T. Glover & Oo., 
Limited, at Salford. They were received by the ohairman 
(Mr. Edmunds), and Messrs. Fawcus and Claremont, directors 
of the company, in their main offices, which had been trans- 
formed from the severe business aspect of а Manchester 
office to a room, the decorations of which consisting of 
mirrors, tapestry carpets and, tropical plante, were an 
evident surprise to the visitors, At a large central 
table various examples of Messrs. Glover's manufac- 
tures were displayed, and Mr. Eimunds took the 
opportunity, in a few well-chosen words, of explaining to 
His Excellency not merely what they manufactured, but 
why the various kinds of material in connection with the 
insulation and construction of cables were used and applied. 
His Excellency evinced more than ordinary interest in what 
he heard and saw, and after going the round of the works, 
accompanied by the directors and staff, returned to the office, 
where in the meanwhile refreshments had been pre- 
pared. After his Excellency's health had been pro- 
posed, he replied that he was deeply interested in his visit, 
and. he trusted that electricity would be а means of con- 
necting more closely the friendly interests of China and 
Great Britain. | 


Municipal Critics and the Large Power Schemes. 
In a one-sided criticism of the large electric power 
schemes now awaiting Parliamentary consideration, the 
Municipal Journal and London misses the essential point in 
thcse Bills, which is, that so far from seeking for a monopoly 
in the areas concerned, the promoters are simply asking for 
the right to supply in bulk the local authorities or others 
within the specified areas. They are not even asking for com- 

ulsory powers to supply in an area already controlled by а 
focal authority, but only for the right to carry their mains 
through such areas in order to reach another one where their 
supply is wanted. Hence the writer of the article goes out 
of his way to write a great deal of nonsense when he speaks 
of “new dangers threatened.” 
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The Coal Famine.—According to the Westminster 
Gazette, the scarcity of coal seems to be making itself felt 
over half Earope. In Austrie, Germany, Italy, and probably 
elsewhere, the cry is for more coal. The Austrian naval 
authorities are loud in their complaints, The usually busy 
navigation of the Rhine is seriously disturbed ; the price 
has risen alarmingly at all the Rhenish towns, and the 
Rhenish- Westphalian Ooal Syndicate has announced a 
further rise. In Italy the dearth of coal is so extreme that 
several of the Lombard factories have been obliged to ET 
work, and in Milan, Genoa, Naples, and in Rome itself, 
appeals have been made to the Italian Government to take 
some measures towards securing a more adequate and regular 
supply. The d expreses a suspicion that the * coal- 
lords” are hoarding their р in order to profit out of 
the coming disaster. Many 
want of coal. 


enoese factories are closed for 


Royal Institution.—The Friday evening discourse next 
week (January 26th), at 9 o'clock, will be delivered by the 
Hon. Oharle A. Parsons, M.A, F. R. S., M. Inst. O. E. 
Subject : “Motive Power — High Speed Navigation — 
Steam Turbine.” 


London Chamber of Commerce and the Telephone 
Service.— Мг. Faithfull Begg, M.P., presided at a dinner of 
the London Ohamber of Commerce at the ‘Trocadero 
Restaurant on Wednesday evening. A debate on The 
telephone system of the United Kingdom was afterwards 
opened by Major General Webber, who was followed by Mr. 
Kimber, M P., Mr. Provand, M. P., and others, Municipal’s:- 
tion, the trestment of the National Company by the Govern- 
ment, the Government scheme for London and other phases of 
the question were briefly discussed, but the consensus of opinion 
appeared to be practically in favour of the policy of unity 
of control which we have all along advocated in this journal. 
Some remarks by Mr, Kimber are worth special mention. He 
showed what a poor bargain Parliament made last year when it 
voted a couple of millions for the purpose of competing with 
the National Telepbone Company, out of whose successful 
operations the country was drawing a 10 per cent. royalty 
profit. He also showed that had the Government, instead 
of providing for competition with the Telephone Company, 
bought out that oompany, at full value, with 10 per cent. 
compensation, it would now be earning a clear profit of 24 
per cent. on the £4,400,000 which it would have invested in 
the pu | 


What Gas Can Do.—It is recorded in the daily press 
that owing to an explosion in the gps cm Gasworks at 
Wiener Neustadt (Austria), that town, which is only an 
hour's distance from Vienna, and contains 25,000 inhabitants, 
will have to remain without gas for weeks. The theatre has 
already been closed. 


Appointments Vacant.—An electrical engineer is 
wanted for the Glasgow Corporation tramways, at £300 to 
£400 per annum. * Official Notices” for particulars. 

An assistant electrical engineer is wanted for the Bedford 


station at £108 per year. See “Official Notices” this 


week. 


NEW OOMPANY REGISTERED. 


British Compressed Air Tramways Company, Limited 
(64,723).—This company was registered on January 8th, with a capital 
of £75,000 in £1 shares, to adopt an agreement with the Electric and 
General Contract Corporation, Limited, to construct and equip tram- 
ways and railways, to work the same by means of compressed air, 
mechanical, steam, animal, hydraulic, or other power, and 
to carry on the business of telegraph and telephone p Storm, o- n- 
tractors for public and other works, &c. The first subscribsrs (each 
with one sbare) ars:—A. D. Brown, 3!, Reighton Road, Upper 
Olapton, N.E., writer; E. Wyatt, Bangor House, Lausanne Road, 
Hornsey, clerk; A. J. Swan, 20, Marsden Road, Hast Dalwich, SE, 
pou E. G. Ohurch, 80, Leander Rad, Brixton, S. W., clerk ; 

A. Btebbing, 6, Penfield Street, Camberwell, clerk; T. Е. Gas, 6, 
Great Woodstock Street, W., clerk; and P. E. Ha 94, Waloot 

Registered 


Square, S. I., storekeeper. 


without articles of association. - 


SUPPLY STATION ACCOUNTS. 


Tux accounts of the Hampstead Vestry 


Hampstead electric lighting undertaking show that North- 
Vestry West London is appreciating the benefits of 
Electricity electricity supply, and that notwithstanding the 
Aecounts, residential character of most of the district, the 


field cffered to the business is a remunerative 
one. The gross revenue and units sold have roughly iccreased by 
50 per cent. Although the rate of increase is rather less than in one 
or two of the other London districte, it must be remembered that 
Hampstead has been at work fora rather longer time than they, and 
that the street lighting is still restricted to 53 lamps, whereas 
Islington, for example, had over fcur times this fifare. Оле curicus 
feature about the accounts is the absence of the engineer; the report 
is signed by the Vestry clerk, and apparently he has been entrusted 
with the preparation of accounts and report. Without questioning 
for one moment the ability of such an official, station engineers, at 
least, would attach rather more weight to the technical opinion of 
Mr. G. H. Oottam, the Vestry's elcctrical engineer. However, the 
Vestry clerk states the income has grown from £15,930 to £24,377, 
about 53 per cent., while the expenditure has but increased by 45 
per cent, a striking testimony to the care and economy of your 
engineer and steff at the station,” a remark with which one must 
agree. | 

GENERAL BTATEMENT. 


1897. 1898, Increase. 


Total capital expenditure .. £100,177 £125,410 £25,233 
Namber of units sold .. 655,927 1,001,916 345,989 
Total maximum supply demanded 613 xw. 917 Kw. 304 kw. 
Gross revenue sd . £15,372 228,752 £89380 
Gross profit See... Jane £8,073 218,001 £4,928 
Average price per unit sold 5434. 5494. 061. 


The revenue per unit works out at 568, which is almost exactly 
the same figure as was given in the Islington accounts last week. It 
has risen by just over the twentieth of a penny, bat in the Vestry 
clerk’s report he suggests the consideraticn of reduction in price, so 
probably the figure will fall in the future. 


 RavmwUm BTATRMENT. 


Gross. Per unit. Gross. Per unit, Increase, 


Sale of current (less 


disconnta and bad | £14,825 5434. £92,919 549d. + 064. 
Meter rents 5 531 19d. 802 19d. 004. 
Supply ot lamps, &о, eee еее nn eee eee 
Sundry ere us 16 s 81 vr n» 

Gross revenue £15,372 5:624. 223, 752 5 684. + 06d. 


The costs of. productíon for а London station are fivourable; 
while “coal” and "repairs" (as might be anticipated) have gone up 
collectively by over 4d., the drop in management and establishment 
charges has brought the total costs” down by nearly wd. Wages" 
are low fora metropolitan works, but “repairs” are inflated owing 
to some heavy expenditure having b2en incurred in reseating the 
boilers during the year under reviow. 


Oosrs o» PRODUCTION. 


1897. 1898, 
Gross. Per unit. Gross. Per unit. Increase, 
- £9,830 122d. £5,181 124d. + 02d. 
403 ‘14d, 574 14d. 004. 


998 874. 1,318 *814. — ‘061 


Coal ез ee ee 

Oil, waste, water and | 
gine room stores. 

Salaries and wages in- 
ourred in generation and 
distribution. 

Re and maintenance 
of buildings, engines, 


етет ч 676 25. 1,889 *45d. J 201. 


Works cost .. £5,407 1 982. 28,907 214d. + "16а. 


Rent, rates and taxes jÁ 363 191. 353 08d. — 05d. 


Management and expenses, 
salaries of managing en- 991 +944 084. 
e em 


gineer, secretary, clerks, 868 324, 


c. 
General establishment 
charges, stationery 20 


printing, law charges and 541 20 4. 480 12d. T 081 е 

surance 

Other expenses. 120 €44 20 — 044, 
Total costs . £7,299 267d. £10,751 9:584, — 09d. 


2 UNE A аР —— — — Dy — — — — 


The payments to interest and redemption have increased by about 
E500, but will be proportionately heavier in 1899. The Vestry clerk 
proposed that £7,500 of the net profit should be created into a 
reserve fund. 
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Pnorrr STATEMENT. 
1897. 1898. 
Interest on loans . ^ 62,980 £3,464 
Sinking fund for repayments . " -- 1,188 1,197 
Net profit carried to previous deflolt .. s 1,084 TM 
Net profit carried forward... .. i 9,891 8.340 


Gross profit ... ... 


CITY NOTES. 


The Direct United States Cable Company. Limited. 
—The directors have resolved spon the payment of an interim 


dividend of 3s. per share, free of income-tax, being at the rate of 3 


per cent. per annum for the quarter ending December 81%, pari 
such dividend to be payable on ard after 816% inst., setting asi 
£15,000 to reserve fund account, and carrying forward a balance ‘of 
about £6,347. The transfer books of this company will be closed 
from frd 16th to 30th (both days inclusive). 


"i" Жы ar Notices The committee have ар- 
р special settling days as under :— Wednesday, January 175 

tish Westinghouse Electric and Manufacturing Company, Limited 
—100,000 6 per cent. preference shares of £5 each, £3 paid, No. 1 to 
100,000 ; Tuesday, January 25th, Crompton & Oo., Limited, further 
issue of 14 820 shares of £3 each, £2 paid, Nos. 32, 099 to 46,418. 


Globe Telegraph and Trust.—Quarterly interim divi- 
dends cf 3s. per share on the preferenoe shares and 16. 91. per share 
on the ordinary shares are announced. 


Cape Electric Tramways, Limited.—An interim divi- 
dend of 4 per cent. bas been declared. The dividend will be payable 
after the receipt of transfer returns from South Africa. 


Electric Construction Company.—The transfer books 
of ordinary shareholders are closed from 18th to 31st inst. for the 
payment of the second half of the 6 per cent. dividend declared on 
July 13th last. 


TRAFFIO RECOCEIPTS. 


вол Miel ee = —The receipts for the week 
ending January 15th, 1£00, were £142 9s. 11d.; receipts for corresponding 
period, 1899, 2118 15s. 6d. ; ‘aggregate for half-year to date, £283 78. 7d. 


кы за Brisse! Tramways апа Company, Ltmited.—The receipes for dhe 
week ending January 12th, 1800, were 42, 680 lis. 84.; corresponding 
period, 1869, 22,556 11s. 6d. ; increase, £123 194. 104, 


fhe Оңу and South Londeu 3 pany.—The receipts fer the week 
ending January 14th, 1600 were 41, 124 ditto January 15th, 1899, £1,107; 
ircrease, £17. Total receipts for half. -year, 1900, to date, £2,268 ; correspond. 
ing period, 1899, £2,250; inorease £18. Miles open, 84. 


2 ding 
дв, 14. Miles of track open, 1900, 8; 1999, 8. 
1899, 4,184. Number of cars, 1900, il; 1699, 11. 


The Dublin United Tramways Compang.—The тесе! 
rie A January pur 1£00, were as follows:— 


Car miles run, 1900, 4,954 ; 


for the week ending 
. U. T. Oo., horse cars, 


4111 ба, 3d. ; ditto, el о cars, £2,758 13s, 4d.; D. В. D. Oo., electric cars, 
#518 18s. 5d. ; total. 23 448 188, Od. ; oo week last year—D. U. T. 


Oo., horse сага, £2,045 19», 6d.; dito, ө! о cars, £559 185. 4d.; D. 8. D. Oo., 

прена наан to fase, 26,005 Эн 6 eu 125 isi 
ate , 8. i SgETOgA & ear 

6s. 8d.; increase to са #618 108. 52. The mileage worked Is 40 miles 

electrically, 4 miles by bore ar 16 miles electrically, 98 miles 

by horees, for the corresponding pe last year, 


The Halifax Corporation Tramways. — The receipts for the week e 

January "th, 1£00, were rt January llth, 1899, 4238; increase, 

£319. umber of cars, 1900, 28; 1899, 10. Total receipts to date, January 

7th, 1900, April lst, 1899, £23,865 ; January llth, 1899, from June 29th, 1898, 
21.856. Week ending January Lith, 1900, £554; January 18th, 1899, "£283: 

increase, £871. Total receipts to date, January 14th, 1900, from April let, 

199, uh from June 29th, 1898, 47, 589. Miles of track open, 1900, 13; 

1899, 


The Liverpoo! Overhead Railway Com receipts for the week ge 
January 14th, 1800 amounted Ро, 00 corresponding week last year, 
21,337 ; increase, £192. 


Tbe Bouth Staffordshire Tramways Company.—The receipts for the week 
ending January 12th, 1900, were 2606 18s. 4d.; January 18th 1499, m 
de io Aggregate receipts for 9 weeks, £1,012 2s. 71. ; уваг, 21,066 


STOCKS AND SHARES. 


Wednesday Evening. 


Tum Transvaal War completely dominates the situation in every 
department of the Stock Exchange. By the reduction of the Bank 
rate to 5 per cent. last week fears of dearer money have been banished 
for the time being, and how little internal trouble the Stock Exchange 
has to cope with can be gauged from the fact that not a single failure 
took place last Friday, nor has there been one for over a week ; so that 
the markets are able to turn their whole R 
and their own intrinsic values. 


In the electrical departments the tone, on the whole, is good. Most 
activity is displayed in the telegraph section, but supply shares are 
also developing more strength, and traction issucs have been boaght 
to some extent within the last few days. National Telephone and 
some of the manufacturing companies’ shares are improving, owing 
to the near advent of dividend announcements. 


The electrical railway market keeps steady, with little alteration 
in prices. Discussion is rife as to what dividends are likely to be 
paid upon Waterloo and City Ordinary and City and South London 
Ordinary. The best opinion tends to a slight increase, in the case of 
the former, over last year's 3 per cent., while it is not expected that 
the City and South London will be able to do more than maintain 
its previous distribution of 2 per cent., even if it can do this, since 
fresh capital is now ranking for diyidend without being so far 
productive. Central London shares were, of course, ex-dividend 


three woeks ago. 


In ccnsidering what electrical supply shares would best repay an 
investor by a rise in price, we have several times instanced West- 
minsters, Metropolitans and St. James’s. The shares of the last- 
named company are providing the feature in this market at the 
present time. Large buyiog orders have come in from people who, 
во gossips the market, have a very good idea of what the dividend is 
likely to be, and the price rose £1 on Taesday, the Preference remain- 
ing unaltered. This rise in “ Jimmies,” however, merely takes the 
price back to what it was on the first business day of the year. West- 
minsters are better, and Metropolitan, old and new, are also up 104. 
apiece. It is peculiarly interesting to note the distributions made 
by some of the supply companies a yearago. We turn the per- 
centages into sterling for the sake of more ready comparison :— 


Company. Div. per share. When paid. 
s. d. 
Charing Cross and Strand 5 0 February, 1899. 
City of London Electio 7 0 February, 1899. 
Metropolitan РЕ 5 0 March, 1899. 
Bt. James's and Pall Mall 9 6 February, 1899. 
Westminster vi 7 0 February, 1899. 


Loud complaints are being raised in the City about the way in 
which the electric light service has lately been conducted. So bad 
bas the light been on some occasions that gas and candles have had 
to be resorted to. We have already warned the City of London 
Electric Lighting Company that if it desires to retain the sympathy 
of its customers in its competition with the Charing Cross Company, 
it must look to its lampe. The Stock Exchange, it may be observed, 
makes its own electricity, and is independent of any outside aid. 

The telegraph market is chiefly rema:kable from the lively specu- 
lation that has arisen over Anglo. xerican Deferred (the familiar 

A”) stock. Dividend forecast тат zed from 25s. to 30s. per cent., 
against the 18s. per cent. paid a year back. A distribution of 1} per 
cent. will yield over 7 per cent. on the money, but the В” stock is 
& more attractive investment, paying 5 per cent. on the money even 
now. Direct United States shares improved on the declaration of & 
dividend of 3s. рэт share, but Globe Telegraphs did nct alter when 
the notice was posted in the market that 1s. 91. would bs paid on the 
Ordinary. Eastern Ordiuary has again advanced, and notwith- 
standing that the price is now ех dividend, it is quoted above that 
which ruled a week ago. Ohinas are unchanged, but Brasil Sab- 
marines are better, our view that they are a cheap investment fiading 
investors of the same opinion. 


Buyers have come forward for British Electric Traction issues, 
more especially the Preference, and a large number of shares now 
change hands daily. The Parliamentary Bills give great hope for 
important developments in the direction of light railways, aud it is 
urged that the British Electric Traction Company will be sure to profit 


. largely by the extension of the system. Tramway shares exhibit no 


quotable alteration. 
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SHARE LIST OF ELECTRICAL OOMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


Closing Closing | — 
Present NAME or Dividends for ended 
Ls. Share. the last three years. an. 10th, r "Fan п. Itb, 
1806, | 1897. | 1808. Highest.) Lowest 
110,900 African Direct Telegraph, 4 % Debs. eo өзге ТТ 100 [TI ee eee 99 —103 99 —108 066 
25,000 Amason Telegraph, shares eee eee eee eee eee 10 ee oe 8 — 4 8 — 4 ee " 
125,000 Do. do. 5 y 4 Debe., Nos. 1 to 1,250 Red 00 eee eee 85 € 90 85 === 90 • * 
875,520 | Anglo-American Telegraph ... „ Stock 186 8 — 64 — 67 66 
8,062,249 Do. | до. 6 Pref. (XY) eee too B DU 2 бв 6 118 —115 11434 —1154 115j 1144 
8,(62,240 М Do. do. erred 00 eee КІГ eee eee 17 T 173 173— 172 178 174 
А Brazilian Submarine 5 ol 107 |79| ... — 1 144— 16 146 | 14} 
75, C UL E Do. do. 5 Debs. 2nd series, 1906 eee eee 106 —109 106 —109 gee 
000 сыре» Мов. 1 to 44,000 000 [TT] ТТ eee 5 4 4 eee 2 — 8 2 — 8 eet 
10,000, JU Cable II) [III Ty) 00 8 8 8 % 165 —175 165 —175 
1,882,838 Do. do. оте Ф Deb. Stock Red. |Stock .. |102 —104 |102 —104 104} | 1021 
Consolidated Telephone 10/- | 3 1j an i L se. 
16,000 | Cube Ra. %% we. €, cw wf 1018725 T E „„ 
6,000 Do. 10 $ Pref. ... - sus ses eee | 10 10 10 19 — 20 19 — 20 I e 
12,981 Direct ee eon eee ry) eee 4 4— 6 4— 5 eee 
6,000 Do. do. 10 Oum. Pref, (TT) вое 5 10 10 9 * 10 9 — 10 TT eee 
80,000 Do. do. 4 Debs. eo? ове өөө 0 101 —105 101—106% eee 006 
60,7101 Direct United States Cable . * eae 14—12 |11j— 12; | 12] 14 


120,000 Direct West India Oable, ga V Beg. Deb. eoo II) [III 99 —102 99 —102 993 


4,000,000 Eastern "Telegraph, Ord. Book e m wee Stock 6% 7 Ф ма —158 151 —158 xd [4 150} 
1.413, 081 кыы BO 4 $ Mort, Deb. Stock ed. 5 6050. Y. Y. 116 —120 ш, M пе " 
astern Extension, Australasia, and Ohina Telegra 10 144— 15 142— x { 
16.90€ Do. 5 95 (Aus. Gov. Bab.) ] Deb., 1900, red. ann. ph € E 
6, drgs. s ев, ч vm v 00 6 Ф 5 Ф 99 108 99 108 ХІ) ТШ 
64, 400 : 0603,91, 4 —6, 100 6 б 100 —108 100 —108 "a 
$20,000 3 т bb j 4 $ 4 7 110 —121 116 —121 EM eis 
6 "Мо. P 
aas { nm * ort. Deb. 7 » 5% N » ш "p 
29005 seg п, E. CHEER ЕИ ЕДЕ 
180,227 | Globe w, "i V eas 3 * 10| 4 4 104— 114 | 10$— 11j 114 | 10; 
180,042 bs s ee | 10/6 6 148— 15} 14$— 15i 154 | 14% 
160,000 беи Telognephy of „% | 10 |10 10 80 — 82 80 — 82 82 303 
50/000 | С A Ы wi "i-a Yi } 100 | we |... 99 —10 99 —102 үю |... 
17,000 European Telegraph eee eee [T Y] 25 10 7 10 48 === 63 48 == 62 eee 
72.680 Montevideo Telephone, Limited, rd., Ов. 1 to 72, 680 .. 1 IT 009 i „өө 006 
е " Do. i So Pref., Nos. 1 to 86, 492 А 610 2 E : в? bi ` A y 
15,000 Do. ^ 6% Oum. Ist Pre. ш э . tole 4 |6 14—15 |14—15 143 14} 
Do. 5 Ф Non-cum. 8rd Pref., 1 to коо 515 5 51— 58 58 5 
1,839,4711 Do. м Deb. Stock Red. bok} 8j 8$ 98 —100 98 —100 99 
Д Oriental b gane » Nos. 1 to 171, 604, fully 115 6 1 1 ses - 
d. pss энин uropean Tel., 4 Ф Guar. Debs., 1 to 1, B : H И с af re " 
8 sec TT) TT 000 еве mr TI eee == =т= 
8,881 Submarine Cables Trast eee [11] ELI 96 606 Cert. 900 ооз 125 — 180 125 —130 125 eee 
58.000 United River Plate eee eee cee eee 6 6 6 % 4$— 6 4i— 54 47 е 
18,639 : Do. do. 5 % Cum. Pref. Nos. 1—16,639 | 55 nd ve dHd— 51 : 
179,917 А Ро. d do. 6 Debe. eee °өө ^ өөө Stock eee ee 108 —105 103 —106 • 
A, O West African ph, 5 95 "TT! РТТ eee өөө 100 5 Ф 95 09 —102 90 —1023 ° 
80,008 | West Coast of America, Nos. 1—80,000 and 58,001 dos 34 | ... sba 1 1 ees - 
160,000 Do. do. саре , 1-—1,500 Bras. Bub. 100 | ... is 100 —108 100 —108 өөө eee 
ка West India aod чр) 1 ni | 19 a9 cd | ү нш! 1 К 
84,863 Ро. do. до, 6 % Cum. 1st Pref. , | 10 |6 & |6 91— 9% 91— 9? | 94| 9i 
4,060 Do. do. do. 6 Oum. 2nd Pref. ... 10 6 6 7 — 8 7 — 8 ° 000 
80,0001 Do. do. do. 5 95 Debs., Nos. 1 to 1,800 | 100 | 6 6 104 —107 104 —107 - 
158, 100 Wastern Union of 0.8. Telegra 6 96 Ster. Bonds eee 100 6 6 98 —108 98 —108 ee LII) 


12,000 Do. 7 V Oum. Pref. ... | б | 7 @ | 7 $ А | 9 — 10 9 =, 10 LI) 
80,000 Charing Oross and Strand Nleetzio! 56 7 8% 9j— 1 9j— 103 AE 
20,000 А до до. до. Мов. 80, 01—50,000 Beo e | жь | 1 104 EET 
84,000 Oheisen Mleotriaity В pply, Ord. eee 5 5% в 6 * = A 4 A Nat. 
u 9 9 eee тт 06 
1 Do. do. do. Deb. dert SÉ Stock 44 à iis 105 —111 109 —111 | 110} | ix 
60,000 | City of London Electric ee 1017 10 6 | 10 — ll 10 — 11 104 10} 
40,000 : Cum. Pref.,1 to 10 | 6 6 6 121— 184 123 — 133. 
400,000 Do. Deb. Btook, B а at £11 all paid S06 6 . 122 — 122 —197 | ... |... 
40,000 | County of & Brush Prov „ Ord. 1—40 10 ail 10 — 11 | 9—10; 10 .. 
20,000 Do. do. (7) 40,001 00,00 10 6 Ф 6 Ф 6 % 18 — 14 18 — 14 | eee | 00 
$00,000 Do. 4495 Deb. Bock: Prov. Ed (all paid) Rd. "IG TT E А 107 — 110 106 —109 109} | gi 
26,100 | Idmundsons Bleo. Oorp., Ord. Shares 885 51... 5 7 71 42- si 4g — | tas 
110,000 | London Electric Supply О Limited, Ord. Vas 8, .. Я $e. d st 2]— 28 * 
48,050 em do. [orm 5 ове soe 6 Ф | 6 54— 57 | | ee 
100,000 do. do. 4% 1st Mt. Db. Stock Rd. Stock) ... he .. 102—104 103 —104 | .. po 
62,500 Ai Blectrio Supply, 101 to 63,500 T- | 10/6595 692, 625, 184— 144 |14 — 15 Ж 
422,500 447 ан 501 to 85,000 ... 10 | ... ге * 0 18 — 14 184— 14}  .. |... 
220,000 Do Mortgage Debsnture Btook |... * 4% “© 116 —118 1115 —117 | cs 
125,000 Do. "i Mori Deb. Stock Red. .. ... [Stock 95 — 97 951 95] 
6,452 Notting Hill Hlectric [II eee TI 10 4 151 161 154— 163 і TII | [T 
81,980 | St. James's and Pall M 6 но Light, Ord. ... - 5 e dE r | 14 — 15 15 — 16 183 157 
30,000 Do. do. 7 Ф Pref., 20,081 to калын |? 9 maed 4 9 — 93 6% вее 
65,000 | South London шыу Supply, Ord. $e 1 5 4 — ЕР 


m 
_ _79,900 | Westminster Hleotrio , Ord., 101 to 80,000 14 — 15 | 144, 


3 $ | ^ ur 


Dividends marked § are for à yeas consisting of T——-— ДЕТ the next, 
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SHARE LIST OF ELECTRICAL COMPANIES—Oowwei. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


NAME, 
Aluminium shares, Nos. 1—65,000 . m РРР 


4 % 1st Mort. Deb. Stock Red. вео 2% 
Traction 


Do. 
British Electric э ies 
Do. do. 6 Cum. Pref. 80,001— 80,000 


Do. do. TELA 
British Insulated Wire Ord., Nos. 1 to 40,000 .. 
Do. do. 6 X Cum. Pref. Nos. 1 to 27,500 .. 
Brush Elecl. Engi Enging., Ord., 1 to 90,000 ... 


Non-cum. 6 95 Pref.,1 00 005 
Do. do. Perp. . Stock “ 
204 Deb. Stock Red. 


Do. do. 
шашы Cable. Constra on shares, Nos. 1—20,000 . 
o. do. 6% Cum. Pref. ... 
ро до. 44 95 lat Mort. Deb. Stock Red. 
M 5 ега. Shares eee see 606 


Pref. half-shares eee eee 
Do. do. Def. do. sa eo 
City &nd South London Railway 


Do. do. Ord, shares, Noa. 22,501 to 60,C00 £6 10s. pd. 


Orompton & Оо., Nos. 1 to 82,008 өз 
Do. 8 Ist Mort. Reg. Debs. 1 to 900 of 
00, and 901 to 11,000 of £50 Red. 
dison & Swan Utd. II. let, “А” shares, нор 
Do. do. t A" Shares, 01—017,189 
Do. do. do. 4 95 Deb. Stock Вей. ... 

Electric Construction, 1 to 112,100 ... MEN б 
Do. do. 7 % Cum. Pref., 1 to 25,000 ios 
Do. do. 49% Perp. lst Mort. Deb. Stock... 

Elmore’s Patent Oopper 5 боа. Feet 1 to 70,000 ... - 

Greenwood & Bade 7 7 — E 1 to 9,600 Sis 

Henley's (W. тш eee eee эое 
Do. Ф 47 Pref. eee see 
Do. do. do. 44 Mort. Deb. Stock... 

India-Rubber, Gutta-Percha and Telegraph Works ш 

до. 4 95 1st Mort. Debs. 
Do. e Pref., £10 peid eee eee 

Telegraph Construction and Maintenance . 

W " "E Deb. аел to 1, 500 Вед. 1909 . 
egrap кн, 08. 1 to 20, 000 eee 
Do. do. 6%, Cm. Prf. Nos. 1 to 20,000 m 

Waterloo and City Railway, Ord. Stock... eos see 


— ——2— — | ee ERS | —— оннан 
. 


tor z Closing 
Share. the last three years, 10th, an. 17th. 
1 | 10 $ 10 i — 22— 84 
Ls 0% III o5 100 9b —100 
10 ee eee 6 % ise 134 1 13 
10 eee өөө eee А I 
Btock| ... x .. |125 —128 125 —128 
5 . II- 1234 |11— 
5 eg 6 — 
a Th a » 3 3 
2| 4 ° — 
Stock Tx „Ро 116 110 —116 
T en 102 —105 
5 10 Ф| 134%] 15 % iy 18 18 — 14 
stook) | . ll 110 —118 шо 016 
10 | ... n ide 91— 10 91— 10 
6 eee 008 eee 5 5 
T р — 44— 6 
Stock LA & 11%] 217 59—62 | 59 — 62 
10 n a we | d 5 | 4— 9 
8 [II eee ТТ 84 — 8&— & ха 
T cee .. | 98 —101 93 —101 
5 6 * 6 N 1j- 21 | R- 2 
5 6 6 84— 44 — 4i 
100 i: 2 1: 98 — 96 91 — 93 
| Fa 3] RAS ES 
Stock eee eee soo 104 —107 8 xd 
2 oe eve eve 8 — ros 
10| 7 7 7 10 — 12 10 — 12 
5 | 10 12 14 ? 12 — 13 12 — 13 
5| 7 7 7 5 — 
Stock! 47 449%) .. 111—114 |111 —114 
10 | 10 F 10 4| 10 J 204— 214 | 20%— 214 
100 | ... ss . |100 —104 |100 a 
10 ва — Sj | 8H- 
10 5 85 Y: 18 — 18} |13— 1 
12 | 16 16 15 35 — 39 85 — 89 
100 00е Ty) eee 102 —106 102 —1065 
б I) eee eee 9 == a 51— p. . TI) 
б eee % eee 54— eee TP 
100 eee eee 8 % 101 —104 101 —104 oe eee 


. ; 
Dividends marked § are {or a year consisting of the latter part of one year and the first рагі of the 


LATEST PROCURABLE QUOTATIONS ОР RE E 3 NOT OFFICIALLY QUOTED. 


Unless er eiie — MA shares are fully paid. 


Electric 


and Knightabri hting, Ordinary Shares 
£5 Nu 3 d) теги lst aec aa 6%, 25 
(t: дф, 33 55 102—106. Dividend, 1898, 


Kidd e ud Piat District Коош, Pref. (£6 pd.), 6—64. 


r. Parker, £10 (fully paid), 182 
Bank rate of discount 5 per cent. (January 11th. 1900) 


MARKET QUOTATIONS, Wednesday, January 17th. 
METALS, &. (continued). 


Birmingham Blectrio Supply, Ordinary £5 (fully paid) 8—10. 
Brompton and Kensington, 4495 Debentures of £100, 102—105. 
National Electric Free Wiring, 10s. paid, 5s.—7s. 
Oldham, 5 and Hyde Electric (£10 pd.), Ord., 15—19. 
do. Pref. (£10 pd.), 1053—11 
Smithfield Market Electric, 4—14. 
* From Birmingham Bbare List. 


This week. Last week. |12сгеме ог This жез. LAN week: Teo or. Dee: 


f Bbonite Rod ео ee ee per lb. 8/- 
3 per owt. 8 18 = я М = р P^ 
өө ee . ө ee oe ee per 
а $$ Nitric өө oe ее рег сті. y: s. ee “ и Wire (basis pri ) ee per lb. 1252 
a н Oxalio .. ee ee per owt. [7^ r] ee 9g и Sh ee ee ee per ton 
a p Sulphurio m ee ee per cwt. 6 ee g ," ° ee per ton #82 
Sal per owt, 40/- 40/- К | я German Silver Wire .. .. per lb. 1/6 
а Ammonia, Muriate (crystal) .. per ton 499 239 ee h Gutta-percha, fine „ per lb. 77 
а " " „ per ton 21 h India-rubber, fine Per lb. 4/7 to 4/8 
 Biseiphide of Gar „ per ton 46 1 46 10 T Iron, Charcoal Sheets .. per ton £18 
а of Carbon .. .. per ton £415 £15 . é „ Pig (Cleveland warrants) per ton 68/1 
a Borax .. .. of „„ per ton 416 10 416 1 6. according tosize per ton #11 
а Bensole (90 9.) ec оо „е Per ul. 4 77 эз $ p heavy ..  .. per ton 70/- to 72 6 70/- to 72/6 
н А) оо өө per gal. 6 oe $ 4, Wire vanised No. 8.. per ton 814 5 
а Sulphate... ..  .. per 494 10 95 10 £1 dec g Lead, Ingo .. . per ton 81665 
а Nitrate se ee per ton 495 296 АЕ f н» Sheet per ton £18 
а „ White eo der ton £31 231 RA m Manganin Wire No. 98..  .. per ib, 8j- 
Methylated Spirit, .. — .. e uL aw 4 iid 2 Mica (in original cases), small" p ib. dd. to Bd 
ee eo ee ca 0 cases т . ө 
Ма fha vent (90 % at m Бл - а " " medium Ber E 900 с de 
ee ee ee per ee и large А рег е 
a Potash, in oe rl my 5d. 5d. ‘ p Phosphor castings lb. | 1/1 to 1/4 
а „  Oeustio % .. per ton au 494 2. Р bars & per Ib. | 1/1 to 1/4: 
а Bisul ss ee рет ton £85 285 ае P " rd str'p& sheet per lb. | From 1/34 
a Bul Д of | ee ее ee ре оте MS Pree ee treme Wire eo ee е N 
° ee um ee ee 
a Sulphur, Bublimed Flowers .. ber on 126 450 - 1 Steel, Magnet, aoc'd'g to desc’p’n p. ton om #15 
в! Dum 3 "e su a oes чыз сы £190 10 to |8116 to £117 
" ee 
a Boda, Caustic (white % . per ton 47 10 4110 i g Tin, block .. .. .. € pied £121 10 nom. 
ee ee ee per n ee ee е ee per ө 
а „ Bichromate, casks . Per lb. 40, 44. * „ wire Nos. 1 . i. . per lb. 1/10 
METALS, Фо. p White Anti - friction Me 
' White brand per ton | 440 to £10 | £40 to £70 4" 
Aluminium in ton ee рег ton #234 А j Yarns, Oo ө l0lb, bund les pr Ib. 7 d. ` .. 
b ч i in ton lots е рег юп #191 £191 ee f * Best lea. 0 0 per Ib. 14. inc 
p Babbitt’s metal si per ton | £75 to 4185 0025 J » ‘Hemp, 8 ply 10 Ibs, ee Per lb. oe 
Brass poe 9" to 19") basis per ib. 8d. oe J » Russian, 10 Ibs. per lb. . 
б» be ( oo per lb. 104, 101 p $f » Jute, 180 Ibe. rove . per ton £145 814 5s. inc. 
c „Wire, basis per lb. 81d. 83d. : k Zino, Sheet (Vielle Montagne bad.) p. t. £94 6 nett. | £24 b nett. pi 
Quotations eå by Quotations su „ 
а Messrs. G. Boor & Co. f The Rubber, Gutta-Percha, and Messrs огыз by, Limited. 
b The British Aluminium Company, Ltd, Works Company, Lid. Ы Mesars. W. T. Glover & Co., Ltd, 
в Мете. Thos. Bolton & Soas, Messrs. James & Shakspeare, n Messrs. P. & Soas 
d Messrs. F. Wiggins & Sons { Messrs. Jackson & ТШ, o Messrs, J Matshey & Oo., Led. 
e € Messrs. Bolling & Lowe. э. Тһе Phosphor Вговзе Company, Ltd. 
1 Mesers, Henry О, Feo & Os, 
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GASOLINE GAS FOR BOILER HEATING. 


Ata boar ад the American Society of Mechanical Engineers at 
New York in December, Mr. Herman Poole gave a paper on Experi- 
ments on Using Gasoline Gas for Boiler Heating.” 

The principal object of the experiments was to determine whether 
ades al gasoline could be used to raise steam in boilers, and at 
wha | 

B-fore going further into the question, as gasoline is not so com- 
monly known in England as in those countries in which petroleum is 
found in its crude state and prepared for commerce, it may be 
explained that “gasoline,” or, as it is generally called in England 
“gasolene,” is one of the products derived from the preparation of 
crude petroleum for commercial purposes. Orude petroleum is sub- 
jected to distillation, and tbere are given off, at temperatures below 
and approaching 150° О. (302° F.), vapours which, when condensed, 
are found to consist of rhigolene, gasolene, naphtha, bensine, ligroine, 
со eas nel to from about 4 to 16 per cent. of the crude 


ma 

From this it will be apparent that gasolene will be cheaper, and 
more readily available, in those countries where the crude petroleum 
is purified for commerce. The cost per gallon is given at 10 cents, 
which, on the English gallon, would be 13 5 cents, or, say, 6d ; that 
is to say, in those countries where gasolene is sold at 10 cente or 54. 
the gallon (American), the English gallon would cost 6d., but this is 
not equivalent to saying that gasolene could be obtained in Eogland 
for 6d. per gallon, as it is re iu comparatively small quantities, 
and then carriage would have to be added. Gasolene is very in- 
flammable, the flash point being 32? F., while paraffin oil has a flash- 
ing point allowed by Government as low as 73° F. 

The experiments described by Mr. Herman Poole were carried ont 
in a very crude way, but are described in a very detailed manner. 

If the results of the experiments had been more accurately deter- 
mined, and analyses and other particulare taken, they would have 
been of some considerable value; bat as only certain particulars 
were obtained, it is sufficient to say that the thermal value of the 
gasolene was 20,000 B. Th. U., and under the circumstances, it was 
proved that gasolene could be employed to raise steam, as shown by 
the following heat balance table :— 


е 


Huar BALANCE. 
Total heat value of 11b. of oil, 20,000 B. Th. U. 
B. 


. U. Per oent. 
Heat absorbed by boiler... e. e. 8,483,250 76 5 
Loss due to water formed by combustion 
of the hydrogen ... side Р? .. 385, 100 8 5 
Estimated loss due to heat in chimney 


Loss due to absorption, radiation, & %o. 445,050 100 
4,550,000 1000 


In the experiment it was estimated that 85 American gallons of 
gasolene were used, weighing 227:5 lbs., to iis quur; 1,000 1bs. of 
water, at a cost for oil of 14s. 7d. for 100 Eng gallons of water 
turned to steam at 60 lbs. pressure. 

This, in the ordinary steam practice, at 20 lbs. of water per I. P.- 
hour, would be equivalent to 34d. per 1. H f. for fuel, in place of ‘1d. 
when using coal at 15s. per ton, which goes to show that gasolene 
would only be available as а steam raiser for special purposes. 


STANDARDISING IN ENGINEERING 
CONSTRUCTION. 


Im Sir Benjamin Browne's final paper on this question in the 
ing Magazine he has, we think, fallen somewhat into error. 
We quite agree with him that it is folly to suppose that a combina- 
tion of employers to raise prices all round would enable them to 
pay better wages, and that the public would in the end have to pay. 
Of course, this is jast what the public does not do. High prices 
tend to check the public and their expenditure, and put a curb on any 
serious attempt to raise prices. But Sir Benjamin himself 
appears to us to make a very serious error. He appears to be 
uen of a Smiles in his ideas, for he evidently thinks of nothing 
t saving money to invest it, whereby, he says, the saving men 
employment for engineers and others. 
bold Fung on this basis, he says it is better for the capitalist to get 
iv, of а certain £100,000 that may be on the loose, than that it 
pira go Anto the pockets of many workers. Bir Banjamin, in fact, 
that 20 on e-sidedly at the idea of investing money to pay 5 per cent., 
we ће entirely overlooks the consumer. 0 bis ent out, 
in should all do our best to spend nothing at all, but save it for 
bli tz. Sir Benjamin ought to know that as soon as the great 
Че begin to lose faith in the continuity of good times, they do 
and 2 (0 Heard. A housewife makes her old kettle last а bit longer, 
then shaabby curtains are hung once more, and the tition of 
ot E Paltryy and apparently insignificant acts throughout the breadth 
arope in milions of homes soon throws a Wolverhampton on 
Check 8. and stops a few Nottingham looms, and puts another 
ef or,  Censumption, and so the ball of distrust feeds on its own 
thar аай bad times are said to have arrived, which simply means 
and People are only buying necsssaries; and the bad times continue, 
thay "Pes live when possible within their means for so long, 
Many of them money, and in due time they begin to 


вое 286,600 50 ш 


т it and trade revives. But trade ought never to have become slack; 
people bad not been too extragavant it would have gone steadily 
on, and it is because the great public of weekly wage earners are not 


Ё кему and investing that consumption бозе on. Yet Bir Benjamin 


would stop the consumer and altogether megnify production. Such, 
at least, is the Icgical trend of his arguments. Unfortunately for 
the capitalist class the workmen bave no trust in his ways, and 
р spend their money rather than entrust it to the wily capitalist. 

е see no reason why the workman should not obtain a fall share of 
the profits of trade, and it should not be forgotten tbat without trades 
unions be would have been tyrannised over quite as much as he has 
tyraunised over the employers. 

Bat Sir Benjamin, in denouncing Socialism, commits the common 
error of thinking that Sccialism implies simply the dividing up of 
all goods in equal shares all round. The great question to our mind 
for the working man to consider ів, how is he going to treat bis 
employer? In the first place, if the workman would be more self- 
respecting and would join with his fellows in making firm demands 


for just righte, he would effect much, bat at the same time he mast 


show a clean sheet on his side, and must cease the shirking policy 
under which he has been compelled to defraud his employer of late 
years. Trades unionism has had a heavy blow, but it has arisen from 
men who have crept into its ranks from the class who have imposed 


on their fellows by being too glib of tongue. Why is it that certain 


trades unions appear to get along all right without strikes, and yet to 
maintain their members in good wage-earning employment? The 
answer is, that their officials have made thie their aim, and have not 
made of their offices merely a stepping stone to Parliament. 
Employers, as а rule, cannot afford to reject a fair demand, and no 
well-conducted union need ever resort to & strike. We are of opinion 
that an eight hours’ day would long since have been secured by 
workers determined to have it, and sensible enough to ask at the 
same time fora one break day, and to make sufficient clamour for 
trains to carry them. As matters are, the eight hours’ day is not 
practicable; first, because the men would have to sacrifice the half 
price of the workmen’s trains; secondly, because already the existing 
railway companies cannot carry those who travel between the hours 
of 730 and 9.30; and thirdly, because the greatest enemies to the 
comfort of the working clesses themselves are the London Oounty 
Council and other municipalities who have done their best to nullify 
the wishes of Parliament by using every artifice of which they were 
capable to stamp out the demand for better means of transport. 
Whatever the working man has suffered has been quite as much 
through his professed friends as from his supposed enemies. 

It is a standing disgrace to the working man of to-day that 
his home and surroundings are so miserable, for the average 
income of the working class man is far greater than that of the 
poorer of professional people. The expenditure of the workman, as 
a class, on beer is simply disgraceful, But the respectable body of 
the working class form the great consuming class of the communi y, 


and are quite overlocked by Sir Benjamin, whose idea of the public 


seems to be as of some entirely separate set of e on another 
planet, whom we must placate от cheap prices and unlimited produc- 
tion, to wbich end we must save, and invest, and reduce our 
consumption to a minimum, which is irrational. The Socialism of 
the real thinking man is simply that all who will work need never 
fear to starve, and therefore thrift becomes folly. But we know cf 
no such Socialist who thirks his doctrines could be safely applied, 
for nine-tenths of mankind would cease to labour honestly unless 
a n force, and a merciless, put them bayond the pale to perish. 
Without absolute honesty, successful Socialism would either be 
impossible or would be compelled to put half the people to death. 
Btrange that, for lack of so simple а matter as common honesty, the 
whole world is shut out of paradise ! 


LARGE ELEOTRIO LIGHT ENGINES. 


In discussing the question of large engines for electric light purposes, 
Mr. R. D. Summerfield comes very near to attempted pro hecy in the 
5 rary, the Electrical Engineer. бо begin with, 

goes boldly into the discussion of single and double-acting engines, 


of the widesp: 
advocacy of single-acting types. Bo, too, is the claim that such 
engines are self- . They are not more so than other . 
It is also held by some engineers to be a very serious fault of single- 
acting engines that they are so difficult to lubricate, and that only 
certain oils are available for lubricating them, the price of which is 
excessive as com with the тап of lubricating oils. 

The author claims that for large engines those of double-acting 
type are preferable, being so very much smaller for equal power and 
capable of ават lubrication by forced oil lubrication. Тһе high 
speed double-acting multi-cylinder engine, of which he approves, has 
he fears, а rival in the tw.-cylinder low speed type of compound 
engine, wbich is being put down in large numbers— chiefiy, we should 
imagine, where American inflaences are at work, and not from any 
particular merit of the class, which is unnecessarily clumsy, and is 
run at about half the speed that engines of equal size are run when 
under English infiaence. 

Тае type of engine he advocates would have eight cylinders and 
four cranks at 90°, the shaft supported in swivel mounted 
on screwed pillars capable of being raised or lowered for adjustment, 
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or removal of lower brasses Не would support the cylinders on 
cast-iron or steel columns, with filling plates of sheet-iron fitting oil 
tight, but quickly removable. Connecting rods he would make 
hollow, and utilise as oil reservoirs for the big ends. As 200 revolu- 
tions is a low speed for a governor, he would drive this by gearing 
at 400 revolutions. Simple heavy discs of small diameter are, he 
says, all that are as fly-wheels with the number of cranks 
proposed. It seems to us that the advocacy of engines with so many 
cratks is a confession of weakness. The author urges that if one 
cylinder of a two-crank engine should break down, the remaining 
half of the engine would be unable to do the work, but the breakage 
of one of three cylinders would still leave two-thirds of the power 
available. Rather than the cylinders, we must assume that it will 
always be the crank or the shaft that is going to give way. 

This constant attempted provision for shaft or cylinder breakage in 

an electric light engine is an unhealthy legacy from the ill-considered 
attempts of electrical engine builders to make a 2-inch shaft perform 
the duty proper to a 4-inch shaft, so that finally it has become a sort 
of gospel that cylinders and crankshafts must inevitably come to grief 
—a doctrine utterly pernicious, and founded on too keen a desire cn 
the part of engine makers to shelter bad design and practical 
ineptitude bebind a supposed doctrine of total depravity of shafts a 
blessed doctrine indeed for engine builders, so long as steam users 
could be induced to live up to it. Oylinders should rarely give way, 
and crankshsfte have only done so from sheer weakness that ought 
not to have been permitted. 
- Forced lubrication is a practical necessity that should be provided 
in high-speed engines. This, with ample bearing area, must effectually 
prevent seiziog of the bearings where due provision is made for the 
penetration of an oil of suitable ] 

Our author is a little out of bis reckoning in relying on the number 
of cranks of a four-crank engine at 90° to reduce the necessity for a 
heavy fiy-wheel. The arrangement, after all, only has the same 

moment as а two-crank engine with cranks at 90°. 

It is state d that a 2,500-н.р. steam turbine is to be built in America or 
elsewhere, and if it proves а success a very different state of things in 
the near fature may be looked for. The steam turbine has, so far, 
P received the reocgnition of engineers to the extent that we think 
is due. ` 


ELECTRIC DRIVING IN DYEING AND 
CALICO PRINTING WORKS. 


Ir has been held for a long time past that one of the most profitable 
fields for the introduction of the electrical distribution of power is in 
worke devoted to calico ран and finishing. It is absolutely 
essential, however, that a ealico printing machine should be under the 
ready and absolute control of the operator. Moreover, it is highly 
important that there shosld be easy regulation of speed. The old 
method of diiving printing machines through the medium of line 
shafting and clutch gear giving different speeds has been EM 
abandoned, and the most common practice, apart from electri 

motors, is to employ an independent engine geared on to the shaft of 
the machine. It is obvious that such engines cannot, under any 
circumstances, be economical, because the engines have to be 
frequently started and stopped, and at low daar they must of 
necessity have extremely low efficiency. It is ly nece to 
speak of the continuous losses that arise in the necessarily long 
lengths of steam pipes where separate engines are employed. But 
though, at the first glance, it might appear that electric motors could 
be instantly adopted for such purposes, there are, however, certain 
initial difficulties to overcome. One of the most serious problems 
in the driving of calico machinery is the providing for the numerous 
variations in speed, and in some cases, icularly in Lancashire, this 
has been solved by means of a y devised switch, which has 
something in common with the series parallel controller. In one well- 
known case, by an arrangement of the three-wire system, it is possible 
to supply the motors with variations of 100 volts and 200 volts, and 
this means gives such a degree of nicety in controlling the speed that it 
has been found possible to vary the speed of the calico from 5 yards to 
60 per min., with, of course, many intermediate stages. An interesting 
example in the adoption of electric driving for such machinery is to 
be found in the works of the Berlin B'eachirg, Dyeing and Printing 
Oompany, at Oberspree. In these works, some 17 motors, varying in 
aise from 40 down to 5 НР, drive bleaching and drying machinery, 
calenders, foulards, jiggers, and praan mac ‚ In tbis instance 
the supply of current is obtained from the Oberspree public electric 
lighting station, tbe price charged per unit being as low as 13d. 
6,0CO-volt кие ре current is supplied to the transformers in the 
dyeing works ugh triple concentric underground cable, and is 
reduced in the case of large motors to 500 volts, and for motors under 
15 н.р. to 110 volts. From the low tension side of the transformers 
the conductors are taken to a main switch board and the distribution 
of current is effected through two separate boards, one of 500 volte, 
and the other of 110 volts. Obviously, as the machinery driven 
varies considerably in gigs, the driving from the motor is done on 
different methods. In some cases the motors are direct coupled to 
the machinery, in ofher cases shaftiog is employed, in some instances 
double-tooth gearing is used; and in a few cases triple-tooth gearing. 
There are other cases where а machine is driven through the medium 
of belting. Where macbines are taking a somewhat small power and 
working with a fair degree of regularity, power is transmitted to the 
motor by means of belts and shafting; and it may be interesting to 
many to learn that in such cases the motor is started by means of a 
liquid resistance. The princi machines, however, such as А 
hydraulic mangle, and the calenders, are driven by separate motors. 
The motor for the hydraulic mangle is direct coupled to the main 


shaft and turns the rollers, as well as working the pump and feeding 
the hydraulic arrangement for bringing the rollers 


by an ander wheel. The following table 


| operated 
shows the various details of the machinery driven at the Oberspree 


factory :— 
Reve es | 
о А nnec- ; 
ко | H.P. 5 Ет ion Department.! Machinery driven. 
min, | 
79:5 40 | liquid  'shafting bleaching 3 washing, 2 acidifying, 
| 
| resistanc. | 1 chloriog machine, 1 
| | | | | boiling apparatus, 1 
| | gtroth stretching 
| | trame and sundry ap- 
| | pliances. 
1.425 6 metal  shafting bleaching 1 drying and stretching 
resistance . room machine. 


ME ator | 
20 10 uid  shafting prepara- 3 raising and 1 erop- 
| | — ping machine and 1 
| | | | А 
475 20 | liquid coupled finishing 1 hydraulic mangle. 
; resistance | i 
950 15 metal double- finishing I calender. 


regulator | 
1435 8 | ditto айо ditto 1 calender. 
950 15 ditto | ditto ditto — loslender. 
1425 8 liquid belting | ditto 2 starching machi 
| resistar.ce | | 1 dresser, and 1 pump. 
950 15, ditto , ditto , ditto 1 stretching, 1 wind- 
' ! | | ing, 1 folding, and 1 
| | d g 
i | | | andsundry 
| | plianoces 
1425 5 | ditto | double- dyeing 1 drying тые. 
| | toothed "a 
1,425 5 | ditto — ditto” ditto 1 water calender. 
1,425 | 8 ditto ‘belting ditto 4 foulards, 6 jiggers, 


| , and 1 ventilator 

950 20 metal triple printing 1 duplex  four-roller 

resistance | toothed | printing machine. 
with pee d gearing | 

regulator 

950 15 | ditto belting ditto 1 four-colour printing 


| | , machine. 

1425 8 ditto ditto | ditto 1 two-oolour printing 
| | : : macbine. 

950 15 ditto >: ditto ditto 


1 six-colour printing 
hine. 


| 
| 5 
eight · oolour g 
machine. 


950 1s ditto | ditto аш 


| | | | | 


POWER LOSSES IN THE MACHINE SHOP. 


Мв С. H. Benjamin, in the Engineering Magazine, thus distributes 
the horse-power expended in the ordinary machine shop:— 


Engine friction 10 per cent. 
Line shafting - "m oe ie 15 „ 
Belts aud pulleys ... ew " . 15 " 
Empty machines ... D in: .. 16 AN 
Cutting metall. СА Bo . 45 ý 
Total .. .. 100 per cent. 


and even this efficiency is probably only realised when everything is 
working at full capacity. Of all metals cut in the machine shop, cast- 
iron is said to absorb least power per unit of weight removed, while 
the harder sheets require the maximum. Thus, to remove 1 1b. of 
cast-iron per hour requires the continuous expenditure of from 015 
to 030 H.P, or, say, an average of one-fortieth of a horse-power, 
where steel calls for one-twenty-fifth of a horse-power. An average 
lathe will cut 10 to 20 lbs. of cast-iron per hour and absorb } to $ н.р. 
in useful work, and similarly steel will be removed at a rate of 5 to 
10 lbs. and demand one-fifth to two-fifths of a horse-power. Mach 
also depends on the condition of the machine itself, which may 
increase its demand for power from 0:336 to 23 HP. very quickly, 
simply from a dry main spindle. A lathe run without cat may 
absorb 0 04 to 0:16 H.P., and this will mount up to 03 or 0'4 simply 
by tightening the work in the centres. A large 84-inch wheel lathe 
has been found to absorb 175 H. p., and when cutting 5'8 K. r. on 
heavy work. 

Planers use 035 H P. per pound of cast-iron removed per hour, and 
0 065 H P. per pound of steel, and they may remove 20 Ibs. of soft steel 
or 30 Ibe. of cast-iron per hour. Ordinarily, however, a machine 
would not consume 1 to 1:3 E. P., as these figures would indicate, but 
only about 1H. Adding for friction the machine will probably 
require an average power of 1:0 н.р. in ordinary work. 
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The author cites numerous tests made to determine power 


a ing electrical driving there is some considerable loss in trans- 
on. 

We have, personally, no doubt that the more direct the application 
of electric motors the better will be the economy in many instances, 
but we bslieve sub-division may easily be carried too far where many 
small machines are placad near together and driven more or less 
intermittently. Ia such a case one small line shaft and one motor 
will drive all the little machines, and the motor will be of far less 
cost and power than the aggregate of motors if applied one to each 
machine. Bat for large machines, single motors to each machine are 
a decided economy, and we have had brought to our notice the case 
of a building occupied by several printing firms, one of which has 
motors to each machine, and uses only a on of the current used 
by other firms of no greater capacity, but employing fewer motors 
and a considerable length of shafting. Apart, however, from the 
. driving has the advantage of 


1. A better arrangement of machinery to facilitate handling of 
wor 

2. Clear head room for the use of lifts and cranes. 

3. Light and cleanliness. 

4. Better flexibility for changes and extensions. 
_ Oa the general question of economy, it is in the power that 
is not that saving is effected. We once referred in these 
columns toa little shop where the use of electricity would save 
about £300 per annum. Since writing that, the 3 who 
hesitated to spend £50, has spent considerably more putting ina 
new boiler, and he is still taxing himself for the coal and wages, out 
of all proportion to the very short hours during which he would use 
current. It is the small shop proprietor who oan effect the biggest 
economy in the power ho pays for. 


ы 


AN AMERICAN PACIFIC CABLE.” 
Br GEORGE OWEN SQUIER. 


| (Continued from page 75.) 
Pnoroenp MaNAGEMENT OF THE CABLE a8 A GOVERNMENT 
ENTERPRISE, 


that the proposed Pacific cable will be established by 
the Government, opportunity will be presented in this new and un- 
occupied field of the Pacific, unfettered by precedent and obligations, 
to introduce such radical changes in ке poy and business manage- 
ment of the enterprise as will operate advantageously to the whole 
people who are directly concerned, and for whom the cable is 
ташу built. Private corporate management naturally aims at 
dividends for its stockholders. It is а matter of statistios that 
in cabling throughout the long distances involved in the East, out of 
every 100 m sent, 99 are purely commercial in character, and 
one of private nature. Cabling throughout the world is so expensive, 
that it is only resorted to for urgent commercial purposes. The 
sent tariff rates strictly limit the kind of traffic offered, and pro- 
bit all other than that of the most urgent nature, and are suf- 
ficiently high to keep the long cables actually idle for a considerab'e 
portion of each 24 hours. The enormous volume of ithe t 
mails пса that the н, сае plant 5 duplicated many 
times, an overflowing, € cable rates were 
sufficiently Г 


ELBOTAIOITY THB IDEXAL MEDIUM FOB TRANSMITTING 
INTELLIGENCE., 


кы triumphs of science in the last half oehtury have been nowhere 
оте exem 
intelligence. The mails, the telegraph and the hone 


far ontatri either on land or sea by the practically instan- 
taneous — year by year is 
Tue dd пе А the · world's oes ч ороп the wire." 
me approaching, us hope, w & telegraph 

and cable letter seivice at rates comparable with areas 
postage rates will be realised throughout the world, with its conse- 
quent revolutions in business and social methods. Time has an inter- 
mo value. The fastest mail express, or the swiftest 

Ocean mail ship, are as naught compared with the volocity of the 
electrical impulse, which practically annibilates any terrestrial 
dimension. As tha distance ses, electricity surpasses steam in 
а continuously increasing ratio. In the case of a message to be sent 
across the street, probably there is no more efficient and satisfactory 
method than by a mail delivery messenger; but if this m is to 
be sent half-way round the earth, the minutes required by the tele- 
graph, ran into weeks and months by the slow process of the mails. 
team time is directly a fanction of the distance to be traversed, and 
from the nature of things must require twice as long to go two miles 
М опе. If then, the cable saves six days between Europe and America, 
it will save more than twice this time between America and the Hast, 
is, from this point of view, correspondingly important and neces- 


pw presented at the 138th meeting of the American Insti- 
Engineers, New York and Chicago, December 27th, 


tear of machi 


sary. Since electricity so far outstrips any other known vehicle for 
transmitting intelligence, it must eventually carry all the important 


- information and practically take from the present mails more and 


more of the most urgent letters. 


CONTINUOUS Ова or THE CaBL€* PROPOSED. 


With the Pacific cable in operation, and possessing such im- 
measurable advantages over the mail, how can any management be 
entertained which доза not aim at the use of the cable continuously 
to its fullest capacity? Oable property is peculiar in that it does 
not, like mechanical machinery poesessing moving parts deteriorate 
with use, and its life is not therefore dependent upon the amount of 
traffic transmitted. The ordinary manufacturing plant is usually not 
operated continuously because the coal consumption, the wear and 
, and the extra ex of employés—combined 
with the state of orders received, do not present a sufficiently 
attractive economical proposition. Bat a large cable property 
гони unique conditions from а purely business: standpoint. The 

ulk of the capital invested is b under the sea, and much the 
largest item to bs earned is the interest on the capital. A 2,000-mile 
line requires but two operatiog stations, and the aunual expense of & 
few clerks who actually operate the plant, forms a comparatively 
insignificant part of the total annual expense. 

In the estimate of Mr. Alexander Siemens upon the British Pacific 
cable in a paper at Otawa in 1894. bat 12 per cent. of the total 
annual ex was for operating staff proper, and this also provided 
for more than double the usual wages, in consideration of the isolated 
positions cf the mid-ocean stations. Add to this the fact that what 
ordioarily corresponds to coal consumption, hera consists of a few 
electric batteries, and is therefore practically nil, and also the fact 
that usiog the plant causes no de , and the logical business 
conclusion is reached that ocesn cables should be kept busy con- 
tingously. Every hour they remain idle is so much service abso- 
lately lost. Present cable tariffs are so high as to force to idleness 
for a considerable of each 24 hours all of the long cables of 
the world. In addition the Atlantic cables are practically silent one 
day in seven. 

In defence of the present management, too often unjustly criticised, 
it is submitted that cable property on the whole has bsen . 
cularly hazardous and uncertain ; rs often most expensive, and a 
pue management has required large sinking funds and reserves, 

arthermore, the necessary traffic ments required with co- 
operating or competing companies establish precedents and form 
obligations not easy to suddenly change. 3 whole of cable 
history doss not yet cover 50 years, but the skill and ex of 
the large cable manufacturers in England bave brought industry 
to such а state of ection that the laying of а 2,000-mile ocean 
cable, or its repair, in 3,000 fathoms, is no longer considered a par- 
ticularly hazardous undertaking. In fact, in the beginning, cable 
rates had to be high, and although there has been & steady decrease 
in rates to the present, as the technical side of the business has 
become more stable and certain, yet it is believed that the time has 
now arrived when a more extensive classification and reduction 
~ inaugurated with advantage both to patrons and to revenues 
earned, 

As a practical means for operating the cable continuously, it is a 
natural suggestion to classify the traffic offered and establish 
differential rates therefor as is now universally done on landlines. 
The same causes which have established night rates on land are much 
more potent in case of ocean telegraphy where the time gained and 
the capital invested per mile is ка Г А iria It is simply А 
matter of paying for time. The Btock hauge message where 
minutes are valuable should be charged the highest rate, whils the 

ress and less urgent business messages should be classified and paid 
Jor according to the time limit called for in delivery. Since the only | 
other competitor in the Pacific is the mail steamships, where the 
minimum time is over two weeks, it should bs easy both to create 


Sunday rate for cartain classes of ma ver, and still arrive much ahead 
of letters sent by mail. If we have no less than four classes of 
matter in the present mail system by steam train, why not a classified 
service for an ocean cable postal system where the reasons for it are 
more potent ? 

For the fiscal year ending June 30th, 1898, the amount of mail 
matter, letters proper, exclading all other forms of mailable material, 
carried in mail steamers а rs мы Btates кон the ос 
Osean for Ja Hong Kong, Shang Manila, Bingapore, 

China, Java, г Biam was about 10,948,651 ms, representing 
about 1,156,176 letters. From the Uaited States for Hawaii, 
9,495,442 grams, representing about 369,072 letters. This reveals 
the appreciable корона the Pacific traffic which stops at the 
Hawaiian Islands, being from the above figures about 25 per cent. of 
the entire traffic which in 1898 left the United States for these 
countries. These figures are instructive as indicating that in consider- 
ing the through trans-Pacific cable, the Hawaiian traffic is not entirely 
to be ignored, and that of the entire length of the cablo, the span 
between Californis and Hawaii will continuously be required to carry 
a materially greater portion, and will, therefore, be the first span 
iocis as above that the carryin ity of the proposed cible 

Assu , AS above, e g capacity o pro СА 
be equal to that of the best Atlantic cables for corresponding $, 
it is of interest to obtain in а ral way the amount of traffic which 
can be handled across the Pacific under А management which ensures 
the cable being used continuously. 

The proposed cable should possess a carrying capacity each way per 
annum of about 5,900,000 code words of eight letters, and this allo'vs 
90 per cent. of the entire amount as waste or non-paying traffic. TLis 
means, of the 1,150,176 letters which in 1898 were transmitted to 
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Japan, Hong Kong, Shanghai, Manila, Singapore, Oochin Ohina, 
Java, and Siam, this entire number could have been transmitted by 
cable, allowing for each communication about five words of eight 
letters each. Sinoe the use of code books for cable messages has so 
much increased that practically all cabling is now transmitted in this 
manner, we can reasonably take one word equivalent t» five by their 
use, so that each communication above referred to is equivalent to 
25 words of average length. 


Mamans FoR DUPLICATION. 


All important submarine cables should be duplicated as soon as 
possible. Cables are always liable to interruption from a variety of 
causes, and the interruption of a single line necessarily suspends all 
communication. The protection of the patronage requires duplicate 
lines if for no other reason. 

An adequate plan for a Pacific cable should consider means for the 
duplication of the line. In this connection an examination of the 
Pacific ocean, and the route of the proposed British Pacific cable 
from Vancouver to Australia, suggests a span of cable of international 
value. Reference is made to the desirability «f connectiog Hawaii 
and Fanning Island with an Anglo-American cable, operated by the 
5 concerned, under rules mutually acceptable. A common 

terest should lead to the linking together of these two great ocean 
telegraphic routes in the mid-Pacific. 

With this single span of cable laid, which is bat about 950 nautical 
miles in length, or but 13 per cant. of the length of either of the main 
lines, it results that each country bas practically ensured its line against 
а total ioterruption vn il such duplicate lines can be laid as the growth 
of the business will undoubtedly warrant. 

Thus in case the British cable b tween Oanada and the mid-Pacific 
should be interrupted, it would only be necessary to rovte the British 
business for Australia, arriving at Vancouver - over the United States 
lar dlmes to Oslifornia to be transmitted over the U эша States cable 
to Hawaii, thence over the international span to Fanning Ieland, and 
on to Australia vid the British line; or in case the American epan to 
Hawaii is interrupted, the United States can likewise reach these 
islands and tbe East by routu g traffic to Vancouver for transmiseion 
to Fannir g Island, and thence to our trans-Hawaiian cable also vid 
the international cable span. l 

Ina similar way, in case any section of either through cable is 
interrupted beyond the Hawsii F aning span, the urgent О uted 
States traffic can be routed from Hawaii westward vid Australia and 
thence to the Bast, or the urgent British business can reach Australis 
vid Manila, | 

I: is believed that such a living and equitable arrangement can be 
effected in the working of these Pacific cable systems as would afford 
security to each and resalt in mutual traffic advanteges to both 
enterprises. Thus there is no reason why the present Atlantic cable 
system and the United States land systems should not eventually 
serve as material feeders to and from Australasia, and likewise the 
British and Canadian systems supply an appreciable traffic to the 
Philippines and the East. 

(To be continued.) 


SOME SUGGESTIONS TO THE MANAGERS 
OF SMALL CENTRAL STATIONS.” 


Br GEO. HAYLER, Jon. 


Ат the close of the year 1898 there were in operation in the State of 
Ohio 173 central stations, and of their number 88, or more than 50 
cent., were located in towns having a population of 5,000 or less. 
of these stations have been in tion fcr from 5 to 10 
years, and have had to suffer from the of engineering ability 
displayed in their design and construction. Some have already out- 
grown their original equipment, and have been rebuilt in more 
modern lines; others, having striven unsucoessfully to make both 
ends meet, and satisfy the Village Oouncil at tho same time, have 
ingloriously given up the fight, aud have been sucoeeded by that 
bugaboo of small stations, the municipal plant. Many of the small 
ансы that have сона шета the a fow уен = 3 
ving apperatus modern esign and econom operation, 
and have been installed by men whose knowledge of the conditions 
to bs met has put them in a fair way to return a reasonable interest 
on 88 ш Adar there are в! 1 ае аша px pes plants, 
poorly Gesig e g» апа equip apparatus, 
that have persistently refused to pay dividends in the past, and 
whose ri looks far from brilliant, and it is with these that we are 
concerned. 

Much has been written in the last few years regarding the 
economies to be effected through proper central station design, and 
the advantages to be gained by replacing old apparatus with new and 
more modern machinery, and if it were always possible to carry these 
suggestions into cffect, as applied to our particular case, the result 
would undoubtedly be favourable. There is no question that, if we 
had it all todo over sgain, we could improve matters very much; 
but it is simply out of the question to throw away thousands o 
dollars’ worth of equipment, and the average manager of a small 
station must content himself to take conditions as he finds them, and 
by judicious additions and alterations in his plant, necessitated by 
increased business, gradually work out his salvation. 


* Read before the Ohio Electric Light Association, Cleveland. 
Mr. Hayler is manager of the Van Wert (O.) Electric Light and 
Power Oompany. 


hoping that perhaps I may saggest some idea as the result of my 
limited се, which may prove of value to someone similarly 
л: and if I do, the purpose of this paper will have been accom- 
pli 


Let us consider for a moment the conditions to be found existing 
in the average small lighting plant. We have a town, say, of from 
4,000 to 5,000 people, with, perhaps, b.th gas aud electric companies 
doing business. The electric plant has probably a typical equipment, 
consisting of one or more series arc machines, and, the chances are, 
analternator. Enginesand boilers bave seen hard service, but, on the 
whole, the machinery is in fair operative condition and capable of 
doing good work. 

Tae lines, perbaps, show marke of time and extension ; having been 
made without due consideration as to the best arraogement, they will 
probably bear considerable attention. The transformer equipment, 
it is likely, consiste of a numoer of small units operating at a 
secondary pressure of 52 v: Іса, or, perhaps, if the station hae been 
built since 1892 or 1893, at 104 volta, The chances are that the plant 
has still considerable reserve capacity, or, if it has not, there isa 
certain amount of unprofi able business, which must be got rid of 
entirely, or else put on a paying basis. 

Now, it is evident that if the net income is to be increased, it must 
be done by first increasing the total gross earnings through taking in 
more customers; second, by reducing operating expenses. It is to 
the E these requirements that I wish to call your attention more 
especially. 

I: ie a regrettable fact that in small central stations the cost of 
operation does not bear any defloite relation to he value of the total 
output. Ia every station the fixed expenees, such as taxes, insurance, 
interest, & o, remain the same under all conditions. Th» item of 
lsbour, huwever, in & email station is also practically a constant 
quantity, and the cost of fuel, water, carbon, lamps, removals, &c., 
Ман bearing a closer relation to the output, are not proportional 

t. 
It is evident, then, that as we increase our station output up to the 
economical working limit of our machinery, assuming the selling price 
per unit to remain constant, we increase the net profi; in each unit vf 
electrical energy produced. 

The question now arises: How are we to increase our business ? 
Let us consider for a moment the essentials for the increase of any 
manufacturing business, In the firet place, there must be a demand 
created for the manufactured article. It it is something new and hae 
the field to iteelf, it must be advertised and the public educated to 
feel the necessity for its use. It it is an article to compete with other 
articles of the same nature, in order to sell, it must be better or 
cheaper, or more convenient than that which bas heretofore been 
produced. Бо it is with electric light; in order to interest new 
customers the customer must first be convinced that some material 


ployed. 

rice to pay for the privilege of dis 

bun, also, as уоп would the Old N ‚ the man who is 
continually and eternally skipping around with a monkey- 
wrench in one hand and an oil can in the other, adjusting everything 
in sight. He will make you nervous, and eventually cause you more 
trouble and expense than a man who sits down and deliberatel 
neglects things until they will ran no longer. Get good, sober, coo 
reliable men, and then keep them; and if you oan't find the men you 
want, get some good, young, raw material, and make them. It will 
take time and patienoe, and you will get your hands dirty, but in the 
end you will bave men whose reliability, carefulness and loyalty, will 

y you a thousand times over for the time and patience spent in 

vel them. 

Instill to the minds of your men the fact that your interests are 
their interests, and that you must all pull together or not atall. Try 
to arrange the work so that each man has certain specified duties, 
and hold him strictly accountable for their performance. Give the 
workings of your plant a share of your personal attention. Try to 
familiarise үч with пә эп - e ш а бл 
of anything g wrong with your ery, that you bs acqua 
with the fact at once. Go over your lines once in a while, and eee 
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that the trees are trimmed. Avoid, as far as possible, building avy 
line on the streets, but keep in the alleys. Spend a few dollars for 
lightning arresters, and insist on careful inside wiring, so that every 
time there is a thunderstorm you do not lose a half-dozen trans- 
formers. This last point is one often sorely neglected in small towns. 
The interior wiring is usually клеш fearful and wonderful to 
behold. It results from the attempt to do work too cheaply, and by 
intrusting it in unskilled hands. This is a very serious mistake, and 
will eventually cause both the lighting company and the consumer 
an endless amount of trouble and annoyance. The main cost, then, 
of continuous service is eternal vigilance. i 

The next consideration which the use of electricity for illuminating 

purposes involves is that of quality of light. This is a very important 

t. and one in which small stations, as a rule, are great sinner. 

wo of the most salient features of good electrical illumination are 

steadiness of light and uniformity of candle-power, and unless these 

сап be maintained the value of the electric lamp as a source of 

illumination is virtually lost. Let us consider briefly, first, the 
causes for poor quality in the arc light. 

Poor arc light service has been the ruination of many an otherwise 
promising electric light enterprise, and has been the source from 
which have spreng many of the municipal plants found ia small 
towns. The series arc lamp at best is a rather rude piece of 
mechanism-—simple in construction, but still capable of cutting up 
the most uncalled for capers, jast at a time when it is least desirable. 
It is subject to numerous dissases which have their origin, like most 
of the diseases which afflict mankind, in dirt and neglect. Its care 
is usually entrusted to the tender mercies of the most рох y paid 
men abont the plant, and, exposed to the dust and rain, forming an 


rebate to pay instead of one. Do not buy the pini en carbons that 


the arc. 50 & lamp to a nicety, without 
resorting to expedient, but just it anyway. You will be 
дизе at the variation in us vor aud X v 


The quality of incandescent light depends, primarily, on the regu- 
lation, and is affected to a great extent by the quality of the lam 
wed. The secondary voltage in an ry small plant will 
found, by making a voltmeter test, to vary from 6 to 15 per cent. 
This seems almost incredible, but, nevertheless, is true, and is the 
natural result of the methods of transformer installation in vogue u 


to the last few years. Among the earlier alternating 
62 volts was the standard second 


It was in distributing this pressure to use a number of sma 
transformer unite, because the cost of copper pracsically prohibited 
the extension of secon 


ано in plants of fhis natare; foe while 
loaded, decent ones шау ре carrying А very 
vo 


the 

secondary of the lightly loaded transformer 1s increased much above 
normal, in consequence of which any lamps that may happen to be 
burning have to suffer. It is evident, then, that if we could inter- 
Connect our transformers, so as to equalise the voltage between them, 
we should get much better results in this regard. Farther, if 
we should now replace our several transformers by one large trans- 

in the centre of distribution, we should still retain the 
advantages to be gained in regulation, besides, at the same time, 

our 


that the cost of copper would preclude any possibility of distribati 
centrally located transformer at a secondary Ens 


all cases. 
Many data have lately been published in regard to this matter, and 
it behoves the manager of a small station to look into the question sare- 


but at the same time the core en 
foal, will be materially козы ^ Ба 
Daring the summer jast ерме he company bri I а con. 
nected was compelled, by ty ordinance, to remove its poles and wires 
from the business streets and to rebuild them in the alloys. This 
change necéesitated an entirely new arrangement of circuits, and we 
determined to take advantage of the occasion to try and improve our 
service, JF three blocks of 
business rooms, tho lamps were formerly supplied by nine transfor- 


mers, varying in sis) from { to 5 xw, and gang Ore aggregate 
арыу of 465 lights. The sscondary pressure was 52 and 104 
volts, and by actual measurement there was at times a variation in 
voltage of 6 per cent. between adjacent buildings. The total number 
of lamps in circuit aggregated 892, of which 179 were on contract, 
and 513 on meter. One hundred and fifty of these lights were in 
stores closing at 6 p. m., except on Saturday; 100 were & church, 
aud the balance were distributed among business rooms and offices. 
The load was heaviest almost in the centre of the district, with the 
church on one end, and the consumers gradually beoomiog fewer 
toward the other end. The question now was whether to use the old 
transformers, and connect them together with & heavy secondary tie- 
wire, or whether to buy several large traasformers wound for 208 
volte, and use a three-wire system. It proved, on doing a little 
figuring, that a No. 2 feeder would be necessary to connect the trans- 
formers with the pressure at 104 volts, in order to avoid a drop of 
over 2 per cent. at full load. The total distance to bs covered was 
i 1,000 feet, and the cost of the wire figured almost exactly $100. — 

y using а three-wire system, 208 volte on the outside and larger 
transformers, the length of s»me of the rans was increased, bat it 
pores that a No. 4 wire would be amply large enough to carry the 
oad and allow a god margin for increased basiness. The cost of 
this wire amounted to $65 40, and that of the neutral wire $15.75, or 
a total of $71.15, a saving in wire of $19. 

"There was another thing taken into consideration, however, and 
that was the question of core losses of the nine transformers; six 
were of 50 lichte“ caoacity or lese, and had been in service for some 
years, and the probabilities were that their efficiency was pretty low. 
We bad no opportunity of measuring our core losses, but from some 
pese "data from some tsste made by Prof. Jackeon on trans- 

urmere of the same type, and of about the same capacities, we 
estimated our core losses to be not less than 650 watts. We finally 
decided to instal one 250-light transformer and two 100-ligh tere of 
modern design, and we were safe in assuming thatthe core losses would 
not aggrega e over 360 watta, а net saving of 290 watts per hour, 
which, if we assume our cost per kilowatt, delivered at the trans- 
former company, to bs somewhere in the neighbourhood of 4 c-nts, 
will amount to about $10 only. This is pretty good interest on the 
cost of transformers, and besides this we have the old ones, which we 
can use if we want to. 


life of your boilers, and perha 
which your town is laid ont, investment in copper necessary to 
be distributed neigh: 


town is usually the 
of discouraging electric 
y to be prolonged into a 
make some kind of 4 working arrangement by which both can live, 

some a аттап whic can live, 
°F Ta considering tho advisebili ‘of lowering | the first thing to 

a уо rates, the 

be taken into account is the strength of youradversary. How Газ 
can he hold out at the prices which he will be compelled to make in 
order to meet your competition? A point not to be overlooked is the 
fact that lowering rates will be accompanied by increased consump- 
tion, and, owing to local conditions, your adversary may be able to 
make more net profit per cubic foot of increased gas consumption 
than you can make on an equivalent of increased electrical consump- 
tion; and, if this is the case, your last state is worse than the first. 
Try to avoid, if possible, ruinous competition. Above all things, do 
not make the mistake of charging a dosen prices for the same 
amount and class of service. It will cause you more trouble und lose 
you more customers than any other policy which you might adopt. 
Confidential rates are a bad thing to trifle with, for in the end they 


will prove to be a А 
| (To be continued.) 


limit, above which it is almost шр to 
a sm 
the ho 


Lancashire Electric Powers Bill.—A conference of 
municipal rations has been convened for the purpose of con» 
sidering, and, if thought desirable, opposing, the Lancashire Electric 
Powers Bill, which deals with all the local authorities in the County 
of Lancaster, except those north of the Ribble. The conference 
will be held in the Lord Mayor's Parlour at the Manchester Town 
Hall on Tuesday the 23rd inst., and will be presided over by the 
Lord Mayor, 
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THE ELECTRICAL FIRE BOGEY. 


Вт L. M. WATERHOUSE, A. M L O. E. and Е.Е. 


THE much-debated wiring question is again coming to the 


front, and is receiving a large amount of attention in the 
columns of the electrical and general The fact is also 
growing more and more apparent that on this important 
subject authorities agree to differ, as they have previously 
done, and in all probability will continue to do. 

There is, however, no dearth of suggestions; some 
practical and to the point, others very much the reverse. 
These suggestions emanate from all sorts and conditions of 
men, some having Р он which they аге most ready to 
expound, and ot are as ready to criticise (in a 
friendly (?) spirit) and as promptly extinguish, before pro- 
ceeding to launch ont on their own method, which, of course, 
is the one to settle the vexed question. Some, again, relate 
their experiences with this and that system of wiring, and 
straightway draw conclusions, in many cases far from logical. 
So the battle of the rival systems is fought and re-fougbt, 
until the long-suffering electrical editor takes pity on the 
profession, which stands aghast at the multiplicity e£- 
tions presented and conflicting experiences related, and the 
* Correspondence ” columns are closed to this question for a 
season. 

The scene а ів then plait pl аео 1150 
general press e to the eyes o genera i 
who are at first inquiring, then interested, then rini ag 
finally alarmed at the forebodings and warnings of whole- 
Bale devastation which are hurled against the various wiring 

ms by the opposing ies. When eventually the 
fight wears itself out, or receives its quietus in the form of a 
notification that “ This discussion is now closed,” we begin 
to look round us for the casus belli. What is it? 
Where did it originate—this dreadful electrical fire risk 
which has created a feeling of uneasiness and insecurity, an 


to some extent threatened the growing popularity of electric 


lighting? Echo answers “ Where?” e know it not; 
inquire of the fire insurance offices—they know it not, nor 
do their statistics show that it has any existence. Ask the 
electrical engineer in his professional capacity, and will he 
not repudiate with vehemence the mere suggestion that 
electric lighting can be anything but the safest of all illumi- 
nante ? bim further, and he will confess that the fire 
risk is but a “ bogey,” a dream of what might have been 
had the wiring industry not progressed and kept pace with 
‚ the developments in other branches of the electrical industry. 
Bat alas! to him is due the periodical uneartbing of this 
“bogey,” for such is his love of argument that he cannot 
leave it long buried in obscurity, and at each unearthing the 
same programme is repeated and the same result achieved, 
while gas managers smile and leave him to the disoussion of 
his magnified dangers, distorted facta, and far-fetched 
imaginings, and at the same time wonder what he would do 
had he to deal with such realities as gas fire risks and 
explosions Where do we find gas managers discussing such 
matters in the кыы р and in this manner intimidating 
the public ? dui A e wisdom of electrical men surpasses 
ve we to thank the gas engineers for 
Certainly not. Was it then some 
rposely wished to retard the develo 
ment of electric lighting? This is not probab 
Who then? Could it be a man with a special s ; 
вау, “the only safe and fire-proof „ and did 
he expound the doctrine that “except ye instal my system, 
and pay my price, ye cannot be safe from this fire bogey. 
(Did he get medals?) Well, perhaps it was so, and once 
having raised the ghost, he is unable to lay it. Neverthel 
the curve of lamp connections at our central stations is sti 
rising, fire insurance offices continue to take up electrical 
risks, and information supplied by them, supported by the 
evidence of their capable inspectors, does not appear to bear 
ont the fact that electrically originated or ed fires are as 
yet quite an everyday occurrence. One is therefore apt to 
somewhat curious as to the genuineness of this bogey” 
of Yankee origin which is being continually pushed to the 
^ront; no doubt for some disinterested purpose—but what? 


SOME INTERESTING FAULTS ON TELE- 
PHONE CIROUITS. 


Br “ BUSYBAOK.” 


FAULTS on hone and other circuits are due to a variety 
of causes, which, for our present pu ‚ may be put under 
the following heads: storms, electrio light or power circuits, 
faulty construction and ordinary wear and tear. 

Ordinary storm faults are caused by poles, wires or other 
parts of the outside circuit breaking down because of the 
excessive strains to which they are subjected, thus causing 
disconnections, short circuits, and earth faults. Such faults 
as these are of frequent oocurrence and of no special interest, 
so they need not concern us further at present. 

Some of the most interesting faults which come under the 
first heading are those due to lightning discharges. It is not 
an unfrequent occurrence for the line wire to be fused or 
damage done to the instruments bya fissh of lightning; 
although all telephones which are intended for use on long 
distance circuits are provided with lightning arresters, 
lightning may disconnect or short-circuit them. One of the 
best forms of lightning arrester which has been fitted to 
telephone instruments the disadvan that while it 

vents the instrument from being damaged by a lightning 
arge, it is frequently found short-circui after 

а storm. The construction of an arrester of this form will 
be understood from the accompanying sketch (fig. 1), where 
т, and т, are two toothed plates in connection with the a and 


Fig. 1. 


в wires of a loop circuit, к is a third toothed plate which is 
earth-connected, a piece of thin paper is laid over these and 
held in position by the strip of brass, 5. When a lightning 
discharge takes place a к frequently from the 
line plates, т, L, to the bar, B, and from this to the 
earth plate, к, making a small hole through the рари ane 
carrying with it, in each case, a burr of metal which is 
sufficient to short-circuit and earth the instrument; this 

vents the coils of the instrument from being damaged, 

ut it will be useless till the piece of paper is changed. 

For an ordinary pattern of telephone lightning arreater to 
fail in preventing а discharge through some of the coils of 
the instrument is a very common oocurrence ; most frequently 
it is the bell ooils which suffer and are fused, though not 
always. In one case of a fault caused by lightning, which 
I distinctly remember, one of the ooils of the double-pole 
receiver was fused; as it was impossible to change the dis- 
connected receiver at once, the faulty оой was taken out of 
the circuit and the receiver left working on one coil. A few 
days later there was another thunderstorm, during which 
the remaining coil of the receiver was fused, and om 
the instrument was rendered useless till the receiver 
been changed. The oause of this fault was a badly made 
lightning arrester which did not admit of proper adjustment, 
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An ordinary pattern of lightning arrester, as fitted to a 
telephone, is made as follows :—L.and L are two plates in 
connection with the lines, E is the toothed plate which is 
eaith-connected. The three plates should be adjusted so 
that they are about rhuth part of an inch apart. | 
Оле of the most interesting cases of damage by lightning 
which has come under my notice, occurred two or three years 
ago, and affected three separate circuits. The sketch of the 
positions of the affeoted circuits (fig. 8), will make clear 
what follows. ` Circles 1, 2, and 8, represent three different 
houses with an ordinary telephone in each; B, Bi, By, re- 
pen small brick chambers with iron lids flush with the 
ootpath, these chambers were joined together by earthenware 
pipes in which the wires qs gauge copper, insulated with 
gutta-percha and braided), leading from the exchange, about 
a mile away, were placed. Between chambers Bi. Ba, there 
was one insulated wire and a length of No. 8 gauge galva- 
nised iron wire with the ends left loose in each chamber, this 
wire was only to be used for the purpose of drawing other 
wires through the pipes. According to the inhabitants of 
the houses there was a very vivid flash of lightning, followed 
immediately by aloud peal of thunder; this flash of lightning 
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.fuaed the bell оой of No. 1 telephone, fused the induotion 
coil secondary of No. 2, fused the wire and burnt through 
the gutta-percha covering of the wire to No. 8 telephone, 
midway between chambers 2 and 8, and also fused the 
No.8 galvanised iron wire which was lying in the pipe 
volatilising some of the zino, which settled on the insulated 
wire for во ne distance, Instrument No. 8 was not damaged 
at all, and no damage was done in the exchange, beyond 
some of the lightning arrester points being burnt off and 
blackened by the discharge to earth. 

The interesting point of this case of damage is that all the 
wire was underground, and the ends of the wires terminated 
in buildings; the wire could not therefore have been 
“struck,” and the damage must have been oaused by the 
return shock. 

The points of toothed lightning arresters are frequently 
burnt cff by discharges; other forms of arrester may have 
small pieces of metal torn off. 

Daring a heavy thunderstorm in the neighbourhood of a 


one exchange, nearly the whole of the line indicators 
fall simultaneously ; if the storm is some distance away from 


the exchange, lines in the neighbourhood of the atorm pick 
up currents which are frequently strong enough to drop the 
indicators on these linee. 

Electric light and power circuits nearly always cause a 
certain amount of disturbance on telephone circnits which 
are worked on the single wire system, now rapidly going out 
of date. When the light or power circuits are faulty, some 
carious troubles are experienced in the telephone exchanger, 
ог on separate circuits which are near the affected circuits. 

Оа one of my visits to a certain telephone exchange a 
Wort time ago, one of the operators complained that 
indicator No. 82 frequently fell and could not be replaced for 
юше time, though no one was trying to call central from the 
distant end; this most frequently occurred at stated times in 


an evening, and the current would sometimes be on the line 
for an hour or more, then all would be right again. This 
went on for several daye, and as careful examination of the 
instrument and line did not show any defect, nothing was 
done. Shortly afterwards, the operator reported that the 
whole of the indicators, about 150, had fallen simultaneously 
several times. Inquiries at the house in which telephone 
No. 82 was situated revealed the fact that some electric light 
men were at work in the house; on cross-questioning them 
it was found that thera was a leak to earth of 10 amperes 
when the lights in the billiard-room were turned on. The 
nearest telephone wires were 40 or 50 yards from the billiard- 
room, aud these were carefully insulated. The cause of the 
trouble was this: The telephone line was a single wire circuit 
with an earth retarn, the exchange was near the generating 
station, the current care to earth from the billiard-room 
must find its way back to the generating station, so a portion 
of it travelled along the water pipe, to which the telephone 
earth wire was soldered, along the earth wire, through the 
instrument, line wire and indicator at the exchange, to earth 
there, and so to the generating station. 

When the leak to earth was stopped, no more trouble was 
experienced in the telephone exchange. The diagram (fig. 
4) will make the paths of the currents clear, and will also 
show why more than one indicator should sometimes drop. 
There must have been an earth in the generating station or 
near it, or the current would not have leaked back from the 
fault in house No. 82 to the station. The cause of other 
indicators dropping, as well as and at the same time as No. 
82, was because one end of each of the indicator ooils in the 
exchange was oonnected to the same earth wire, and their 
other ends, through spring j acke, to the various line wires. 
As the earth wire would have some resistanoe, the current 
would divide through all the paths to earth provided by the 
indicators, line wires, instruments, and earth wires at the 
various houses near the generating station. 


ELECTRICAL FLY-WHEEL GOVERNOR. 


A COMBINATION inertia and resistance governor, which is 
said to have given excellent results in practical tests, and 
which, for incandescent lighting, seems to be all that can be 
desired, has зеп devised by Mr. E. E. Clock, and is described 
in а recent issue of the Electrical World. The шеп 

illustration is almost self-explanatory; the bob-weights a 

helical spring control the position of а switch arm, which 
varies the resistance in the exoiting circuit of the dynamo, 


HLnBOTBICAL FLy-wnHERBL GOVERNOR. 


connection being maintained by means of brushes bearing on 
slip rings. The resistance ooils must, of course, be eontained 
in the fly-wheel, where they have the advantage of excellent 
ventilation. 

It is claimed that this arrangement is superior to the 
ordinary engine governor, in that its action dces not depend 
upon a variation of the very thing (s.¢., the x rag which it 
is intended to maintain at a constant value, while it is better 
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than an electrical governor, which similarly depends upon 
the pressure which is to be kept oonstant. It must be 
admitted that this holds good, for no ordinary governor oan 
raise either the speed or the pressure to a higher value than 
the normal as the load is increased, whereas the regulator in 
5 сап be adjusted to give a constant, a rising, or a 
alling pressure as the load increases, 

Its range is, of course, somewhat limited by considerations 
of vri dai saturation on the one hand, and commutation on 
the other, but is still wide enough for most practical pu : 
while the applicability of the system to turbines in particular, 
which are notoriously diffioult to govern, is worth considera. 
tion. There is nothing to prevent the use of an ordinary 

vernor simultaneously with the Olock governor. The 

would at once compensate for sudden fluctuations in 
speed, while the former, acting more sluggishly, would 
5 the speed to the normal value, or thereaboute, at 
eisure. 

The weak point appears to be the possibility of interruption 
of such an ie portani circuit as the shunt winding ; but this 
danger may be avoided either by placing the governor in a 
“teaser” circuit, quite independent of the main shunt 
winding, or by shunting the governor leads with a fixed 
resistance of suitable magnitude. For that matter, there 
are hundreds of alternators working satisfactorily with 
sliding contacts in their field circuits ; but, of course, the 
rotating rheostat and switch arm form an added risk in this 
instance. 

Whether the device could be successfully applied to alter- 
. nators in parallel, driven by independent engines or turbines, 
is somewhat doubtful, owing to the special conditions under 
which these machines are run ; but even in this case we see 


no 5 difficulty. 

Finally, we may point out that it is not essential that the 
resistance be contained in the fly-wheel; the inertia 
governor may be used to vary a stationary resistance entirely 
separated from the moving parta. 


THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 


Tue " Report of the Institution Visit to Switzerland” was 


the subjeot down for discussion at the last meeting of 
the Institution; ia other words, electrical engineering 
practice generally was left to the tender mercies of the 
speakers. The report was taken as read, and Mr. Orompton 
opened the discussion by a comparison between British and 
Continental practice in electrical engineering; but pre- 
ceding this was the notification that Messrs, Byng, 
Bathurst and another had presented 100 guineas to the 
building fund. The money was unders to have been 
found by a well-known electrical firm, and to have come the 
way of the Institution by a combination of circumstances of 
which most of our readers bave already an idea. Mr. 
Crompton thanked the members and others for the response 
given to his circular regarding the Electrical Engineer 
Volunteers who are about to proceed to the Cape. The 
primary object was to place men and officers at the disposal 
of the Government, so that use might be made of the 
scientific and practical knowledge of those familiar with 
modern electrical work, and also organised and drilled. The 
offer was accepted provisionally, and instructions are now 
awaited. The Government will supply all the equipment 
and apparatus. The money asked for will be spent in 
providing personal comforts for the men; £900 had been 
received, and Mr. Crompton hoped to get £1,400. The men 
were to go out not as a fighting party, but as saving or 
economising life by shielding the soldiers and facilitating 
work at night. While the work was of a humble nature, he 
was afraid that so far we had trusted too much to men and 
pluck under fire, rather than to good engineering and high 
scientific qualities. 

Coming to the discussion proper, Mr. Crompton con- 
gratulated the committee on the visit and report, which was 


very valuable, as showing the state of Swiss electrical 
engineering at the time ; while the photographs ought to be 
very valuable in time to oome. One of the things that 
impressed the visitor was the quietness of the trolley сага, 


Swiss engineers were not afraid of a rise of temperature in 


their machines that would rather frighten English consulting 
engineers. In Switzerland coal was dear and water-power 
common ; transmission of power by rope and mechanical 
means was in use years before electrical transmission was 
attempted. He found that in 1882, two dynamos were 
ordered from Crompton for transmission of power, the first 
electrical plant in Switzerland. There was а advan- 
tage in having examples of the best engineering practice 
continually before them. 

The Salzer engine works must have impressed many, and he 
had not thonght it possible that large steam engines several 
months in the shops could have been kept in such perfect 
cleanliness, neat ness, and finish, without a scratch on the 
polished parts, but progress was not very rapid. A high 

ice was obtained for the work, and the dynamos were 

0116 to fit engines of the horizontal low speed type, with 
the result that fly-wheel alternators were well developed. Oa 
the other hand, we had Willans’ engines, and had principally 
developed high speed machinery. In Switzerland there 
was little lighting bat much transmission of power, and the 
Swiss were not level with us in lighting and continuous 
current plant, as for instance, the 2,500 H.P. seta for 
Manchester. 

The three-phase railway work showed un 
simplicity, and the overhead construction with two trolley 
Wires was not nearly so bad as might be expected. The 
switch was remarkably simple ; on the switchboards a 
о in big letters was placed, which being translated 


THINK WHICH, 
THEN SwiTCH. 


Several slides were shown, some of which, giving snap- 
shots of groups of members in more or less artistic attitudes, 
caused much amusement to the meeting. 

Mr. Hammond remarked that the whole time was not 
occupied in scientific work, but if critical at all he thought 
they worked too hard. With three or four inspections in a 
day of from 6.30 a.m. to 10 p.m. one got tired. He oon- 
gratulated Mr. Orompton on his résumé. The splendidly 
equipped engine work influenced the whole Swiss nation. 
The dynamo work had not struck him so much as the 
engine work. 

No costs were given by the Swiss engineers; apparently 
the cost per unit was not known anywhere in Switzerland, 
engineers were concerned with engineering, and it was 
pleasing to find engineers had such important positions. 
Consulting engineers were kept on the spot instead of one 
consultant taking the responsibility for several works. After 
some remarks оп the relation of coal to total costs, it was 
pointed ont that the real lesson was the aggregation of load 
at one centre. 

Mr. Swallow stated that he was astonished to see that three- 
phase was not used direct on the Central London Railway: 
there seemed to be little gain in conversion. Prof. Oarua- 
Wilson naturally alluded to traction work and referred to 
several railways, and the Brown-Boveri lccos.and gearing. Не 
particularised the small clearance in polyphase motors, only 
14 mm. on the radius for machines running 600 revolutions 


per minute. After a few remarks on crossings, he mentioned 


that on a 25 per cent. grade the train was held by the return 
current, and that a 5 per cent. speed greater than syn- 
chronism caused the return current to act as a powerful 
brake. The power houses were not put down for a single 
town, but for 100 villages. | 

Amongst other remarks Mr. Robinson criticised the 
шк apparently attached to small clearance (of 14 mm.) 
and thinking it was over estimated, said that one could 
walk through a space of 1 mm." 

Mr. Raworth's most humorous contribution was а referenoe 
to the return current brake on a 25 per cent. down grade. He 
had often had cause to perspire, but had he known he was 
coming down depending upon this for safety he would have 
pei 5 greater perspiration than he had ever been before 
in е. 
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The discussion will be worthy of careful pernsal when the 
Journal of the Institution appears, but did not lend itself to 
summarising, as the full report should be read in conjunction 
with many of the remarks. 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


ИНИ PATENTS.—1900. 


Compiled expressly for this journal by W. P. Тномрвон & Co., Electrical Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, Manchester, 
and Birmingham, to whom all inquiries should be addressed, 


E] 


97, "Improvements in electric arc lamps.” H. Lyon and J. B. TALBOT 


Crossrr. Dated January 1st. (Complete.) 


3%. “A method of and apparatus for drying insulated wires for electrical 
purposes in the process of winding." H. HinsT and T. HAw&ixs, Dated January 
lst. 


45. "Improvements relating to electrical inoandescence lamps of the newest 
.* V. I. Ferny. (Allgemeine Elektricitäts Gesellschaft, Germany.) Dated 
January Ist. ( Complete.) 


68, “Improvements connected with ceiling roses of electric incandescent 
lamps.“ J. Dorst. (Messrs. Schmahl & Schulz, Germany.) Dated January Ist. 


65. “Improvements in the manufacture of elec rie conductors or cables.“ 
G.C. ALLINGHAX and W. FENNELL. Dated January Ist. 


81. “An electrically-operated clip to be employed in machines for tentering 
and stretching fabrics." W. WHITELY and W. WHITELY, jun. Dated January 
2nd. 


87. “Improvements in single-phase induction motors.’ W. G. RHODES. 


Dated January 2nd. 


92. “Improvements In or connected with the manufacture and production of 
pipes or conduits for electrical conductors or for conveying liquids, gases, or for 
analogous purposes." A.H.Howarp, Dated January and. 


100. “Improvement in regulating the supply of gas, electricity, or any other 
matter for illuminating and heating purposes. В. W. Ногхвакш. Dated 
January 2nd. 


105. "Improvements in electric lamps applicable for advertising purposes." 
T. Mason. Dated January 2nd. . 


115. “Improvements in advertising by means of electric lamps and apparatus 
therefor.” J. RicHARD. Dated January 2nd. 


198. "Improved method of telegraphing, Indicating time, or actuating 
mechanism electrically." C. R. LovBEny. Dated January 2nd. 


148. '" Speed governor attachment for electrical apparatus.“ J. Н. McGcenTY 
and T. McEwan, jun. Dated January 2nd. i 


147, “Improvements in electric water filters.“ W. L. TgTER and J. A. HEANY. 
Dated January 2nd. (Complete.) 


159. “Improved means of taking up the slack of flexible wire cord or other 
material used in electric or other fittings.” A. H. C. Gibson and E. G. MILES. 
Deted January 8rd. 


163. "Improved automatic make and brake for electric circuits." P. C. 
McFanLaNE and D. Rerin, Dated January 8rd. 


164. "Improvements in or in connection with electric incandescent lamps." 


С. M. SrTEAD and G. F. Carr. Dated January 8rd. : , 


174. “Improvements in electrically-driven oranes and similar machines." 
F. Н. Royce. Dated January 8rd. 


176. "A current receiver for electric railways." 
January 8rd. (Complete.) 


178. “Improved means of making the electrical connections with carbon 
electrcdes.” H. Baxar. Dated January 8rd. 


142. "Improvements in electric ignition devices for internal combustion 
engines.“ P. W. NortHey and the ELECTRIC Motive PowEr Company LIMITED, 
Dated January 8rd. 


181. “А new or improved method of determining the voltage obtaining at a 
Dear or distant part of an electric circuit or the average voltage obtaining at 
several parts thereof and apparatus therefor.” M. B. FIELD. Dated January 3rd. 


H L4cukEsMEYER. Dated 


201. "Improvements relating to conduits for electric railways.“ R. BELFIELD, 
January £rd. 


216. “Improved manufacture of active mass for accumulator batteries.’ 


R. Roprian. Dated January 3rd. 
240. “Improvements in or relating to magnetic brakes and magnets suitable 
ce and for other purposes.” Т. vox ZwkiGbERGK, Dated January 4th, 
mplete.) 


34$. “Improvements in automatic electric switches.“ F. H. HEADLEY, 


Dated January 4th. 


$47. "Improvemente in electro-magnetic mechanism suitable for use in 
Indicators, lelays, bells and the like.“ F. H. HR ADLER V. Dated January 4th. 


nc “ Improved electric switch mechanism." E. B. Vines. Dated January 


24. "Improvements in subterranean conductors for electric railways.” 
J. Levenson, (K. Zebisch and J. Steinbach, Austria.) Dated January ith. 


360. “Improvements in apparatus for the generation and ео арр!ї- 
cation of electric currents.“ F. E. ELMORE., (Partly communicated by J. О. S. 
Elmore, India.) Dated January 4th. 
261. “An improvement in safety electric fuses.” H. C. Gover and J. M, 
MorraT. Dated January 4th. (Complete.) 


. Houston 


2604 “Improvements in apparatus for wireless telegraphy.” G. MARCONI, 
Dated January 4th. 


293. ''Eleotricians' pocket companion." W. Deruie. Dated January 5th. 
814. "Improvements in X-ray lamps." H. A. Кккт. Dated January 5th. 


861. "Double link detachable chain for electric light purposes." A. Н. 
МсМлсант. Dated January 6th. 


807. "Improvements in or relating to the means for adjusting or regulating 
the shades or covers employed ín connection with electric lights or gas lights 
and others, for the purpose of concentrating and diffusing thc „ht therefrom 
in any desired or required direction and apparatus for effecGiug the same.“ 
M. CranksHaw, A. CHANKSHAW, and H. CranksHaw. Dated January 6th. 


396. ‘Improvements in electricity meters." M. BEHRENDT.- Dated January 


6th 


899. “Improvements in telephone call stations to be rendered operative by 
the insertion of а coin.“ A.CHABAUD and E.CHaBatp. Dated January 6th. 


400. “Improvements in «lectric aro lights ог lampe." C. A. Ler. Dated 
January 6th. 


ELECTRICAL PATENTS OF 1886 EXPIRING IN 
JANUARY, 1900. 


We are informed by W. P. Thompson & Co. that of about 100 applications for 
electrical patents were filed in January, 1886. Some were never completed, 
and of tho e that were only one has been maintained to run its full term, viz., 
ч years; this being of considerab'e interest, we give a short abstract of it 

low :— К 


868. ‘improvements in electric telegraph printing recelviag instruments." 
F. Н. W. Higgins. Dated January 15th, 1:86. The receiver has type wheels 
driven by clockwork, and controlled by an escapement, the lever of which is 
actuated by the polarised armature of an electro-magnet excited by alternating 
currents, The printing magnet is actuated by a prolonged impulse. The 
escapement wheel, of particular form, is attached to a shaft and is controlled by 
the anchor actuated by the polarised armature oscillating between the poles of 
the electro-magnet. The escapement wheel is connected to the driving 
mechanism tbrough the coiled spring and pinion, which fits loosely on the shaft 
but is limited in its motion by stops; recoil is prevented by a fine ratchet wheel 
and pawl. The clockwork is provided with means for winding up without inter- 
fering with the working of the apparatus. Inking rollers bear lightly on type 
wheels attached to a boss, and sliding on the escapement shaft. A collar with 
the stop prevents the type wheels from sliding along the azis. The wheels are 
connected to the axis by the pin which is attached to the axis, and also engages 
in holes in one of the wheels. 6 claims, 

é 


ABSTRACTS OF PUBLISHED SPECIFICATIONS, 


Copies of any of these Specifications may be obtained of Messrs. W. P. Thompson 
and Co., 822, High Holborn, W.C.,and at Liverpool, Manchester, and Birming 
ham, price, post free, 9d. (in stamps). 


1887. 


20,606. “improvements in magnetio telegraphy and telephony.” 0. J. 
Dated December 13th, 1897. Relates to a system of ШЕНИН by means of 
magnetic induction transmitted from a horizontally placed ring or coil of wire, 
spread over ав lerge ап area aa possible and received by a similar ring, or, if the 
ring be not out of the same dimensions, it is syntonised so as to respond to the 
magnetic impulses emitted from the transmitting ring. The specification 
describes the use of alternators, induction and Tesla coils, batteries and 
rotating commutators, vibrating strings with contacts, and other methods of 
generating the sudden, periodic, or alternating fluctuations of current necessary 
to produce the magnetic waves. A simple form of the transmitting and re- 
ceiving arrangements is shown in which is the horizontal field coil, an alter- 
nating generator, the transmitting key, a condenser, period-adjusting device 
consisting of a solenoid and movable core. At the receiving station a tele- 
phone is shown in place of the key, and two parallel coils in place of the adjust- 
ing solenoid and core. The coils may be formed of a single ring of uninsulated 
wire raised above the ground, or of insulated wire laid on or sunk into the 
ground. Where space is limited, a coil of wire may be employed with or without 
a magnetic core. hen а coreisemployed,it may havea central flue for heating. 
The coils may be placed round or in lighthouses, ships, &c. In some forms of work- 
ing a duplicate of the coil may be formed with a closed magnetic core, this coil 
being alwaysin circuit when the transmitting key is at rest. Lhe system may be 
arranged with a microphonic transmitter. At the receiving station various 
forms of telephones may be employed, both in series and parallel to the con- 
densers, and also a tone telephone consisting of а magnetic fork of adjustable 

itch attached to a sounding board and having an inducing electro-magnet 

etween its prongs. In a second form a polarised electro-magnet has a reed 
armature carried by the free eud of the polarising magnet. Various means of 
sending a call are described, including the high notes produced by the oscilla- 
tions of induction sparks. Phonoporic and telephonic relay apparatus and 
relays for recording signals are referred to. The provisional specification also 
refers to the use of coherers in the receiving circuit. 10 claims. 


26,606. ''improvements in methods of and means for alternating 
curreat dynamo-olectrio machines or distribution systems.” r Thomeon- 
mpany, Limited. (Е. W. Rice.) Dated December I4th, 1897. Relates 
to regulating or compounding alternators, rotary transformers, dc. In a 
dynamo the field coils ure energised by an exciter without rectifying any part of 
the main currem, which is conuected with the armature coils of the exciter 
either directly or through a suitable inductive connection. The connections 
between the armatures are so made that the polarities induced in the exciter 
armature аге of opposite sign to the adjacent field poles and somewhat ahead 
of the field magnetisation. In some cases the polarity may be of like sign. 
The machin» is thus compensated for variations of load and also for variation 
of lead and lag in the main current. One arrangement is shown in which the 
field coils are in series, and are supplied from the commutator. The armatures 
are mounted on the same shaft, and the main current flows through exciter 
armature connections being made at points on the same. When the armatures 
are mounted on the one shaft they must be driven synchronously or at suitable 
relative speeds depending upon the number of fleld poles. ‘This method of 
regulating may be employed in multiphase machines and systems and for 
motors and the like, 1] claims, 
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89,586. ‘‘ improvements in or relating to electrical transformers.” The ritten 

homson-Houston Company, . (М. 3. Moedy.) Dated December 14th, 1897. 
Relates to the arrangement of the coils on a single-circuit соге so as to give 
satisfactory regulation when the load becomes unequal on the different 
branches of a three-wire system. An arrangement is shown with a two-wire 
system supplying the primary, the secondary of which is connected to a three- 
wire system. The two primary coils, one on each leg, are connected in series. 
The secondary is divided into coils, 1, 9, 8, 4, which are connected in pairs, the 
coils of each pair being mounted on separate legs. The coils, 1, 4, are con- 
nected between the first main and the neutral wire and the coils 2, 3, between 
the second main and the neutral wire. The coils should be at a substantially 
equal inductive resistance from the primary. Transformers may be similarly 
arranged when both primary and secondary are three-wire systems, or where 
the primary is a three-wire and the secondary is a two-wire system. 6 claims. 


29,687. “improvements in and relating to dynamo-clectrio machines and oleo- 
tric motors for electric railways.” The B Thomeon-Houston Company, Limited. 
(E. D. Priest.) Dated December 14th, 1897. Relates to the construction of 
dynamos and electric motors, and more particularly to the armature shaft 
bearings and means for lubricating the same. The invention is desoribed in 
connection with an electric railway motor. The field-magnet frame is con- 
structed in two parts enclosing the armature; these, when bolted together, are 
supported at one end Py ue car axle, and at the other by a spring-supported 
bar on the truck. The bearings are mounted in boxes detachably secured to 
the lower half of the field-magnet frame. The boxes are provided with 
inwardly projecting lugs, come paides for the brasses which are provided 
with adjusting screws capable of being locked at their outer ends by cotter pins. 
The bearing-box is divided into two communicating compartments each of 
which is packed with cotton waste saturated with oil. To prevent oil from 
working into the motor, a flange or lip encircles the oil-thrower on the armature 
shaft; in addition to this, a second oil-thrower is mounted on the said shaft and 
enclosed in а small auxiliary chamber communicating with the outside of the 
motor. 9 claims. 


29,688. “improvements in the method of and means for braking alterna 
ourrent induction motors." The British Thomeon-Houston Company, Limited. (E. W. 
Riso.) Dated December 14th, 1897. Relates to а method of end means for braking 
an electric car or other mechanism driven by one or more alternating current 
induction motors, which method depends upon the conversion of these motors 
into generators. For this purpose a switch is provided for cutting off the power 
circuit from the induction motors, and for connecting them in a local circuit 
containing resistances and a phase setter in the form of a synchronous machine 
with continuous field excitation, driven from the armature shaft of one of the 
motors. Thesynchronous and induction machines are so designed or geared 
that the latter will be driven above synchronism, when they will act as genera- 
tors supplyiog energy to the local circuit. 8 claims. 


26.589. “im ats in electric aro lampe." The British Thomson-Honston 
Company Limited. (E. Thomson and C. E. Нади.) Dated December 11th, 1897. 


Relates lo arc lamps. Aclutch lamp with encloged arc is arranged as shown in 
section, especially to work on constant potential mains. A series resistance is 

laced within a casing which is open above and below. A series solenoid is secured 
in an iron casing and acts to lift a tubular core attached to a tube which slides 
vertically and contains the upper carbon. This tube is connected to two 
angular levers which carry jaws and are pivoted to a yoke movable vertically on 
fixed guides. When the core, tube, and the angular levers are raised, the jaws 
grip and lift the carbon; when these parts are lowered sufficiently, a yoke is 
stopped by the heads of the guide-rods and the jaws release the carbon. The 
upper carbon is inserted in a weighted socket provided with projecting springs, 
and sliding in the tube. The upper end of this tube is attached to the piston of 
& fixed dash-pot. Or the tube may carry a crosshead supporting two dash-pote, 
below which plungers are fixed. A lateral opening in the tube affords access 
to the upper carbon for the purpose of removing it if broken. The lower carbon 
is placed in a detached split socket, and is then ushed up through a short 
insulated tube in a yoke, and the socket is secured by a screw сар. The short 
tube is tapered so that it compresses the socket on the carbon. The inner 
globe rests on the short tube in the yoke, Its neck is within acap fixed thereon, 
and is secured by coiled springs, which are pressed against it by raising a 
bevelled ring within the cap by means of a screwed sleeve. The ends of tke 
springs engage the fixed parts to prevent turning. The outer globe is secured 
in a cup supported on в yoke on beaded rods, which slide in tubes and serve to 
support the globe in a lowered position. The cup is made with bayonet slots, 
and, when raised and turned, it receives and engsges pins on an extension on 
the yoke. The globe is thus held up against a cover, which is pressed down by 
springs. 10 claims. 


29,690. “improvements in and relating to dynamo - electric machines and 
motors." The British Thomson-Houston Company, Imited. (E. D. Priest.) Dated 
December Mth, 1897. Comprises various detail improvements in the construc- 
tion of dyn&mos and motors, more particularly such as are designed for pro- 
pelling vehicles on electric railways. The field magnet frame is cast in a single 
piece, and is provided with removable frame heads which completely enclose 
the ends of the motor. The bearings are formed by inwardly projecting parts 
of the frame heads, which support the brasses and extend under the overhang- 
ing ends of the armature winding and commutator shell so as to economise 
space. Tbe frame head is formed on its inner side with curved flanges, which 
receive the oil cast off by the oil throwers and, in the latter case, direct it into 
the external cup: timilar provision is made at the opposite end for receiving 
the oil from an oil-thrower. А cover encloses а chamber in which are placed 
oil and waste for lubricating the armature shaft. Dust is excluded from the 
shaft by a spring cover. Each of the fleld poles is surrounded by a cast-metal 
spool or by а sheet-metal punching which supports the coil. Laminated pole- 
pieces are secured to the field-magnet by bolts; the lamine of which they ure 
composed have their curved edges partly concentric and partly eccentric with 
the armature. Thearmature has a laminated body mounted on a sleeve formed 
at one end with a flange, between which and the head it is clamped by a nut. 
An extension of the flange forms & support for the overhanging ends of the 
armature conductors The commutator segments are mounted on a shell 
secared to the shaft, and are held between a bevelled extension and an adjust- 
able clamping-ring. Doors are provided for obtaining access to the commuta- 
tor or field coils. The brush holders may be carried by a ring mounted on the 
inner side of the frame head, and capable of being rotated so as to permit of 
the brushes being inspected, but normal y held in position by a locking device. 
The brush boxes or sockets are shrunk on to elliptical studs carried by plates 
capable of being adjusted on the ring. The carbon brushes are maintained in 
contact with the commutator by spiral springs. For the purpose of dismount- 
ing the armature for repairs, the motor is placed on a truck runbing on rails in 
a suitable framework; thearmature shaft is supported between a fixed and an 
adjustable centre, as in a lathe, and after unscrewing one of the frame heads 
the field magnets are moved aside on the track. 18 claims. 


29,696. ''improvements in electric heaters or rhoostats." F. Kraemer. Dated 
December 14th, 1897. The resistances used are thin carbon rods supported by 
being embedded in composition in a metal case or tube. A flat case of iron, 
with two gauze sides, may be used. The composition used must have a similar 
coefficient of expansion and ontraction for temperature variations to that of 
the carbons, and for this purpose there may be used & mixture of 10 parts of 
baryte to one of silicic acid by weight in a placid state. Or six parts of 
po ennes granite, two of pebbles, and one of lime, silicic acid, and dextrin may 

e used. The carbons are attached to terminals by wires passed through per- 
forations in the carbons and fixed by metal clasps. They may be connected in 
series, and to the studs of a rotatable switch, by which any number of the 
carbons may be placed in а circuit. 4 claims. 


29,066. “im ate in switohes.” 0. Ritter. Dated December 
15th, 1897. Relates to telephone exchange systems in which a central line 
battery is employed and also а central battery either between the plugs or in 


в branch for use with the clearing-out indicator. An arrangement is shown 
when metal and earth circuits are employed. The subscriber's indicator is 
provided with а reeetting coil automatically operated by the insertion of the 
answering plug. The clearing-out indicator has an automatic resetting coil 
momentarily put into circuit by a switch when the magnet is excited by the 
insertion of the calling plug. The insertion of the calling plug by means of 
the magnet and switch cuts out the operator's telephone and inserts the coil 
of the clearing-out indicator. The apparatus is also arranged for use with 
alternating currents, in which case the magnet is duplicated, one armature 
playing between the two magnets, and having a dash-pot air case. In the 
case of metal loop circuits, similar arrangements to the above-described are 
employed, but the plug seats are provided with switch contacts, which are 


normally open. 6 claims. 
e 


26,876. "А union hex for electric mains for lighting, traction, , or ether 

F. D. Black. Dated December 15th, 1897. Consists of a box or case 

ormed of & raised portion surmounting the opening of a conduit. The case is 

provided with upper and lower perforations for ventilation, and may also have 

& door for access to the conductors which are preferably brought up into the box 
in arch form. 2 claims. 


89,710. ''Haprovemeats in electric acoumulators." D. Browne and Р. Kampordyt. 
Dated December 15th, 1897. The electrodes consist of a number of . such 
as lead shot, or of grooved cubes, or of grooved bodies of other shapes collected 
together in suitable cells, and having in them conductors of forked shape or 
ey i v . The electroles are separatel from each other by perforated 

s. Зс айтпа. 


20,720. “improvements in electric hea devices.” F. Le Rey. Dated 
December 15th, 1897. Relates to a method of heating by electricity. A rod of 
material of hi h specific resistance is connected between leading-in wires in a 
glass vessel which is filled with an inert gas, or exhausted, and provided with 
end caps. Such devices are used as radiators, in stoves, for warming rooms, 
cooking, or other purposes. The resisting material may be silicon powder, 
compressed with or without an agglutinant, and baked. Specification No. 
28,351, д D. 1895, is referred to. 2 claims. 


28,778. “ improvements іа telegraphy." L. B. Miller. Dated December 16th, 
1897. Coherers for receiving Hertzian wave signals are preferably mounted on 
taut wires which can be agitated for de-cohering by means of & serrated or 
milled bar. The milled bar is pivoted to а trembler bell lever and carries an 
adjustable guide stirrup. The coherer may be in the form of a metal tube with 
a central insulated wire passing through, or the coherer may be pivoted so as to 
be rotated by the motion of a solenoid core or by the expansion of a wire under 
the intluence of an increase of temperature. The provisional specification 
refers to magnetic filings being de-cohered by magnetic attraction. 3 claims. 


29,821. “‘improvemeats in electric heaters.” Т. W. Sohindier . Dated 
December 16th, 1897. Heating wires are embedded in a refractory insulating 
material upon which a metal casing is afterwards cast to form a smoothing-iron 
or other heater, the insulation being left partly uncovered on one side, where 
he wires project. 1 claim. 


29,826. “improvements in conductors fer electrical maoh and in dynamo- 
machines, motors, and other electrical apparatus.” J. Milli. Dated 
December 16tb, 1897. Relates to electric conductors for use in the construction 


of dynamos, motors, transformers, telegraph apparatus, bells and signals, 
regulating devices for electric light and power machinery, measuring and 
testing instruments, and other apparatus, the action of which depends upon 
electro-magnetic induction, are made in whole or in part of & material, such as 
iron or steel, which has a high degree of magnetic permeability. The necessity 
for using separate magnetic parts, such &s the cores of dynamos and trans- 
formers, is thus obviated. A conductor is shown composed of concentric tubes 
of soft iron wi h intervening layers of insulating material, and a similar con- 
ductor is also being divided into two halves separated by an insulating layer. 
The application of such laminated magnetic conductors to the construction of 
transformers, dynamos, and motors, is described in the specification 9 
claims. 


29,835. "I ements in and relating to electric heaters.” E. F. Perter. 
Dated December 16th, 1897. Relates to a means for heating by electricity. 
Heating wires are embedded in enamel on the blades of a rotary or recipro- 
cating fan, operated by an electric motor, and the supply of current to both 
heating-wires and motor may be controlled by a curved thermostat strip 
linked to & switch. A handle connected with the strip is movable along & scale 
to adjust its position for any desired temperature. Specification No. 5,595, 
A.D, 1891, is referred to. 6 claims. 


29,062. “А пам or improved underground duot for electric raltway leads, and 
a contact slide to work n." Н.Т. Hillisoher. Dated December 16th, 1897. 
Relates to improvements in electric railways. Conductors are set in insulation 
on the under face of an over-hanging rail which forms one side of the conduit 
opening. The conduit is formed of the sectional inverted U-shaped rail which 
is supported by the side and the side, the upper edge of which forms one of the 
running rails of the track. The opening in the conduit is closed by a number 
of pivoted tlaps wh‘ch are beld in their closed position by means of springs. 
The collector consists of a bent insulated conductor provided on its upturned 
end with contact runners, and on its outer end with a screw coupling for con- 
necting to the vehicle. The rod is rectangular in section where it normally 
passes through а rectangular hole in the runner block, but it is circular in its 
upper portion so that, on depression against the spring it can be turned through 
a right-angle and the collector removed from the conduit. The provisional 
specification describes в modified form of irremovable collector connected 
to the vehicle by a spring and ball joint, whilst i collector rod is inagnetised 
by an outer coil of wire, and the supply leads are Covered with iron to produce 
a magnetic contact. 2 claims. 


29,994. "improvements in and connected with slootrio locomotives.” W. E. 
Heyes. (J. J. Hollmann.) Dated December 18th, 1897. Consists of a steam and 
electric locomotive in which the dynamos for generating the current are driven 
by steam turbines. The dynamos are separately excited, and a rheostat is pro- 
vided by which the current in the exciting circuit is regulated and tffe loco- 
motive thereby controlled. The motors may be arranged either on the axles of 
the locomotive or on those of the train. The exhaust from the turbines may 
be used for blast purposes, or air from a fan driven by a turbine provided for 
driving the exciting dynamo may be employed. 2 claims. 


30,020. ''Imprevemonts in prepaid electric motors.” A. Soames and C. W. 8. 
Crawley. Dated December 1*th, 1897. A ratchet wheel is driven by a rooking 
beam which carries a pair of bulbs containing resistance coils, and connected by 
a tube containing mercury. The expansion of the air in one bulb by the 
heating effect of the contained coil drives the mercury to the opposite end of 
the tube, till it overbalances the beam and the circuit is switched into the other 
coil. The motion is transferred to the wheel through a concentric arm bearing 
a spring paw! with engaging bit. The paw] when free does not touch the wheel, 
but is applied as the rocking beam moves in the driving direction by means of a 
spring finger which depends from а rod on the beam, but before the movement 
begins, clings to а fixed hook. After the engagement of the pawl, a fork on the 
beam strikes the T-end and drags it to the limit of the stroke. The maximum 
feed occurs when there is no lost motion between the fork and T-end, but 
whether this feed or less is given depends on the strength of the current used, 
because the pawl arm is attached to а balancing system of weighted and mag- 
netic arms, о claims, 
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ing Great Britain, in such a large proportion of the world's 
markets, is due to the superiority of the facilities afforded 
by banks and capitalists generally, to the manufacturing 
industries in that oountry. Like most prevalent ideas with 


reference to foreign countries and unfamiliar commercial 


enterprises, the one alluded to above rests on a very slender 
substratum of truth travestied in a garb of fanciful details, 
which is more or less imaginary. The question is, how- 
ever, of such importance in this case that we have felt 
constrained to inquiry carefully into the facts, and give our 
readers the benefit of our inquiry. 

The most usefal way of conveying the merits and demerits 
of the German system will be, we apprehend, to contrast it 
with the one with which we are most familiar, viz., our own. 
The first and most far-reaching difference depends on the 
different limits as to the value of shares and the subscribed 
capital: which the company laws and the commercial customs 
of the respective countries prescribe. With us, £1 shares 
and apy desired amount of capital, however small, are not 
only allowable and legal, but are freely sanctioned by com- 
mercial usage; in Germany, on the contrary, the lowest 
value for shares is £50, and for subsoribed capital is £50,000. 
It will be seen at once that in Germany the claes of investors 
to be appealed to differs entiregy from that open to 
company promoters in Great Britain, and necessarily a 
more select and restricted class, or, in other words, a 
more moneyed class has to be depended upon in the former 
than in the latter country. The British system, with its 
thoroughly democratic limits of share values and subscribed 
capital, would be much preferred in German promoting circles 
to their own system, and efforts are being made with a view 
to altering their company laws in the direction of our own. 
Shonld these prove successful a boom in new industrial 
and other companies is confidently anticipated. So far, 
therefore, the German system as contrasted with the British 
is obviously more cramped and confined, but, at the same 
time, safer and more assured. The obtaining of capital, 
especially for small undertakings, through the ordinary 
channels open to British companies, i.e, an appeal to the 
subscribing public, is to a great extent closed. Yet 
undertakings requiring small capital do undoubtedly obtain 
the capital they require in Germany as well as in Creat 
Britain, and with probably more certainty and less difficulty. 

How is this managed? In Germany, as in England, 
there are firms and syndicates who control ample capital and 
devote themselves to the work of company promoting; but 
while in Germany they are forced to find a large proportion of 
the capital required from their own resources, i.«., are compelled 
to treat the small enterprises financed by them largely in the 
light of investment, in this country the facility and tempta- 
tion afforded by an issue of £1 shares to a confiding publio is 
generally too great for these firms and syndicates to resist, 
and their capital is invested in more extended promotion 
operations rather than in the practical working ont of any 
of the undertakings promoted. 

We now come to the chief advantageous feature presented 
b7 German as contrasted with British financial conditions as 

yon: their industrial enterprises. In Germany most 
of the g banks have what might aptly be called an 
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industrial side, and there are also not a few purely industrial 
banks. In the case of the former a certain proportion of 
their capital is specially subscribed and held at the directors 
disposal for the purpose of taking up and floating industrial 
concerns, while, of course, in the case of the latter nearly the 
whole of the subscribed capital is devoted to this same object. 
The great advantage of the existence of this branch of bank- 
ing business to industries lies in the conditions necessarily 
arising therefrom. When money is available and specially 
held for the purpose of being employed in a certain line of 
business, this is stimulated and enlivened thereby ; and when 
industrial enterprises do not spontaneously offer themselves 
to be financed, they are looked for, and in many cases the 
germ of an industria] undertaking may be the inquiry which 
set people thinking upon a possible improvement in, or 
derivative of, a manufacturing process. In the second 
place, in the hands of banks the viscissitudes to 
which ordinary company promotion is so largely and 
disastrously liable are generally absent, for the banks 
have not only abundant capital of their own to invest, but 
they have their regular clients with whom to place the re- 
mainder they do not themselves desire to hold, and a Stock 
Exchange quotation follows as a matter of course immedi- 
ately on flotation and the issue of shares, which is by no 
means the case here. Vendors, although they cannot expect to 
command the inflated paper prices, which they obtain on 
this side, nor the proportion in actual cash, find no diffi- 
culty in realising the paper which they do receive as the 
shares have an immediate market value. Practically the 
only parallel to the limited liability company, as we under- 
stand it, existing in Germany, is the private syndicates or 
associations which are often formed in a voluntary way for 
the purposes of promotion between people interested in in- 
dustrial and commercial undertakings, and in which the 
general public has no part or interest. 

On the whole, the beneficial modifications which might 
be borrowed from German practice and grafted on our own 
are practically limited to those regulating the mutual rela- 
Lions between our banks and industrial undertakings— 
either by the introduction of purely industrial banks or the 
allocation of portions of the ordinary bank funds for invest- 
ment in industrial concerns and their promotion. The 
freedom of our system of democratic subscription of capital, 
with its broad basis of popular support, would be very dis- 
advantageously exchanged for the narrower, if sometimes 
safer backing, of capitalists powerful enough to become 
financial monopoliste, the undesirable character of whose 
influence, in the case of nascent Colonial enterprises, has 
been £0 prn animadverted upon quite recently by Herr 
Eugen Wolff with reference to the Northern Cameroons. 


IN the profession of Civil Engineering 
professional etiquette is closely adhered 
to, because the industry is one which 
has been carried ont on formal lines for the last hundred 
years. In the course of the training of young men as 
civil engineers they come into oontact with an established 
practice, and from the moment they enter their offices in 
Westminster they are imbued with the best traditions of 
the profession. Doubtless in course of time our electrical 
industry will have sufficiently aged to provide a similar 
training for the young men entering its ranks. At the 
present time, however, the juvenility of the industry is such 
that the training of the young men is of a very hetero- 
geneous character, and the opportunity of joining engineers 
of years’ standing is only just being afforded to them. It 
is therefore uot surprising that there are a number of young 
gentlemen in the profession to whom the tenets of profes- 
sional etiquette are absolutely unknown, with the result 
that they indulge in modes of procedure which the members 
of the older branches of the profession would view with 
horror. For instance, we actually know of a case that has 
occurred this month where a sub-committee of a municipality, 
after inviting terms from a limited number of consulting 
engineers, made а unanimous choice. They fixed upon one 
who, in the opinion of the leaders of the profession, would 
most worthily have fulfilled the trust reposed in him, and 
would most efliciently have executed the work. Between 


O Tempora! 
O Mores! 


the time of the unanimous choice of the sub-oommittee and 
the presentation of their report to the full committee, two 
among the dissppointed candidates engaged & commercial 
traveller in the district to throw mud at the engineer chosen 
by the sub-committee, and another of them actually had 
the effrontery to remind a manufacturer in the district of 
former orders, with the object of showing him that there 
would be no enoouragement in future for them to recom- 
mend his material, unless he withdrew his support of the 
engineer chosen. In taking such a step as thia, the dis- 
appointed engineer betrayed a notion of his functions 
which made it obvious that he was quite unfit for the post 
of consulting engineer. The engineer who best fulfils the 
trust reposed in him by his clients is one who does his duty 
without fear or favour, and if, in the execution of that 
duty, he has to allot а contract to his deadliest enemy, he 
should do so without the slightest compunotion. 


Ir is to be expected on theoretical 
grounds that leakage currents from electric 
railwaya will have а corrosive action on 
underground pipes, and more than one investigator in the 
United States, the land par e»cellence of the electric railway, 
has shown that serious corrosion does actually take place. A 
common device adopted to abate the nuisance is to connect 
the pipes near the central station to the negative bus bar, but 
that this is an altogether inadequate remedy is shown ina 
remarkable manner by some recent investigations carried ont 
by Prof. Lucien Blake at Kansas City, U.S.A. Prof. Blake 
has made numerous measurements of the resistance of cast- 
iron water mains, and he finds that the greater part of their 
resistance, which is by no means small, is concentrated at the 
joints. In several cases examined, he found that the resist- 
ance of the joints formed from 80 to 96 per cent. of the 
whole resistance of the line of pipes. This fact has a most 
important bearing on the question of electrolytic corrosion. 
Bonding the pipes to the negative bus bar increases the 
current in the pipes, and though it reduces the outflow of 
current from the pipes near the power atation, it increases the 
shunt currents which must necessarily pass round joints of 
high resistance. Hence the corrosion near the joints of the 
pipes is increased in proportion to its decrease in the danger 
area near the station. Prof. Blake says :— 

Electrolytic pittings were found on many sections near the joints, 
only on the positive side, where the current was shunted around the 
joints. Some of the pittings were j inch deep. The interior of the 
pipe could not be examined. Again, a length of 6-inch cast-iron main 
was taken up in another part of the city, and internal electrolytic 
effects were apparent near the joint. A chemical analysis of the 
material dug from pits gave 22:3 per cent. graphite, 497 per cent. 
iron. A second length was removed and broken into, and a fresh 
fracture revealed internal electrolysis by the discolouration of the 
iron where the pitting was taking place, and which was already } inch 
deep, beginning from the inside. A number of similar cases were 
discovered, and are convincing proofs that cast-iron mains cannot 


convey currents without electrolytic damage, when these mains form 
part of the return circuits of electric railways. 


It appears also that coating the pipes with asphaltum does 
not protect them from corrosion. Under the asphaltum, 
which remains bright and apparently intact, pittings were 
found, and a fresh fracture or a careful scraping away of 
the coating revealed spots of graphitic structure, left by the 
electrolytic action on cast-iron. These and other investiga- 
tions are making it more evident that it will be necessary to 
keep the leakage currents out of underground pipes; and 
this, of course, means that return currents from the 
must not be allowed to enter the ground except in amount 
80 small as to ba harmless. This cannot be effected |by the 
most perfect system of bonding the rails. The only feasible 

lan at present known appears to be the employment of 
Insulated return feeders. The exhaustive investigation of 
the mathematics of return feeders, by Bohm-Raffay, which 
we recently published ia the ELECTRICAL REviEW, shows 
that the number and cost of these return feeders are not by 
any means prohibitive. He shows that a comparatively 
small number of return feeders will bring about a very 
large reduction in the potential difference between the rails 
and the ground, and as the insulation required is very sm 
its cost will be small, and all the cables may be safely! 
in а single conduit. 


Electrolytic Corrosion 
of Water-pipes. 
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APPARATUS FOR USE IN EXPERIMENTAL 
FUSED ELECTROLYSIS. 


By ALEC. A. BEADLE. 


(Concluded from page 84.) 


Ir a small special furnace is required for moderate temp- 
eratures in a great hurry, it can be cast roughly in Portland 
cement (with a little silver sand), and can be bored and 
shaped before it is allowed to properly set. It shonld then 
be bound round with stiff iron wire and dried gently, after 
which it will stand heat, if chrefully applied, better than 
would be supposed. For very small preliminary experimenta 
in porcelain crucibles, it is often best to simply place the 
crucible in a retort stand, with a sheet of La uem cloth 
round it, hold the electrodes in clamps above it, and heat by 
means of a clear Bunsen burner placed beneath. 

With regard to crucibles, it is essential, first, that they 
should not crack or break when heated with a heavy weight 
of salt or metal inside, and secondly, that they should not 
5 too porous, so that the salts leak throngh and get into the 
urnace. - 

There are many kinds of clay crucibles. For very small 
experiments porcelain ones should be used, and the author 
recommends the use of good thin ones, as they can be used 
several times, whereas the cheaper ones often stand only 
‘once. For larger experiments. Battersea round clay ” stand 
fairly well, also those made for melting iron in, and 
“ Battersea fluxing pota" are very fairly non-porous, and of 
a very convenient shape. Orucibles for gold melting are 
expensive, but for small experimental work, where a strong 
P M clean crucible is required, they are invaluable. 
Black plumbago crucibles аге most useful where the crucible 
itself is required to be made the cathode, A small hole cut 
into the edge, and filled with lead, into which is placed a 
clean copper or iron wire, serves as a connection; or 
iron wire may be bound tightly round the crucible, and 
covered with asbestos paper, or the wire may be screwed 
with a bold thread, and tapped into the.bottom of the 
crucible. Pare carbon crucibles can be quickly made to 
order by Le Carbone, 36, Lime Street, E. O. 

"The caustic alkalies may be melted in iron crucibles, 
cast-iron being the moet suitable. They are not, however, 
made in many sizes, and the stamped ones are too thin to be 
of much service. | 

If it is required to make а long-continued experiment 
in а clay crucible, it is a very good plan to put it into 
& cast-iron case, just made to fit, filling in between with one 
of the cements described later. 

Since there is some difficulty in boring holes in the bottoms 
of crucibles for the introduction of electrodes, &c., if many 
are likely to be required, it is as well to have them specially 
made, Fig. 10 shows a very useful form, in which any 


Fra. 10. Fig. 11. 


аи Teed in the bottom will be firmly held; it may be 
‘enclosed in an iron case (т) as shown. Earthenware jampots 
and salt-jars placed in well fitting iron cases, sand being 
placed between, make admirable cracibles, and will stand 
8 dull red heat perfectly for a long time. | 

Now, with regard to cements and lutings, there are many, 
but few need be mentioned. 

Ordinary Portland oement, made with a fairly strong solu- 
tion of sodium silicate, makes а strong cement for luting 

e8 into the bottoms of crucibles, and is not very 

porous, Fireolay and silicate, plaster of Paris and silicate 
all serve a similar purpose. A sort of patty, which w 


‘fusing 4 pint of salt in about 40 minutes. 


keep soft for weeks, can be made by mixing a strong solution 
of silioate with either powdered asbestos or powdered mica ; 
this сап be used for luting gas-tight joints, &o., but should 
be very carefully dried by heat, as in drying it is apt to blow 
bubbles, and become very porous. | 
When the electrodes are metallic, no difficulty is expe- 
rienced in making connection on to them, but when they are 
of carbon it is not so easy. If the carbons can be made long 
and the ends brought well out of the furnace, ordinary clamp 
connections may be used; if the connections have to be 
made in a hot place, fig. 11 shows a very simple method of 
making them. a is the carbon to which connection is to be 
made, B is an ordinary gas barrel reducing socket into which 


.the carbon is placed, cement is. pushed in at D and molten 


lead run in atc. Connection is then made to the main 
cirenit at the upper and cooler end of the iron tube. 

The lids for crucibles may be made of thick asbestos mill- 
board, mica sheet or thin firebrick tiles, which are made in 
several sizes, and easily procured from laboratory furnishers. 
These, with the help of retort stands, may be made to sup- 
port the electrodes. | 

The material of which the electrodes shonld be made 
depends, of course, upon the work that they are required to 
do. For cathodes, iron stands well in the fused alkali chlo- 
rides, for the electrolysis of caustic alkali or of lead chloride; 
carbon stands for that of lead chloride or zinc chloride, but 


is not recommended, as a spongy deposit is the result, Iron 


cannot be used for zinc, as it alloys rapidly with it. The 
metals which it is desired to deposit are often best, thus lead 
for lead, zino for zino, cadmiom for cadmium, &c. As a 
cathode, copper acts similarly to iron. As an anode, carbon 
stands perfectly in the alkali chlorides, and iron in the caustic 
alkalis. Nothing seems to be able to withstand fused 


7 nitrates. 


Porous partitions, bella tor collecting floating alkali 
metals. &0., are very difficult to construct satisfactorily. 
Ohlorides slowly dissolve and disintegrate fireclays ; alkali 


metals act upon them, chlorine or other hot halogens rapidly 


corrode metals, even when perfectly dry. Compressed mag- 
neeia or quick lime may sometimes be brought in for use as a 
porous partition. So little apparatus is at our disposal for 
such work, that it is found that domestic utensils of all kinds 
may be brought in to serve some useful purpose. Eoamell:d 
cast-iron pails and enamelled wrought-iron ware of various 
kinds are all useful as crucibles. Saucepans, garden flower- 
(for porous pots), &., may be made useful, and, 
fact, it is well to have в good mental catalogue of every- 
thing in commerce which is capable of serving a useful 
purpose. 
. Not every experimenter has gas laid on in sufficient 
quantity to supply furnaces, even if he has it at all, and it is 
therefore important to look round at the various forms of 
hydro-carbon burners which can be easily and safely used to 
supply the necessary heat. 
he well-known Swedish paraffin blow lamps, made by 
Messrs. B. A. Hjorth & Oo., Stockholm (London agenta, 
Messers. Moeller & Condrup, 78, Fore S:reet, E. C.). are most 
usefal and efficient in this respect. Their “two-pint inclined 
Aetna is the best all-round, and is illu in fig. 12, 


being shown blowing into one of Fletcher's round furnaces 
adapted to the circumstances. These burners are very 
werful, and perfectly safe. Their heating power can only 
bo determined by experience, but one is ыр! capable of 
hey can be 
used with almost any kind of furnace; the author has, b 
means of two, heated a muffle 64 inches x 44 inches x 8 
D 
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inches to cupelling temperature in half-an-hour. Two will 
melt about 8 lbs. of copper in one hour. For larger work 
or higher temperatures Nelson’s automatic benzoline fur- 
nace” will be found most useful. 

It will be noticed that in the furnace shown in fig, 9, a 
furnace door is provided to put in the place of the burner 
when the latter is removed, во as to prevent draughts of cool 
air blowing in and cooling the crucible when the burner is 
removed. This is because the current, when once started, is 
often sufficient to keep up the supply of heat for the furnace, 
а method of heating which, on а scale, will probabl 
prove economical. In small laboratory experiments, ach 
pound of salt in the crucible requires from 100 to 300 watts 
to maintain it at a red heat. | 


[ERRATUM.— ELECTRICAL REVIEW, January 19th, p. 88. 
Figs. 2 and 3 were wrongly placed and numbered. That 
marked fig. 2 should be fig. 3, and vice versá.] 


ON FRICTION LOSSES IN DYNAMOS. 


By ALFRED HAY, B.Sc., M. I. E E. 


A CONSIDERABLE amount of uncertainty and misapprehen- 
sion still appears to exist among many electrical engineers as 
to the laws which govern the mechanical friction losses 
oocurring in dynamos. One or two examples of the con- 
fused state of knowledge on this subject may serve by way 
of illustration. | 

To take an instance which is now several years old, we 
find Mr. W. B. Esson, in his classical paper on * Some Points 
in Dynamo and Motor Design," * referring to the magnetic 
pull on the armature of a single-magnetic circuit dynamo, 
and stating that this pull leads td excessive heating on 
account of the increase in the friction loss due to increase of 
pressure on the bearings. 

As, however, it seems hardly fair to criticise a statement 
made as long as nine years ago, we shall take two more 
recent instances containing the same fallacious doctrine. 

In his admirable treatise on “Continuons Current 
Dynamos,” poe last yeart, Mr. J. Fischer-Hinnen not 
only makes the friction loss depend on the pressure on the 
bearings, but introduces a definite coefficient of friction, and 
explains how the tension of the belt is to be taken into 
account in calculating the friction loss. | 

To come down to a still more recent date, Prof. F. G. 
Baily, in his interesting article on “The Testing of 
Hysteresis in Armature Cores,”{ makes the statement that 
for the bearing friction to be constant the load on the 
bearings must be kept accurately constant.” 

The above examples will suffice to show how wide-spread 
is the notion that the friction loss depends directly on the 
bearing pressure, and that any cause which increases this 
pa ш as an increase in the tension of the driving 

lt, or a slight want of symmetry in the magnetic field— 
will also increase the friction loss in the same ratio. 

In 1888 and 1884 Mr. Beauchamp Tower published the 
results of an elaborate series of tests on the friction of 
journals,§ and a glance at the figures obtained by him is 
sufficient to show that, for a given speed, the friction loss 
does not vary appreciably with the load which the journal has 
to . In other words, assuming that the supply of 
lubricant is Ө чеке, there їв no such thing ав a definite 
constant coefficient of friction connecting the pressure on the 
bearing with the tangential resistance to motion. 

The friction loss is, in fact, a problem concerning the 
behaviour of a thin film of viscous liquid. With proper 
lubrication the journal is completely separated from its 
bearing by a thin film of the lubricant, and the loss of 
energy is due to the tangential stresses in the lubricant, and 
not to abrasion between two solid surfaces. Ап elaborate 
theory of lubrication, based on the hydro-dynamical equations 


* Journal IJ. E. B., Vol. xix., р. 125, 1890. 
+ " Continuous Current Dynamos,” by J. Fischer-Hinnen. London: 
Biggs & Co. | 
+ The Electrician, Vol. xliv., p. 323. 
Proc. Inst. Mechanical Engineers. 


for а viscous fluid, was published by Prof. Osborne Reynolds 
in 1886,* and applied i resulta 


him to the erperimental 
obtained by Mr. Tower. i 


The most recent experiments on friction losses in dynamos 
are those carried out a few months ago by G. Dettmar.t 
They go to confirm the results obtained by Tower, and show 
conclusively that within the limits occurring in practical 
working, the loss due to friction is, for a constant speed, and 
with & propery lubricated bearing, quife independent of the 
load. Two further results of interest are established by 
these experiments, viz, that the power lost by friction in- 
creases as the 1°5th power of the speed, and that, between 
the limits of 15° and 50? C, it varies inversely as the 
temperature. . 

It is probable that with the modern forms of self-oiling 
bearings, in which & plentiful supply of lubricant is always 
maintained by rings dipping into ап oil well and slowly 
carried round by the shaft, lubrication is mach more perfect 
than it was in the early machines. Difficulties due to heat- 
ing of the bearings in some of the earlier machines are to be 
ascribed to imperfect lubrication, or insufficient care in 
bedding the journals, rather than to the increased pressure 
due to a want of symmetry in the field. 

A very interesting experiment bearing on this point is 
recorded by Dettmar.t A large сае generator was run 
with its topmost pole not excited so as to produce a very 
strong downward pull, and the power required to drive it 
was carefully measured. The topmost pole was then excited, 
while the lowest pole was left unexcited, so as to relieve the 
pressure on the bearings. Not the slightest change in the 
power required to drive the machine could be detected. 

It is extremely unlikely that any pull due to a want of 
symmetry in the field will ever exoeed that produced by 
leaving one of the poles unexcited. Hence, if it is found 
that the machine runs 0001 when not excited, but that heating 
of the bearings takes place as soon as excitation is allowed to 
take place, then this result must be regarded as due either to 
bad workmanship or defective lubrication. An increase of 

ssure on the bearings cannot, by itself, cause increased 

eating if the journal is properly fitted and lubricated. 


———— == 


MUNICIPAL TELEPHONY. 


To the Municipal Journal of the 19th inst., Mr. A. R. 
Bennett contributes an article on “ Municipal Telephones.” 
He anticipates that within a few days of the appearance of 
the article Glasgow will have received its license, the delay 
which has occurred since the passing of the Act зета * due 
chiefly to the inertia inseparable from Government depart- 
ments.” Mr. Bennett gives some particulars of the progress 
in Guernsey, and recommends local authorities who oontem- 
late taking advantage of the Telegraph Acta, 1899, to send 
eputations there to test the working and examine the 
accounts. He thinks that “the threadbare bugbear of the 
evil of two exchanges in one town need not cause any. 
alarm,“ because at present important subscribers are Kept 
BO busy that it is often impossible to get connection with 
them,” whereas if connected with two systems, as reduced 
rates would permit, there would be two channels instead of 
one. Moreover, the duplicate oonnections would guard 
against the interruptions from breakage of wires or other 


accidents. The privileges of a municipal service are referred 


to, and “a word of warning” uttered on the subject of 
underground wayleaves, which are described as the most 
valuable asset that local authorities . The reductions 
in charges recently made by the National Telephone Com- 
pany are criticised, and “the new tariff, highly as it has been 
vaunted,” is said to compare “very unfavourably with that 
in force in Guernsey, and also with that which has been 
approved by the Tunbridge Wells Town Council for their 
intended exchange.” | 
The article concludes with the statement that “there 18 no 
industry so profitable as telephony. Gold mining is not 


* Phil. Trans , 177, pp. 157—934, 1886. 
T Eleltrotechnische Zeitschrift, 20, pp. 380—383, and 397—400. 
i Elektrotechnische Zeitschrift, 20, p. 651. | 
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worthy of comparison with it, and local authorities who go the motor wheel to any existing vehicle, it is merely neces. 
into the business with circumspection may look forward with вагу to remove the framework of the front wheels and 
confidence to reaping benefits comparable with anything | 
derivable from gas, water, tramways, or electric lighting.” 
We cannot agree with Mr. Bennett that gold mining 
and municipal telephones are not worthy to Be compared. 
Gold mines are known to be of two kinds—those from which 
gold is taken ont and those into which gold is put. It is 
very generally believed that the latter are the more numerous. 
Local authorities who contemplate taking advantage of the 
Act will, we think, do well to “go into the business” with 
555 circumspection. 

‚ Ооп opinions may reasonably be held on the question 
whether the telephone service is а suitable service for a 
municipal body to undertake, but there will hardly be a 
difference of рош on the question that there should be 
reasonable evidence either of the profitableness of any work 
so undertaken, or of its necessity for the general welfare. 
Any evidence which may exist of the profitable nature of 
telephone work is, unfortunately, vitiated by the faot that it 
has not yet been undertaken проп the conditions which will 
operate when municipalities come into the field. In the 
necessary absence of proved results, it is inevitable that the 
expectations of returns must ba the subject of estimate— 
which is generally the case in prospectuses of gold mines, 
The more rx ge the estimate, the more cautious the wise 
investor. Still more cautious the trustee who is handling 
money not his own. 


MOTOR-WHEEL FOR VEHICLES. 


One of the latest and most original developments of the . — —V—:. vus Moten, 
automobile is a motor wheel, which has recently been een 

patented by Mr. J. W. Walters, of 302- | 
806 W. 58га Street, New York. Тһе 
following illustrations and description 
are taken from the columns of the 
Scientific American. 

The new device stands in a class quite 
by itself, as will be seen from the ac- 
companying engravings, one of which 
shows the wheel with its motor and 
steering gear attached to a wagon, and 
the other the same motor wheel un- 
attached. In a certain sense it may 
be likened to the steam locomotive ; 
for it is entirely self-contained, and 
although it cannot run alone, and serves 
to support a part at least of the load 
which it draws, yet it bears much the 
same relation to the wagon, carriage, 
or other vehicle to which it is fitted as 
the locomotive does to its train. 

The motor wheel consists essentially 
of a heavy wheel which is journaled in 
a stout yoke or fork, the head of which 
turns in a socket. The arrangement is 
similar to the front wheel and fork of 
a bicycle except that, instead of being 
controlled by a handle bar, the wheel is 
steered by a hand wheel, shaft and gear 
wheels, as shown in the illustrations. 

To the right hand fork is attached a 
two-cylinder gasoline motor, and two 

line tanks are carried on the other 
ork. The wheel is driven through a 
loosely mounted pinion, which meshes 
into a gear that is bolted to the spokes 
of the wheel, and a clutch mechanism, 
the lever for operating which is within 
easy reach of the driver of the wagon. 
The two cylinders are carried horizon- 
tally, one on each side of the fork, 
ke 


the crankshaft, upon which is 

a fly-wheel, between them. The Ета.\2.—Тн®к Moron-WHEEL AT Work. 
motor wheel is built in various sizes, 
from 1 H. p., suitable for a bicycle, up to 4 н.р, for a carriage, bolt the steering socket to the body of the wagon, as 
or 10 or more н.р. for a heavy dray or truck. In attaching ^ shown in fig. 2. When the motor wheel is applied to 
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а light vehicle, it is attached in front, thus transform- 
ing the same into а tricycle. In the case of hansom 
cabs, it is attached at the rear. When it is applied to the 
heavier vehicles, such as express wagons, ооа! carts, &., two 


idle wheels are attached to the motor wheel and work in- 


unison with it. 

One material advantage claimed for this system is that no 
reversing mechanism is necessary, the motor always running 
in the forward direction. If it is desired to back the car, 
the motor wheel is turned completely round in the steering 
socket and the motor atarted. It will be noticed that as the 
motor wheel is entirely self-contained and has a single point 
of attachment to the car, none of the twisting strains, due to 
the irregularity of the road, are thrown upon the motor ; 
moreover, in case of disablement of car or motor, the ease 
with which a change of motor wheels from one car to 
another can be made conduces to facility and rapidity of 
repairs, 


ELECTRIC METERS. 


PROVISIONS with regard to the use, certification, and in- 
en of electric meters are contained in Secs. 49—59 of 
the Electric Lighting (Olauses) Act, 1899. In view of the 
importance of these instruments, both to the supply com- 
panies and to consumers, it may be useful to draw attention 
to the more important rules and regulations which have been 
made with regard to them. 

It is provided in the first place, by Sec. 49, that unless 
otherwise agreed, the amount of energy applies by the 
undertakers to any ordinary consumer, shall be ascertained 
by means of an appropriate meter duly certified in accord- 

ance with the provisions of the epecial order, eg., the 
provisions of the schedule to the Electric Lighting (Ola uses) 
Act, 1899, as modified by any special regulations. A meter 
is said to be “certified,” when certified by an inspector, 
appointed under the special order to be a correct meter, and 
to be of some construction and pattern, and to have been 
fixed and connected in the manner approved by the Board 
of Trade. Any alteration in а certificd meter renders it 
uncertified unless again examined by an inspector. [ Sec. 
50. DN: 

he above section might be taken to mean that the Board 
of Trade will itself undertake the inspection of meters. It 
is, however, expressly provided in the rules issued by the 
Board of Trade Electrical Standardising Laboratory (1897), 
“that meters for the measurement of quantity or energy 
cannot be received with a view to certification for use in 
connection with the supply given by nndertakers under 
Electric Lighting Orders.” 

This does not mean that the consumer has no redress if 

he thinks that the meter is not registering correctly. On the 
contrary, it is provided by Sec. 51, that any consumer upon 
paying the required fee, may employ an inspector to examine 
any meter, and certify it as a certified meter if it is entitled 
to be so certified, 
_ Apart from the license mentioned in this section, an 
inspector, being an officer appointed by the undertakers, may 
at all reasonable times enter any premises to which elec- 
tricity is or has been eupplied by the undertakers, in order 
to inspect (inter alia) the meters upon those premises. [See 
45 & 46 V., o. 56, в, 24.] 

By Seo. 52 it is provided that where the value of the 


supply is to be ascertained by means of a meter, the under- . 


ers must be prepared either to sell or hire a meter to any 
consumer, and to fix it upon his premises and connect the 
service lines therewith and procure the meter to be duly 
certified. They may, however, before eupplying the meter, 
күш Becurity for the price thereof to be given by the 
customer, 


It is probable that the provisional order which gives 


power to the company to hire out meters will contain provi- 


sions with regard to the atamping of these instrumenta. 

Вес. 53 provides that no consumer shall connect any meter 
used, or to be used under a special order, with the service 
lines, or disconnect any such meter, unless he has given to 

the undertakers not leas than 48 hours’ notice, Contraven- 


. where the u 


hearing to the successful part 


tion of this section involves payment of a psnalty not ex- 
ceeding 408. i 

A clause similar to this may be found in the Gasworks 
Clauses Act, 1871, Seo. 15. The offence prescribed by thi: 
section must be kept distinot from that class of offences 
which involves the theft of electrical energy, for which, by 
virtue of Sec. 23 of the Electrio Lighting Act, 1882 (45 
and 46 V., с. 56), а consumer may be found guilty of 


In "the case of Wood v. West Ham Gas Company 
(52 L. T. 817), the appellants, on their own premises, sub- 
stituted for part of a gaspipe belonging to the respondents 
& larger pipe for the purpose of increasing their supply. 
This was done without any frand, wash, or misuse of the gas, 


bnt without the respondents’ consent, although notice of 


intention to disconnect the pipe from the meter was duly 
given under Seo. 15 of the Gasworks Clauses Act, 1871. 
Upon the hearing of the summons a stipendiary magistrate 
convicted the appellants under Sec. 18. It was decided, upon 
а case stated, that the appellants had, within the meaning of 
that section, caused to be laid a pipe to communicate with a 
pipe belonging to the undertakers v ithont their consent, and 
that the magistrate rightly convicted them. 

‘Lhe expense of keeping the meter in order devolves 
upon the consumer [Sec, 54]. Iu default, the undertakers 
may cat off the supply. It should be noticed, however, that 

ertakers order the inspection of the meter, and 
it is found to be in proper order, the expenses of making the 
necessary examination, connections, &., must be borne by 
them. Otherwise, it is defrayed by the consumer himself. 
This section also gives the undertakers the right to inspect 
the meter at all reasonable times. 

Sea. 55 prescribes the terms under which the undertakers 
may hire out meters for the purpose of ascertaining the value 
of supply. Should any difference as to terms arise between 
the parties, the same are to be referred tothe Board of Trade 
for adj adication. \ 

Undertakers must keep meters let for hire in repair, and 
in default of their doing so the consumer shall not be liable 
to pay rent for the meters during such time as the default 
continues [eee Sec. 56]. The expenses of procuring such 
ai meters to be re-oertified also falls upon the under- 
takers. 

Sec. 57, which provides for the determination of disputcs 
which may from time to time arise between the undertakers 
and the consumers as to the accuracy of the amount of elec- 
tricity registered, is, perhaps, the moet, important of all. It 
а uid ноло са ЕП рн. are to be settled, upon 
the application of either y, by the inspeotor, or in cases 
where ‘the local authorit ас А undertakere, by an inspector 
duly appointed by the Board of Trade. The decision of the 
inspector is final, and he has power to award costs of the 
y. The section concludes wit! r 
the words, “Subject, as aforesaid, the register of the mete 
shall be conclusive evidence, in the absence of fraud, of the 
value of the supply.” 

The register of a gas meter ів primd facie evidence of the 
quantity consumed, and two justices are empowered to settle 

ifferences. Seo. 20 Gasworks Olauses Act, 1871 (84 and 
35 V. o. 41,8. 28). In Gas Light and Coke Company v. 
Cresswell (1897), 61 J. P. 699, it was apparently laid down 
that where the only evidence of the amount is afforded by 
the meter, the court will be unwilling to go behind it. The 
complainant has never challenged the accuracy of the meter 
by appealing to an independent 1 
ith regard to the finality of the decision of a Govert- 
ment inspector, it may be noted that in the case of the 
Wandsworth and Putney Gas Company v. Rye (81 Sol. J. 
688) the accuracy of a gas meter sworn to be perfectly 
accurate by a Government inspector was successfully dis- 
puted, not by the production of any expert evidence, but 
merely by the sworn testimony of the plaintiff and his servants 
who deposed that Jess gas had been used in the quarter 
шш preceding that for which the company sought 
to charge. 

By Sec. 58 it is provided that where a consumer has been 
provided with а certified meter, and the undertakers sub- 
sequently change their method of charging for energy 
supplied by them from the main, they shall defray the 
reasonable cost of his obtaining a new meter. In default, 
the consumer may recover the amount as а civil debt. 
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Thus, suppose by virtue of the proviso to that effect con- 
tained in the Board of Trade Regulations of 1895, the 
undertakers altered the standard pressure at which they 
undertook to furnish the electric current. In such а case 
the supply of new meters to their consumera would be in- 
cambent upon them. 7 

It is fortunate for the consumer that in the majority of 
cases he will not have to wait for the errors of his meter to 
be discovered owing to the appalling magnitude or the sur- 
prising insignificance of his electric lighting bill. Thus it 
is provided in Sec. 59 that the undertakers may place a 
suitable meter upon апу of the premises of their consumers 
in order to check the measurement of the consumer's meter. 
Sach meter is to be of a construction and pattern prescribed 
by the Board of Trade. 

It will be seen from this section that the checking of a 
consumer’s meter is entirely optional with the undertakers. 
No doubt if a consumer had suspicions that his meter was 
not working properly, the company would be prepared to 
make the necessary investigations at a small coet. 

Generally, it might ba remarked, that meters, or at any 
rate gas meters, erected on the premises of consumers at the 
oost of the consumer, but which remain the property of the 
company, are among the articles, the value of which should 
be deducted from the gross estimated rental when the works 
are being assessed to the poor rate. [R. v. Inhabitants of 
Lee, L R., 1 Q.B. 241; 85 L.J., М.О. 105.] The rule 
probably applies to electric meters, — . 

One provision with regard to meters remains to be con- 
sidered. It is provided by Sec. 25 of the Electric Lighting 
Act, 1882, that where (inter alia) any electric meters 
belonging to undertakers are placed on premises not being in 
possession of the undertakers for the purpose of supplying 
electricity . . . . such meters shall not be subject to dis- 
trees, or to the landlord's remedy for rent where the same 
may be, nor be taken in ereontion under any process of 
а oourt of law or equity, or any proceedings in bankruptcy 
against the person in whose possession the ваше may be. 


ee 


THE ELECTRICAL ORISIS IN MARYLEBONE. 


THe relations between the Metropolitan Electric Supply 
Company and its consumers in the district of Marylebone have 
reached a somewhat acute stage; indeed, the view taken bycon- 
sumers on the inadequate supply has led them to bring their 
grievances before the President of the Board of Trade, and 
a report of the interview appeared in our last issue. The 
complaints were parfectly definite. It was stated that for 
several years past the pressure had been irregular, and ooca- 
sionally it failed altogether. For the past two or three 
months failures had been of almost daily oocurrenoe, and 
sometimes they had occurred twice a day. Sometimes the 
company had given notice of its intention not to supply 
current during several hours of the afternoon, but in the 
msjority of cases the failures had taken place absolutely 
withont notice. It was shown that in many premises the 
extinction of the light had resulted in а complete oessation 
of work, and the dangers that might arise in а commercial 
establishment owing to failure of light were enlarged upon 
to а considerable extent; lastly, there was strong com- 
plaint as to the prices charged in the district. It was appar- 
ently admitted even by the company, that the failures had been 
both frequent and serious, It is hardly necessary to dwell upon 
the serious commercial loss that might happen in any district 
if a failure of the light were to occur, and the consequences 
that might result in surgical cases are almost too serious to 
contemplate. Notwithstanding the somewhat flippant manner 
in which the Times treats the subject, it is manifestly 
abaurd to sup that a company which is so dependent 
upon the good-will of its consumers as an electric lighting 
concern, would wilfully indulge in practices that resulted in 
an extinction of light. There must obvionsly be, at the 
bottom of these failures, certain engineering difficulties that 
have not been properly met, becanse thongh one can appre- 
ciate the fact that too many consumers on lighting circuits 
might bring about a poor light, owing toa дра volta, this 
would not by any means explain the number of actual 


extinctions of light lasting in воше cases for а consider- 
able period, One hears all kinds of rumours as to the 
working of machinery in various electric lighting stations, 
but it would be unwise, if not unfair, to place any 
reliance upon such statements, It is, however, a somewhat 
notable fact that sinoe December 15th, the date on which 
the Metropolitan Oompany suggested that their troubles 
would cease on account of the addition of new generating 
plant, there have been sundry serious stoppages ; во it is 
apparent that the new dynamos have not yet given that 
immunity from failures which was expected. There may be, 
of course, a good deal in the statement of the company that 
the inability to secure Welsh coal has been responsible to 
some extent for the inefficient lighting that has prevailed in 
the Marylebone district, but this and other matters suggest 
one thing very clearly, and that is, the Metropolitan Com- 

y has been carrying on its business with too little 
margin. It is not satisfactory to endeavour to make oon- 
tractors partially responsible, because the electric lightin 
company in the management of its business should take suc 
precantions as would have avoided the disasters of the past few 
weeks. From the Metropolitan Company's point of view, it 
is most unfortunate that these interruptions in the continuity 
of light should have taken place, because it is practically 
playing into the hands of those ardent advocates of muni- 
cipalisation that abound in the parish of Marylebone, 
and it is no exaggeration to say that the municipal interesta 
were strongly supported in the recent interview with the 
President of the Board of Trade. 

It is well known that the lebone Vestry has long 
sighed for a municipally controlled electric lighting system. 
Indeed, this is put forward as the panacea for the ills that 
lighting customers have borne in Marylebone. Bat though, as 
we have said, the company has inadvertently provided its 
opponents with a strong case, there are one or two matters 
that should not be lost eight of when considering the means 
by which the lighting system of Marylebone could be 
improved. It must be rememb:red, first of all, that the 
сера Electric Lighting Company is Ње owner óf the 
second largest electric distributing system in the country. 
It has incurred а capital e iture of nearly one 
million pounds, and has an annual outpnt of over seven 
million units, and it endeavours to supply light to 
430,000 8-0.р. lamps e over a very scattered district. 
It may be, therefore, that beyond a oertain point in the 
development of an electrio lighting system certain difficulties 
crop up which are never experienced in the early days of a 
concern, or probably a better way of putting it would be to 
gay that, as the area of distribution grows the points of weak- 
ness are increased. Such a statement oould be reasonably 
applied to many of the breakdowns that have ooourred in 
different parts of the country. Bat if there is any truth in 
this view, municipal systems onght to meet with similar 
difficulties, and that is precisely what has happened. The 
interruptions in supply and poorness of light аге not con- 
fined to electric lighting companies, as recent events in 
Manchester and Edinburgh have shown. It is not to our 
minds clearly eatablished that the Marylebone Vestry, if it 
became a supplier of electricity, would not at some 
period of its career experience many of the diff- 
culties that are now being encountered by the 
Metropolitan Company. It is true that it might be 
enabled to avoid some of the now obvious pitfalls of 
electricity supply. The Vestry in its pious wish to see that 
its ratepayers had a good reliable light, might put in at the 
outset heavy copper feeders that would ba adequate for fature 
demands, it might even permit itself the luxury of alarge reserve 
plant, bat we doubt it, for these Mares mean heavy interest 
charges, and how could this condition be sustained in the face 
of competition ? If the Marylebone Vestry ever be permitted 
to enter into a commercial rivalry with the Metropolitan, it 
may be а more serious matter for the ratepayers than is at 
present realised. The latter would enter the competition 
with a moderate equipment, its maina.already traverse the 
5 thoroughfares, it has organisation, engineering 

nowledge and experience, and upon the first real sign of 
competition there would be a lowering of charges all round. 
It is true that competition would result in much improve- 
ment for the consumer, and that might bea distinct gain, 
but how far the Vestry would be justified in improving the 
condition of the consumer at the expense of the ratepayers 
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is a moot point. There may be much to complain of in the 
legal machinery by which an offending company is brought 
to book, but judging by recent police court p inge, 
there are provided a fair number of rods in pickle. The 
Metropolitan Company may not have conducted its business 
with foresight and judgment, but after all, electric lighting 
is comparatively new, and in the generation and distribution 
of electricity we have still much to learn. 

It ought to be assumed that the company is doing its best 
to repair its shortcomings, and when its very existence is 
threatened there should be wanted no further spur to goad it 
to improvement. The Timas says the new monopolist is 

rather more audaoious than the old, and the department can 

only bid its suppliants wait till the clouds roll by or spend 
their money in trying to get penalties inflicted which, if 
inflicted, will not p a penny in their pockets. Without profess- 
ing to understand our airy contemporary's reference to rolling 
clonds, we would just mention that there are certain enthusiasts 
in this country who considered that the charges made by 
various municipalities for electric lighting were so high that 
they proposed to generate electricity on a large scale and sell 
it to those р areas at much lower prices. In other 
words, the General Power Distributing Company pro to 
&ell electricity in various towns at much lower rates than pre- 
vailed, but the old monopolists, to wit, the oorpore onh, pre- 
vailed upon Parliament to promptly kill the scheme. 


CORRESPONDENCE. 


Brierley’s Signalling Apparatus. 


I beg to thank you for your able and appreciative article 
on my patent railway signalling apparatus which appeared 
in your issue of December 29th. 

n dealing with some of the forms of its application and 
the means provided in the shape of “ tell-tales” in case of 
faults, you mention а few points which 1 to require 
further elucidation. I shall be obliged, therefore, if you will 
kindly permit me to supplement the description of the 
apparatus which you gave. 

n the first place, ns say that “it would be interesting 

to know what number of engines were fitted with the 
apparatus, and the number of times they run over the fitted 
portions of the line, the speeds and the charaoter of the 
trains.” The apparatus has undergone a thoroughly practical 
and severe teat, for about two years, on an engine with 
express nger train running at an average speed of from 
50 to 60 miles an hour. When the apparatus was fixed, I 
was informed by those having charge of the arrangements 
that it would be put to the severest роо test, and I 
believe that has been the cage. Colonel Yorke, on behalf of 
the Board of Trade, has inspected the apparatus while 
working under severe test conditions, A has reported 
favourably upon it. 
. You further state that in other systems, requiring impact, 
breakages of the levers have not been infrequent. I can 
only say that, ap to the present, this does not obtain with 
reference to mine. The levers stand the blows withoat 
breakages. The novel volute spring with double coils, in 
reverse order to each other, not only “takes up the energy 
imparted to the lever," but deals with it in such a manner 
as to prevent any mishap to the lever. How this is done 
may be somewhat difficult to understand, but it does it 
nevertheless. However, in case a lever ahould at any time 
break, I have attached a very simple “tell-tale” device to 
the levers which will: inform the driver immediately a lever 
should either break or bend, so that it would not strike the 
rocker on the road. 

The manner in which this is done is explained by the 
diagrams figs. 1,14, and 13. Fig. 1 shows the device fixed 
on the levers of the apparatus on the engine, It will be 
noticed that there is a bar passing through studs, which are 
riveted on the inner sides of the levers. A front view of 
this is given on the detached lever, fig. 1a. The tension 
spring shown on the bar holds the boss on the top of the 
bar clear from the two brass studs shown at the base of the 
lever box on fig. 15. These studs are electrically connected 
to the bell on the engine. If а lever should break 


or bend out of the line of contact with the rocker, the 


bar of the lever would drop and the boss on the top of the 
bar would across the two brass studs and close an 
electric circuit. This would put the bell in oontinuons 


action, The driver in this instance would not be able to 


кор the bell from ringing by the plunger, which stops the 


when the “Danger” signal is given, and it could not 
therefore be mistaken for the ordinary Danger warning. 


м 


Fia. 15. 


The bell would require to be disconnected, which, however, 
could be done in & few seconds, Every part of the lever 
box is, in fact, Bo arranged that nothing can go wrong 
without the driver knowing at onoe. 

The same may also be said with regard to the contact 
rocker. J have introduced a “ repeater” in connection with 
the rocker, shown in figs. 2 and 24. This devioe enables the 


Fia, 2. 


Fig. 24. 


signalman to know whether the rocker, as well es the 
ordinary signal, is in perfect working order. Every time 
he operates the signal respectively to all right" or 
“danger,” a bell in his cabin rings momentarily. In case 
the ordinary signal wire (to which the wire connected to the 
rocker is attached) should contract or expand, во as to 
alter the true position of the signal, the bell in the cabin 
would be put into continuous action. Reference to the 
contact springs resting on the disc shown in fig. 2, will 
explain how this is done. The disc is a comp fibre, or 
insulating опе, upon which is fitted a brass plate, covering 
two-thirds of the periphery of the disc. 0 
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One of the contact m ‚ it will be observed, rests upon 
the insulating part of the disc, and the other on the brass 
plate. Whilst the rocker is being moved from one position 


to another, both springs come in contact with the brass plate, 


and thus carry the current to the bell, until the rocker reaches 
its proper position, when it ceases. If anything should occur 
which prevents the rocker from rising or falling to the proper 
itions, both springs would remain in contact with the 
ras plate, thus keeping the bell in the cabin constantly 
ringing. 

Fig. 24 shows an end viow of the rocker, with the 
chamber of the * repeater,” which is dust proof and water- 
tight. As in the case of the levers, nothing has occurred up 
to the present in connection with the rocker, Кош the 
absolute necessity of the “repeater.” It can, however, be 
readily applied where thought desirable. 

With regard to the provision for signals which are not 
stop signals, even when they occupy the “danger position, 
my system admite of this being done by the firing of 
contact bars at suitable distances from such signals, so as to 
give the driver the particular warning desired. 

And also with respect to my “signal selector” and its 
uses, the Board of Trade inspector who examined it, as well 
as several railway experts, have informed me that I have 
gone ав far in this direction as is n to meet the 
requirements of railway working with a supplementary 
signalling apparatus. Neither the Board of Trade nor 
railway companies, I was told, would ever dispense with the 
services of fogmen at janctions—althongh my system 
would dispense with the detonators—and that directing 
signals would only lead to complications of mechanism and 
liabilities of failure. I have therefore preferred to act upon 
their advice. | 

Your suggestion as to the necessity of platelayers bei 
warned of the W aay of trains direct, I agree with an 
provide for this being done. In addition to the driver 
having a warning of a special character given to him in such 
cases by means of bars (say three) being placed on the road, 
in the line of contact of the “all right" lever, 80 as to ring the 
bell three times in succession, a “ treadle,” such as is used to 
warn the signalman when the last vehicle has broken away, 
may be fixed at a suitable distance from where the plate- 
layers are working. This “treadle” may be connected u 
to a portable bell to be fixed near the platelayers. It woul 
be pat in continuous action, until stopped 
time а train approached. Both platelayers and drivers 
Te thus know simultaneously of each other's where- 
abouts. 

In cónolusion, I trust, Sir, that I have not written you at 
undue length. The importance of devices for the greater 
safety in railway working, and the attention which is at 
present being given to the subject, fully warrant, I think, 
the discussion which you have opened up by your able 


articles, | 
| . Wynford Brierley. 


Alternating Measurement. 


It is known to some of your readers that I have been 
engaged for several years in endeavouring to perfect a 
system of alternating measurement. % 

This system, after very careful consideration, I based on 
the use of electrostatic instrumenta. : 

The general type of instrument I have evolved for the 
ag ag. particularly of an alternating wattmeter, I showed 
at the Physical Society last May. Owing, however, to the 
delightfully businesslike way in which the Physical Society 
conduct their affairs, the description of this instrument 
has not yet appeared in their Journal. 

During the last year it has become increasingly apparent 
to me that in connection with this system of measurement 
it would be desirable to have what I call an “ electro- 
static ammeter.” Strictly speaking, of course, such a term 
ls а misnomer, though convenient in use, what is meant 

ing really an electrostatic voltmeter capable of showing 
the small fall of potential across a low resistance. 

For this purpose I have, during the last year, been 
engaged in trying to increase the sensitiveness of an 
electrostatic instrament which can be used either as a 
simple voltmeter or as an electrometer and suitable for 
use with alternating currents. | 


by them, each 


Some time since I succeeded in getting readings as high 
as 80 mm. for one volt difference of potential on a reflecting 
instrument with the scale at 2 metres distance. 

Lately I have still further improved the sensitiveness, 
having been able to secure readings as high as 80 mm. for 
one volt with an inatrument coupled up idiostatically or as a 
voltmeter, and with some care I think this deflection could 
be doubled. 

Before the Physical Society I stated that my instrument 
was then about 12 times as sensitive as the types of eleotro- 
meters usually employed. 

As now arranged the instrument is about 200 to 250 
times as sensitive as the Mascart typeof instrament. Under 
these circumstances it is possible to detect voltages as low 
as one-tenth of a volt alternating, and as the capacity of the 
instrument is of the order of тууу of a microfarad, 
the quantity or amount of electricity which can be detected 
is extremely minute. "m. 

Having got so far, it strack me that I must be in the 
neighbourhood of being able to measure the voltage of 
telephone line currenta, an object on which I started working 
about 15 years ago. Accordingly a fortnight since I coupled 
up a telephone transmitter to the instrament and commenced 
singing sustained notes into the monthpiece. 

am gratified to say that the first attempt was suocessfal, 
and I succeeded in getting a good deflection. Having since 
repeated the experiment before several well-known engineers 
I now feel justified in making the results public. 

I estimate that with the usual type of instrument, the 
impressed voltage on the circuit, when speaking into the 
transmitter in the ordinary way, is between } and J of a 
volt. This is the average voltage produced on the secondary 
of the transmitter coil, by singing into the transmitter a 
note of about the same loudness and po as the average voice. 

Knowing the other conditions of the circuit, a number of 
deductions can readily be made from this fact, but I prefer 
to wait a little to admit of the matter being gone into more 
carefully before generalising further. 

G. L. Addenbrooke. 


The Effect on Commutation of the Are of Contact of 
Brushes. 


In § 9, page 45 of your issue of January 12th, the con- 
clusion is arrived at that commutation can never be improved 
by covering more than one commutator section with the 

es. This seems to me to be scaroely verified by experi- 


ence. The ph ends, This indicates that oommuta- 
tion cannot be effected in a weak field by the device of a 
thick brush,” 


Now, undoubtedly, the field may be so weak that spark- 
less commutation cannot be obtained with any sort of 
brush. Short of this condition, however, there is frequently 
a stage where sparking will occur if ono section only is 
covered, but can be prevented by covering more than one. 
This is especially noticeable with slotted armatures. · 

The error in your argument seems to me to lie in the 
sentence, * If the flux in the armature due to one of these 
coils having a current c is і c, it may be seen that the flux 
іп coil А may be represented approximately by 4 L c in one 
direction, and that in B by 4 1с in the other direction.” I 
Bhould be glad of ап explanation as to how this may be 
Been, 

Considering your fig. 8, page 45, it seems that the flux in 


coil A is produced by c in a, and > in the coil next to 4. 
The effect of coils on other side of A, in which the current 
has its full value, c is neglected as you explain in § 6 ; since 
they only help in producing the stationary field distortion. 
Let |, $, represent the values of y and 9, when four bars 


are covered, 
Then, approximately :— 


A = 8 lc 6004, = 8 lc. 
Suppose stray field, entering between л and B, is in both 
cases uniform and of flux densities, B, and B., respectively. 
Let ф = kn | 
then $, = 4Ев,. 
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ф = 2le, % = Ble. 


From above 
os Б == —9 = 3 
Bi 4 $i 


i в., the field need only be $ as strong to secure commu- 
tation when four bars are covered. 

If the above reasoning is correct it might be expected 
that the arc of contact might with advantage be made 
greater than is found possible in practice. 

The discrepancy is probably almost entirely due to want 
of uniformity of the field which acts on the ooils саш 
commutation. If the arc of contact is much increased, sti 
less uniform parte of the field may be bronght into action. 
This will cause large local currents circulating through the 
coils and brashes which are prejadicial to Good commutation. 


David Rew. 
Liverpool, January 20th. 


The Use of Rubber-Insulated Wire in Steel Conduits. 


If Mr. Zingler had read anything but the words **800- 
megohm wire” in my letter, he would not have referred to 
an assumption which he himself seems to have originated. 

He assumes that his article was not read carefully, which 
is incorrect, although it was not fully dealt with. 

He also assumes that I am “slinging "—whatever that 
may mean—wire into conduits, which is also quite 
incorrect. 

He further assumes that 300-megohm wire is the stan- 
dard grade in insulating conduit work. The wording cer- 
tainly justifies this assumption to some extent. 

The only reason this grade of wire was mentioned is, that 
in his original papers on iron pipe v. conduit he allows this 
grade of wire as being “ beat work.” Has he ehanged front 
on this point too ? 

I cannot help feeling that Mr. Zingler lays too much stress 
' on the insulation teat from bare wire to earth, through the 

insulating lining of the tube. 

For twin wiring work I am inclined to regard this quality 

more as an incidental, and the physical properties of the 
tube as being the more important. 
1. The pipe and bends are very smooth inside, thus per- 
mitting easy insertion and withdrawal of the wires, and 
entirely doing away with risk of damage to wire, either by 
cutting, scraping, or stretching, | 

2. The pipe is watertight, thus preventing access of 
moisture by leakage. 

8. The insulating lining being а poor conductor of heat 
almost entirely prevents any condensation of moisture from 
outside air, even if the covers of boxes are removed, in fact, 
tronble from this cause is practically unknown. 

Thus the conditions under which the wire is placed are not 
nearly so severe as in the case of unlined pipe, particular! 
Simplex, and therefore the same result can be obtained wit 
lower grade wire, and can be relied on to last. 

As regards the man who can pull, his pare is certain! 
with the gas pipe and Simplex tbe, where he will be needed, 
unless the tube is threaded on the wire, as is often done with 
the latter system, which offers particular inducements to the 
full-blown store-boy class. 

I cannot understand how the insulated system can be 
regarded as open to abuse by the jerry wirer as regards the 
wire. Не may put in unlined tube if not looked after, but 
how can the wiring be scamped when any length can be 
withdrawn and inspected at will. 

Before cloeing, 1 should be glad to know how to reconcile 
Mr. Zingler's statement in the first place, that uninsulated 
pipe requires the best workmanship, and * should not be 
attempted,” &c., with his later information that Simplex 
was introduced in order to suit the capabilities of the full- 
blown etore-boy-class of wireman, Is this Mr. Zingler's idea 
of best work? If so, the breakdown of wire is easily 
understood. 


Randalstown, co. Antrim. 


W. H. Isherwood. 


The Smelting Corporation. 


_ Referring to Mr. Kershaw’s short outline of this corpora- 
tion's process, which appears in your issue of the 19th inst., 


on page 85, will you allow me to correct one error, which 
bas, no doubt, inadvertently creptin. When the total joutlay 
of £250,000 has been 
capacity will be 2,100 tons complex sulphide ores per week, 
and not 700. 
Frederic S. Bishop, Secretary. 
Tum BELTING Оовроваттои, LIMITED. 


London, E.C., January 28rd, 1900. 


Sterilisatioa of Water by Ozone. 


I deeply regret that Mr. Juhu B. Kershaw did not pey me 
а visit at my laboratory while I was conducting my last 
series of experiments on the sterilisation of water. He 
would have welcome, and not only would he have had 
from me the most complete iu formation on the technical part 
of the ozonisation of water, but he would have also seen the 
baoteriologist who had the experimenta under his supervision, 
who is one of the mæt competent men in this country on 
such questions, and who would have explained to him our 


programme. | 

Bat for а severe illness, I would have written for the 
ELECTRICAL REVIEW a statement of the results obtained ; I 
поре 1 will soon be in а position to do it. 

am glad to hear that the municipality of Lille has 
adopted the Marmier-Abraham system, because these two 
scientists use my own apparatus, There is no such thing as 
а Bertolus ozoniser. 

Messrs. Marmier and Abraham aterilise water by means of 
my own hollow point-bearing electrodes, through which 
there is an independent circulation of water for each set of 
electrodes. 

At Charlottenburg, the calculation is made in the follow- 
ing manoer:—The yield of ozone is 20 grammes О, per 
hour, +6, 60 grammes O,. 1 kilo. of active ozone oos 
8.255 marks; 1 gramme of active ozone costs, therefore, 
0.8255 pfennig, on the condition that the oost of the H. P. 
hour доев not exceed 8.1 pfennige. Everyone seems to bave 
his own method of estimation; I think it is much better 
to take notice only of the watts spent. І do not think it is 
accurate to say that the price of the H. p.-hour is 1jd. I 
take it as granted that the Kw.-hour costs only Id., there- 
fore my sterilisation of water is not expensive. | 

To this, ur agn it has 1 0 to do with the destruction 
of microbes by ozone, I will add, that, to complete the list 
of the application of ozone ia the manufacture of artificial 
per omes near Paris, 80 Kw. are consumed for the pro- 

uction of ozone required, which represent for 24 hours, 
At Noyon Mr, Verley has treated in factory 

At Noyon, Mr. Ver syrups in a sugar 

ya d of ozone with a prs Pro The 

ts have been very sat . The quantity of syru 
treated was 200 tons per day: tbe instalisrion cited of 
100 H.P., one alternator 800 amperes, 250 volta == 75,000 
watt-hours, 10 transformers 12,000 volts and 100 ozonisers. 

This is what may be called practical work. 


The Century Problem. 


In spite of your wish to the contrary, I cannot refrain 
from patting, in a few worde, what I think is the crux of the 
whole controversy, leaving it to your good judgment as to 
whether its insertion will enlighten your correspondents or not. 

Shortly then, the astronomers “measure time" whilst 
ordinary mortals simply ticket each period with a distin- 
guishing sign." í 

Example: Sir Norman Lockyer would enter the pablica- 

tion of this issue as : | 


(1) 1900 years, 0 months, 25 days, 12 hours after the 
birth of Oar Lord ; 


whilst the man in the street would say it was published on the :. 


(2) 26th day, Ist month, 1900th year. 


It is at once clear that the last date is one in advance of the 
astronomical one in every item except years. 

Now in the beginning it is reasonable to conolude that 
years were dealt with in the same manner as months and 
days, that is to say, the first day of the Christian era would 
have been desoribed as : 


(8) et day, 1st month, Ist year of Our Lord; 


spent upon our works, their full 
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and consequently, when the second Year of Grace commenced, - 


the astronomers would be writing it as : 
(4) 1 year, 0 months, 0 days, 


If this is granted, Sir Norman should write, in place of (1), 
the following: P x 


(5) 1899 years, 0 months, 25 days ; 


when it is evident that both (2) and (5) show next January 
Ist to be the first дву of the 20th century. | 
C. B. Nixon. 
Manchester, January 21st, 1900. 


P.S.—It is indeed impossible to prove which method was 
adopted in the аш, but I cannot imagine anyone 
writing of the Oth Year of Grace. 


-I hope it won't grieve you greatly if I just mention m 
reason for concluding that 1901 begins the 20th century. 
haven't seen it elsewhere, but it seems to me absolutely con- 
clusive, if a oentury means 100 years. 

It is just this, in a century there are 100 years, and each 
year has 865 days, consequently in a century there must be 
86,500 days. Therefore the first century must have come 
to a close with the end of 100, and the second century must 
have begun with 101, and so with the suooeeding centuries. 

Put it in another way. If you had a number of volumes, 
each with 865 
must end with vol. 100, otherwise it would not be complete ; 
the second row would begin with vol. 101, and во on. 

There may be а loose and popular way of speaking of the 
close of the century, or of the beginning of the century, 
which would acknowledge all the years beginning with the 
ваше figures as belonging to the same group, but it would 


not be accurate, : 
Hadrian Harrles. 
Ealing, January 28rd, 1900. E 


Might I trespass upon your valuable space to say that I 
fully endorse your atatements with regard to the new oentury ? 
The reasoniog of Mr. May in your issue of the 19th inst. is, 
to say the least of it, amusing ; and might I aak that gentle- 
man if he would like to receive a dot for the firat £1 of his 
income, and а sovereign for the second, and soon? Mr. 
Taaker's bicycle analogy, to my mind, explains the century 


dificulty (if it can be called во) admirably, because, if Mr. 


Tasker dismounted from his bicycle after he had ridden, 


say, 4 furlongs, and looked at his cyclometer, he would find 
that he had traversed one-half of the first mile, not one-half 
of the nought mile. Now, we say to-day is the 24th of 
January. What we mean is, that we are in the 24th day— 
not that we have completed 24 days—and also that we are 
in the year 1900—not that we have passed through 1900 


years, Oan anything ba simpler? 
DS yehing j Robt. B. A. Ellis. 


Westminster, January 24th, 1900. 
= Nineteenth Century. 


[Our correspondents this week put forward arguments, 
some of which are very ingenious, while others more or 
less closely resemble those contained in our own note and 
commenta, All of them are in agreement with our views, 
Ав the continuation of this discussion would profit 
no ene, and the pressure on our space is extreme, we 
propose to pablish no more letters on the subjeot. 


What Ho! 


Either your “printer’s devil,” or some “biased” reporter 
has served you false. In the desoription of the ТЕ E. 
meeting in your last issue, you evidently meant to intimate 
that the General Electric Company—the member of which 
firm are Messrs. G. & M. Byng and Mr. Hugo Hirst—bad 
ону presented 100 guineas to the Institution building 
un Ё| | 
I regret that I cannot yet claim to be one of the generous 
^8-phase" donors, for although it is true that the G. E. Оо. 


„arranged in centuries, the first row 


was the enterprising firm which first gave me “a leg up” 
with my work, I fear my present “status” wonld not enable 
me to be as liberal as you have inadvertently made me 


a е 
Will you please advise whichever it may be of the “erring” 
gentlemen, that there is in the electrical field a “live” and 
good Hirst (Hugo Hirst), whilst I am only the “bad” 
Hurst—8so often pecked at by editor, contractor, and com- 
titor alike! Please also let him understand that whilst I 
ve but few hard-earned dollars, Y folly sympathise with 
the Institution bailding fund, and that when the hat is 
passed round I will throw in my “mite,” even if this should 


only be **& medal.” : 
Fred. Bathurst. 


[We regret having inadvertently charged Mr. Bathurst 
with generosity! By quite a slip of the pen last week we 
referred to Messrs. Byng, Bathurst, and another, instead 
of Byng, Hirst, and another.—Eps. ELxO. Rkv.] 


` 


- | Electric Cranes. 


I notice in your issue of the 12th a ght ae announcing 
a large electrical crane equipment for Middlesboro' Docks, 
and it is stated that this will be the largest plant of the 
kind in this country. 

I beg to point out that this statement is hardly correct, as 
the І, mcashire and Yorkshire Railway Company have already 
in Manchester a generating station of the same power, Viz., 
1,000 к.нр. in operation, working 24 capetans, a wagon 
hoist, 6 oranes, and a large number of smaller motors used 
for various , and, in addition, there is a considerable 
amount of lighting from the same station. | 

This company have algo an electrical power station of still 
larger output in connection with their Horwich works which 
has been in ion for upwards of two years. I beg to 


enclose my А | 
Н. Jackson. 
Horwich, Lancashire. | 
January 22nd, 1900. 


The City of London Electric Lighting Company and the 
| Scarcity of Coal. ; 


I notice in your issue of the 19th inst. that you refer to the 
difficulties nader which the- supply to the City is now being 
given, and I shall be glad if you will kindly allow me to 
point out how variations in the coal supplies affect the output 
of boilers, particalarly when mechanical stokers are used. 

We are at present using two types of mechanical stokers, 
and hand firing in other oases. There is, of course, at 
presert no d.ffi:ulty in obtaining deliveries of large Welsh 
coal suitable for hund firing; it is merely a question of ex- 
pense; but with mechanical stokers the selection of suitable 
fuel is limited according to the type of stoker. For the 
majority of our boilers we гае а coking coal, and arrauged 
for contract supplies during last Autumn sufficient to last us 
for more than one year; these supplies were purchased from 
four or five different contractors and merchants, and, pre- 
sumably owing to the disorganisation of the coal trade, 
nearly all these contractors have declared their inability 
to fulfil their obligations at the present time, and they are 
now in default to the extent of arrears amounting to more 
than 10,000 tons of good fuel. In some cases they have 
submitted other coal in substitution of their contract 
deliveries, and systematic tests have been carried out to 
ascertain the merits and capabilities of these scratch 
deliveries. The unsatisfactory nature of the fuel thus sup- 
plied has compelled us to make our own purchases from the 
collieries, and we can fally appreciate the difficulties of 
carrying on the coal trade at the present time. 

The whole question of the fuel supply of this country 
requires consideration, and I venture to think that such a 
source of national prosperity should no longer be allowed to 
play pranks on its own account, but receive the carefal 
attention of thé Legislature. I note in your Leader” that 
some reference is made to the probable causes of the present 


scarcity of fuel, and it is significant to note that the reasons 


given by those interested, either in oollieries, railways, or 
the trade, generally vary according to taste. The colliers 
N 
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appear to be earning more money than they require, and 
thus prefer to limit their work to four days a week, pro- 
bably working out a little problem in political eoonomy to 
their satisfaction, for they appear to have satisfied them- 


selves that if they can successfully curtail the output, the 


prices realised by the owners will enable higher wages to be 


struck for. Colliery owners are probably regretting the 


reduced output, particularly at such a time of trade activity ; 
but, on the other hand, the railway companies, with their 
5 facilities for handling their traffic, are probably 
the only people who are satisfied with the present arrange- 
ments; in fact, assuming that the full output was being 
obtained from the collieries, it is difficult to see how the 
railway companies would be in any better position to deal 
with the increased quantity than they are at present with 
the hopelessly inadequate supplies. 

I send you herewith two curves, showing results of tests 
on the dates you mention. These tests, of course, refer only 
to one boiler, but are sufficiently illustrative of the value of 
the fuel. Sheet No. 2 gives the result of burning one of 
our contract supplies, and you will notice that the water 
evaporation per hour was 14,025 Ibs. This supply was un- 
loaded on the previous day, but on the 8th inst. we had to 
avail ourselves of very inferior fuel, which reduced the 
output of each boiler to 8,000 Ibs. per hour, and caused the 
greatest difficulty in keeping the fires going satisfactorily ; 
the depth of feed had to be cut down to 8 inches, and 
large masses of hard clinker were formed, of which I send 
you a specimen. Such villainous clinker is rarely met with 
during ordinary working, and no colliery with a reputation to 
keep up or lose would dare to send out such imperfectly screened 
coal. I also send you an actual sample of this bad coal, and 
of our good contract ooal and trust you will see by actual 
demonstration in your office grate that whereas our contract 
coal will be a good deal warmer than your leader and re- 
marks in your issue of the 19th inst., the inferior ooal will, 
I hope, successfully pnt your fire out. 

The particulars given in our tests explain themselves, and 
I may mention these tests are m of the duties 
undertaken by our testing department under Mr. Peard, and 
we are endeavouring to syatematise the purchase and use of 
fuel by careful records, though we fear we shall never be 
able to obtain оса! to specification, nor to о рау for it accord- 
ing to its calorific valne. I have omitted all reference to 
cost of fuel, &c., in these copies of our tests, and I shall be 
happy to show you the serious result of attempting to use 
inferior fuel, and of purchasing it at the pam time. 

In conclusion, I would remind you that although hand 
firing furnaces are more convenient for use, yet when 
any.trouble causes diminution of supplies from the Welsh 
coalfield and other coal has to be used, serious trouble is the 
result, and jen osi are inclined to suggest that coking 
etokers, or ' appliances, should be used to prevent 
smoke; во that we have the happy combination of a number 
of troubles, and no clear way out the difficulty. 


: | . Frank Bailey. 
January 28rd, 1900. 


[After reading the foregoing explanation of the City 
Company's troubles, we feel bound to extend our hearty 
sympathy to Mr. Bailey. It is easy to understand that 
with such miserable fuel as the sample sent us, no boiler 
could be expected to maintain an adequate supply of steam, 
and without steam no effort on the part of the staff can keep 
the pressure up. The contrast between the “contract ” 
sample and the inferior sample is most striking, and the 
clinker is exactly like the stuff we have seen taken out of 
refuse destructors ! | 

The curves and data show that whereas with the good ooal 
14,025 lbs. of water were evaporated per hour, at the rate of 
6:96 Ibs. per pound of fuel, using 11:8 Ibs. air per pound of 
fuel, and obtaining 8 25 to 9 per cent. of CO, in the waste 

ages ; the figures with the “muck” were 8,010 lbs. water per 

our, at the rate of 5:65 lbs. per pound of fuel, using 25:3 lbs. 
air per pound of fuel, and obtaining only 3'3 to 4:3 per cent. 
of CO,. These figures speak for themselves; moreover, the 
tests were made on January 12th and 8th, which were 
respectively а good day and a bad one. | 

We trust that Mr. Bailey's difficulties may soon be matters 
of the past.—Eps. Erec. REv.] | 


А Problem in Dynamo Design. 


I should be pleased if you or some of your readers would 
give a full solution in your paper to the following problem 
taken from the City and Guilds examination papers in 
electric lighting :—Calculate the size, resistance and weight 
of copper wire euch that, if wound on a magnet core 7 inches 
by 34 inches, and having a potential difference of 25 volta 
mainteined between the terminale, 5,000 ampere-turns will 
be uced. Length inside the former is 8 inches (City 
and Guilds Examination in Electric Lighting, 1898). 


Thanking you in anticipation. 
Student. 
[Let p be the resistance of a copper wire 1 foot long and 
1 mil in diameter ; 


4 the diameter of the wire in mils ; 
p the mean length in feet of one turn of the 
winding ; i 
t the number of turns of wire; | 
A the current flowing in the wire ; 
' ү е potential difference maintained between the 


| terminals. / 

Then the resistance of the winding is у” 

and jum es 
С ptp’ 

whence At 
d = МР? Р, 

v 

In this expression A ¢ is the ampere- turns. 

The problem is therefore solved by inserting the values 
for the mean length of turn, ampere - turns required, 
resistance mil - foot of copper at working tempera- 
ture, and the pressure, in the above formula. 


This gives the least diameter with which the required 
ampere-turns can possibly be obtained ; any larger wire will, 
of course, give a greater number of ampere-turns in the 
ratio of the cross-sections. | 

It will be seen that this reeult is independent of the length 
of bobbin, of the thickness of insulation, and even of the 
depth of winding if the value of p is fixed; it is of the 
greatest value in the design salt frr Allowing } inch 
for insulation, &c., depth of winding 1 inch, p = 26 inches 
= 2°17 feet ; р is 12 ohms at 60°C. Hence d = 72 mils. 
length x depth 8 x 1 


No. of turns ¢ = (Drain, overall)? ^ 87), = 1,060. 
Resistance = ^^ = 58 w 


Weight = pid! x 8 x 10-° = 86 lbs. 
—Ens. ELEC. Rev. | | 


LEGAL. 


Tas Maron, &0., or Canpirr v. Messrs. FERRANTI, LIMITED. 

| Case settled. 
On Thursday last week (January rei rore hearing was commenced 
in the Queen Bench Division of the High Oourt of Justice, before 
Mr. Justice Mathew, sitting without a jury, of an action in which 
the Mayor, &., of Oardiff, were the plaintiffs, and Messrs. 8. Z. de 

ti and others, the defendants. The plaintiffs sought to 
recover d through delay on the part the defendants in 
supplying an alternator for the electricity works. Messrs. Ferranti 
denied liability aud coun 


terclaimed. | 
Mr. A. T. Lawrence, Q.C., with Mr. Leslie, appeared on behalf of 


the plaintiffs; and defendants were represented by Mr. Jos. Walton, 
QO, Mr. Frederick N. Laing, Q O., and Mr. Bulloch. 

In opening the case for the plaintiffs, | 

Mr. LAWRENCE, Q.O., said that in March, 1896, the defendants, 
Messrs. Ferranti, Limited, tendered to supply а 300 н.р. steam 
alternator at тер of £3,250, and a contract was entered into on 
June 4th following between tho defendants and the plaintiffs, it 
being а condition of the agreement that tbe work should be com- 
pleted to the satisfaction of the borough engineer, and handed over 
to the plaintiff Oorporation by September 15th, 1896, failing which, 
the defendants were to pay the Corporation 1 per cent. on the con- 
tract price per week, during such period asthe work might remain 
uncompleted. The work was not finished in time, and a corre- 
spondence ensued between the parties which extended over three 
ears, defendante’ letters being more or less to the effect that they 
defendants) admitted the delay and thanked the borough engineer 
for his leniency. | 

Mr. Watton Q. O., interposing, said it was a question when the 
contract was completed, and that was of importance, because the 


28 000. being £31 10s. per week, now amounted to £5,000 or 


000. The defendants had paid £1,500 into Court, while not 
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admitting their liability, and they bad already spent £7,000. upon 
the work. There was also a question of law whether the Oorporation 
could recover damages, the penalty of £31 10s. per week, counsel 
observed, being in the nature of damages. 

Mr. Lawrence remarked that the electric light had suffered 
because of its condition, through the competition of the incandescent 
gas light; and that might be shown to be a source of danger. 

His Lorpsutr said the matter seemed one for adjustment, and 

Mr. Watton intimated that it was probable the parties might 
approach each other over night and do the best they could to arrive 
at a settlement. 

The hearing was then adjourned, and on the 19th inst., when the 
case was resumed, 

Mr. Lawrence, Q O., informed his Lordship that an endeavour 
had been made to come to terms, and these were then being considered. 

Half an hour later the parties returned to Court, and Mr. WALTON, 
Q.O., said he was glad to be able to state that he and his learned 
friends on the other side, with their clients had arranged the matter. 
The record would be withdrawn on terms, which, if necessary, could 
be embodied in an order of Oourt. All he (counsel) asked at present 
was that it should be ordered that the £1,500 which defendants had 
paid into Court should be paid out to the plaintiffs. 

IP: Yes. There will bs sn order as applied for. 


s > 


the following 


А Oardiff paper says that the case was settled on 
terms :— The defendants hd pay 


The p to pay the defendants the balance 


money in o. 
ol cost price (£325). The defendants to execute the following works · 


m proper facilities given :— E 
1. Adjast the governor, so that the engine will góvern to Mr. 
Barstall’s satisfaction. 


the plaintiffs £2,000 (including the - 


` * 


9. Make or the journals on vertical shafts to Mr. Burstall's 
replace j 


on. 
3. Pat the gearing of the vertical shafts in order to Mr. Burstall's 
No costs on either side, and the judge's order to be teken if 


. ALLAN v. CUMBERLAND. 


an action tried by His Honour, Judge Lumley Smitb, 
90, іп the Westminster County Оош%, on дву, January 19th, 
ro 


from the defendant, а publican in Bond Btreet. Defendant 
paid 304. into Oourt, and the dispute had reference to two aro lamps 


tiffs 
y made by Messrs. Mood 


to get a larger order. The lam 
Mesars. Moody did all that could b» done, and when tried in their 


works they were all right. It was also said that defendant's men had 


linseed oil in them. Defendant said they never worked more than 
=} -an-hour at a time, and denied that his people had used linseed 


His Ноноов said the work done was useless, and defendant was 
not bound to pay. There would be judgment for the 30s. paid into 
Oourt, with costs. | 


Васкив v. Tum Lowpom Erzorni0 BUPPLY Corporation, LIMITED. 
First Day—Monpay. 


In the Division of the High Courts of Justice, London, on 
Monday, Mr. Justice Farwell commenced the hearing of the action of 
Баскет v. The London Electric Supp 
is one for an account: of damages for а infringement of a patent 
(No. 3,879, of 1885) for "Improvements in Distributing Electricity, 
and A therefor.” 

Mr, J. H. Gray were the counsel for the plaintiff; and for the de- 
fendante there were Mr. J. Fletcher Moulton, Q.O., Mr. C. A. Crippe 
QC, Mr. J. О. Grabam, and Mr. Hugh Moulton, the last named 
appearing for the first time at the bar, of which his father is so pro- 
minent a member. The case is expected to last over a week, but at 
the ontset Mr. Bousfleld stated that he was willing to call only two 
experts if the other side would agree to the same course. 

Mr. Bover, in ager. the case for the plaintiff, said that 
the case was one which referred to their patent for a system of 
distributing electricity by means of transformers arranged in a certain 
combination. He could only recall one similar case. It was some- 
what similar to Dr. Hop ^s case of a certain combination of 
transformers, mains, secondary circuits, lamps, and во on, for the 
purpose of distributing electricity. Twenky years ago distribution 
was practically unknown. They had the light in lighthouses, where 
the dynamo at the bottom of the tower furnished the light 
above. But the idea of distributing electricity—the ho 
of the possibility of it was in everybody's , but t 
realisation of it was entirely in the future—was scarcely known. 
Considerable atridea have since been made towarda the fulfilment 
of the hope. One of the greatest is that which has been made by the 
patentee under the present patent. Of course, the patent is Thomp- 
ton’s, No. 3,379 of 1885, but Thompeon is only a patent agent. The 

le are two Continental electricians to whom this improve- 
nine ора Zipernowsky and Déri. They made this improvement 
They are connected with Messrs. Gans & Co., who are well known in 
the electrical industry of this country. 


Corporation, Limited, which 


they patented it in various countries on the Continent. 


did not work satisfactorily, though | 


Mr. Bousfield, Q O., Mr. A. J. Walter, and 


Mr. FrETOHEA Мооттон at this stage intimated that it had been 
agreed between the les that they should contribute initislly 
equally towards the shorthand notes in 'print, but that ultimately 
the cost should become costs in the cate. 

Mr. BousFrgecp, resuming, said that Messrs. Gans & Co. were great 
electrical manufacturers. There had been a number of foreign 
patents, and he would explain what might seem a strange circum- 
stance that this matter should arise so late in the life of the patent. 

Mr. FrarcHER Movrrosx: It is absolutely post mortem. 

Mr. BoverrELp: But it had begun before. The fact was that 
Messrs. Gans, who bad a very large business on the Continent, had a 
great deal of litigation on the Continent in regard to it. That was 
one element. They were unfortunate in their first litigation, but finally 
they succeeded in their litigation in Italy and France. Duringall the 
time they were extending their business on the Oontinent and their 
hands were very full; and the difficulty they bad when they came 
before the Privy Council asking an extension of the patent was to 
show tbat they had been making their best efforts to push this 
invention during the last 14 years. That difficulty they did not 
have in this Court. i | 

His LonpsHrP: You could not ask for an injunction now, or 
delivering up of the ivfringing articles, you ask simply for an account. 

Mr. BousrrBLD said that that was all. Another curious element 
was this. For some time after the installation of this patent, 
although they had exhibited it in 1886, yet there were 
engineers and electricians who condemned the system, who 

that it would not work, and that suooessfal distribution 


could ‘not be attained under that patent. Some of these were people 
. who; as they knew cccasionally in such cases, would come now aud 
say it p perf: ctly obvious from the first that the system must suo- 


at in 1886 it was very different, and it was on record that 
scientists and electricians in journals and electrical papers prophesied 
that it would be a failure. ey had had those initial difficulties to 
encounter, with the added difficulty that the people interested on the 
Continent were experiencing great difficulties in litigation there. I¢ 
was only when they succeeded in overcoming those difficulties that 
they had been able to turn their attention to the infringement which 
was going on in England. It was now three or four years since the 
patent was amended and bought by the plaintiff this action. 
The amendment was imply the cutting out of specific apparatus. 
He would not trouble the Oourt with what that was at this stage, but 
he did not think it could be suggested that in cutting out that specific 
apparatus from the original ification there was any want of that 
good faith or reasonable skill in knowledge which was necessary to 
entitle any person to damages in respect of the infringement of the 
amendment. | 

Mr. ЁтютонЕв Mourrosw: The amendment is 12 years old. 

Mr. BovusrrELD said that, of course, it had been amended solely in 
view of the litigation, and to remove matters of little importance 
outside the field of күүчү deleting them. 
there, there might have been t times the number and form of the 
objections, aud this had therefore been only a matter ef simplifica- 


. tion. . The invention had reference, as he had said, to distribution of 


сек by trantformers. By means of that system generally they 
were enabled to use electric currents of high tension, carcy them near 
to the points of distribution and separate them into currents of low 
tension.. He might have to explain some of the terms. 

Ніз Lonpssre: І am afraid that you will have to treat me as a 


- novice and instruct me a good deal 


Mr. BoosrIBLD said he would not on that ds explain those terms, 
but there were elementary terms which one to in a - 


explain 
fication. When his Lordship bad mastered the terminology of the 


^t which involved certain elementary principles, his Lordship 


be able to master this litigation. The principles involved were 
really simple, and if he could make them clear in his opening as 
matters not of controversy, the evidence ought not to be of very 
great length. There was a certain controversy which alleged that 
this t had been anticipated by something done by. Gaulard 
ibbs me at ане nore и this point ae 
y to the question 
witnesses to be called, and aked if his learned 
with him that each side should have only two experts. 
Mr. Егатонев Mournrow said he would make the evidence as 
short as he could without binding himself to that arrangement. 
His Lonpenir said that Mr. Justico Romer had restricted expert 


evidence to two witnesses on each side. He, however, would leave 


it to counsel's discretion, as it might be that someone might be a 
specialist in a particular branch. 

Mr. BousrrBLD said that he knew that his Lordship would not 
desire to 
he called only two witnesses, and his 
should not be told that the weight of evidence was against him. 

At this stage the Oourt adjourned for the day. 


Soo Day—Toxepay. 

On Tuesday, Mr. BousrIBLD, continuing his speech in opening the 
case, said that the problem had to do with the distribution and flow 
of electricity through wires, and therefore it was analogous to the 
distribution of gas or water through pipes, and the analogy of sending 
a flow through pipes helped them very much. The fiow of water 
depended upon differences of pressure or of level. The fall of 
pressure of water depended on the resistance which was passed 
through and the distance traversed; and that analogy held good in 


. the case of an electric current. The learned counsel proceeded to 


explain certain technical terms perfectly familiar to e ts in elec- 


-trical science, and then reverted to the state of knowledge as to that 


science between 20and 30 years ago. It us necessary to have a machine 
to each light, and then came the aro which presented а certain resistance, 
The next thing was to have А machine which gave higher pressure. 


If they had been. 
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and to light two, three, four, five, or six lamps by that means. That 
was the problem of electric distribution. They attained to the“ con- 
stant current system " of distribution with arc lights. Then they 
bad the second system, by which if they bad six lamps they must 
bave six balf-amperes, or if 1,000 lampe, 500 amperes flowing in the 
direction of tbe dynamo, and what they had to do then at the 
station in order to keep the pressure, was to do it not by the 
amperemeter but a voltmeter to show that tho pressure was constant. 
But there were drawbacke to both these systems of distribution ; and 
во they came to the constant potential or constant pressure system, 
instead of the constant current system. Опе defect of that system 
was that if the branch was, гау, а mile long, they could not bave the 
conductor so big as to have no fallof pressure from one end to theother. 
Nor did they get the constant pressure which tbey ought to bave at 
all the different points along the line. The effort was to maintain 
the whole of the lamps on the line at 100 volts potential, and by 
means of the Edison system with feeders they were able to get an 
approximation to it, but only an approximation. It was fairly good 
for small areas, but as they increased the number of lamps and the 
area of distribution it became economically mec in as the 
earlier methods, when the distribution was , became 
dangerous in practical working. The next great step in the matter 
was Hopkinson's three-wire system, by means of which a saving of 
practically three-fourths of the previously required was 
effected. That enabled them, with a given capital, to cover a much 
wider area, and that was an important matter in connection with this 
cate. That belped them to seo what people were driving at for years. 
Supposing they bad a certain area, say, of 1,000 lamps, each lamp took 
half an ampere at a pressure of 100 volts, so that the whole system 
took 50,000 ampere volts, or 50,000 units of work per second. Now, 
in distributing those 50,000 units of work, the question was how to 
do it most economically; and it was obvious, having regard to the 
question of current and of waste of current from resistance, that if, 
instead of sending the current from the station 500 amperes at 100 
volts, they sent out 100 amperes at 500 volts, they were sending oat 
the same amount of work, but the conductor would be so much 
smaller and tbe expenditure would be so much smaller. It was, 
therefore, seen to be desirable fo send out at a higher potential, and 
that having been obtsined, the Rubmkorff а tus was the earliest 
method and the simplest form of transformers for the purpose. 
Gaulard and Gibbe in view the reducing of the size of the lamps 
and diminishing the energy of the conductors at a bigh potential. 
Speaking of the plaintiff's patent, the learned counsel pointed out 
that the object of the invention was to make all individual points of 
consemption of electrical energy quite independent of one anotber. 
Lord Kelvin might ay that that was a simple thing to do, snd that 
there was nothing in it. He (oounsel) assumed that Mr. Moulton 
weuld say that the thing depended upon such elementary electrical 


pope that it required no application of skill to make it effective. 


should point out, however, that so little did it appear obvious to 
electrical authorities in the past tbat the principle was condemned 
all round, viz, at discussions, ia the Oourte, and in papers read at 
meetings, and so on. It was received with discredit and disbelief 
in the electrical world. In the three-wire case it was said that any- 
body would know tbat if two conductors were put together, in one 
of which there was a carrent flowing ore way,and another the other, 
the two currente wonld be naught. О? course that was so. Two 
currents of that sort neutralised one another. Although the 
principle of the plaintiff's invention might be obvious, it did 
not follow that there was no application required to make 
it effective. The plaintiffs case depended on the fact that the 
patentee had put together all the elements of knowledge, and 
applied them to a practical system of electric lighting. 
The learned counsel then read the complete specification, No. 3,079, 
of 1885, and said that the claim made by the patentee was the appli- 
cation of induction coils or transformers for alternating electric 
currents, the arrangement of several stations of second order as 
branch circuits of the main line, vis., in connecting up the local 
centres with the main line in multiple arc,to which main line is sup- 
plied sn alternating electric current of a tension as constant as pos- 
sible. The defendante’ system was on the following plan :—At 
Deptford they generated their electricity at a tension of 
10,000 volts and brought it into London. Their mains 
were carefeily ed against leakage. The defendants 
made a double use of this system, but the important thing 
to observe was what they did when they got the current to 
Trafalgar Square. The defendants got it there as electrical energy 
for distribution at 2,000 volts. Asa matter of fact, the defendants 
made double use of the transformer system; they applied this system 
for distributing throughout the district they supplied. They had 
got their mains laid down in the streets at a pressure of 2,400 volta, 
then they had the sub-stations where they had the transformers. 

In answer to the JupGz, the learned Counssut said on the question 
of infringement, the d- fendants said that the tension of the 
каш system varied from time to time in order to get 

e best results. That was merely a quibble. This was a c n- 
stant tension system, as opposed to a constant current system. 
The specification was amended three years sgo, and in that respect 
there was also an analogy to the case of Hopkinson whose specifica- 
tion 21:0 was amended, and who had to satisfy the Court in order to 
obtain dsmsge tbat before the amendment tne original claim was 
framed in good faith end with reasonable knowledge. In these cases 
they had to satisfy tbe Court tbat the original claim was frawed in 
good faith and with reasonable knowledge, instead of getting the 
better of the public by first making а broad claim and then cutting it 
down. Ia the present case, be would show tbat those familiar with 
the knowl: dge of the time would see nothir g against the good faith or 
reasonable skill and knowledge required by the Act; and the object 


in making the amendment had been simply to lighten the ship by - 


getting rid of points of dispute, 


беч 


The first witness examined was Mr. Jas. SWINBURNB, who, in 
answer to Mr. Warran, said he was an electrical engineer, and for 
many years had closely associated himeelf with the development of 
electric lighting. He laid down his first transformer at the end of 
1882. Formerly each arc lamp had its own dynamo. In the year 
1878 the newspapers were full of the subject of the sub-division 
of the electric light. Electrical power was got by multiplyiog the 
current by the pressure—each lamp took a given amount of power. 
16 was really very important to get high pressure for distribution. 
The importance of high preessre for distribution hed been realised 
fora long time. It was wanted ever since it was talked about at all. 
As regarded the question of the independence of the lamps, they 
must either have the whole going at that time or ell the lamps out. 
It could be used ia public restaurants and ships, where the lights 
were all put ont t gather; but that was not convenient where the 
consumer desired to be free to turn out whet lamps he pleased. The 
Hopkinson system patent was taken out in 1882; Gaalard and Gibbs 
was another system of distribution with transformers. The maia 


object of a transformer was to falfil its name. It transforexd the 


current; and tbe curtent of electricity flowing in one wire was made 
to have effect in another wire, inducing a current in tkat second 
wire. The Gaulard and G bbs invention (exhibited in diagram before 
the Oourt) was used at several of the Metropolitan Railway Stations. 
It was not a system of distribu'ion for extingsishing individud 
lamps at al. What was wanted in a syetem of distribution 
was constant tension or pressure on the lampe, and a 
small amount of copper on the mains, that involved other 
lau A small amount of copper in the mains involved 
sending out at high pressure. The lamp 
involved low pressure. As regarded any system of electric distribe- 
tion, the lamps ought all to be perfectly independent, and each 
customer ought to have his supply as he wanted it, independent of 
anybody else. The invention described in the specification now under 
consideration dealt with the diffical’y of requiring low pressure on the 
nad and constant tension upon them. They wanted high pressure 
t the station, and they wanted an arrangement by which the lamps 
could be turned out one at a time. The inventor bad solved that difi- 
culty, and no previous system of distribation had met it in his 
The invention enabled an extended system of di - triba · 


specification showed that the inventor had thorougbly 
stood the subject of transformers, and no statements like those which 
d in the specification were to be found anywhere else, as far 

as he knew. The invention which was claimed was precisely м 
described in the complete specification. 

Was it really useful? —I think it was. | 

And was it novel?—Yee, I think it was; and it was properly 
described in the specification. 

Oontinuing, Wrrures said he was acquainted with the system of 
distribution of the defendant company. Та hie opinion it was 


` exactly the seme as that of the specification. They had additional 


. meane of transforming, because of the distance from De 


ord. They 


bad the 10,000 volte there aud 2,400 at the stations in don, and 


. from these high pressure stations the electricity was distributed by 


transformers in parallel, as under the system in the specification. 

Do you know whether this system was received at onoe in 1885 as 
А system that was satisfactory ? 

Wrrurss replied that it took some time. Toe transformers 
attracted some notice at the Inventions Exhibition; but he himself 
did not pay attention to it until 1887. It was now used for half, ot 
ребара more than half, the electric lights in пее in this country. Не 

carefully read the documents referred to in the particulars of 
objections in this case, and he did not find the invention described in 

8 5 in any of the earlier publications. He considered 
that the specification gave sufficient instructions to enable the inven- 
tion to be carried ont. He did not know what further instructions 
could be given. 

Q.: It is alleged that the knowledge which existed at the time was 
such that no invention was required to arrive at this invention? 

WrrNESS replied that the knowledge of transformers at the time 
was practically nij. There was no state of knowledge; there was a 
state of ignorance. But since 1886 there had been àn enormous jump 
in knowledge of the whole subject. 

Oross-examined by Mr. Етлатонев Мосгтон, Wrrness said that ever 
since 1578, or, at least, before 1881, the question of electrical distri- 
bation had been before the public. 

Mr. FrLErTOHEBR MourroB: It was so prominently before the 
public that legislation took place with regard to it as early as 1882. 

WrrNZSS: Yes; the first Electric Lighting Act, and there were а 
large number of companies formed for the purpose of distri outing eleo- 
tricity ou а largo scale. 

Mr. FrzrcHEB Moorton: By electrical distribu' ion was meant 
supplying to the public at their houses electrical energy ? 

WiTNISS: Yes. 

Mr. FLEroRER MouLTON: And the common way of doing it was 
justas we supply gas aud water to iadividaal houses, 

WirNESS: Tat is so, in a qualified sense. 

Mr. FLercHER MouLTON, referring to Section 18 of the Electric 
Lighting Act of 1882, said that the form of distribution therein 
recognised was tbe parallel system of distribution. 

Wirnxss assented, adding that in the parallel system of distribu- 
tion there were two mains, wbich ran side by side tbroughout the 
town, and ia each of the consumers’ houses there was a metallic pipe, 
call-d a pole, connected therewith. | 

Mr. ЁтатснЕв MOULTOR: And the company's work ended at those 

les, and its duty was to keep the one pole with an electric preesure 

igher th u the other. 

Wrrurss: Yes. І do not remember for-the moment whether the 
Eleotr,c Light Act contemplated parallel distribu | 
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Mr. FLrro Run Mouton: And the customer drew off the electric 
energy from those poles by strangling the machine, and what that 
machine was anybody had a right to prescribs ? 

Wirngss: No, I think not. 

Mr. Е.втонав Moorrom: I had a right to use it for one machine 
and my neigh^our for the same kind of machine. 

WiTNESS: Yes. 

Mr. Ётктонюв Мосстон then called attention to the manner іп 
which that was provided for in the Provisioral Orders of 1883, and 
explained to the Court that he was cross-examining the witness on 
the state of public knowledge. He wished to show that this was a 
claim for something which was perfectly well known before. It 
was а particular claim for drawing off electrical energy by trans- 
formers. The parallel system was a system under which the elec- 
tricity used by each consumer was drawn off from a double series of 
mains; and in the provisional order it was referred to as the positive 
and negative poles. 

In farther cross-examination, Wrrurss said that the two poles in 
а consumers house were the substitute for a machine for producing 
electricity with constant tension. 

Mr. Рктонва Movurton: Ia other words, the consumer, instead 
of starting his own little machind, had an equivalent to his machine 
in these two p^les? | 

Wrrness: Yes. 

Mr. Егвтонав Мооттон: Anything which could be done by a 
machine of constant tension could be done in the consumer’s house 
by a substitute for a machine? 

Wrrness: Oh, yes. 


Mr. FLzrTcHER Mob ron: That was public knowledge in the eyes 


of the whole world ? 

Wrrnuss: Certaialy. 

Mr. Егвтснев Moutton: Then when I am considering the state of 
public knowledge at that time, I am considering the two poles at 
the man’s house as being, to all int«nts and purposes, an cal 
machine ? 

Witness: Yes; anything with regard to constant potential work. 

Mr. FLEtonER Mourros: Suppose we take the tion of & con- 
sumer then. It was nut novel to work an induction coil or trans 


Mr. Ргктонивр Мооттон: Do you tell his Lordship that it was 
novel to put an induction coil on to a machine ? 

Werness: No. | 

Mr. FLIronun Мостлтон : It had to be worked by a machine? 

WrrESS: Үсә. 

Mr. Кылонев MourTON: And what novelty would there be in 
. putting an induction coil on to the poles in a house? 

Wienges: There is nothing to prevent it. 
i ME Р.втонив Mourrox: I pat it to you that there was no novelty 

1 

Wrragss: The poles are there, the equivalent to the machine for 
constant pressure, 

Mr. Frarcuma Мошлон: There was no novelty. 

His Lonne Rr: As І understand Mr. Swinburne, he says there is 
no novelty in it, but that he never knew it to be done. 

The Court then adj urned for the day. 

The hearing was continued on Weduesday and Thursday. Oar 
report of the evidence will appear next week. 


(To be continued.) 


TURNER & Sons v. BRINsMmAD. 


Tun hearing of this case was resumed on Tuesday, and continued 
‘a 8 a number of experts giving evidence, but our report 


d over until next week. 
PP 


BUSINESS NOTICES, &о. 


Bankruptey Proceedings.—The affairs of John C. 
Liardet, 16, Hyde Park Gate, Kensington Road, W., and Cowley, 
Middlesex, came before Mr. Registrar Brougham on the 19th inst. 
With relation to the scheme of arrange that has been accepted 
by the creditors. The debtor has experimenting with and 

ping certain marine, electrical, and hydraulic ts, for the 
Purpose of which he had works at Oowley. He failed in January, 
1899, with assets valued at £19,000, and proofs of debt to the aggre- 
Die of £13,254 had been made against his estate. The failure was 
d by the debtor to his inability to realise his patents to 
advantage in time to meet preseing engagements. Upon 
the case being called, Mr. gwood, on the debtor's 
bebalf, stated that the scheme of arrangement accepted 
by the creditors provided for at least a cash composition 
of 7a. 6d. in the E. Since they resolved to entertain the schemes, 
«me of the largest creditors had held an informal meeting, and had 
decided to take shares (tothe amount of 27s. in the E on their debte) 
in а new company in which the debtor was concerned. Under 
those circumstances he was instructed to ask for leave to withdraw 


. the plant, machinery, 
M rmt (in liquidation), Birmingham. Bee advertisement pages 


the present scheme in order that a new meeting of the creditors might 
ba called to consider the new terms. His Honour said the only 
scheme with which he had to deal that day was the one before the 
Oourt, aud as it was not to be proceeded with it woald simply bs 
struck out of the list. It was bie opinion, however, that а scheme 
which үе for a cash composition of at least 7a. 6d. ia the £ was 
preferable to one dealing only with shares in a new company, and 
the debtor would be well advieed to find the money as originally 
proposed. The application was then struck out. ' 

On February 6th, at the London башар Oourt, an applica- 
tion for discharge by E. M. Wiater, engineer, Amberley 
House, London, will be heard. | 

F. Gimblett, New Ian Ohambers, Wych Street, W. C., has been 
27 шоя trustee in re F. B. de Foe Paynter, electrical engineer, of 

atfo 

Notice is given of release of trustee (W. M. Richards) in re F. 


Marson (F. Marson & Oo.), electrician and ironmonger, Leicester. 


Liquidations, Dissolutions, &c.—Messrs. E. F. Brown- 
ing and F. L. L. Lindsay (Lindsay & Browning, electrical and 
mechanical engineers, Bangor) have dissolved partnership. Mr. 
Lindsay will attend to debts, and will continue the business. | 

A petition has been presented by creditors for tbe winding Зра 
Messrs. B:aman & Deas, Limited, and will be heard before Mr. 
Justice Wright on January 31st. 


Meeting of Creditors.—At the offices of Messrs, Armi- 


tage, Lylies & Hineholiffe, solicitors, Huddersfield, on 22nd inst., а 


meeting of the creditors of Messrs. Mitchell & Schofield, electric 
lighting engineers, Brockholes, was held. The liabilities amount to 
£696 14s. 10d., and the assets to about £440. It was resolved that 
the debtors should execute а deed of assignment to Mr. T. Н. B. Tate, 
accountant, Haddenfi:ld, as trustee, and three creditors were 
appointed as а committee of inspection. : 


Books Received.—'* American Telephone Practice,” by 
Kempster B. Miller. New York: American Electrician Oompany. 
"Tae Yorkshire College, Leeds, Twenty-fifth Aanaal -Rzport,” 
1898-9. Leeds: McOorquodale & Oo., Limited. 
Laboratory Note Buok" by V. B. Lewes and J. В. S. Brame. 
Westminster: Archibsld Oonstable & Oo. 4$. 
"Export Merchant Shippers of Great Britain and Ireland," 1900. 
London: Dean & Bon, Limited. 176. 6. 
the First Half of 


The Copper Market during 

January.—Messrs. H. R. Merton & Company's statistical circular 
relating to the supplies and deliveries of copper during the first 
half of the present month shows that stocks havo been reduced by 
782 tons, and $hat the price cf standard copper bas advanced 104. 
т ton. The total supplies have been 11,305 tons, but the total 
veries have been 11,737 tons, and in addition 350 tons of standard 
copper bas been shipped from English ports to New York. Oa 
January 15th the stccks were therefore equal to 22,035 tons аз com- 
with 22 817 tons on December 31«t, and the price of G. M. Bo. 

was £70 103. against £70 fifteen days earlier. 


Electric Driving.—Electric generating plant is being 
put down at the Old Park Works, Wednesbury, belonging to the 
Patent Shaft and Axletree Company, as a substituto for steam as the 
motive power. 


Electrical Eagineering in Italy.—La Società Italiana 
fer lo Struttamento del l'Energia Elettrica, of Milan, has made appli- 
cation to the Ticino Canton authorities for a concession to utilise the 
water-power of the River Maggia. It is estimated that 2,800 н.р. 
will be available. 


Felten & Guilleaume.—Messrs, Felten & Guilleaume, 
of Oarlswerk, in Mülheim, notify that they have transformed their 
business (excluding the branches in Vienna and Buda-Pesth, which 
will be worked as hitherto) into a limited liability company, styled 
“Felten & Gailleaume Oarlswerk Actien Gesellechaft.” The manage- 
meat of the company will be in the hands of Messre. Th. Gailleaume, 


` Mex. Gailleaume and Herr A. Heiliger, of Cologne. Herr Emil 


Guilleaume is general director of the new company, and the other 


' directors are Herren L. A. Roosen-Runge, O. Steven, J. М. Kemp, 
chieifenbaam. 


L. Bohnen, О. von der Herberg and Fr. 8 


For Sale.—In our advertisements this week will be found 
rticulara of the steam and electrical plant of the Birmingham 


Gear-Cutting Machinery.— Messrs. Broadbent, Еті] and 
Co., Town Ohambers, Brown Street, Manchester, send us a pamphlet 
describing their automatic worm and bevel wheel-catting machines. 
The apparatus, invented by Mr. J. Н. Gibson, a draughtsman at 
Messrs. Lairds, of Birkenhead, was firat put on the matket by Messrs. 


Gibson & Sheffield, to whose business the present firm has succaeded, 


The principal point in this machine is that the cutting is effected by 
a single rotating tool which describes a correct helical path, while 


the blank is rotated independently by suitable change gear. Ia the 
past a cutting worm or “hob” served the double purpose. A 
- Similarly happy device is employed in cutting bevel wheels, much 


reducing the cost of manufactare, while gaining in mechanical and 
mathematical accuracy. The pamphlet is fully illustrated and is 
well worth perusal, and will be sent on application. Messrs. Broad- 


bent, Evill & Oo., are at present supplying cut. wheels cut by their 
machines, or they will oat custoulere own flanks. 


own 
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Homes for Discharged Soldiers.—Mr. Edwin О. Sachs, 
as chairman of the Executive of the uses Тш Gift to the 
Nation, writing from 1, Waterloo Place, Pall Mall, wishes to state 
in answer to the numerous inquiries from sll parts of the country 
with which the executive have not yet been able to deal individually, 
that printed details are now being pre , giving the exact quanti- 
ties of materials, fittings, &c., requ for the Discharged Soldiers’ 
Homes. Mr. Sachs announces the names of the first donors who 
have generously contributed to the entire set of the six homes, irre- 
2 of the quantity of materials required. The list includes :— 

essrs. Strode & Oo., the electric fittings for one house; the 
Oonduit Insulation Company, electric conduits. 


The Lancashire Electric Power Bill.—An influential 
meeting of representatives of Lancashire Municipal Corporations was 
held on Tuesday afternoon at Manchester, in opposition to the pass- 
ing of the Lancashire Electric Power Bill, 1900. The promoters of 
the Bill are seeking authority to supply electric power to towns and 
distriots in Lancashire south of the River Ribble, and including 
Preston. These towns comprise Liverpool, Manchester, Salford, 
Accrington, Blackburn, Bolton, Burnley, Oldham, Rochdale, 8t. 
· Helens, Stockport, Warrington, and Wigan. On behalf of all these 
‚ towns it is strenuously urged that the Bill (we quote from a circular 

distributed in the meeting) should not be allowed to pass the second 

reading on the following grounds of public policy :— 
) That, where Parliament has authorised a municipal corporation to borrow 
money for а municipal undertaking on the security of the rates, and the corpo- 
ration has established their undertaking, special Parliamentary powers ought 
not, in the interest of the community, to be granted to & company trading for 

rofit to execute works of a similar character within the borough, or to enter 
nto competition with the Corporation without the consent of tbe Council of the 
borough. (3) That special Parliamentary powers to break up the streets ought 
not tobe granted to a company trading for profit without the sanction of the 
community expressed through the Council. (3) That the Bill proposes to effect 
a practical repeal of the general law, on the faith of which millions of pounds 
throughout the kingdom have been borrowed by local authorities on credit of 
the rates. The Electric Lighting Acte make special provision with regard to the 
consent of the local authority for the express purpose of protecting local 
authorities, and it is submitted that such provisions ought not to be overridden 
to the extent proposed by the Bill for the benefit of a company trading for profit. 
(4) Parliament bas already expressed a decisive opinion upon enterprises of a 
similar character by the rejection of the General Power Distributing Company's 
Bill on the second reading in the House of Commons on March 3rd, 1899. 
Powers similar to those sought by the present Bill were also refused by Parlia- 
` ment in the case of the County of London and Brush Provincial Electric 
Lighting Bill in the session of 1899. (5) It is proposed by the Bill to incorporate 
а company for the purpose of supplying elcctrical energy for lighting and power 
purposes in large areas, with power to break up or cause to be broken up public 
streets, and to occupy space therein without the consent of the local authority, 
and without &ny compensation in respect thereof." 


It is farther stated that the consent of the local authorities affected 
has not been obtained. Itissubmitted that & company trading for 
profit ought not, for its own ben«fit, to be allowed by a private Act 
to override, to such a drastic extent, general legislation enacted for 
the protection of local authorities. In addition to the general grounds 
already referred to, in which it is urged that this Bill ought not to 
second reading, it is farther submitted that practical considerations 
do not show the likelihood of any possible substantial advantage, 
either in the shape of more rapid development of electrical under- 

fakings, or of cheaper supply, but on the contrary. The manicipal 
corporations entirely dispute the pretensions of the companies that 
they can supply electricity at а lower price than the Oorporations 
themselves. As against any possible saving there may be in cheaper 
land, or in carriage of coal and concentration of machinery, there 
must be set off the extra cost of mains to convey the power, the cost 
and waste of power in transforming the energy for use, and the 
‚ exceseive dividend to be paid by the ECT as compared with 
interest at 3 per cent. by a corporation. Moreover, the area of a 
large borough forms tbe most desirable unit for area of supply, as 


Providing all the elements favourable to a good average demand, and 


the cost of distribution of power in any borough o.rtaialy cannot te 

done more cheaply by a company than by a Corporation. It is sub- 
mitted that tbe facte justify no auch retrograde мер in the principles 

. Of local self-government as is suggested in this Bill. During the 

50 years the policy cf legislation bas been to encourage and foster 

the assumption by municipal authorities of duties in which the oom- 

munity are interested. The departure from this policy —by a private 


Bill— justifies, it is confidently urged, the exceptional oourie of oppo- . 


sition to and rej ction of the Bill on second reading. 

The Lord Mayor of Manchester (Mr. Thomas Briggs) presided, 
and representatives from all, or nearly all, the towns affected were 
present. | 

Mr. Alderman Higginbottom (Manchester) read the following 
resolution :— 


That this Conference of Municipal Corporations within the area “comprised 
in the Lancashire Electric Power Bill, 1900, protests against the same as con- 
travening the principle for which municipal corporations have in past years 
successfully contended, and which have been established by the Tramways Act, 
1570, and the Electric Lighting Acts of 1887 and 1888, and determine to take 
united action in opposition to the Bill. 


This was unanimously passed. 
It was also resolved : — 


That ап executive committee be appointod from the towns present at this 
conference for the purpose of giving effect to the foregoing resolutions, and for 
conducting an opposition to all stages of the Lancashire Electric Power Bill. 
That such executive committee be authorised and requested to apportion the 
expenses in regard to this matter among the various corporations comprised in 
the conference. That the executive committee be authorised to consider the 
provisions of similar Bills on the subject affecting other parts of the kingdom, 
and to co-operate in reference thereto to such extent as they may think desir- 
able, and also to take part in any conference or conferences which may be held 
in reference to any electricity Bills promoted in Parliament in the present 
session. Thatthe executive committee be authorised to add to their number, 


The Metropulitan Supply Company Fined.—At the 
Maryiebone Pouce Court last Friday, the Metropolitan Electric 
Sapply Oompany, Limited, were summoned by Mr. J. W. Godfrey, 
on behalf of the London County Council, for having, on various 


dates in October and November last, failed to supply 


electric energy 
to the premises of Bir Felix Bemon, physician, of 39, Wimpole 
Street; Mr. H. T. Butlin, consulting surgeon, of 82, Harley Street; 
and Mr. Alfred Arthur Hudson, barrister, of 28, Weymouth Street. 
Mr. Daldy appeared for the prosecution, and Mr. Muir for the 
defence. Mr. Daldy stated that the Oouncil had received many com- 
plaints of the company having failed in their contract to provide a 
continuous supply of electric energy for the use of their customers, 
and that the ns named in the summons were repreeentatire of 
the bulk. company, on a previous occasion, had pleaded 
аз an excuse for their default that difficulties in connection 
with the construction of their new works at Willesden had 
occurred over which they had no control; but he (counsel) 

ut it that the company had undertaken new business which 

ey were unable to execute except at the expense and 
inconvenience of their other castomers, and to the benefit of the 
company. Tois failing of the light had 
He maintained that the company could 
plaints, for they were compe i igi obligations to keep their 
contracts with their castomers.— Mr. Hadson and Mrs. Batlia both 


' gave evidence of the supply of electricity being stopped for varying 


s on different dates, оп one or more occasions as long as six 
Mr. Mair, for the defence, denied that the company had 
extended their operations at the expense of their other customers. 
The failure had arisen from other causes. The learned counsel then 
narrated the nature of many difficalties which had had to be overcome 
in connection with the erec:ion of works at Willesden—difficultios 
which no amount of human foresight could anticipate, and which 
the company had no power to prevent. Since December 15th last 
the supply had been constant, and measures had been adopted 
whereby it would be impossible for failures to recur in the futare. 
He called Mr. E. Cunliffe Owen, the secretary, and Mr. Todd, the 
chief engineer of the company, who bore out the statement, Ample 
rovision, they said, had been made for the fature. Mr. Curtis 
Bennett said it was clear that the company had done ite best under 
very difficult circumstances, but, nevertheless, they had not complied 
with the conditions under which they bad obtained their very exten- 
sive powers from Parliament, and they were, therefore, liable to a 
ty. He gave the company credit for having done their best, 
bat had failed in their obligations. The company woald be 
fined 10s., with 23s. costs on each of the six summonses; total, 
£9 18s. 


North Metropolitan Electric Power.—A Bill has been 
deposited for next session to raring! ei a company by the name of 
the North Metropolitan Electric Supply Oompany, for the purpose 
of supplying “electrical energy in bulk” within the districts of the 
Poor А Unions of Hendon, Barnet, Edmonton, Ware, Hertford, 
Hatfield, Welwyn and Bt. Albans, and within the parishes of Ching- 
ford and Waltbamstow. The capital of the company is to bs £270,000 
divided into 27,000 shares of £10 each, and with the right to raise, 
by the ше ` debenture xp a farther а of сор For the 
AR the company propose е two generating 
stations, one at Edmonton and the other at Hertford. The promoters 
named in this Bill are the same as those mentioned in the Dounty of 
Durham Biectric Power Sapply Bill. 


The Paris Exhibition.— Messrs. Witting Brother, 
Limited (Electricité and Hydraulique, Société Anonyme), write М 
follows :— : 

With reference to a note that recently appeared in your columns regarding 
the supply of current for power and lighting in the future Paris Exhibition, we 
do not find the name of our works appearing in the list you give of the elec: 
trical contractors. We would like to point out that they are putsing down two 
three-phase sets, each of 1,200 R. p., for the above Exhibition, the current 

enerated by these sets being distributed in the Exhibition and grounds by over 
80 three-phase transformers. In addition to this there will be installed about 
600 н.р. of direct-current plant, making а total of 8,000 н.р. or 2,240 kw. 
You will thus see that our works are by far the largest electrical contractors 
for the Exhibition, when compared with those mentioned in the note in 
question. 


Oar note was quoted, as then stated, from the Shipping World. 


Private Bills.—The Examiners of Standing Order 
procfs at their sitting on 19th inst. ordered the following to be 
reported to Parliament for first reading, vis.: the North Metropolitan 
Electric Power Supply ВШ. The case of the Oounty gf London 
and Brush Provincial Electric Lighting Company Bill, which was 
postponed on the previous day, was also dealt with, compliance with 

tanding Orders being reported. 

Sentence.—At the South London Sessions last week, 
before Mr. M’Connell, Q.C., chairman, A. W. Longman, 28, clerk, 
pleaded guilty to embezzling £194 belonging to his employers, 
Messrs. Elliott Bros, of Lewisham, electrical instrument makers. 
The chairman sentenced him to six months’ imprisonment in the 
second division. 


Shannon Electric Power Scheme.—The Inspectors of 


Irish Fisheries have arranged to hold inquiries at Limerick, Killaloe, 
and Athlone, into the probable effects of the works to be carried oat 


. by the Shannon Water and Electric Power Company, in the fisheries 


of tLe river Shannon. A memorial complaining that the preliminary 
Standing Orders have not bsen complied with, has been deposited 
on behalf of Mr. E. T. Fagham. The Limerick city e һм 
reported against the works being allowed to interfere with the city 
water supply from the source at Doonas which the scheme might 
possibly affect. 


South Wales Electrical Power Scheme.—Last week 
a сопќегепсз was held between the representatives of the Glamorgan 
County Council and the Cardiff Corporation with reference to this 
Bull, the idea being that the two bodies might jointly oppose (hs 
Bill. 
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The War.—We have quite а batch of notioes this week 
showing the lively interest which electrical en are taking in 


the South African war. First in importance is the announcement 


to their Queen and country; one and 
speed and а safe and early return. This 
remark doesnot apply to Major Orompton's party alone;but to the many 
electrical assistants at m pal works, and electrical manufactories, 
and showrooms throughout the country, who are already on their way 
out to take part in active fighting if by hook or crook a chance occurs. 
Every week new names are coming to our notice rah ii шш үе 
thrown in their 106 with Lord Roberts to quell this revolt. The send- 
off given to them by their fellow-workers has been of the heartiest, 
and their positions are being kept open for them when they return. 
The “ Britannia " remarque proof of the photogravure “ Sons of the 
Empire," after the , by Harry Payne, which wo have received 
from Messrs. Raphael Tack & Sons, Limited, is a work which will 
be in great demand during the next few weeks. The proofs are now 
ready for issue to the public, and prints will be obtainable next week. 


The resents а unique cle of the “Sons of the 
Empire ” shoulder to shoulder in the cause of justice and 
freedom, the Oolonies to share the dangers and participate 


in the glories of the Mother Oountry. Some of our Continental 
“friends” seem to have entertained a notion that the first reverse 
received by the British arme in South Africa would result in a desire 
on the part of all our other Oolonies to sever their connection 


the 
the whole world instead of appearing to stand in a position of 
“splendid isolation.” Oar colonies and the dear homeland are knit 
111. 8 
and as very ro just present, we have no 
doubt that "Bons of the ире. will have such a large sale that 
the first year’s profits (which Messrs. Raphael Tuck intend devot 
to the House” and Daily Telegraph Transvaal War Funds 
will amount to a considerable sum. We are asked to say that there 
are for sale 250 double remarque proofs offered at £5 5s. each, 500 
single ditto at £3 3s, 1,000 artist's proofs at £1, and an unlimited 
number of prints on plate paper at 5s. We are convinced that аз 
of our readers who purchase one of these proofs will be very pl 


We understand that Mr. M. W. Holmes (with the firm of Borland 


and Oo., electricians, Leeds) is going to the front. He has been pre- 


sented by his fellow-workers with & handsome silver cigarette case. 
He goes as dispenser in connection with the Ambulance Depart- 


The Mr. Harry Woolhouse referred to in our issue of January 19th 
under the heading “Electrical Engineers for the Front,” is now 
to have been with the General Electric Company, Limited, and 
the National Telephone Company, as then stated. 

A good deal is being written about the telegra rates to South 
Africa at the moment, "An ex-M.P. unten to the Times 
plaining telegraphic oom - 
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individuals аге giving half pay to the wives and families 
The тп Telegraph Oompany,” the writer 
g remorselessly its pound of flesh from the rela- 

ufferer at the front without the abatement 
its oppressive charges.” Only a few days 
on the steps of the Hastern ph 
soldier who had sent a message of 12 words to 
ch cost him £2 8s., equal to nearly seven weeks of 
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Marquis of Tweeddale, chairman of the Eastern Tel h 
Company, writes, in regard to this, as follows :— P 


With reference to the complaint of an ex-M. P. as to the alleged excessive 

› of the Eastern Telegraph Company for telegraphic communication 
with sick, wounded, and dying soldiers in South Africa and their relatives in this 
country, I beg to say, on behalf of the board, that it would be obviously impossible 
or the company to transmit all such messages free of charge; but the cables 
are, and havo been sinoe the commencement of operations, transmitting such 
messages free, subject to the signature of the same by & responsible official of 
the War Office, whose decision as to the reasonable character of the request for 
{ree transmission the company accepts. 

All inquirers at the company’s office are, consequently, in the first instance, 
referred to that toal, whose signature at once ensures the despatch of any 
such message without А 


An officer of the Royal Engineers, Telegraph Battalion, in a letter 
s" "в installations are potterin 


v" 


The Times says that the third contingent of the 24th Middlesex 
(Post Office) Rifle Volunteers, belonging to the isse 
the Royal Еп bd lr ina ч а eservists of 
the same battalion, embarked on Saturday at the Royal Albert Docks 
port St, Andrew for South Africa. The ent num- 
bered 60, and brings the total representation of the 24th Middlesex 

can force up to 480 men. The commanding 
officer of the 24th Middlesex has been authorised by the Secretary 


‚пем, by the well-known “ Archbutt-Deely process. 
а те 


the members, has been held to consider the 


. tions of Mr. Jobn Hewett, of Messrs. Harrap, Hewett & 


p installation of 


been a most economical 


for War to increase the strength by an addition of 50 men of the 
company of his regiment which supplies the First-Olass Army Reserves 


to the 1st Telegraph Battalion, Royal Engineers. 


Water Softening.— We read in a brewing contemporary 


that the business of the " Reeves” Patent Filters Company, L mited 


London, has been acquired by Messrs. Mather & Platt, Limited, 


Salford Iron Works, Manchester, and will in futare be carried on at 


that address, in conjunction with their softening and por yag ран, | 
he services 


Mr. Reeves and the whole of his staff have 


ELEOTRIO LIGHTING NOTES. 


Aberearm.—The District Council will oppose the South 
Wales Electrical Power Company's Bill. 


Alfreton.—A meeting of the General Parposes Committee 
of the Alfreton Urban District Oouncil, which consists of the whole of 
of the Alfreton 
Ward members in regard to the publíc lighting in the town. А vote 
of the нере was recently taken as to whether they were in 
favour of the electric light or the purchase of the Alfreton gasworks. 


‚А large majority decided in favour of the electric light. 16 was 


therefore resolved to take steps to obtain the requisite legal powers. 


Basingstoke.—The Town Council has resolved to apply 
to the Board of Trade for а provisional order for the supply of 
tricity in the borough. 


Bexhill —On Thursday last week Col. A. G. Durnford, 
В E., а Local Government Board inspector, conducted an inquiry into 
an application by tbe District Oouncil for powers to borrow £5,000 
in connection with the electric lighting: scheme. 


Bridgwater.—The Lighting Committee having recom- 
mended cds the 5 riens ‚аө Fou шыт 
to prepare ап ons for elec y works oun 
уу юше. disoamion, decided to call а town's meeting on the 
su 


Brighouse.—The Brighouse Corporation is negotiating 
with the Halifax Oo tion with a view to obtaining a supply of 
electricity from the Etter in preference to one from the existing 
plant at Brighouse. 


Canterbury.— The electric light aooounts for the three- 
quarters of & year since the installation shows the net profits to be 
just under £200. The £1,500 allowed, therefore, in the estimates 
for any deficiency will not be required for that purpose, and 
the Town Oouncil is to be congratulated upon the success of 
undertaking. > 


Chatham.—On the 28rd inst. the Town Hall was opened 
by Lord Rosebery in the presence of the Mayors of Kent and many 
local celebrities. The building is illaminated throughout by elec- 
tricity, the whole of the work having been carried out to the nad, 
a 
consulting electrical engineers to the Oorporation. The wiring is 
drawn into a watertight system of iron barrel, suitable draw boxes 
being provided, and there being no soldered joints whatever in the 
building. Distribution boards are arranged for every department, to 
which the circuits are run direct from the main switchboard in the 


entrance hall. There are altogether 312 16-0. . and two D0-cP. 


incandescant lamps, and three 8-ampere aros The whole of the 
switchboards are arranged to open at the back, the frame supportiug 
the marble being hinged to a shallow iron box built into the wall, 
into which the whole of the barrels containing the cables are brought, 
Tbe whole of the barrels are under the plaster, and this arrangement 
permits of easy access to the back of any board st any time by merely 
unlocki The contractors for the work were:—Wiring, Messrs 


Stevens & Barker, of Maidstone ; fittings, the Edison & Swan United 


Electric Light Company; switchboards, Messrs. Hodges & Todd, 
Limited, under a sub-contract to Messrs. Stevens & Barker. A com- 
telephones on the inter-communication system 

been carried out by Messrs. Ohard & Oo., of Great Portland 
Street, W., connecting the Council Chamber with the Mayor's 
Parlour and the whole of the borough officials’ offices. 


Chichester.—After a prolonged discussion, the City 


. Council has decided to postpone the question of electric lighting. 


It was proposed to use electro-motors for pumping water and sewage, 
obtaining power from the electricity works; since this would con- 
stitute a heavy load, which could be handled in conjanction with the 


lighting in such a way as to keep & nearly constant load on the 


generators day and night, the arrangement would undoubtedly have 
A опе, and success would have been assured 
from tbe start, while a very low price per unit could bave been 
charged to consumers, It is to be hoped, therefore, that in their own 
interests the Council will reoonsider the matter. 


Croydon.—The Council is now inviting tenders for 


extending the buildings at the Corporation electric light station. 


Deptford.—On Thuraday last week а meeting of users of 
electric light in New Oross and Deptford was held at the Goldsmiths’ 
Institute, New Cross, to consider what steps should ba taken to im- 
рте the supply of electricity in the district. Mr. Sidney Webb, 
O. O., presided. Mr. J. В. Redmayne, secretary of the Goldsmiths’ 


142 | THE ELECTRICAL REVIEW. k 46. No 1257. Jawa 96 1000. 


Institute, said that he had called the meeting at the requeat of several 
of the chief consumers of the electric light in tbe district. Tests had 
been taken in the Institute, which showed thatthe pr: ssure fluctuated 
from 100 to 75 volts. He believed the Board of Trade made a stipu- 
lation that companies must not give less than four below 100 volte— 
anything below 96 was bad lighting. Several gentlemen having 
expressed very strongly their dissatisfaction with the way in which 
they were supplied, the chairman said that the London Oounty Oouncil 
had no power in the matter. Some Vestries had taken the subject 
under their own control and wers supplying customers with 
tricity. Wherever companies were tupplying electricity they were 
making default in so doing. The explanation was due, he had no 
doubt, to the fact that their besiness had increased so fast during the 
year tha? it was altogether beyond their power to cope wiih it. 
ut in spite of that they were going on booking customers. Vestries 
or District Boards had the power to proceed against any company 
for every defaalt made, and in view of tnat he would suggest that the 
Greenwich Board be asked to institute proceedings against the com- 
pany on absolute evidence of default. He would also suggest that 
every customer deduct 25 per cent from his electric lighting bill; and 
ask the company to sue for it. He did not think, however, they 
would do so. A resolution was carried unanimously, urging on the 
Greenwich District Board the desirability of taking proceedings 
against the London Electric Supply on for the state 
penalties for default of supply, and it was farther reso; ved unani- 
‘mously that ali consumers wno have suffered from default be recom- 
mended to deduct not less than 25 per cent. from their quarter’s 
- bille, and to inform the compsny of the reascn. A committee was 
formed to carry on the agitation for better light and take such steps 
as may be possible for the defence of the consumers. 


Dufitown.—The Police Commissioners have appointed а 
committee to inquire into the question of electric lighting, which has 
been raised by a firm of electrical engineere. 


Glasgow.—The Electricity Committee proposes to spend 
£50,0C0, with the view cf extending the pg silium plant. Up till 
now more than half-a-million of money has spent, cr authorised 
to be spent, for this purposs, the total expenditure authorised by Act 
of Parliament being £760,000. 


Govan,—The electricity supply was formally commenced 
on the 13th inst.; the system adopted is the low pressure three-wire 
at 600 volte, and 85 arc lampe have been erected for street lighting. 
The capital outlay has amounted to £25,000. 


Jarrow and Hebburn.—The Walker and Wallsend 
Union Gas Oompeny has deposited a Bill for next session to extend 
its powers to supply electricity within the borough of Jarrow and the 
urban district of Hubburn. By this company’s Act of 1899 powers 
to tupply electricity were granted within the urban districts of 
Wallsend and Willington Quay and the parish of Willington, and it 
is belicved by the company that an extension of these powers to 
Jarrow and Hebburn will not materially add to the initial cost of 
generating the supply. The Bill does not, therefore, propose the 
erection of any additional ting station, but, for the purposes 
" of their electricity undertaking,” it ia prop: to raise £250,000 
additional ordinary capital and £62,500 of further debenture ste ok. 
Power is also sought the company to enter into agreements to 
supply electricity in bulk to the Oorporation of Jarrow, the Hebbum 
Urban District Oouncil, and the Newoastle-upon-Tyne Electric Supply 
Oomryany, Limited. | 


Leeds. — Since the Leeds Corporation purchased the 
business of the Yorksbire House-to-H use Electricity Oompany, 
Limited, about a year ago, says the Yorkshire Post, it has been its 
sim to extend the works in such a way as to adequately meet the 
growing needs of the city. For the p of ascertaining the best 
means of at once improving the mode of supply and the extension of 
the premises in Whitehall Road, the Committee having charge of the 
electrio hghtiog of the city instructed Messrs. Hopkinson and Talbot, 
their electrical engineers, to draw up a report. This report, which 
bas just been prepared, divides itself into three heads— finance, tbe 
provision of power in the area at present occupied by the Oorpora- 
tion maine, and the extension of electric supply into other districte. 
Qn the question of finance it bas been decided to postpone a decision 
until there bas an opportuni y of obtaining the Lord Mayor's 
advice, and that of other financial experts. With regard to the pro- 
vision of power in the area at present covered by tne Corporaticn's 
mains, it has been decided to recommend that the Uorporation should 
not introdace any other system of supply into thet area, and that, 
seeing the great improvements that baye been made in sir gle-pbase 
motors, the Corpo-a'ion should provide for hire motors of this type, 
which, though »uff;ring some disadvantages in comparison with 
motors on other systems, are capable cf providing power for those 
. who require it. In reference to tbe question cf the future extension 
of tbe works, it has been agreed to ask tbe Council to at once pro- 
ceed to develop the Bntannia Mills site, and to provide plant and 
machinery for producing currente on the two-phase system at 50 
pe per second, as suggested by Messrs. Hopkinson and Talbot. 

c Britannia Mills, which adjoin the electric lighting works, were 
taken over by the Corporation from the House-to-House Electricity 
Company at the time of purchase. The price was £217,430, paid in 
5 per cent. irredeemable stcck. The cost of the extension now pro- 
posed із roughly calculated at about £160,000. es of the 
specialists! report are to be forwarded to the members of the 
Cosncil, and its adoption in the form indicated will be recommended 
gf ias next meeting. 

е Corporation is making arrangements for the lighting of all the 
public thoroughfares in the centre of the city by electricity. 


. Leith.—Ovwing to a short circuit in a jauotion bor, 
the electricity supply to parts of the town failed fora few hours on 
Saturday evening last week. The damage was quickly rectified, 


Li verpaol —At a meeting of the E'ectrio Power and 
Ligbting mittee last week it was stated that permission bad been 
received from the Local Government Board for the borrowing of 


£300,000 for the construction of electricgenerating works at Newsham 
Pak and elsewhere, and for the development of the electric lighting 
undertaking. 


London.—In compliance with the obligation which 
was last placed upon the Obaring Cross and S:rand Electricity 
Bapply Oorporation by P«rliament reference to its supply to 
the City of London, a Bill bas now been deposited to provide а 


separate gererating station for tha purposes of the corporation's under- 


te king “within a period of two years" from tbe passing «f the City 
of London Provisional О der Act of 1899. The site of the new 
generating station will be sicuats in West Ham, and will be con- 
pected with the company's existing stations in the parishes of Bt. 
Giles and 8: Martin-in-the-Fields. Тһе company is taking this 


that the top load at tbe station daring the year 
was on December 23:d, and amounted to 1,198 xw., against 917 
Kw. in the year 1898; that the total output of units generated during 
the 12 months ended December 31st, 1899, was 1,548,018, mewinst 
1,083,687 for the year 1898, or an increare, app'ozimately, of 50 per 
cent. ; and that tbe total number of lamps connected on December 
3186 was сд :ivalent to 100,451 8· c. , against 78.091 on the correspond- 
ing date in 1898, being an increase of 28 per cent. | 


Marylebo1e.—At а meeting of the members of the St. 
Marylebone Vestry on Thureday last week, Mr. Brooke-Hitchings 
residing, Mr. John Lewis drew attention to the deputation which 
waited троп the President of the Board of Trade on the pre- 
vious day. thought that the President of the Board of Trade 
was in favour cf a competing electric supply oompany; by means of 
which the complaints as to defective lighting would be remedied. 
He hoped that the Vestry would see the advisability of applying for 
a provisional order to supply electrio lighting in the роз. 
moved that the Vestry clerk should write to the Presi 
Board of Trade stating that, while objscting to a second company, 
the parish was iteelf most anxious to bave powers for оен 
electric lighting, and that it intended to apply for a pro 
order. Several members thought that this was too important a ques- 
tion to be discussed without notice, and the chairman ruled that, 
objection having been taken, notion must be given. 


Neweastle.—At a meeting of the Newcastle Town 
Improvement Committee last week, the town clerk intimated that an 
application would be made to the next session of Parliament by the 
Tyneride Electric Power Oompany for a Bill to give them pra for 
the business of electric supply. The company, it was stated, intended 
to supply a large number of villsges and small towns on Tyneside 
with electricity for lighting and other purposss. The company would 
seek, therefore, amor gst other things, power to carry mains through 
the streets of Newcastle, and that would entail considerable incon- 


-yenience to the public. The committee therefore decided, in the 


event of the Parliamentary and Bye Laws Committee also being of 
the same opinion, that the town clerk be instructed to take the neces- 
sary steps to protect the rights of the citisans in the matter, and to 
oppose the B 

Oban.—The Town Council assembled last week for the 
purpose of resolving to apply tothe Board of Trade for a license to 


‘supply electricity, bat was disconcerted to find that the Board no 


er te licenses! As it is too late to apply fora provisional 
anne in the present session of Parliament, Oban must wait until 
next year. 


Rugby.—The Urban District Council has endeavoured 
to ascertain the number of consumers likely to use electric light by 
issuiog a circular, in which, amonget other things, it is stated tuat the 
cost of installation is 50s. per lemp. The reason given for this 
excessively high estimate is that the schools were wired at this rate. 
16 would be well 1f the Oouncil were acquainted with the fact that 
shops, & 2, cau be efficiently wired and fitted complete for little more 
than balf this figure. і 


St. Helens (I 0.W.).—The District Council has approved 
of the provisional order proposed by Messrs. Roberts & Oo., subj-ct 
to the introduction of a clause giving the Council power to purchase 
after 14 years at a price equal to the capital expended plus 15 per 
cent. on the same. . 


Seaham (Darham). — The Council are considering 
whether they should decline to give consent to the spplication of 
the County of Darham Electrical Power Distribution Company for а 
provisions! order for the district and undertsk: the supply of elec- 
tricity themselves. They have appointed Mr. F. J. Warden-Btevens 
to advise on the matter. 


Sheerness.— The Town Council on Tuesday last approved 
of the draft provisional order applied for by the Power Diatri- 
bution Company. The arrangements of the terms of purchase, should 
the Council eventually decide to acquire the undertaking, are to be 
settled by agreement. А 

(Continued on page 147.) 
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LEICESTER CORPORATION ELECTRICITY 
WORKS. 


THE illustrations which we give this week show that, in 
spite of the difficulties encountered in the early days of the 
undertaking, the Leicester Corporation is in possession of a 
generating station of the first rank, with up-to-date 
machinery and appliances, while the fact that the capacity 
of the works is to be immediately more than doubled is 
sufficient proof that the financial resulta have been equally 
satisfactory. 

As we gave a full description of the works, as originally 
laid out in 1895, in our issue for April 26th of that year, we 


є 


GENERAL VIEW 


need not recapitulate the details of the engines, which are 
practically unaltered, with the exception that the smaller one 
of the four at first installed has been replaced by one of the 
same size as the rest. 


The alternators, however, have been entirely removed and 


replaced by Ganz machines. It will be remembered that the 
original Mordey alternators, of 200 Kw. each, would not run in 
parallel satisfactorily, and that the Brush Company undertook 
to substitute for them inductor alternators, which they were 
then commencing to build. As, however, the company could 
not supply machines of its own make in the time specified, 


it was decided to import Ganz alternators—a course which, 
at the time, called forth some stropg comments. 

The new machines are shown in course of construction in 
the figures on pp. 144 and 146. It will be seen that the excit- 
ing coil is entirely self-contained, being wound on a T-shaped 
cast-iron ring; the latter is supported at intervals by bracketa, 
which are bolted to the frame of the stator. The armature 
core consists of soft iron lamiræ, which are supported by 
a heavy cast-iron frame; this is divided in a horizontal 
plane, and the core plates, which elsewhere break joint, are - 
here cut througb, so that the upper half of the stator can be 
lifted off if necessary. 

The armature conduotora are threaded through tunnels, of 


or ENGINE Воом. 


which the roofs are slit; the holes are bushed with micanite 
tubes, which are capable of resisting & pressure of 80,000 
volts. 

The rotor consists of a steel ring carried on а cast-iron 
spider, with hollow spokes cast in one piece with the hub; 
a circular feather is turned on each side of the rim of the 
wheel, fitting into corresponding recessea in the inductors. 
Each of the latter is secured by a single tap bolt passing 
through the rim, and the successive inductors are staggered, 
во that those of opposite polarity act on different armature 
coils. It will be seen that the machines are in principle 

7 n. Р ` 
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identical with those manufactured by ths Brush Electrical driving them. This fact indicates, of course, that the i 
Engineering. Company, under the same (Mr.. Mordey’s) engines were far too powerful for their work when coupled . |; 
patents; they were, in fact, supplied through the Brush to {һе old alternators. Their most economical load is about 
Company. 840 Kw. The frequency, which used to be 100 periods per sec., : 


Low PREssURE FUSEBOARD AND TRANSFORMERS AT Gas OFFICES. 


400-Kw. ALTERNATOR; ARMATURE, AND ExciTING COIL. 


The exciter of each alternator is mounted оп an extension жав lowered when the above alterations were made, to 50 
of the main shaft, and is of the 6-pole drum-wound type, рег second —an improvement which has led to the adoption 
with four sets of carbon brushes. of a considerable number of motors in the city. The 


View or ENGINE, HiGH PRESSURE SIDE. 


The normal output of the new machines, 200 amperes at exciting current varies from 100 to 120 amperes, at 50 to 60 
2,200 volte, or, say, 400 Kw., is double that of those originally volts. 
supplied; the engines, however—which were built by The alternators are still ran on separate circuita, change- 
Messrs. Hick, Hargreaves & Co.—are fully capable of over switches being fixed near them by means of which 
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any ‘circuit can be quickly thrown on any machine; but wil be available for two other seta of the same size for 
parallel running will of necessity be adopted when the exten- future extensions. | | 

sions now contemplated are completed. The latter involve Five Lancashire boilers of 500 н.р. each are to be added, 
the érection of a new engine room, 140 feet long, 55 feet with space for five more ; the latter will be over the Saffron 


DISTRIBUTING SWITCHBOARD AT GAS OFFICES. 


wide, and 40 feet high, and a boiler room 140 feet x 71 brook, which will be bridged over for the purpose. A new 
feet. The new generating plant will consist of two 1,000-Kw. stack will also Ъз built, 200 or 220 feet high, and a Green's 
Brush inductor alternators, driven at 100 revolutions per economiser will be erected, The old engine room will be 


View or STEAM ALTERNATOR AND EXCITER. 


minute by horizontal compound condensing engines of connected with the new one by a switch room, from which 
Meears. Hick, Hargreaves & Co.’s make; the alternator will the whole of the works will be controlled, and the Raworth 
ba'placed between the high and low pressure lines. Space switch pillars at present in use will be dispensed with. 
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Mr. Alfred Colson, engineer and manager of both the gas 
and the eleotricity undertakings, hopes to have the new 
plant in operation in time for the winter of 1900-1, in which 
event a remarkably quick piece of work will have been 
accomplished. It should be noted that, apart from the 


INTERIOR OF SUB-STATION. 


supply and erection of the machinery, the whole under- 
taking is to be carried out by the Corporation’s own work- 
men, no contractors being employed. 

The works is well supplied with railway facilities, there 
being numerous sidings adjacent; a dock will be provided 
under a crane in the new boiler house, 
into which coal wagons can be run direct. 
The present pumping station, which 
supplies water from the brook to both 
gas and electricity works, will have to 
be removed to another site, and at 
the same time apparatus for softening 
water will be introduced. 

The test room has been equipped with 
three Kelvin balances, reading up to 100 
and 200 amperes, and 10 KW., and with 
а Kelvin multicellular voltmeter reading 
to 120 volts; ап Ayrton-Mather galva- 
nometer and a Lithanode testing battery 
are also provided. A number of Aron 
meters of the latest pattern were in the 
test room at the time of our visit, and we 
were informed that they were being ex- 
tensively adopted. 

An important distributing station in 
the basement of the gas offices has 
recently been fitted with a new switch- 
board, of which we give a view. The 
left-hand panel is intended for the con- 
trol of six trank mains from the gene- 
rating station, which supply electricity 
in bulk to the sub-station. The am- 
meters are of Messrs. Nalder Bros. and 
Thompson’s edge - wise pattern, each 
reading to 200 amperes; the main 
switches and fuses were made by the 
Brush Company, which supplied the 
whole outfit. 

The former are very heavy, and are intended to be operated 
with both hands; each is provided with & brake which 
prevents recoil, апа-а rubber buffer to prevent mechanical 
shock. The switch itself. consists of a massive curved copper 
bar, the ends of which are forced into heavy spring contacts; 


in tbe act of opening the switch & metal guard is released, 
which covers the lower part of the ammeter and prevents 
injury to the latter by arcing. The trunk mains are of the 
concentric type, with the outer earthed at the works; the 
switch gear is therefore on the inner only, but disconnecting 
pieces in circuit with the outer are pto- 
vided at the bottom of the board for 
testing purposes. 

The right-hand panel provides for six 
high pressure feeders, two of which can 
be looped if desired, and is similar to the 
“ trunk ” panel. 

The centre panel carries horizontal 
bus bars for the trunk mains, and 
vertical bars for the feeders, so that any 
feeder can be plugged on any main. 
An Ayrton-Mather electrostatic volt- 
meter, and an ammeter in series with 
the outer, which can be short-circuited 
by the bridging piece, seen below, com- 
plete the equipment. 

The apparatus is mounted on a hand- 
some slate base supported by wroogh!- 
iron poste, and is situated in а room of 
ample size. Au adjoining chamber con- 
tains three 36-kw. Brush transformer», 
and a low ure fusebourd.“ con- 
sisting of two gun-metal bars, 14 inches 
square in croas section, supported on 
insalators. Toe outer of each cable, 
of which there are eight, i3 clamped 
to the fi-shaped bar seen in our illus- 
tration, and the inner is connected 
with the straight bar through а 
copper fuse wire, the whole forming 
an arrangement of ideal simplicity. 
The ten switches below the “fus- 
board” are intended for five trans- 


formera, two of which are not yet installed. We give also a 


view of another sub-station, which is connected with the 
former by both high and low pressure mains. The whale of 
the cables were made by the British Insulated Wire Co., Ltd. 

Mr. Colson's staff at present inclndes Messrs. J. E. М. 


| 
| 


= 


400-K W. ALTERNATOR; ARMATURE, EXCITING Colt, AND ROTOR WITHOUT INDUCTOBS. 


Stewart, chief assistant; С. and A. Charlton and W. E. 
Barton, in charge of the works; and T. Roles, mains super- 
intendent. We have to thank Mr. Oolson for affording us 
facilities for preparing this article, and Mr. S:ewart for the 
willing assistance which he gave towards it. 
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ELECTRIC LIGHTING NOTES. 


(Continued from page 142.) ` 


South Wales,—The Bill promoted by the South Wales 
Electric Power Distribution Oompany will be opposed by the Ponty- 
pridd District Oounci], which intends applying for its own pro- 
viional order; the Onerphilly District Council has decided not to 
oppose the Bill. | 


Spain.—A oompany has just been formed in Santander, 
with a capital of £80,000, with the title La Sociedad Electra del 
Bessys, to supply electric energy for lighting and power purposes in 
that town. Tne power plant will be Iccated 55 kilometres from 
—— af a point where the power of the River Besaya is to be 
u 


Thirsk.—The Thirsk Parish Council bas resolved to 
appeal to the Board of Trade against the application of the electric 
lighting comoany for a provisional order, on the ground that the 
undertekare have not obtained the consent of the Council, and tha 
they propose to lay mains in a small number of streets only. 


Tonbridge.—The week before last we received from Mr. 
Medharst a local paper containing a report of the Council meeting at 
which the appointment of consul engineer was dix п вед. Upon 
this report we framed the note w appeared in oor list issue, in 
the ccurse cf which we ventured to remark that the affair did "not 


sent. Mr. Mechorst afterwards requ-sted us not to publish it, as he was 

inging the letters de fore the attention of the Ип Чоп of Elec- 
trical Engineers. As we anticipated last week, however, Mr. 
Hammond bas something to say. He writes to us that he read the 
words qeoted above with astonishment, as Ic^uld not have exercised 
greater care than I did to avoid acting unprofessiotally." Не adds 
that he can only suppose that the writer of the paragraph was unaware 
of the real facts, which he requests vs to make known in our current 
issue; we, therefore, think it advisable, all thingé considered, that 
the correspendence as received by us from Mr. Medburst, should be 
printed in full, so that our ers may form their own opinicns 
of the affair. We are sorry to have upset Mr. Hammond’s feelings, 
which we certainly had no intention of doing, but as our remarks 
the eorreepondence, we possibly gathered a wrong isepsemion of what 

ce, we possibly gat a wrong impre of w 

bad been going on with regard to the Tonbridge lighting. If words 
have any meaning, Mr. Hammond seems to us to have acted 
within his rights, for there are, of course, numerous cases in which 
councils have secured reports from more than one engineer, and if 
the Ton Council were not satisfied with one report, surely it is 
во reficction upcn another engineer for them to seek bie. services in 
the shape of g ttirg a second report. Moreover, in the Tonbridge 
Free Press of Dec. 9th last, the report of the Electric Lighting Oom- 
mittee is quoted, and the Council is recommended to approach Mr. 
Robert Hammond, of London, to ascertain the terms on which he 
would be prepared to act as consulting electrical engineer. We find 
no mention of Mr. Medharst’s name in the Committec’s report. But 
let the correspondence speak for itself :— 


19, Victoria Street, 8.W., 
May 29th, 1899. 


larising the subjrct, so that the scheme 
Counoi] might be carried out? 

I msy say that Mr. W. Н. Preece, not so very long ago, lectured 
at Bangor on the electric lighting of that town, y, 1 believe, 
with the object of overcoming lccal opposition to my echeme—and 
certainly with no ulterior object of obtaining any work or appoint- 
ment for himself or his on. 

I shall be much obliged to you if you will be good enough to let 
me have а reply to my question, and 

I am, yours truly, 


(Signed) F. H. Мирновет. 


[corv.] 
64, Victoria Street, Wes 


tminster, 
May 30th, 1899. 
F. Hastings Medburst, Esq., 
13, Victoria S.reet, S. W. 
Dear Sir,—Iam in receipt of yours of yesterday's date, and beg to 
Mvise you that before aooepting the invitation of the Tonbrid 
Association to ver a lecture to them on e 


15 ‚ I was eareful to ascertain whether they had any professional. 


viser, and was assured that they had not. 
I note, however, that in virtue of work done by you for the Council 


electric 


there 2] years since, you consider you have a claim to be appointed 
to carry out their undertaking. 
I e Дар not give the lecture for the purpose cf depriving you 
or anyone of & piece of work. 
Yours faithfully, 


Signed) Ковввт HAMMOND. 


[copy ] 


13, Victoria Street, В W., 
: | . May 8131, 1899. 
Robert Hammond, Ед, | 
64, Victoria Street, B. W. 

Dear Sir,—I thank you for your yesterday's letter. 

I note you say that you were carefal to ascertain before accepting 
the invitation of the Tonb:idge Ratepayers’ Association to deliver a 
lecture that they had no prcfsssional adviser; but have you ever 
heard of any Ratepayere' Association that has bad an electrical 
adviser i the sense of having retained a consultiog el:ctrical 


Itaxke it that the only thing that the Tonbridge Ritepayers’ Asso- 
ciation could do in this direction would be Ré bava sins sort of 
report, or lecture, presented to them; but, of course, it would not be 
competent for them to engage a professional man to carry out an 
hting scheme, because no Ratepayers’ Association has any 
power to do anything of the kind. | ucl 

Do you not yourself consider that when one engineer has been 
employed to msk: a report to a Town Oonncil, his relations shou!d 


not be disturbed by the intervention of any other consultiog 


engineer, uoless the second engineer has reason to believe that the 
first engineer's scheme has been rejected, and he himself diemiesed ?. 
Tonbridge simply presents the usual case of а report baving been 


obtained by the Town Couccil with a view to enabling the Oouncil 


to decide whether it will, or will not go in fora provisional order, and 
of course it is probably accurate enough to say that unless you, or 
some other consulting engineer tried to come between the Council and 


myself, it would in all probability never occur (оа single member of 


it to engege any other consulting engineer than myself for carry 
out the work when they decide to do so. i tog 

Would you mind letting me know definitely, and categorically, 
whether you intend, directly or indirectly, to spply for the appoint- 
ment of consulting engineer to the Tonbridge Urban Distric: Couneil, 
or whether, in the event of the Council offering you the appoint ment, 
under the circumstances you would accept it? 

I am, yours faithfully, 


(Signed) F. Н. Марноввт. 
[00рт.] 
64, Victoria B;reet, Westminster, 
June 1st, 1899. 


F. Hastings Medburst, Bsq., 
13, Victoria Street, B. W. 


Dear Sir, I am sorry that I have put you tothe trouble of writing 
me a second letter through the slipshod use in my last of the pronoun 
“ they” instead of the words: 

" Urban District Council of Tonbridge.” i. 

I am of the distinct opinion tbat you are wrong in your impression 
of the attitade of that Oouncil towards yourself, otherwise the invita- 
tion to move the matter а stage further would certainly have been 
“i kn ot io ht part k categorical 

ow of no right on your to atk me the uestions 
with which you close your letter. 3 
Yours faithfully, 


(Signed) 1 RoszaT HAMMOND. 


Loop r.] 


18, Victoria Street, 8. W., 
June 2nd, 1899. 
Robert Hammond, Esq. 


Dear Bir,—I am obliged to you for your yesterday's letter, the 

contents of which rather surprise me, for I was under the impression 
that since your election as a member of the Council of the I: s:itution 
of Electrical Engineers, you would have shown some little regard 
for the usual observances and amenities of professional life. 
Ol course, I knew that before your election as a member of the 
Ooancil, you were not in the babit of considering mach beyond your 
own personal advantage in seeking for professional work, At Bath 
you knew that the Oorporation had consulted me, yet you had no 
hesitation in obtaining, by the most assiduous personal cauvassing of 
the members of the Oorporation, the actual appointment for carrying 
out the work for yourself. Still, this happened years ago, and as I 
said before, I was under the impression that your election as a 
member of the Council of the Institution, to which we both belong, 
would have made some little difference in your methods. 

You say in your letter that I am wrong in my impression of the 
attitude of the Tonbridge Urban District Oouncil towards myself, 
because the Tonbridge эел Цан Association and not the Council 
invited you to give them (the Ratepayere’ Association) а leoture. 

I can scarcely imagine а non sequitur. 

My only right to ask you the categorical questions with which I 
closed my last letter is the right of & man whcse professional busi- 
пеев is being interfered with ia а muner which sppears to me, at 
all events, to be as dishonourable as it is happily unusual. 

Yours faithfally, 
(Signed) F. Н. Мвриовзт. 
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y of letter sent to the clerk rela to correspondence between 
a Medhurst and Mr. ае 
| | December 28th, 1899. 


А. Н. Neve, Eisq., jun. 
Olerk to the Urban District Council, 
Tonbridge. 


Dear Bir,—I see in the press that the Electric Lichting Com- 
mittee of your Oouncil recommend that Mr. Robert Hammond be 
approached to ascertain the terms on which he would be willing to 
act asconsulting engineer. den 

ce 


I therefore beg to forward the enclosed copy of 
which has passed between Mr. Hammond and myself, and, as the 
matter is one of considerable im to both local authorities and 
engineers, I trust that you will the correspondence before your 
I am, dear Bir, yours faithfelly, 
| . Map 


Council at its next meeting. 
(Signed) F. H. Мврновнет. 


Just аз we are going to press & letter from Bath informs us that 
in January, 1895, Mr Medhurst was invited to meet the Lighting 
Committee before the Committee came to any decision upon the 
question asto who they should appoint as electrical engineer to 
advise them, and it was expressly stipulated that the Committee 
was only pledged to the payment of a of 5 guineas for the inter- 
view. stipulation was accepted, and Mr. Medhurst met the 
Committee on January 7th, after which, his fee was paid and no 
instructions were given to him to act in any way for the Oorporation. 
Bome time Mr. Hammond was invited to meet the 
Oommittee, and received instructions to represent and advise the 
Oorporation, which be has done to the present time. 


Witney.—The Electric Lighting Committee of the 
District Council reported that they had considered the draft pro- 
visional order of Witney Electric Sapply Oompany, and had 
approved it, with slight alteration. Their report was adopted. 


Woking.—The Urban District Council has approved of 
а number of amendments to the pro provisional of the 
Woking Electric Supply Company, Limited, which have been recom- 
mended by the Electric Light Committee, and the company will be 
requested to settle the clauses accordingly. 


ELECTRIC TRACTION AND MOTIVE 
POWER NOTES. 


Aberdeen.—We are pleased to give publication to the 
following communication from Mr. J. Alex. Bell, city electrical 
engineer:—' I find in your issue of January 19th, under Electric 


notes, which sre evidently taken from the local ey ree Чо noe 
represent the true state of affairs, and I shall be glad if you can see 


Bradford.—It is stated that the 8 are negotiat- 
ing for the purchase of unexpired leases of 25 miles of tramways 
now held by two local companies. The Corporation already own six 
miles of electric tramways. Before laying down the rails the Oor- 
poration ordered 100 new trolley cars, because of the long time 
required for delivery. | | 

Two electric cars collided near the points on the Bolton Road 
section last week. Both platforms were smashed, the 40 passengers 
shaken up, and the line blocked for two hours. 


Constantinople.—A Berlin syndicate, it is stated, is 
about to send a delegate to Constantinople to petition the Ministers 
of Oommerce apd Public Works for a concession for an electric tram- 
way at Constantinople. 

Croydon.—The County Council Electricity Committee 
have considered а report prepared by tbe borough electrical engineer 
with regard to the extension cf the buildings and plant in connection 
with the supply of current to the tramways, mains extensions for 
lighting supply, &c. They recommended that the works provided 


extensions), £620 


for in the following estimates be carried out, tbat the sanction of the 
Local Government Board be sought to а loan of £50,550, and that if 
such sanction be granted it be referred to the Finance Oommittee to 
raise the necessary loan:—Direct current plant for tramways, exten- 
sion to engine room, boiler house, and pump room, £5,000; founda - 
tions, £1,595; boilers, £4,280; economieer, £640; cooling tower, 
£980; hot well, £50; feed water heater, £1,000; traveller (rails 
; extras and contingencies, £1,000; alternating 
current plant, £6,800; for house service and transformers, £10,000; 
total, £50,550. The report was adopted by the Oouncil last week. 


Dublin.—The secretary of the Tramways Company says 
that farther investigation has shown that the stoppage in the elec- 
tric tram service on 11th inst. was caused not by any intrinsic 


defect in the pumpe at the d power but was the 
result of failure of water supply to same, owing to & choked pipe 
before the alternative water supply was completed. 


Dublin United Tram- 


way 
between Hatch Street and Westland Row, and the cars run on to 
Kiogebridge. à 


Dudley.—The erection of the municipal generating 
station at Dudley for supplying the tramways and for i 
electric lighting is now proceeding rapidly. It was proposed to 
& refuse destructor in connection with the generating plant—to 
utilise the calorific power of the burning refuse for generating steam 
—bat the cost was found to be hibitive. Oar local correspondent 
says that the electric tramway Dudley to Stourbridge is working 
fairly satisfactorily, but the cars are not large and great com- 
pes of overorowding are continually made. A large 
arger cars are on order from a Ohicago firm. Dudley is spending 
e Mr. R. P. Wilson, of London, being the consulting 
е eer. 


Dumbarton.—The Town Council hes given its approval 
to the Bill of the Glasgow District Tramways Company. 


Lancaster.—The Corporation Bill which includes elec- 
tric tramway and other powers, has been approved by a town's 
meeting. 


Liverpool—The new Cabbage Hall and Castle Street 


electric tram service, vid Everton Valley, was inaugurated on and 


Manchester,—The Corporation Waterworks Committee 


has been the effect of electricity on water mains, and 
considers that the will be greatly increased by the electric 
tram As а result of a recent debate, it was resolved to request 
the Tec Instruction Committee to permit a series of - 


The Metropolitan Railway Electric Traction Experi- 
ments.—In the course of their report to the the 
directors of the Metropolitan Railway Oompany say:—" The engi- 
neer, Bir J. Wolfe Barry, K. O. B., reports that preliminary . 
ments in connection with electric traction have been carried out 
jointly by this company and the District Oompany on the section of 

e between Earl’s Court and High Street, Kensington, and that so 
far they have proved successful. Trial trips with the experimental 


train have been run, and a further exhaustive series of tests is now 


being made.” 
The Bill which has been d 


used by them. For ird igi Pom oat Sages ney a 
ing station, under the bed of Chelsea Creek, and along the West 


London Extension Railway,to the railway of the company at West 
Brompton and Karl’s Court stations. Power is also sought to 
abstract water from Ohelsea Creek for the purposes of condensiog 
steam in connection with the generating station. By Part 3 the 
company ask for permissive power to “ work by electrical power the 
traffic on their existing railways, or any of them or any part 
thereof, and on the City lines and extension railways of the 
c mpany ала the etropolitan Company, and оп any 
railways of the Metropolitan Oompany which the com- 
pany ате authorised or empowered to ran over, work, of 
use.” I¢ is, however, provided that these powers shall in no way 
pre] udice the right of the Metropolitan Company to ran over the 
nner Circle Railway, or make such running powers less easy and 
convenient,” nor shall these powers be exercised over any part of the 
railways of the Metropolitan Company without their previous con- 
sent. Provision is also made to enable the company, the Metro- 
politan Company, and the Brompton and Piccadilly Circus Railway 
Company to enter into agreements for the mutual supply of eleo- 
tricity one to the other. Under Part 4 an agreement is confirmed 
for the transfer of the undertaking of the Ealing and South Harrow 
Company to the District Company.. Part 5 empowers the company 


to apply to the purposes of this Act any moneys which they are 


already authorised to raise, but no additional capital is authorised. 
By Part 6 an extension of time is sought until August, 1902, within 
which to acquire the necessary lands required for the construction of 
the Brompton and Piccadilly Circus Railway as authorised in 1897, 
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. and until August, 1904, within which to complete this railway. By 
Fart 7 the company seek power to convey merchandise traffic” on 
the railways of the Hounslow and Metropolitan Railway Company. 


Sheffield.—The Tramways Committee intends making 
a trial of a new system of surface-contact tramway, invented by Mr. 
Wm. Aldred, of Sheffield. 


Southport.—The Bill of the Southport and Lytham 
Tramroad оправу, for constructing a tramway across the Ribble, 
which has just been deposited in Parliament, is really & reconstruction 
of the portions of the same company’s Bill which were ed by a 
Honse of Lorda’ Committee last year at the instance of the Preston 
Corporation. The preamble recites that it would be to the public 
and local advantage if the company were authorised to construct the 
tramroads, tramway, and bridge in this Act described " so as to make 
direct means of communication between Southport and Lytham across 
the e of the Ribble. This is described as consisting of five 
tramways. The first is to be over 34 miles long, and connects the 

already authorised line with & point near the sands in the township of 
. Hesketh-with-Becconssll Thence the line proceeds across the sands 
for 7 furlongs 410 chains on a pier with open ironwork supports. 
Thence а conveyer bridge would carry the tramcars across the trained 
channel of the River Ribble, suspended in a of steel 
tra on ropss of steel. The estimated cost of the works is 
um as £183,500, of which £53,154 is put down for the conveyer 


Work has been commenced upon the electric trams scheme, and 
standards to carry the overhead wires are being erected. 


Tunbridge Wells.—On Wednesday last week, the 
Electricity Committee, accompanied by the Deputy Town Olerk and 
‚ Мт. Horace Boot, the electstcal engineer; visi Dover for the pur- 
pose of inspecting the Corporation tramways. They were shown over 
the electricity works, the car sheds, and the route, by the general 

The majority of them think it essential that tramways 


concerned in them, an 
sanction of the Board of Trade. 
Council confirm the decision to fe a Corporation ВШ for the 
extension of the tramways and for other p ps in the ensuing 
Session of Parliament. In the course of a few observations, his 
Worship said he regretted that the Urban District Councils of 
Handsworth and Perry Barr had signified their intention of opposing 
the Walsall Oorporation Bill. Some of them seemed to have come to 
the conclusion that it was not desirable that tramways should pass 
through those districts. He ооша not help but think, he 
thought the whole of the Oouncil would draw the same conclusion 
also, that it was a short-sighted policy on the part of Handsworth 
. and Perry Barr, and they were not without hope that they would yet 
be able to get them to see the matter in the same light as Walsall. 
The Walsall Council. had no desire to own the tramways in the 
Handsworth and Perry Barr districts, their only object was to get 
the Ar and they were of opinion that the suggested tram ways 
would be much to the advantage of those living in the districts. They 
wanted to see a better tramway connection in the district, and they 
hoped that the sub-committee dealing with the matter woald come 
to some satisfactory arrangement with the District Councils named. 
The Bill had satisfied the Examiner on Standiog Orders, except 
with regaid to the Perry Barr and Handsworth tramways, and in 
regard to these it was adjourned for further consideration. 


tion. 

Wolverhampton.—Oar correspondent writes that, not- 
withstanding the fact that arrangements have been made by the 
Oorporation to purchase the tramways in the borough, there is at the 
t time considerable activity shown by the company owning the 

to put them in good condition. Bir Fredk. Dramwell, as has 

been stated, is to hold a court to fix the amount of compensation to 
be paid to the company by the Corporation for taking over the tram- 
ways and the plant. Meanwhile, the employós of the company are 
' busily engaged on various sections of the line throughout the borough 


putting the road ways in a thorough state of repair. 
Sr.. 


TELEGRAPH AND TELEPHONE NOTES. 


d 


The Cuba Submarine Telegraph Company's Claim. 
—A despatch from Washington says that President McKinley has 
sent to the Senate papers on the claim of the Cuba Sab- 
marine Telegraph Oompany for £8,174 damages arising out of the 
war between the United States and Spain. The President recom- 
mends the payment of this sum as an act of comity and equity. 


Huddersfield Telephones.—The area embraced by the 
suggested municipal telephone exchange is an extensive one, and 
includes the whole of the borough of Hadderisfield, and the town- 
ships of Brighouse, part of Elland, Kirkheaton, Farnley Tyas, Skel- 
 manthorpe, Honley, Holmfirth, Meltham, Milnsbridge, Golcar, 

Slaithwaite, Marsden, and parts of Mirfisid and Raventhorpe. The 
овал Association is requestiag the Oouncil to proc sed with 


the Eastern Telegraph Company or an 


Notices January 19th. 


Isle of Wight  Telephone.—The Isle of Wight 
County Council is calling a meeting of representatives of the Island 
publie authorities with a view to bringing about a reduction in the 

lephone charges. | | : 

The Pacific Scheme.—The Times Ottawa corre 
says that there is another burst of indignation in the О 


ndent 
ian prees 


over the attitude of the Imperial authorities on the Pacific cable 


question. A vigorous protest is raised against farfher concessions to 
other cause of obstruction 
and delay. Beveral power =e urge Mr. Ohamberlain to give the 
matter his personal attention and to abolish a disappointing obstrac- 
tion. The Ottawa Citizen, ina vigorous article, says that the aims of 
the Colonies must not be frustrated by &пу official in Downing Street, 


- however exalted his position. 


Proposed New Cable to Germany.—The Times Berlin 
correspondent says that complaints have been rife ковага е сачу їп 
the transmission of telegramsto England їп consequence of inade- 
quacy of the existing cables. The Imperial Telegraphs Administra- 
tion some weeks ago placed próposals before the British Post Office 
for laying a new cable between Emden and the English coast. The 
assent ud the British authorities to these proposals has not yet been 
obtaine 


Strike.—It is stated that about 100 of the men employed 
by the National Telephone Company at Liverpool struck work on 
22nd inst., because of certain alterations which have baen made inthe 
conditions of employment in wet weather. 


Telegraphic Interruptions and Repairs:— 
Down. 


OABLAM. Repaired 
Waser INDIES :— 
Jamaica-Oolon  ... Ve, June 90, 1899 ... aes 
Trinidad-Demerara (1891 dupli- | 
cate) see eee 600 “ee Oct. 23, 1899 000 ooo 
BRouTH AFRIN :— | 
МовашыЫдпе-Гоптепдо-Матцпев Dec. 17, 1899 ... о" 
Oayenne-Pinheiro ... ie . Oct. 11, 1899  ... з 
А ese eos eec June 20, 1899 000 eee 
isa v epe [IX] eee ma э eae J 19. 1900 
9 que- paraiso eee eee eot an. 9 eee АП, 9 
Borena- Valparaiso А 25 ses с ees 
LANDLINES. 
Waser IxDrIES:— 
Communication with Les Onyes 
) eee 0 00 LEO eee Nov. 21, 1899 eee eee 
ROUTH AFRICAN :— 
Oommunication with Mafeking ` 
and beyond Sus ... Оф. 18, 1899  ... - 
Oommunication with all offices 
beyond Orange River ... „ Оф. 18, 1 ку oes 
Communication with north of | 
Mooi River (Natal) eee [I1 000 | v 
Oolombian Government lines to 
Bogota rr e eee eee Oct. 21, 1899 606 е6 
Oommunication with Colombia .. Nov. 3, 1899 ... - 
Communication with 
ela) Vue. Nov. 10, 1899 sae эго 


(Venesu 006 eee 
Communication with Saigon-Bang- 

kok eee [II eee 006 eee Jan. 22, 1900 eee Jan. 23, 1900 
Oommunication with all towns of 

United States of Colombia beyond 

Baenavenfura ... ii ... Jan. 92, 1900 m 


Wireless Telegraphy.—The Morning Post Brussels 
dent telegraphs that “Signor Gaarini, an Italian living 


‚ correspon 
in the Belgian capital, has, improving on Marconi’s method, ооп- 


stracted an apparatus for wireless tslegraphy over long distances. 
B.gnor Guarini, it is stated, intends to test his system between 


. Brussels and London,‘ and wireless telegraphic communication 


between London and New York is talked of as well within the range 
of probability as the result of this new invention. The inventor has 
taken out patents for wireless telephonic communication.” 


CONTRACTS OPEN AND CLOSED. 


Bath.—February 12th. The Corporation invites tenders 
for high and low tension cables, arc lamps and poste, transformers, 
and sub-station and main works’ switchboards. Bee Official 


Bedford.—February 6th. The Corporation wante tenders 
for а surface condenser with air and circulating pumpe, and engine 


. for driving same, See our Official Notices " to-day. 


Belfast.—February 8th. The Electric Committee wants 
tenders for 400-Kw. steam dynamos. See our Official Notices” 
January 5th. 

Bootle.—February 17th. The Corporation wants tenders 
for underground electric cables. See Official Notices " to-day. 


. Bradford.— February 8rd. The Tramways Committee 
is inviting tenders for the complete electrical overhead equipment 
of about eight miles of tramway. Specifications, &c., at the City 
Burveyor’s office, Town Hall, on payment of £3. 
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Ceatbridge.—The Town Council is anxious to receive 
propos*l« from compsnies willing to lay down electric tramways. 
Bee “ Official Notices " this week. 


Dudley.—February 8th. The Corporation wants tenders 
lor pumps, feed water heaters, and pipe work for the electricity 
works, Взе“ ОВ sial Noticas” to-day. 


„ 80th. Tenders are being invited until 
the 30th iost. by the French Minister of Poste and Telegraphs for 
the supply of 10,000 metres of iron pipes, 80 mm. diameter, for 
pneumatic pipe lines.  T-ndereto be sent to Le Fons-Becretariat 
d'Etat des Postes et des Telographes, 103, Rae de Grenelle, Paris, 
whence particulars may be obtained. 


Glasgow.— January 29th. The Corporation invites ten- 
ders for tbe supply and fitting ар of & hydraulic or electric lift. 
Plans and specifications on application to Mr. Thomas Young, 
pen engineer, 4, West Regent Street, on payment of a fee 

8. 


Glasgow. — February 5th. The Oorporation wants 
tenders for two overhead electric travelling cranes for the tramway 
station. Bee "Official Notices” to-day. 

Great Larmouth.— February 15th. The Corporation 
wants tend.rs for two water-tube boilers and three 200-xw. ocon- 
tinuous current steam dypamos. See Official Notices” Jan. 19th. 


Hastings —F-brusry 12th. The „Corporation wants 
tenders for 12 20-xw. alternating carrent ormers and sub- 
station switch gear. See Official Notices” to-day. 


Horsham.—March let. Tne Urban District Counoil 
is wanting tenders for water-tube boilers, pipework, two steam 
dynamos, batteries, switchboard, 6-ton over traveller, mains, road 


work, enclosed arcs, and station lighting. See “ Official Notioss 


to-day. i 


Hull.— February 19th. The Corporation wants tenders 
for 35 double motor equipments and 10 car bodies. See “Official 
Notioes” to-day. | 


Is verness.— February 8th. The Town Council wants 
tenders for two 200-kw. steam dynamos, fuel economiser, motor 
balano r and booster, battery, three water-tube boilers, overhead 
traveller, switchboards, station lighting, arc lampe, feedere and dis- 
tributors, j int and service boxes and service cables, meters, tools, &. 
Bee Official Notices to-day. | 


Keighley.— February 8rd. The Corporation wants 
tenders for two Lancasbire boilers, mechanical stokers, economisers, 
feed pump:, one 120 and one 200. Kw. high speed continuous current 
steam dynamos, Bee “ Official Notices” January 19:h. . 

Leyton.— February 14th. The Electric Lighting Com- 
mittee wants tenders for а switchboard for the new electric light 
works. Bee Official Notices January 19th. 


London.—February 5th. The Postmaster-General is 
inviting tenders for underground work, inolading laying conduits and 
pioes for telephone purposes in several parts of the metropolis. See 
“ Official Notices January 19th. 


Melbourne.—March lst. The Corporation is wanting 
tendens for boilers, engines, dynamos, switchboard, feeders, mains, arc 
light leads, accumulators, &c., for electfic lighting. See “Ofcial 

обоев” December 22nd, 


Plymonth. — January 81st. The Corporation wants 


tenders for a 500-xw. steam dynamo (motor &.); а 600- 
w. steam alternator, &c.; accumulators 1 Коз эм and 
equipment; mains. Sze Official Notices” January Sth. 


асс 20 years. 
1 Ayuntamiento de Porcuna (Jaen) to whom tenders are to be sent, 


Stoke-npon-Trent. — February 18th. The Guardians 
want tenders for the electric lighting of a portion of the workhouse 
premises. See Official Notices January 19th. 


Sunderland.—The Corporation wants tenders for a tram. 
ways switchboard. See Notices” January 13th. 


Tunbridge Wells.—February 5th. The Oorporation 
wants tenders for the supply of two Lancashire boilers for the 
electricity worke. See Official Notices” January 19th. 


Tynemouth. — Jannary 31st. The Corporation wants 
tenders for 12 electricity meters, See Official N " Jan. 19th. 


York.—The Corporation invites tenders for the con- 
version of the wiring of the Courts of Justice to suit higher voltage. 
Bee *' Official Notices this week. 


CLOSED. 


Hammersmith.—The Vestry received tenders ranging 
from £125 to £199 18s., for installing electric light at Ravenscourt 
Park заци Library. The tender of Mr. Hellyar (the lowest) was 
acoep 


Harrow.—The Hanow Electric Light and Power Com- 

pany, Limited, have accepted the tenders of Mossrs. Mather & Platt, 

ted, for 150-xw multipolar dynamo and Willians engine, and for 
extension to switchboard. 


Hull.—The following is a list of the tenders received for 


engines and dynamos : 
ENGINES— 
Chester & Co., Renfrew .. às Я £4,625 
W. H. Allen, Son & Co., Bedford А jx $e čs és 4 
Willans & Robinson, Limited. Кр. » is 5% aie Ex 4,813 
Belliss & Morcom, Limited, Birmingham .. e e . . 440 
» » se 99 ee ee oe eo 5,611 
DyxAMOS— : 
Earles’ Shipbuilding Company, Limited, Hull КА T 8,725 
Thomas Parker, Limited, Wolverhampton .. e" s» ia 5,035* 
Electric Construction Company, Limited Wolverhampton 5,875 
Crompton & Co., Limited, Chelmsford 5 S ES a 6,818 
CoxBiNED Ехетмен AND DyNAMoOS8 (not to specification)— 
C. A. Parsons & Co., Newcastle.. dis és és $ 8,798 


Pe каса * are recommended by the committee for scoaptanos 
ci os fargo з reported upon ia detail Barnard, 

Leeds.—The Baths Committee has accepted the tender of 
Mr. E. Wallis for an installation of electric light in the Union Street 
baths. 


West Bromwich.—On Monday the Electric Lighting 
Committee reported that they had been considering teoders for the 
supply of bilers, steam: dynamos, condenser, feed-water heater, 
travelling crane, switchboard, eables, and storage battery, in connec- 
tion with the electric lighting, and they recommended that the 
fender of Messen. E. Danks & Oo, Limited, for boilers; 
of Messrs. О. A. Parsons & Oo. for steam dynamos, condenser, feed- 
water heater, and travelling crane; of Messrs. Oowane, Limited, for 
cables; of the Tudor Accumulator Oompany, Limited, for storage 
85 eer connections be acoepted. The report was adopted by 

anc 


West Ham.—The Town Council has accepted the fol- 


- lowing tenders for plant required in connection with the electricity 


undertaking :—Thames Ironworks and Sbipbuilding Company 
steam dynamos, switchboard, piping, &o.) £4 627; Hart Secondary 
| Company (accumulators) £681; Whe-ler Oordenser Oom- 
pany (cooling tower and condensing plan) £845; D. Bruce Peebles 
and Oo. (electric motors) £547 ; Veritys (telephones) £135. 


FORTHOOMING EVENTS. 


Friday, January 26th.—At 5 p.m. Physical Society. 1. “Some 
Developments in tbe use of Price's Gaard Wire in 
Insulation Tests.” By Prof. Ayrton and Mr. Ma- ber. 
8. “Refisction and Transmission of Electric Waves 
along Wires.” By Dr. B. Barton and Mr L. Lownds. 
9. "The Frequency of the Transverse Vibr:tions of a 
Stretehed India-rubber Oord.” By Mr. T. J. Barker. 


At 8 p.m.— Electro-Harmonic Society’s smoking concert 
(patriotic night), Café Monico, Regent Street, W. See 
" Notes” this week. | 

At 9 p.m.—Royal Institution. The Hon. О. A. Parsons on 
н Motive Power, High-Speed Navigation, Steam Tur- 


Baturday, January 27th.—Institation of Junior Engineers’ Anni- 
i od AE Dinner at Westminster Palace Hotel. 


Wednesday, January 3lst.—At 7 p.m. Institute of Marine Engineers. 
Eleventh annual conversazione and ball at Stratford 
Town Hall. At7.15 а miscellaneous entertainment will 
be given in the Grand H- Il, and will include organ solos 
by celebrated artista. An exhibition of lantern slides 
will be given by Е. B. Oaird, Esq. The ball is to com- 
mence 8.80 prompt. Messrs. William I. Taylor and 
W. O. Roberts are the joint conveners. 


At 7.30 p.m. Institution of Electrical Eogineers. S:udents 
meeting. There will be a discussion on a “ Compati- 
son between Continuous Current and Alternate Ourrent 
Motors." 


Thursday, February 15£.—At 8 p.m. Röntgen , 86 20, Han- 
over Square. Paper by Dr. Hugh Walsham, on 
Röntgen Rays in Diseases of the Ohest.” Mr. A. 
Hastings Stewart, M R C. S. E., will show a mall 
Egyptian Mummy and 8 of the same. Oa 
March 1st there will be a paper by Mr. J. Н. Gardner, 
and on April 5th Dr. Norris Wolfenden and Dr. Forbes 
Ross will contribute one on “The Influence of the 
X Bays upon the Growth and Development of Micro- 
Organisms.” ( 
Friday, February 2nd.—Royal Institution. Mr. d. Marconi lectures 
on “ Wireless Telegraphy." 
Institution of Junior Engineers. Paper on “Arc Lamps 
and Arc Lighting," by H. G. Ootaworth. 
At 2.30 p.m.  Institation of Civil Eagineers Students 
visit to the electrical works of the London United 
Tramways, Limited, Ohiswick. 
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NOTES. 


The Electro-Harmonic Society.—The smoking concert 
of this Society, to be held to-night at the Cafe Monioo, will 
partake somewhat of a patriotic nature. “The Absent- 
Minded Beggar,” and a new nautical song, “The Gallant 
Eaglish Tar,” by one of the musical directors, will be sung 
by Mr. Ivor Foster, and a string and wind orchestra will 

rform a nautical selection, * A Life on the Ocean,” a 

escriptive piece illustrating by means of old sea songa, &o., 
the commission of a man-of-war. No less than 18 songs are 
“oommandeered” in the incidents of commissioning, pre- 
paring for sea, leaving Eogland, outward bound, gale, action, 
victory, rejoicing, homeward bound, and arrival in England, 
&o , which are cleverly orchestrated in this fantasia, and the 
names of Dibdin, Braham, Shield, Davy, Arne, Russell, Boyce 
and others prove convincingly that the best of our sea songs 
have been bronght to the front. Other instrumental items 
for violin and piano, songs, duets, humorous sketches and 
orchestral selections will make up a programme of more than 
ordinary interest. 


The Death of Prof. Hughes.— Oar readers will join with 
us in feelings of deepest regret at the death of Prof. D. E. 
Hughes, F. R. S., which occurred on Monday last, at the age 
of 69 years. We shall refer at greater length to his life and 
work next week, but in the meantime we may remind our 
readers that in our Journal for November 15th, 1878, they 
will find a photograph of the late professor, and an account 
of bis career up to that time. We understand that a 
memorial service will be held at All Saints, Langham Place, 
at 10.80 on Saturday- morning, the funeral taking place at 
Highgate Cemetery at 12 o’clock the same day. 


The Chinese Minister at Bristol.—The Obincse 
Minister, Sir Chih Oben Lofengluh, spent three days in 
Bristol this week, and during his visit had many oppor- 
tunities of judging the important part which electricity is 
laying in our social and industrial life. He was accompanied 
y bis two sons and three attaché: and on Monday visited 
the Civic Electrical Station, where he was received and 
shown round by the engineer, Mr. Faraday Prootor. The 
station is now packed with machinery, the limits of the 
capacity of the site having been reached. Two alter- 
nators of 150 ff. p., four of 350 H.P, and four 
of 700 H.P. were in use and the additional station, prepara- 
tions for building which are now being made on another 
site, will start with two alternators of 1,200 HP. each. 
There are also numerous dynamos producing continuous 
current for the street aro lighting апа for motor purposes, in 
the existing station. The attention of his Exoellency appeared 


particularly drawn to the automatic stoking, and he ' 


m was not in use at 
some other big works he had been to. Among other visits 
was one to the Avonmouth dock, where the Chinese visitors 
wereshown the electrical generating station now being equipped 
to light the dock and its buildings by electricity, and to 
operate all the mechanical appliances in the huge granary 
now on the verge of completion. This monster building 
will hold 70,000 quarters of grain, and has in all eight 
floors. The grain will be distributed to and over this vast 
floor space by а system of travelling belts, all being о | 
by electric motors of the Lundell type. To drive the 
dynamos there have been erected four gas engines, three of 
70 H. P. each and one of 30 H. P., all being worked by pro- 
ducer gas manufactured very cheaply at the docks, 


expressed surprise that so good a syste 


Persomal.—Sir William H. Preece, F. R. S., has been 
elected a director of the London Electric Supply Oorpora- 
tion, Limited. ' 

The Edinburgh Electric Light Committee has recom- 
mended, апа the Town Council approved, that the present 
salarv of £600 of the resident electrical engineer be increased 
to £750 per annum. | 

Tne Plum:tead Vestry has appointed Mr. J. B. Mitchell, 
chief electrical engineer, Southend-on-Sea 1 to 
the post of electrical engineer, at а salary of £400 per 
annum. | 


Niagara Turbines.—On Tuesday, January 9tb, writes 
our Niagara Falls correspondent, Dr. Coleman Sellers, chief 
engineer of the Niagara Falls Power Company, and William 
A. Brackenridge, resident engineer of the same company, 
sailed from New York city on the North German Lloyd 
steamer Columbia, for Genoa. From Genoa they will go 
to Geneva, Switzerland, where they will meet the famous 
Swiss engineers Piccard and Pictet. The mission of 
Messrs. Sellers and Brackenridge is of the utmost importance 
to the future power development of Niagara Fulls, for they 
will consult with these eminent Swiss engineers on tbe 
advisability of making changes in the turbines to be installed 
in the new wheel-pit now bailding for the Niagara Falls 
Power Company. It will be recalled that MM. Piccard and 
Pictet designed the turbines in the present wheel-pit, and 
they will be asked to consider certain changes and improve- 
ments which the experience of tbe Niagara Falls Power 
Company has suggested. It is known the world over that 
the Niagara Falls Power Company is the most progressive 
company of its kind in the world, апа that it stands ever 
ready to adopt every improvement advocated and suggested 
by its engineers, The Swiss engineers mentioned are the. 


most famous hydraulic engineers iu the world. From this 


consultation, no doubt Niagara and ita power interests will 
largely benefit, and notable results may be expected from 
the decision of the engineers. Messrs. Sellers and Bracken- 
ridge will be absent about six weeks, when it is expected 
they will return with new designs. While the turbines 
were designed in Switzerland, they were made by the I. P. 
Morris Company of deri es , Where no doubt the 
turbines for the new pit will made on the improved 
pattern, if it is adopted. 


The Royal Society.— Yesterday afternoon the following: 
were amongst the papers read :— Dr. M. Maclean, “Oa the 
Effects of Strain on the Thermo E ectric Qualities of Metals.“ 
Part II. Prof. J. C. Bose, “Oa the Periodicity in the 
Eleotrio Touch of Ohemical Elements.” Preliminary 
Notice. | 


The Electrical Engineers Volunteers.— The Times 
states that the Secretary of State for War has accepted the 
offer recently made of a detachment of the Electrical . 
Engineers (Volunteers) for service in South Africa, and 
£8,000 has been set apart for their equipment. 


Society of Architects.—Before this Society yesterday 
evening эп interesting paper on * The Designing of Electric 
Lighting Generating Stations,” (with limelight illustrations 
was read at St. James’s Hall, Piocadilly, by Mr. Alfre 
Roberts, M. S.A. , 


7 


An Electrically- Worked Aerial Bridge. —In the New- 
port (Mon.) Corporation Bill is a proposal to construct an 
serial bridge over the Usk. The width of the river at the 
point selected is 240 yards, and the time oocupied by the 
carrier going from one bank to the other is estimated: at 
about a minute. The motive power will be electricity 
obtained from the municipal supply station. The aerial 
bridge will coat £65,000, as against £770,000 if a vehicular 
subway had been decided upon. 


American Municipal Electricians—It has been 
arran that the next oonvention of the International 
Association of Municipal Electricians shall be held at 
Pittsburg on September 25th, 26th and 27th. This association, 
which has been in existence for four years, includes among 
ita members representatives of over 400 U.S. munioipalties. 
It is stated that some prominent European electrical engineers 
have been invited to attend. 


. Appeintment Vaeant.— The Southport Corporation 
wants an electrician-in-charge for the electricity works. See 
* Official Notices " to-day. SEE AE 


152 


THE ELEOTRI 


— e 


The Glasgow Branch of the Institution.— On 18th 
inst., Prof. Perry, F. R. S., as senior vice-president of the 
Institution of Electrical Engineers, delivered af intro- 
ductory speech to the first meeting of the Glasgow branch of 
the Institution. | 


Proposed “Send-Off” for the Electrical Volunteers. 
—The following is а copy of a letter which has been written 
by Mr. H. Edmunds, as treasurer of the Electrical Engineers 
Dinner Fand, to the secretary of the Institution :— 


[ООРҮ.] 
Westminster, January 24th, 1900. 
W. G. McMillan, Esq., 


Secretary of the Institution of Electrical Engineers, 
28, Viotoria Btreet, B. W. 


Dear Mr. MoMillan:—Electrical Engineers (R.E.) Volunteer 


notice should be to the m 
associates in re to the proposal, which is this, that a dinner 
should be given, and tickets charged at £2 each, part being for pay- 
ment ofthe dinner as for the members and guests, and the balance 
to be applied to a fund for the corps. 
If you will kindly bring this forward, you will greatly oblige, 
Yours faithfully, 
(Signed) Henny Epuuxps. 


- Mr. Edmunds, as treasurer, will be pleased to receive sub- 
scriptions at 2, Queen Anne’s Gate. | 


. NEW ‘COMPANIES REGISTERED. 


Taipo Accumulater Company, Limited (64,832).— 
This company was registered on January 20th, with a capital of 
£25,000 in £1 shares, to acquire British Patent No. 2,299, 1899, 
granted to J. d. Hathaway for improvements in the manufacture of 
elc ctrio accamulators and secondary batteries, together with the 
option of purchasing the German, French, and Belgian patents for the 
same, and to take over and carry on the business of an accumulator, 
battery, motor, electric vehicle, rubber and gutta-percha manufacturer 
and merchant now carried on by J. d. Hathaway at 101, Olifton 
Street, Finsbury, Ж.О. The first subscribers (each with one share) 
are:—G. D. Freeman, 16, Paul Street, Finsbury, solicitcr; J. d. 
Hathaway, Hampton Lodge, Bodfont, Middlesex, engineer; A. 
Mackmurdo, Jewry House, Old Jewry, EO, architect; G. E. 
Winthrop, 4, Playfair Mansions, Qaeen's Olub Gardens, W., gentle- 
man; A, Р. Freeman, 60, Madeley Road, Ealing, W., secretary; A. J. 
Howell, 9, Warwick Road, Upper Olapton, accountant; and В. 
Lance, 7, Huntingdon Street, Barnsbury, N., clerk. The first 
directors, to number not less than three nor more than six, are 
G. D. Freeman, E. Mann, A. Н. Mackmurdo, L. Major, and 
J. G. Hathaway; qualification, £250; remuneration as fixed by 
the company. 


Fireproof Electric Switchboard Company, Limited 
(64,799).—This company was on January 17th, with a 
capital of £1,000 in £1 shares (500 preference shares), to carry on the 
business of manufacturing electricians and manu rers of fire- 
proof switches and switchboards, and to acquire and turn to account 
any patents, rights, brevets d' invention, 
cessions, or pri 


Grove, Liscard, 
Oheshire, chemist; Joseph E. Oarr, The Limes, Seabank Road, New 
clerk ; Thomas M. Hamson, 3, Birch Grove, 

‚ gentleman ; James W. Bennett, Tower Cliff, New Brighton, 
manager; and John E. Robinson, 62, Queensland Street, Edge Hill, 
Liverpool. The namber of directors is not to be less than two nor 
more than five. The first are James О. Dale (chairman) and Percy 


and power, and electricity of all 


hting, traction power, heating or 
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кою on the business of electricians and 
in 


land agent (with 50 shares); E. Rüffert, 39, Lombard Street, E O, 
merchant banker (with 50 shares); A. T. Walker, La civil engineer 
(with 100 shares); and A. Kelly, Birmingham, manufacturer (with 
100 shares) The management is vested in a committee of not less 
than four nor more than seven members; the first are to ba appointed 
by the subscribers; remuneration as fixed by the company. Regis- 
tered office, 1, Frederich's Place, E. O. 


General Tramways Construetion Syndicate, Limited 
(64,786).—Thia company was on January 16th, with a 
capital of £200,000 bà shares, to enter into any contracts for the 
construction of the tramways, the subject of the concessions dated 
December 22nd, 1898, and dx чч, 1899, granted by the Federal 


man and £100 each for the others. 


Longstreth's, Limited (64,823).—This oompany was 
registered on January 19th, with a capital of £3,000 in £1 shares, to 
carry on the business of electrical, gas, and mechanical engineers, 
lamp and electrical instrument makers, manufacturing chemists, &c. 
The firet subscribers iare with one share) are:—G. О. В. Ma ; 
188, Fleet Street, E. O., solicitor; A. W. Bainton, 7, King's Bench 
Walk, Temple, barrister ; G. P. Nese, 19, Porchester Terrace, barrister ; 
Е. Smale, 188, Fleet Street, E C., clerk; W. H. Randall, 4, Treherne 

„ North Brixton, clerk; Н. P. Etheridge, 13. Wynne Road, 
Brixton, B.W., shorthand writer; and H. H. Huesey, 188, Fleet Street, 
E.O., shorthand writer. Registered without articles of association. 


E 


OFFICIAL RETURNS OF ELECTRICAL 


COMPANIES. s 


African Trans-Centinental Telegraph Company, 
Limited (37,855).—This ‘company’s annual return was filed. on 
January 3rd, when 170,300 shares were taken up out of a nominal 
capital of £300,000 in £1 shares; £169,315 has been paid (including 
£10 on 20 forfeited shares), leaving £995 due. 


Electric Lighting and Traction Company of 
Australia, Limited (63,334).— Thls company’s annual return was 
filed on January 4th, when 3,403 ordinary and 20,000 preference 
shares were taken up out of a nominal capital of £300,000 in £5 
shares (30,000 ordinary and 30,000 preference). £3 per share has 
been called on 2,003 ordinary and 20,000 preference, resulting. in the 
н 2950081 £7,000 is considered as paid on the remaining 

400 в 


Volenite, Limited (57,337).—This company's annual 
return was filed on January 5tb, when 79,934 were up 
out of a nominal capital of £80,000 in £1 shares; £34 934 has been 
received, and £45,000 is considered as paid. 


Automatic Electric Railway Signal Company, 
Limited (37,636).—This company's annual return was filed on 


| December 7 ch, 1899, when 5,940 shares were taken up out of a nominal 


capital of £10,000 in £1 shares. £1 per share bas been called up on 
1,640, and £1,647 10s. has been paid, including £7 10s. on 15 forfeited 
shares. £4,300 is considered as paid. 


Bright’s Light and Power, Limited (58,290).— 
This company’s annual return was filed on January 5th, when 
100,000 ordinary shares were taken up out of a nominal capital of 
£200,000 in 100,000 ordinary and 100,000 preferenca shares of £1 each. 
£1 per share has been c up on 7, and 10s. per share on 66.660. 
£29,683 10s. has been received, leaving £12,653 10s. in arrears. 
33,333 shares are considered as fally paid. 


Electric Fur Machinery Company, Limited (53,742). 
—This company's annual return was filed on January 12th, when 
586 shares were taken up out of a nomiasl capital of £3,600 in £1 
пае. £550 is considered as paid, and 16 shares have been paid fot 


Central Electric Supply Company, Limited (58,080). 
—This company's annual return was filed on January 12th, when 307 
shares had been taken up out of a nominal capital of £100,000 in 
20,000 £5 cem £l has been called and paid on each of 300; 

on 7. 


ы 
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SUPPLY STATION ACCOUNTS. 


Tun accounts of the Bath electric lighting 


Bath undertaking, now in the hands of the Oorpora- 
Corporation tion, show that comparatively slow progress is 
Electricity ^ being made. No doubt the business labours under 
Accounts. some disadvantages, and has inherited some of 


А these from the time the lecal company handed 
the business over to the Corporation. We expect to see more rapid 
growth when the engineer, Mr. Metsger, bas got rid of some of the 
old-standing troubles, and is able to proceed on his own lines. The 
station is still comparatively a small one, and there should be ample 
scope for increasing the demand, which, at the end of 1898, stood at 


530 xw. The general position of the undertaking is shown as 
follows :— 
GENERAL STATEMENT. | 
1897. 1808. ` Increase. 
Total capital expenditure £32,938 251,561 218623 - 
Number of units sold ... ... 314,720 856,700 41,980 
Total maximum supplydemandcd 315 xw. 380 kw. 15 xw. 
Gross revenue. 7,009 £7,118 £104 
Gross profié .. а. .. £1,688 £1,478 . — 4210 
Average price per unit sold ... 4804. 4*48d. — 82d. 


' The output was taken in large part by the public lamps, being dis- 
tributed as follows :— | 


Quantity Sold public Sold private 
generated. lamps. copsumers. . Number of public lamps. 


1897 ... 514,924 138,200 176,520 88 aros. . 
1898 ... 697,053 169,385 187,315 87 aros and 21 incan- 
: descents of 16 СР. 
Each item in the revenue account shows а fall per unit—current 
by nearly the third of a penny, and the supply of lamps, &., by over 


the fifth of a penny. - 
HavssUR STATEMENT 
: 1897. 1896. 
Gross. Per unit. Gross. Per unit, Increase. 
Bale of current .. .. £6,300 480d. 26,665 4484. — 32d. 
Meter rens 219 17d. 287 16d. — Did. 
Supply = repairs of | : 
ampe, &c, 5 ^ 895 Jod. 123 00d. — 214. 
Sandry fees, ёс, .. .. 95 074. 88 064. —014. 
Gross revenue  .. £7,009. 534d. £7,118 479d. — 55d. 


In the costs, the works: items have all fallen, and especially is this 
notable in “ repairs,” while coal has been reduced, and in view of the 
high prices current in 1898, compared with the previous year, this is 
decidedly satisfactory. We do not know how Mr. Metzger managed 
to obtain a reduction in rates from £127 in 1697 to £84 in 1898, but 
it is, although unusual, a fect on which he is to be congratulated. 
Management and establishment charges show an upward tendency, 
but even at the present figures these items are quite reasonable. 


Совт or PRODUCTION. 


1897. 1808. 
Gross. Per unit. Gross. Per unit. 


Increase 

Coal to we ls - £1,871 1424. £2,107 1°414. —°014. 
Ой, waste, water, and engine } 986 80d. 432 29d. — Old. 
Salaries and wages incurred 

in en tion and distri | 811 ‘62d. 892 60d. —024. 
Repairs and maintenance of 

айоо, engines, bollers | 985 751. 614 42d. 83d. 

ynamos, &0. — 

Worke’ costs oo £4,053 309d. £4,045 9:794. — 87d. 
Rent; rates, а taxes 181 ‘14d. 197 *09d. — 054. 
Management expenses, | 

salaries 946 72d. 1,217 *82d. +104. 
— eng) E 
General establi t ` ` | 
pein 1 рун nery 81 128 10d. 173 *19d. +024. 
ое, 
Other expenses oo өө 13 014. 63 044. + 034. 
Total costa ... £5,321 406d. £5,635 8:794. —'27d. 


The Profit Statement is complicated by the way the surplus for 
1897 was dealt with. This was shown at £645, and “ carried 
forward.” To this the gross profit of 1898, amounting to £1,477, was 
added, and the allowed £1,501 to be paid toward interest 
charges, £747 to be transferred to sinking fund, and a balance, shown 
at £125, is carried forward. The figures for 1898 within parentheses 
indicate this allocation of the monies mentioned. On the other 
hand, the revenue in 1897 was credited with "stores on hand,” 
Which we have treated as an asset and eliminated from the revenue 


Pnorrr ӨТАТЕМЕНТ. 


1897. 1898. 
Interest on lons .. o £707 £1,478 
Sinking fand for repayments .. e  .. 600 (747) 
Net profit, carried forward. ..  .. 381 (125) 
Grom profi .. — ... £1,688 ` £1,478 


- country and South Africa. 


CITY NOTES. 


Direct United States Cable Company, Limited. 


Tun directors кро for the six months ended December 31st, 1899, 
to be presented at the meeting to be held at Winchester House on 
Tuesday, Janus: y 30th, 1900, &* 2 o'clock, p.m., resds:— 


The usual statements of account for the half-year ended December 81st, 1899, 
are submitted herewith. The half-year's revenue, after deducting out-paymente, 
amounted to £56,800 2s. ба., as compared with £64,866 4g. 10d. for the corre- 
sponding period of 1898, showing a difference of £2,483 17s. 7d. in favour of the 
half-year under review. The working and other expenses for the same period, 
including income-tax, but exclusive of cost of cable repairs, amounted to 
£90 416 108. 5d., leaving a balance of £906,883 198. as the net profit, making, with 
23, 176 16s. 9d. brought forward from the previous half-year, a total of 299,560 
8e. 9d. For the corresponding period of 1898 the working expenses and other 
payments amounted to £21,690 19s. IId. Interim dividends of 8s. per share for 
the quarter ended September 80th, 1899 (pad October 24th, 1899), and of 8s. рет 
share for the quarter ended December 81st, 1809 (payable January 81st, 1900), 
together amounting to £18,218, have been declared, and After setting aside 
£15,000 to the reserve fund account, the balance of £6,847 88. 94. on the revenue 
account has been carried forward. The reserve fund account has been debited with 
£1,989 168. for cost of cable repairs, and after being credited with interest on the 
investments and amount set aside from revenue, the balance of the reserve fund 
account, taking the investments at cost price, now amounts to £401,698 16s. 9d. 
The late traffic manager having resi , the directors have App Mr. 
Tavenor Finnis general manager, and Messrs. Clark, Forde & Taylor consulting 
electricians of the company. 


- Eastern Telegraph Company, Limited. 


Tum report for the half-year ended September 30tb, states that the - 
revenue amounted to £474,950, from which are deducted £121,630 for 
the ordinary ie genes and £33,096 for expenditure relating to repairs 
and renewals of cables, &c., during the half-year. After providing 
£6,117 for depreciation of spare cable and £7,215 for income-tex, 
there remains a balance of £306,890, to which is added £3,536 
brought from the precedicg half-year, making a total available balance 
of £310,426. From this balance there has been paid interest. on 
debentures and debenture stock and the dividend on the preference 
stock and two interim dividends of 13d. per cent. each on the 
ordinary stock. After carrying £10,000 to reserve for maintenance 
ships, £5,000 to the reserve fund in connection with the removal of 
head offices. £2,000 to insurance of goods in transit fund, and 
£100,000 to the general reserve fund, there remains a balance of 
£33,660 which is carried forward. The revenue includes £24,054 
dividends for the half-year upon the company’s shares in other tele- 
graph companies. With a view of providing additional security to 
submarine telegraph communication between this country and South 
Africa, landing rights at Cape Town have been obtained. from the 
Government of the Cape of Good Hope for a third cable between this 
The first section, from Cape Town to Bt. 
Helena, was completed on November 26th last, a farther section being 
laid from that island to the island of Ascension on December 16th. The 
continuing cable to be laid thence to Bt. Vincent is now being manu- 
factured, and it is e the expedition will lea ve the Thames the 
end of this month. Reference was made at the last general meeting 
to proposed new cables between South Africa and Australia, and a 
proposal has been submitted by the Eastern Extension, Australasis, 
and Ohina Telegraph Company, in conjunction with this company, 
for carrying out this important extension. By the terms of the pro-. 
3 is to be reduced at onoe between Great 

tain and Australia to 4s. per word, to be followed by further re- 
ductions on a sliding scale to 2s. 6d. per word, according to the growth 
of revenue from this traffic. The companies have mads this offer 
conditional on the Hastern Extension Oompany being granted the 
same rights in dealing direct with the public in Australia as it 
enjoyed in this and other countries. 


Edmundson's Electricity Corporation, Limited. 


Ax extraordinary general meeting of this on was held at the 

Broad Sanctuary Ohambers, W ; on Friday, 19th 
inst., when a resolution was carried increasing the borrowing powers 
of the company. At tbe present time the borrowing powers are 
limited to an amount equal to one-half the subscribed capital. The : 
alteration to the articles will increase the borrowing powers to an 
amount equal to the subscribed capital. 


Prospectuses. 


TEE prospectus has been issued of the Taipo Accumulator Company, 
which is being promoted with a capital of £25,000, divi into 
20,000 ordinary and 500 preference shares of 
vendor, a Mr. J. d. Hathaway, who is also the inventor of the accu- 
malator, receives £20,000, payable as to £2,000 in cash, or cash and 
shares, and the balance in ordinary shares, leaving £5,000 for work- 
ing capital. It is claimed that the accumulator is light, 
ind structible, and cheap to make and maintain, all of which we have 
heard before, of other cells. A small sample, of 40 smpere-hours 
capacity only, has been tested for eight months by the company’s 
consulting engineers, and favourably reported upon,” but the report 
is not printed; counsel’s opinion has been taken on the validity of 
the patent, and, like the report, may be seen at the company's office, 
роз not опе in 50 of the prospective investors will ever go to see 

em. Ab 

As an illustration of the qualities of the Taipo cell, particulars are 
given of what the com “ will be able to supply” in the form of 
a battery for lighting | 


El each. Of this the 
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In order to pay 6 per cent. on the preference, and, say, 6 per cent. 
on the ordinary shares, a net profit of £1,800 must be earned, with a 
71 capital of £5,000; this implies a tarnover of £6,000 or 

а year 

In the 9 cf particulars of the construction of the 
accumulator, we cannot, of course, express an opinion on its merits; 
ae regards the construction of the concern, however, we have very 
wp views. Ia the absence of details, we advise our readers to 

t alone. 


s has been advertised locally by a company formed by 
Mesos. Eidmondeon's Electricity Corporation f TP the 
Montrose and Brechin provisional orders. The name > of t ges pd 
is the Angus Electric Light and Power Company, Limited, 
capital £25,C00. The lust is open until February Lad. 


Anglo-American Telegraph Company, Limited.— 
The board has resolved, after placing the sum of 218,000 to the 
eredit of the renewal fond for the half-year, to recommend the 
meeting to be held on February Зад, the declaration of the folowing 
dividends :— 

1. A balance dividend of £1 8s. 6d. ar cent. upon the ordinary conrolidated 
stock for the year ending December 

2. A balance dividend of £1 10s. per on upon the preferred stock for the 
year ending "December 81st, 1899. 

8. A first and final dividend of £1 7s. per cent. upon the deferred stock for the 
year ending December een 1899, all p le on February ard next, Jess income 
fax to the stockholders stered on p books of the company on January 


After paying the foregoing dividends there will be а balanoe of 
about £1 S65. to be carried forward to tbe next account. Tbe 1 


J . | 
January 19: to February Lad, both days inclusive. 


‘The St. James's and Pall Mall Electric Light Com- 
pa ny, Limited —The directors of St. James's and Pall Mall Electric 

git Company, Limited, recommend a dividend for balf-year «nd- 
ing December 31st of 76. 6d., together with a bonus of 2s. per sbare 
on the ordinary shares, waking with the interim a dividend of 124 
per cent., and a bonus of 2 per cent. for the year 1899. 


City and South London Railway Company.—The 
The accounts for balf-year, 1899 show a balance, after providing for 
the deberture interest and the dividend on the noe stock 
(1891), sufficient to allow tbe payment of a dividend on the consoli- 
dated ordinary steck (increased to £855,000) at the rate of 14 per 
cent. per annum, ing forward a balance cf £1,267. The 
dividend for corresponding period last year was at the rate of 2 per 
cent. per annum, the balance carried forward being £1,419. 


W. T. Henley’s Telegraph Works Company. RE 
Henry M. Stanley, G. O. B., M. P., has accepted а seat on the 
‘this company. 

Waterloo and City Railway Company.—The directors 
recommend a dividend on the ordinary stock at tbe rate of 3 per 
cent. per annum for tbe half-year ended December 91%. 

City Meetings.— Yesterday (Thursday) meetings of the 


Eastern Telegraph Oompany and the Automatio Telephone Company 
were held. Reporte will appear next week. 


TRAFFIO RECEIPTS. 


ae 

and Fleetwood Tramroad Company.—The receipts for the week 

ending January 20th, 1800, were 4140 04. ; receipts for corresponding 
period, 1899, £199 17s. 9@.; aggregate for half-year to date, 4428 93. 7d. 


Che Beisel epi rd C0 
week ending January 19th, 1900 
period, 189, 2278 113. 8d. ; — 


The and Восећ London i р for the week 
. Jan January 91st, 1600 were wers .I: 111; tte January d, 1899, £1,188; 


decrease, £29. Total receipts for halt. year, 1900, to date, £3,97 9; correspond- 
ing period, 1899, 28,388; decrease 44. Miles open, pa 


The Dover Corporation Tramways.—The the week ending 
January 20th, 100 were 4149 а. e ке Ast, 11 99, 
£148 5s, 9d. ; increase, 41 Ila. 23d. receipts to date, 1500 

205 Зе, : period, 105, #454 18е. 114.; increase, 
8s. 74d. Miles ‘of track open, 1900, 8; 1899,8. Car miles run, 1900, 4,999; 

1899. 4,172. Number of cars, 1900, 11; 1899, 11. 


diga Dablin United Tramways Oompany.—The 
ror dr January 19th, n 00, were as foliows:— 
497 ; 01580, 


© carn, cars, 
4608 10. 64. total. 28 571 44. 6d.; corresponding w last year—D. U. T. 
Oo., horse oars, 22,044 lle. 4d. ; dino, 5 eleeeria case: 2077 Ba. 9d.; O. S. D. Co, 
electrio cars, 4680 115 8а. ; 28,252 11s. 4d. increase, £818 183. 92. 

te to date, &7, :67' Is. 7d.; aggregate to date last year, £8,734 
185. ; inorease to date, £832 Зв. d. T The mileage worked ia 40 mues 
electrieally, 4 miles by horses, as 16 mies electrically, 28 miles 
by horses, for she 5 ng 1928 year. 


pool Overbead Railway Oompany. T Tha receipts for the wesk ending 
January 21st, 1£00 3 on £1471: corre«ponding week last year 
21,824 ; #145; total for half-year to date, 2453. 


The South Beaffordshire Tramways Company.—The receipts for the week 
15006 January 19th, 1900, were £608 Ja. 84.; January 20th lu, 2:79 
10 sA Aggregate receipts for 8 weeks, пош 10s, Bd.; last year, 41,706 
в. 


recetpes toe th 
43115 1a. dd csrreaponding 


STOCES AND SHARES. 


| Wednesday Evening, 
Тив growing return of confidence in the stock markete to which we 
have alluded since the beginning of the year, shows no signs of waning. 
In fact, the tendency is still hopeful, and prices of electrical 
descriptions, as will be seen by our two following pages, are on 
the up grade, taken as a whole, the rises outnumbering the falls by 
more than 8to 1, Of cousse, tha days of dividends are at hand, and 
quotations, now carrying the expected distributions, naturally firm 
up, and this factor has been powerful to aid our markets daring the 
current week. 

In speaking about dividends, the declaration made the other day by 
the Anglo-American Telegraph Oompany claims the first place, on 
account of the interest that it excited for months beforehand. Ths 
Deferred stock, Anglo A, is to receive a dividend for the year at 
the rate of 27s. per cent., comparing with 18s. per cent. for 1898. 
This, excellent though it is, rather disappointed the hopes of some of 
the more sanguine speculators, who were indulging in hopes of s 
dividend of 30s. per cent., and both “A” and “B” stocks were heavily 
offered at the time. The Ordinary stock, however, has managed to 
retain а rise on the week. 

Eastern Teleg:apb Ordinary end Preference are both up, although 
not retaining the full amount of the advance which they bad gained 
at the week’s commencement, The O:dinary stock now shows a gain 
of 6{ per cent., allowing for the dividends, since we advised a pur- 
chase a fortnight ago, bat it is still far below the price ruling last 
year, when the stock touched 183 in February and March. Байет 
Extensions have come into fa ur this week, and the D-benture 
stock is higher, bat the rumours circulated in the Steck Exchange on 
Tuesday, with regard to а severe British disaster outside Ladysmith 
caused a dull tone to supervene in all the markets. Globe Telegraph 
and Trust, however, kept tteir improvement, and Bresilian Sab- 
marines are again fractionally harder. 

In the Electricity Supply list, a fair number of gains bas to be 
recorded. The most activity bas been noticeable in Jimmies,” as 
the msrket calls St. James's and Pall Mall Electric shares. The 
authorities forecast a dividend at the same rate as last year's, but 
the price would not bave risen as it has done if that were all that 
they expected. Oontinuing the lists of tables which we bave been 
lately giving, it is extremely interesting and instructive, as the 
children's books say, to compare present quotations with those of 
January, 1899. We give the highest and lowest in that month, 
together with the closing prices this, Wednesdsy, afternoon. 


January, 1699. | 


Westminster... s vs и 


Shares. , Now 
Highest. | Lowest. 
Brush Ordinary.. .. ... 111 21 | là 
City of London .. А as / 254 | | 11 
Metropoliten 20 боин 135 
St. James —.. 0 ma | 16 | 167 
' ` 16 


| 

With the unimportant excepticn of Brush Ordinary, it will be seen 
at a glance tbat in every case a fall has taken place, that in the City 
of London's being £14 17s. 6d. per share from the highest touched in 
the correrpondipng month cf 1899. 

The Welsbach Oompany, whose stocks enjoyed a brief flicker 
upwards а fow weeks ago upon the news that the company bad now 
perfected its invention for applying the inoandescen’ system to 
electric lights, has been the subject of a strong attack by a “ financial 
expert.” He issued а circular advising in no hesitating terms the 
immediate sale of the stock, and to his circular the secretary replied 
in a letter counselling stockholders not to throw away their eccaritics 
on the strength of the statements made by this ” The 
Ordinary stock, which was forced down to 50 last Saturday, quickly 
recovered to 56, and the incident has attracted a great deal of atten- 
tion in the market this week, 

Electric traction stocks are steady ; that is all that can be said about 
them. A small amount of buying sufficed to put British Electric 
Preference 5s. better, the same amount of rise as was chronicled last 
week. The railway market is quite changeless. Ону and South 
London sbareholdors will be glad to learn that their board of directors 
is acting in harmony with that of the Great Northern and Oity 
Railway, the two companies having agreed to make a joint station in 
Old Street. What railway dividends and reports have already 
appeared cannot be considered very hopeful, but Ойу and South 
London sto: kholders who follow this column will not be surprised at 
the reduction which has taken place in their dividends for the past 
balf-year. 

National Telephone йа аге better, and in the manufacturing 
section rises have cocurred, most notably in Telegraph Оопігссїоа 
and Henley's Ordinary shares. 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


Brook Closing during 

Present Tm or Dividends for ! саа. 
noe 8 ar d the last three years. an. 17th. зан Ach. "Ten. Mi, 

1807. | 1808. | 1899. Highest.| Lowest. 

110,900 | African Direct Telegraph, 4% Doba, see sme . | 100| vee | vee | oe 99—108 199 989. |.| м 
26,009) | Amason Telegraph, shares 10 | ... s see 8— 4 8— 4 - T 
125,000 Do. do. Б x, Debs., "Nos. 1 to 1, -350 Red 100 TII eee eee 85 — 90 85 — 90 TT) eot 
875,520 | Anglo-American "Telegraph UT ET eee [Stock] 8 £8 9s| 73/6 | 61 — 67 63 — 63 67 "d 

8,062.24 Do. do. 6 3, Pre esc Stock 6 6 1144—1154 [15—116 | 1153 | 1144 
8, 62 240 Do. do. Deemed, оошо . Stock . hea X el 7. 171— 172 174— 172 | YH| 173 

306,993 Brazilian Submarine Telegra e m „| 107A] oe | 144— 16 1 16} 15 1433 
75,000 Do. до. oy Debs. 2nd series, 1906 .. 100 | .. 106 —109 fice —109 | .. | ... 
44,000 | Chili Telephone, Nos. 1 to о 35 Eos ы 5|4 TN т 2—.8 2— 8 Юя РА 

10,000,0006| Commercial Cable 885 во 100 | 8 8 9| .. |165 —176 |165 —175 s des 
гаа Do. do. Sterling 500 year 4 $ Deb. Stock Red. Stock . ve} 102 ae ош 1082 | 1022 
850 | Consolidated Telephone and Manufacturing | 10/- | 14 кө» — bes Vis 
16,000 Onba Telegraph ees ooe LII) bee eee oe 1 7 oe 8$— 9j 8 — of 905 
6,000 Do. ; 1 Pref. eee eee 600 eee eee 10 10 10 eee 19 = 20 19 =" 20 194 902 
12,981 | Direot Spanish Telegraph А a ER Šas 214 " ў 4— 6 4— 6 - 
6, e 0. 10 Oum. Pref. e ee б 10 ee 00е 9 — 10 9 TRR 10 oe 
80,000 Do. do. 4 Debs. eee eee 066 50 ТТ) 000 eee 101—105% 101 —105% soe LL 
120,000 Direot West India Cable, E x, Reg. "Deb. eee eee 100 eee eee eee 99 —102 93 —102 oes eee 
4,000,000 | Eastern Telegraph, Ord. 8 “ТООП stock 7 3 7 .. 151 —156 хаз —168 156 | 1524 
1,796,000 m 8] Pref. Stock eee %% 100 T eee Ir) 96 — 99 xd 98 —1lul 109 951 
1,482, 2682 Чу Pret Deb. Stock Red. eis ^. Stock 4 к .. 114 —119 115 —120 TE эз 
. 950,000 Fastar E чү Australasia E China Telegraph ... | 10|7 7 | .. | 14{— 154d 141 — 153 ä 158 | 144 
us. Gov. Sub.) Deb., 1900, red. ann. => 109 
16,200 { ipsa 1.640, J гей. апп. p 10|53 |... |... |99—10 909—108 „ 
64,4001 Do. do. — 1,06078,9185, 4,8376, 100 | 5 e |... поо —108 300—108 |... | cx 
830,000 4 Deb Stack p 4 БЯ .. 1116 —121 117 —123 aie ove 
17,400 m and Bouth African 5%, Mort. Deb. 
| 1900 red. ЯА o8. 1 to 2, 848 eee 000 eee eee оо» #06 eee [11] [II] 
24, 500 do. to bearer, 2,844 to б, see eee oes eee eee eos eee eoe 906 
800,0001 De. ie Mort. Debs., Noa. 1 to 8,000, red. 1900 180 ees вое э» 101 —104 101 —104 ee eee 
10001 4% Век. Mt. Debs, (Mauritius Bub.) 1—9,000 | 25. . 1101—1049 101 —l1043 | ... | .- 
180,237 Globe Te | Telegraph э Trust *** 10 | 4) d . 10f— 111 |11— 1j 114 11 
180,042 6 % Pref e 0 эе] 1016 6 .. | 14$— 15} | 16 — 15 169 164 
— pe lst Mort. De z EE 
kun Ls Telegra ee 3 2 10 5 10 * - É = на p 534 " 
? uropean TT eee TTD ove eae m — 

100.00 London Р A h, 6 Ф Debe. 006 100 6 7 000 106 —109 106 —109 . [III 
12 680 | Montevideo Telephone, Me rd., ов. 1 to 72, 680 `. I - i- i 4 es T 
86,492 Ро. do. 5% Pref., Nos. 1to86,492 | .. 1 1 | 

400,000 | National Telephone, 1 to 400,000 "c sr 6 55 — бА 0g 6&6 | 5j 
15, 000 Do. 6 Oum. 1% Pref. TII 000 TT 10 6 6 14 — 15 14 — 16 . 

16,000 Do. 6 Cum. 2nd Pref. еее 0 10 6 6 7 14 тте 16 14 = 15 oo 

260,000 Do. 5 $ Non-oum. 8rd Pref., 1 to жоо 5 5 5 51 | — 5j oj 76 

1,829,4711 Do. 5 Deb. Stock Red. Stock 8j 81 98 —100 98 —100 994 | 98% 

171,504 Oriental an lec., Nos. 1 to 171,504, ку 1 5 5 е 1 1 [TT] [TT] 

100, 000] Pacific and Buropean Tel., 4 Ф Guar. Debs., 1 ws 100 | 4 vis 101 —104 |101 —104 : E 
11,889 Reuter's eee [III [Ij [II] [II eee 8 б ee eee 7 Es 8 7 zi 8 „°з .5 

8,881 | Submarine Oables Trust Өз — x на SS cs [COREL vs - *. |126 —180 125 —180 ase m 
68.000 | United River Plate Telephone 5 6 W | 2. | @— ы ж cee Же 
10,639 Do do. 5% Cum. Pref. Nos. 1—16,639 | 56 S 41 — 54 5 . T 

179,947 Do. do. b eee eee 699 Stock ee eet 103 —1C6 108 —106 oo 

00,0001 West African Telegraph, 5 95 Dele coe Ve» өө» | 100 ses 99 —103 90 —102 ` 
80,008 s dar 3 1—80,000 and 58,001—58,008 ш - ove - ee 
160.000 do. 4% Del Debs., 1—1,500 Bras. т e 1 - toe 100 —108 100 —108 ove > 
889,781 wellen and v sunu ph 4 % Deb, Block 5006: eee IT) 160 —1C4 10) —104 [ITO Т 
88,831 Weat India and 10 g soe eee е af m af eos eet 
84,568 Do. 3 6% Cum. lst Pref. . 10 0 II ТТ em 94— eve eee 

4,009 Do. do do, 0 Oum. 2nd Pref, .. eee 10 6 TII Тү 7 — 8 7 — 8 eo TII 
80,0001 Do. do, do. 58 95 Debs., Nos. 1 to 1,800 | 100 | 6 * 104 —107 104 —107 - eet 
188, 100 Western Union 0.8. Telegraph, 6 96 Ster. Bonds LI) 100 6 eee D 98 —108 98 —108 sos oot 


rompton ашиг lec. Lt. Вор. , Ord., 101 to 19,761 
Р ро, „ bn Pra... 


. 80,000 Charing Gross and Strand eng В upply 5 8 Ф! .. 1 0 
20,000 Ро. do о. до, до. Nos. 80,001-—50,000 б eee eee 1 94— 1 10 945 
SD Do. do. Supply Ord do. 4j Ф Oum. Pret. р в 0 eee eee 5 — ^ i i 6 4 7 7 
‘Chelsea Hlectricity y 69 eee тте | — 8 
100,000 Do. do. do. *; Deb. "Stock Bed... Stock é$ ove * |109 —111 109 —111 aes = 
60,000 | Oity of London Electric Lighting, Ord. 40,001—100,000 ... | 10 10 6 * 10 — 11 | 10j— 114 113 10$ 
40,000 Do. 6 Ф Cum. Pref., 1 to 40 10|6 6 * | 125— 18] 13 — 14 132 | 18j 
400,000 Do. 5% Deb. Steak, Berip. (iss. at £115) all paid | .. 8 12 —137 122 —127 E 
40,000 | Oounty of . & Brush Prov. Eleo. ., Ord. ,000 | 10 nil T 94— 104 9}— 10j " БМ 
20,000 Do. do. do. 6 T оси 10 6% 6 | .. |18 — 14 18—14 я Бин 
200,000 Do. 4% Deb. Stock, Prov. Oerts (all paid) Rd. eee ee eee ese "P 106 —109 108 — 111 et eee 
36,100 | Edmundsons Elec. Corp., Ord. Shares e 5| 56159 |Т |. | а б | 4— 5i BS M 
110,000 | London Electrio Supply Corporation, Limited, Ord. -— 8, .. e e 20— 2%} 2 — M 
‚050 Do. do. Pre. | 55 6 | .. 54— 5 5 — 5 51 .. 
[оо до. — до. 4% 1st Mt. Db. Stock Rd. n „ s 515 | —108 | 102 н 
500 Metropolitan Blectric apply. 01 to 62,500 Е 006 0 E TT — 145 — 154 1415 14 
22,600 Do. Nos. 62, 50] to 85, 000 eee coe T TY 10 eee ТТ! eee 134— 144 | 14 — 15 vats 4 
230,000 D 4d % First Mortgage Debenture Stook eee 4% eve eee 116 —117 115 —117 TII eed 
125,000 34 % Mort. Deb. Stock Red. [II] Im Stock eee I [TII 95 — 97 | 95 — 97 96 ee 
6,452 Notting ї Hill Electric шаһ ting Ord. coe eee 10 6 6 151— 164 | 154— 16 see 
81,080 St. James’s and Pall Mall Electric Light, Ord. 5 1445 4% |144% | 15 — 16 153— 16h 169 153 
30,000 Do. do, 7 A PN Pref., 20,061 to 40,080 517 1 | 9 — 4 9 — Ob .. ese 
65,000 South London Electricity Sn pply, Ord. ee oes б soe see ! á — | 4 — 4 ves 
Westminster Electric Supply, Ord., 101 to 80,000 ... 6 118 % 112 $ | 14 — 15 | 146 


* Subject to Founder's Shares. t on Liverpool 


Stock Exchanges, 
eber wies In deferred warrants, capital 
MN PESE MENT 105 yeas ММ the Gest pert we 
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SHARE LIST OF ELEOTRICAL COMPANIES—(Continued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


1897. 1899. Highest. | Lowest. 
65,000 | Aluminium shares, Nos. 1—65,000 . ees see n 1110 .. See 22— 8} 21— 81 ss 
90,000 Do. 44 y 4 at Mort. Deb. Stock Bed. eee ТТ 8 DU eee eee eee 96 —100 96 —100 
80,000 | British Electric Traction 10 E 6 .. | 164— 163 | 16 — 17 164 | 15] 
80,000 Do. do. 6 Cum. Pref. 80,001—60,000 — 10 | ... ivi e. | 13 — 184. | 18Z— 13 184 | 134 
200,000 Do. do. 5 % Perpetual Debenture Stock Stock| ... iva . {126 —128 125 —128 is "T 
45,000! | British Electric Works Co. Pv £1 shares, 50,001—95,000 T ue т Vs f— 1 1— ў ee 
50,000 Do. do. 6 Y Cum. Pref., 1—50,000 . э, к dig Та $— 
40,000 a Insulated re Ord., Nos. 1 to 40, 000 5 |... na * =| L1G— 1 114— 124 
27, 500 do. 6 Саш, "Pref. Nos. 1 to 27,500 . 5 6 — ёха| 6 — 6 
. 90,000 Brush Ds e 1 to 90,000 8| 8 $ 6 $ К 12— 2 | 1— 2 113 
90, 000 Non-cum. 6 Prof., 1 to 90,000 26 6 - 21— 28 91— 2 
125, 000l г. 43 % Perp. Deb. Stock ... [Stock] ... s *. |110 —115 110 —115 
50,000 Do. do: 44 % 2nd Deb. Stock Red. ... Stock ... iei .. 1102 —105 |102 —106 bos 
20,000 ea Cable Construction shares, Nos. 1—20,000 ... 5|12495| 15 ... | 18 — 14 184— 143 133 
20,000 Do. do. 5 B Cum. Pref. 5 T MA 5)— 6 51— 6 ae 
90,000 Do. do. 44 95 186 Mort. Deb. Stock Bed. Stock s m wee |110 —115 110 —115 ste i 
213,538 | Central London Railway, Ord. Shares isi "s „ AOL ж ais sis 91— 10 91— 10 эн] 9l 
61,088 Do. do. Pref. half-shares TT Im 5 eee eee 44—— 5 44— 5 eee oon 
71,447 Do. do. Def. do. Vis — ses 5 |... 44— 5 44— 5 — — 
855,000 | City and South London Railway Stock) 13% 3195 4% 69 — 62 59 — 62 60 59 
87,000 | Do. do. Ord. shares, Nos. 22,501 to 60,000 £5 10s. pd. 10| .. |... с 5h | 44— 51 
82,008 Prompton N Co., А! to 32,008 . E Bl nc ac que 4 xd| 34— 4 
5% 1st Mort bs., 1 to 900 = 
100,000 2400 add Sr 11,000 of £60 Rea. f| | | om [oO | 101 [99 mior | 
99,261 dison & Bwan Utd. Bl. Let. ** A" shares, £8 pd. 1 to 99, 281 5 6 6 Ф i 12— 24 2 — 21 
17,189 Do. do. “д” Shares, 01—017,189 51 6 6 84— 44 8$— 4 
844,028 Do. do. do 4 % Deb. Stock Rec.. | 100 | ... sins 91 — 93 92 — 94 
112,100 | Blectric Construction, 1 to 112,100 ... бев ids 2| 6 $ 6 Ф li— 23 2— 2} 21 
25,000 Do. do. 1 Cum. Pref., 1 to 25, 000 vá 2| 7 7 28— 81 21— 8} bos ё 
140,800 Ро. до. Ретр. ist Mort. Deb. Stock „Stock ... 559 103 —106 xdj108 —106 168 
91,196 | Elmore's Patent Dope Deporis 1 to 70, 000. ... 2| ... : — 6 — 6 i 
9,0001| Greenwood & Batley, 7 Y Pref., 1 to 9,000 * 10] 7 7 10 — 12 1G — 12 7 
80,000 нешеу» (W. Т.) Telegraph Works, Ord. eee [I1 eee 5 12 14 12 ==: 18 18 — 14 133 
12,000 do. 4} % Pref, fn. 57 7 — 5 61— 6 53 | 8 
50,000 Do. do. do. 4 Mort. Deb. Stock... Stock 447 111 —114 111 —114 
50, 000 India- Rubber, Gutta-Percha and Telegraph Works ..| 10 | 10 10% 2041— 214 | 21 — 22 21; | 21 
00 Liverpool бё 3 eo oni. 4 95 lst Mort. Debs. | 100 | ... sis 100 zu ny zd - m 
э Way, eee өөө eee eee 10 8} 8} 81à— = coe 0 
10, 000 Do. e Pref., £10 paid 2 00 [II 10 5 $ 5 5 18 == 18} 13 — 181 eee ТТ 
87,850 | Telegraph Construction and Maintenance . e 05»]| 12 | 15 Ø| 16 .. | 85 — 89 | 36 — 40 394 | 364 
150,000 Do. 4 % Deb. Bds. Nos. 1 to 1, 500 Red. 1908 Ir 100 eee eee ҮҮ) 102 —105 102 — 105 ГҮҮ! [III 
20,000 Telegraph W Ord. Nos. 1 to 30,000 ous 5 .. ^ - 9 — 10 9 — 10 ee is 
20,000 Do. do. 5% Om. Prf. Nos. 1 to 090 5 e ay к b)— 6 54— 6 "S "i 
540,0001 | Waterloo апа City Railway, Ord. Stock  ... ... | 100 wel 8 Ф 8 951101 —104 101 —104 1013 | ... 
t Quotations on Liv nless otherwise stated all shares are 
ч „эх ER CT e 


LATEST PROCURABLE QUOTATIONS OF d NOT OFFICIALLY QUOTED. 
*Birmingham Electrio Supply, отау £5 (fully paid) 8—10. Kensington and Knightsbridge Electrio Lighting, Ordinary Shares 
Brompton and Kensington, 44% Debentures of £100, 102—105. (Б apf d) 12—18; lst Preference Cumulative 1 ie £5 
National Electrio Free Wiring, 10s. paid, 5s.—7s. Graber? bare! 55 102—106. Dividend, 1808, 
Oldham, Diem mul Electric (£10 pd.), Ord., 18—19. 


Pref. (£10 pd.), 1043—11. NIIT. ud Dist Dieteiot сіе, Pref. (26 pd.), 6—64 
Smithfield Market Electric, 1—2. T. Parker, £10 (fully paid), 183. 
* From Birmingham Share List. Bank rate of discount 43 per cent. (January 18th, 1900). 
MARKET QUOTATIONS, Wednesday, January 24th. 
CHEMICALS, Ф. This week. |Last week. Increase or | METALS, do. (continued). 
— RUE, f Ebonite Rod „„ рег. 
a Acid, Н per owt. b A Oe Bes 15 „ esf 
а | ЖЕ eod per d. 4 s- A $ * Wire (basis prise) .. ‘per Ib. 
3 » Salpharie ee өө P Sai r] үт ee A L Bheet өө ee ee а 
а n Bal ee e. js per owt. "d 40/- 8 я German Silver Wire Ки ки Pec Ib. 
e Ammonia, Muriate (crystal) .. per ton 499 £29 T 1 T eo Por Ib. 
н ee ee per ton A271 2271 h India - rubber, fine ee per Ib. 
в Bl powder өө ee рег ton 46 10 46 1 B $ Iron, Charcoal Sheets .. per ton 
a Віза! of Carbon .. .. per ton £15 15 € 4, Pig (Cleveland warrants) per ton 
T ee oe es per ton £16 10 416 10 1 n Кой, аооогаш o sise per ton 
а Bensole (90 */) ee ee ee per gal. 90 | ee $ p Borap, vy ee . per ton 
а н ( lo Per Fal. b 6/6 à 4 4, Wire vanised No. 8.. per ton 
& Bulphate..  ..  .. per ſon 49410 494 10 s g Lead, Ingot ..  .. per ton 
а Nitrate .. ..  .. per ton £25 £25 ii g Sheet .. per ton 
а „ White Sugar... ee рег ton £81 £81 so mManganin Wire No. . ee рег lb. 
а Peroxide ..  .. . рег ton | #9710 427 10 m . per bottle 
Methylated Spiri ~; per gal. 9/9 9/9 өк @ Mica (ia origina hae ima per Ib. 
. vent (90 %s at ксн in 66 : оз оё medium per lb. 
ee ee ee e. ee arge per 
a Potash, Bichromate, in casks., Ib. d. Ба. . dec. Phosph Bronse, ain ona lb. 
є, Caustic (75/80 %) ee por ton p 49% кое 5 TEES den bared rods Ber Ib. 
а Bisulphate ee T per n. n r^ = P ois " 17 str’p & sheet per lb. 
ee eo * 5 ee um ee oe ee ОЕ, 
a Sulphate of Magnesia. 2 Per dan 4410 | siio | р Bilictum Bronze W ы к 
3 Sublimed Flowers ө» — кш 25 18 aii * í Steel, Magnet, 5 deso’p’n p. ton Tm 
" 3 ee ee ee bars ee ee * 
: . ton #5 #5 T 
" Ceustio while 70%) :: Par den 41 10 47 10 Юу в Tin blok.. .. .. „ perten] nom. e121 10 nom.] ino. 
Orystals ee per ton £8 £8 ee 9 и foil ө ee ee ee per Ib. 1/9 1/9 ^.. 
в „ Bichromate, casks ee per lb. 811 414. 4d. dec ^ p Tue моко 16 .. por lb. 1/10 1/10 5: 
METALS, &o ji " White Ant" brand #40 to £70 | £40 to £10 
5 bdo in ton lots.. per ton £294 T { Yarns, Cotton Bingle 101b, bundles | 15 rb. 78d. 7 = 
| Я eet, in ton lois. . per ton 4191 £191 i ын Best Flax, lea. per lb bad. 5 zd. dec. 
Р Babblers metal per ton | £75 to £135 | £75 to £185 j „n Hemp, 8 ply 10 los. per Ib. 4. m 
c Brass (rolled me F to Lr) basis per Ib. 8d. 8d. JS ын » Russian, 10 lbs, per lb. 44d. - 
€ „ Tube (brazed) per lb. 104. 10d. " d Jute, 180 lbs. rove per ton | £14 10 £14 5 bs. inc. 
c „ Wire, basis oe .. per lb. 83d. 81d. xs k Zino, Sheet (Vielle Montagne bnd.) p.t.| £25 6 nett.] £924 5 nett. £1 inc. 
Quotations supplied by ne Rotations supplied b 
в Meus d. Boo & Со. 3 a пе rok Buber, Gutta-Peroha, and ы k Ashby, Limi 
e Mes те. Thos, Bal ton & Bons — Messrs. НЕ чча моа D, Ота «сет, 
ames n Меке. P. 
ш { Moers. Jackson & ТШ L n 
е. » 
í Messrs, Henry О, Yeo ё Os, | 


“= ҹы 
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AN AMERICAN PACIFIC CABLE.* 


Br GEORGE OWEN SQUIER. 


(Concluded from page 118.) 


OABLR OCoNNEOTION WITH THE Samoan ISLANDS. 


The interests of the United States in Samoa will be more clearly 
defined by the acquisition of sovereignty over the island of Tatuili 
now reported probable. In this connection another branch of cable 
is suggested, which the United S:ates could properly assist. As 
shown upon the Som yen ipid map, a span of cable but 650 miles in 
length connecting Fiji with Apia, would thus join the Samoan group 
to the main British Pacific cable route and furnish cable connections 
for the three Governments interested, viz., England, Germany, and 
the United States. 


CONOLUSIOR. 


After several years of comparatively little advance, the technical 
and scientific side of telegraphy has received much attention during 
the paat two are three years, until at this moment there is no other 

branch of electrical engineering which is more in evidence or 
promises more for the fature. Е 

By whatever method the first Pacific cable is ultimately laid, 
and provided that it shall appear that all of the proj cable 
cannot be manufactured and laid in the United States within a 
reasonable time, it seems plain that the enco ment of American 
manufacturers in the building up in the United States of a dee 
юа cable industry of the first class is а wise policy for this 
Government. 

The successful completion of the submarine cable across the 
Pacific will mark an ri pay in the telegraph history of the world. 
After 30 years of consideration—technioal, commercial, and political 
—the end of this century sees this great enterprise at last seriously 
undertaken. The full influence which it wil exert upon the 
Western Hemisphere and the world in general is not easily appre- 
ciated. Strategically, the importance of this inter-colontal c ymmuni - 
cation and its F 
However, the Philippine question should 
not overshadow the larger question—the 
Eastern question—in the consideration of 
this project. Important as that cable will 
be as a means 9 the Philippine 
archipelago to the United States, its larger 
importance will ultimately be in the future 
of the commercial development between the 
United States aud the East. In the broad 


t lines 
plying the Pacific, the telegraph cable will 
naturally become an important factor. The 
trans-Pacific steamship lines are heavily 
handicapped by the absence of a direct means 
of telegraphy batween the ports embraced 
in their routes. Situated on the main trade 
routes leading from the Isthmian canal to 
Asiatic porta, the Pacific cable will serve as 
& powerful adjunct and v d eir to this 
enterprise. The two go hand-in-hand and 


D 


serve as the distributing centre of ocean communication between 
ре сто hemispheres as well as to various island groups of the 


с. 
Asto the probable traffic to be immediately expected there is little 
direct evidence at hand, since the waters spanned have never before 
been crossed by a submarine cable. Taking $150.00 as the average 
earning power per nautical mile of the long cables of the world as а 
basis, this project should prove a paying investment from the very 
first, bat it is believed that this estimate, based проп the a of 
cables will prove under rather than above experience, particularly as 
this route will immediately enter as a competitor for European traffic 
vid the Atlantic cables and United States landlines. The immodiate 
effect of the trans-Pacific cables will be to lower the rates to the 
East, since European traffic will be open to competition, east and 
west, and the new Western route, due to the long spans and com- 
paratively few repetitions will have an advantage. 
A short span of cable of about 200 miles between Luszon and 
a connecting with the Great Northern Telegraph Oompany's 
route through Siberia, and also between Luzon and a Ohinese 
will bring Japan and China into direct connection not only with the 
North American Continent, but also by two competitive routes east 
and west with E In fact, the laying of the Pacific cable should 
operate to readjust the present cable through tariff rates throughout 


--tke world upon a lower basis. 


* A paper presented at the 138th meeting of the American Insti- 
ed — Engineers, New York and Chicago, December 27th, 
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APPENDIX No. 1. 


PBozsOoTED Pari CABLE.—DISTANOBS IN NauTICAL Mr. ns. 
UNITED BrATES Coast AND GEODETIC SURVEY.) 


Great circle Great circle 


Great Rhumb distances + |distances + 
Provisional routes. circle. line. | 10 per cent. 15 per cent. 
slack. slack. 
—— — —— | ———— 
San Francisco to Honolulu 078:48 | 2,096:86 | 9,986:27 
Honolulu to Midway Island .. 1,189-08 | 1,140°95 1,258°97 1,810 97 
Midway Island to Guam 2y 9,993641 | 2,299°25 9,528-00 9,697: 
Guam to Dingala Bay, P.I. .. 1,859-95 | 1,960:50 1,495°94 1,669:94 
Totals .. 6,872°00 | 6,897:56 7,569°18 7,902°80 
San Francisoo to Honolulu .. 9,078&:48 | 2,088°86 2.2862 2,890:19 
Honolulu to Wake Island 8,004 2,008:23 2,204°69 2,901:01 
Wake to Guam sá Р 1,804°48 | 1,805:08 1,484:87 1,600°09 
Guam to Dingala Bay, P. J. 1,85995 | 1,960°50 1,495:94 1,569:04 
Totals .. 674708 | 6,760067 | 7,491777 1,150:14 
Guam o Yokohama 1,848-06 | 1,848:12 1,482:86 1,550:25 


1 mile = 1,858°25 metres, or 6,0808 feet. 


Овоаварнтсатг, Posrriogs ADOPTED. 


San Francisco, Oalifornia, Fort Point, Golden Gate. 
Honolulu, Hawaiian Islands, Harbour t. 
Midway Island, or Brooks Island, Welles Harbour. 
Wake Island, centre. 

Guam, Fort Sta. Orus, San Luis de Apra. 

Dingala Bay, Luson Island. 

Yokohama, Japan, English Naval Storehouse. 


The nearest point of the mainland from Honolala is Point Arena, 
next Point Reyes, next Point Bur, Oalifornis. Taking the positions 
of the lighthouses, the distances to Honolulu are as follows: 


F'rom Point Arena e. 2,0457 nautical miles. 
„ Point Reyes sie ... 2,057:5 " » 
» Point Bur... T ... 2,0784 ^ й 
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As evidence of the importance of particular secret manipulation 
à manufacture, independent of tho weights of materials em- 
plo and the measured K R of the finished cable, Messrs. Siemens 
Bros. & Oo. have lately issued a table of trans-Atlantic cable speeds, 
feom which the following data is taken :— 


TRANS-ATLANTIC CABLES. 
TABULAR STATEMENT OF ACTUAL AND OALOULATBD SPEEDS. 


зо 
9| Types of peeds Caton. 8 Я M 
S| core of n actually | lated ER 58 
Date | В деер sea х {obtained |speed if gz% 
when , Designation of cable. 4 cable. Miero- in regular| lengths 2758 
laid. [E Lbs. per айз | working. | 1,860 3 og 
2 nautical far 10% | S-letter | naut. 3 & 8 
3E mile. words. mils. 3 8 8 
| ор G P. 
1878 | Anglo-American 1,876 400/400 | 8:919 wie — өө 
1874 [Anglo-American . . 1,887 400/400 | 8612 , 202(a)| 199 98:2 
1876 Direct United States 2418 400/360 | 7558 99-6 (5) 88:6 7 
1479 Pouyer-Quertier  .. Her 850/500 | 6:600 : 28 82 2 | 59°8 
е U hy ee ee 
881 G , ы 694 


882 712 
1884 198 
1884 Mackay-Bennett (N.) |2, 712 
1894  |Mackay-Bennett (8rd)/2,161 7712 

Anglo-American .. 1 414 


(a) Report of engineers, Mesars. Olark, Forde & Oo., to the manager 
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His Anglo-American Telegraph Company, dated June 25th, 


(b) Report of engineers, Мезатв, Olark, Forde & Oo., to the manager 
8 е Direct United States Oable Company, dated June 25:h, 

(с) Report of the engineer-in-chief, Mr. von Ohauvin, to the Pony er- 
Quertier Oable Company, dated June 15tb, 1880. 

(4) Report of Dr. Muirbead to Mr. von Obauvin, representative in 
London of the Western Union Telegraph Gompery, 
July 10:h, 1889. 


(i) Special trial of code words, 18 words per minute mean 
(ii) Press messages, usual rate, 25 ü ө 215 
(di) As many as 135 letters per minute have been observed to 
| pass at times without requiring re petition. 
(e) Electrician, dated October 19tb, 1894.  — | 
(д) From a letter from Mr. G. G. Ward, vice-president and general 
коме of the Commercis] Cable Company, dated May 10th, 


APPENDIX No. 2. 
Твлив-Растріс TELEGRAPH CABLE Bunvzv. 


[From Annual Report of Chief of the Bureau of Equipment, Navy 
Department, November, '99]. 


А practicable route for а submarine telegraph cable was 
established between San Francisco and Honolulu some years эро. 

In order to continue the survey «f tbe route from Honolulu to the 
Philippines. the U.S В. Nero, under command of Commander Obarles 
Belknap, OS N, was very thoroughly fitted cut and equipped for 
deep sea exploration at the nevy-yard, Mare Island, during the early 

of the present year. The Nero is a large steam collier pur- 
chased for use during the late war, and on account of great steamin 
radius was admirably adapted to make the survey. After a care 
consideration of the subject, it was decided that the beat route west- 
ward from Honolulu to the Pbilippire Islands was by way of the 
Midway Islands and Guan, landing the cable at a convenient point 
on the east coast of Luzon as gear as possible to the latitude of 
Manila. It was also decided as desiraole to survey a route from 
Guam to Yokohama. Elaborate instructions for the survey were 
prepared. The plan of the survey, which is represented on the ao- 
companying chart, consists in carrying direct lines of soundings, 
taken at alternate intervals cf 10 and 2 knots, from Honolulu to the 
Midwsy Islands, thence to Guam, and thence to Luzon, snd also 
from Guam to Japan. The return course to be pursued is a zigzag 
line passing back and forth to equal distances on each side of the 
route followed in going to the westward, with soundings at intervals 
of 20 knots at the turning points. 

Tbe Nero sailed from Ban Francisco for Honolulu on April 22nd. 
She zailed from Honolulu to commence her work on May 6th. 

May 22nd she had completed asingle line of soundings to the Midway 
Islands, by July 4th to Guam, and by August 1st to Luzon. 

Along this route, which is 4,312 knots in length, 853 soundings 
were t The characteristics of the bottom soil and the tempera- 
ture of the surface water were observed at each sounding station, 
and these, together with the meteorojogical record and the frequent 
observations of specific gravity, bottom temperature, and the currents 
of the ocean, besides their value in laying a submarine cable, will 
form an important contribntion to the pbysics of the Pacific c cean. 

Two offsets from the projected great cirele route between the 
avoid’ шыу „кта laging кы! шит ккк ы 
a 0 to a success y an on of a 
cable. „The fint of these sies 5 is a da wii an 
mountain situated a short distance westward of the Midway Islands 
and rising from the floor of the ocean, which here sinks to a depth of 
2,200 fathoms, to within 82 fathoms of the surface. The second 
obstacle is one of the deepest submarine abysees yet found in the 
world, situated about 500 miles eastward of Guam, and sinking to a 
depth of more than 4,900 fathoms. 

Reports have been received of the preliminary line of soun 
from Honolulu to Luson, and they te that the route which 
being surveyed will prove entirely practicable. 

No reporte of the soundings taken on the return trip or of any 
soundings from Guam to Yokohama have been received. 

Owing to illness, Commander Obarles Belknap, U B. N., was relieved 
рол the commend cf the Nero at Mau by Lieut. Commander Н. M. 

The expenses of this survey, so faras this Bureau is concerned, 
has been entirely defrayed from its current appropriations. 


— M 


THE STEAM ENGINE FOR ELECTRIC 
TRAOTION POWER HOUSES. 


CoNTIMUIMG bis article in the Engineering Magazine, Mr. О. A. 
Hague refers more especially to the larger sizes of plants. Engines 
of large өј2з can, he says, be comfortably installed upon ground 
averaging as low as four-tenths of a «quare foot horse-power, 
which may be compared with the 1j to 2 square feet occupied by 
small plants. He lays stress on the economy thus secured h what 
Americans call real estate, in fine though unconscious irony in 
presence of the T un cbaracter of other estate which can well 
be contrasted mith ed estate in being watered. We would not 
needlessly expend dig pog on land areas, but we think some kind of 
protest may very be entered against the modern engineer whose 


one aim seems to be economy of land irrespective of the necessities 
of machinery. To this econcmy are due the many miserable electrical 
stations to be seen in thie country, with boilers stowed away in a 
narrow house with no firing floor to speak of; engines crowded one 
upon another in rooms which render it impossible to pull out а 
piston without pulling the engine all apart ; an entire absence of coal 
storage and a general lack of all design, traceable to the pernicious 
orazs for cheapness of site and ite natural corollary dearness of ocon- 
struction, maintenance, and working. 

As an example of a large plant, the author cites one in progress 
that contains 11 cross-compoand vertical engines direct connected to 
alternating carrent generators after the English system, which is 
gaining ground in America. The 1 E P. is to be 5,000 per set with a 
possible 7,000, the generators being alternators with revolving fields 
and external armature. Current is to be three-phase at 6,000 volts trans- 
formed down to 550 volts. It is doubtful ift is yet in this country 
avy tramway system in which alternating currente and transfo'mation 
ean be applied with profit, The losses by the several transformations 
and the heavy outlay on cannot fail to go & very long 
way towards paying for the cost of copper 5 augmenting 
the conductor area for a direct 500-volt system. three-pbase 
system is no doubt perfectly legitimate where areas to be covered 
are of a sufficient extent, but the problem is worth very careful con- 
sideration, and in very large systems the expense of two stations 
of 20,000 R. p. will not of necsssity exceed that of one station of 
40,000 m P. It is only small stations that are so costly to work when 
their absolute minimum of staff is still sufficient for a larger station. 
Large stations capable of atilising a fall staff are not much cheapened 
in work by beiog further enlarged. It isa little surprising to find the 
author saying, in respect of water coste and surface condensers, that 
the necessary amount of courage bas not yet b:en apparent to return 
this water with all its risks of cyliader oil, though so much money 
could be saved thereby. We ve that well-informed engineers 
are not afraid of saving and using the discharge of surface con- 
densers, now that apparatus is procurable with which this can be 
satisfactorily cleansed of its oil. 

What appears to be ancient history is that which tells how quite 
recently in America a quantity of belted machinery with intermediate 
couatershafte was remodelled saving of room. This 


moderate a figure. If this is due to 
if its choice bas been so very wise after all, in spite of small clearance 


OUR POSITION A8 ENGINEERS. 


In looking round for asubject upon which to address you this evening, 
I have been led to take one that I think is of sapreme interest to us 
as engineers, and аш it may not possess tbe merit сї 

P g, is yet one which, as members cf this Association, and on the 
still higher ground, as members of the oc mmunity; we ought to look 
fairly in the face and do all ín our power to turn back the tide which 
threatens to overwhelm us. 

The title I have given to my address is, for want of a better one, 
" Oar Position as Engineers." 

There is а saying, proverb, motto, or whatover you may E to 
call it, which atone time was practically, if not strictly, bus 
to-day it is certainly not true. The ssying I refer to is," England the 
Workshop of the World.” P 

It is true that our export trade in manufactured meobanical 
articles is still on the increase; bat is the increase commensurate 
with the increase of the population of the топа? This is probably 


tion, and the opening of new sources of trade, together with the 
inorease of the pulation and the greater numbers brought within 
the reach of civilisation. 


We are forcibly reminded of this by the immense growth of the 
mechanical and industrial productions of paga, ip ous notably 
America and Germany, and other countries in a degree. The 
two countries (America and Germany) are not only large producere 
for home consumption (in this manner reducing their require- 
ments from ue), Lut they are also large suppliers to other countries, 
of which we at one time bad the monopoly. This may not in itself 
be detrimental to us, and on the whole I do not think it has been, 
as an has undoubtedly been the means of stimulating healthy com- 
petition. 

Prior to the great Exhibition of 1851, England was the world’s 
provider in things mechanical. Thie Exhibition opened the eyes of 
the foreigners and set them on the quí vive, and from that time 


in America and Germany and other countries, a mechanical spirit 


that threatens to overcome that of ourown, basgrownup. I am not 
prepared to say that the 1851 Exhibition (the firs£ seed of what has 
been a pretty prolific family) was a mistake even from a national 
point of view, as I believe we have reaped benefits from it which are 


ЕЕЕ 


* Inaugural address to the Manchester Association of Engineers by 
ү» President, Mr. Henry Hodgson, delivered Saturday, January 181, 
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far in excess of any detriment that may have been caused to us from 
that event, although it, no donbt, was the stimulating cause of what 
has now grown into severe compstition. We are all, of course, quite 
willing to admit in А general way that that must be right and best 
which does the most good to the greatest number, and we can all 
appreciate the force of this truth until it comes home to us 
individually. | 

The question which I draw your attention to is, In the race for the 
world's mechanical requiremente, are we holding our own, and, if so, 
are we likely to continue to hold our own ? 

We do not want all the trade, for if we had all we ooald not execute 
it. Taking a backward view of the last 25 years, and more especially 
cf the last 10, does the prospect before us hold out а hope that we 
sball maintain the foremost position in the race for the world’s trade, 
it we continue on our present lines? We shall, no doubt, for some 
considerable time to ccme be the foremost, but we should not forget 
that, com with any other country, we are largely industrial pro- 
ducers, w they, on the other band, are largely engaged in agri- 
cultural production. | 

I am no pessimist, but Iam of opinion that the condition of pro- 
duction will have to nndergo considerable modification if we are to 
continue to hold the foremost place in the rank of the mechanical 
Кейс ды of the world. We have, within the last few years, had an 

vasion of mechanical work both from American and Germany, and, 
unfortunately, from our standpoint, there is a likelihood of this being 
. Continued. It may be said that this is only the natural outcome of 

the late lamentable strike in the engineering trade, and that when we 
have entirely recovered from the dislocation, affairs will return to 
their normal condition, and we shall supply our own requirements as 
heretofore. Shall we? Not unless we сап, in the future, prevent any 
possibilities of strikes, and not until we re-organise our system of 
work, To the present we have been indulging in a spirit of self- 
sufficiency. The systems проп which we bave been working, whilst 
they have served well in the past, have been, and are, too much 
at We have been, and now are working too much on the 
lines of the gentleman who, having sons that appeared to him to have 
more go-aheadedness than discretion, stipulated in bis will that the 
basinese was to be continued on the old lines, with the result that 
soon after his death there was no busin-ss to conduct. 

Many of us have seen this same idea exemplified in the case of 
firms who, at one time, held foremost places in the engineering 
world, and whose business connections warranted the supposition 
that they were sound and safe as the Bank of England, but who, in 
consequence of epu. on too long and too tenaciously to the system 
on which they had built up their reputation, gradually declined, and 
ultimately disappeared altogether. The old Lancashire saying tkat 
“there are only three generations from clogs to clogs " possesses, to 
my personal knowledge, and also, I have no doubt, to many of you, 
more than a substratum of truth. What is true of individuals is more 
or less tue of communities. 

The old and much of the present system will bave to be largely 
modified if we are to maintain the leading position. One of the 
modifications, and a very important one, will have to be the relations 
between capital and labour; these ought, under no cirosmstanc:s, to 
be antagonistic, and although at the present moment there is no open 
display, there is an undercurrent of antagonism which prevents 
workmen from doing all in their power to advancethe interests of 
employers, which, in the long run, are also the interests of the 

workmen themselves. Man is a communist, and the success of one 
means, more or less, the success of many. . 

There seems to be an idea in the minds of many men, that the way 
to meet with continuous employment is to be careful not to do too 
much, this is one of the idess of which their minds will require to be 
disabused. A relation will have to be established between 


sum weekly. Someons 
that he is earning too much, the price is cut down, not because the 
price paid per article | 


himself and his employer. This is 
not an isolated case, but is one of common occurrence in shops where 
repetition work omy и the order of the day, and which must have 

g to a large extent the advantage which piece- 


wa kog poisses if rightly administered. 
There is anot 


the syste 
elasticity to meet the varying prose of the article manufactured. 
If a standard price exists for the construction of any article, there 
is not alwaysa standard price for the sale of that article, and the 
price must necessarily ebb and flow acoording to the demand; the 
cost being a fixture, but the sale price a variable one, the employer is 
the one who has all the advantages and disadvantages cf the varying 
prices. If the plus and minus oe each other, this may not be a 
very inequitable one, but the nps and downs may by no means be 
equal, and if the down grade should be one of considerable length 

trous resulte may be the consequence. It appears to me that in 
the case of such manufactures as admit of being worked upon the 
piece-work principle, the price paid for production should be governed 


-aro those present in 


directly by the pus obtainable in the open market for the sale of the 
article so manufactured. 

The piece-work system, however worked, does not meet the whole 
case of the relations between employer and employó between capital 
and labour. Bome system more comprehensive will, sooner or later, 
have to be adopted (I think the sooner the better), by which the 
interest of the two shall bs so bound together that the interest of 
one shall be equal? the interest of the other. A system of industrial 
partnership appears to me to be the solntion of the problem. In this 


partnership capital should have some fized minimum rate of interest, 


and the workman a fixed minimum rate of wages, the profits resulting, 
after these have been met, being divided equally (or in some other 
proportion) between the two. This scheme might answer if profits 
were always certain. ОГ course, profits ought to be certain, and the 
absence of profits merely the result of accident. This difficulty would 
be met by not dividing all the profits when made, but keeping in hand 
some proportion to build up a reserve fund, from which the minimum 
interest on capital would be made a certainty in the time of the lean 
ears. The workman's wages ha been paid weekly, he would 
ve nothing to receive at the end of the term, unless profits had 
been made, and I am inclined to believe that the incentive given by 
this method would be such as to ensure the desired result. 
The idea may be deemed Utopian, and it may also be contended 
that it has been tried and has failed, and to the latter contention I am 


quite prepared to assent. I am во prepared to assert that in every 


адз there has undoubtedly been someone who lived before his time, 


and further, that many failures do not necessarily prove a scheme to 


be unsound orimpracticable. Failures may only prove that the con- 
dions were not suitable, or that some leading factor has been omitted 
from the calculation. The industrial partnerships of the past have 
failed in most cases in consequence of the trade union factor being 
ignored, or not having been ео aiently allowed for. Іа many of the 
cases the scheme was inaugurated to gt rid of the trades union factor, 
which in the long ran proved too strong to be thus dealt with. The 
wisdom or folly of any such scheme cannot be tested by isolated 
cases, and the success or failure «f any үа experiment cannot be 
taken as determining the ultimate result. The tendency of the times 
in several directions is, in my opinion, to bring this subject within 
the range of practical ics, and I am inclined to think that there 
room who will live to see the idea put into 
practice in a more or lees complete form. К, 

Before I leave tbis subj:ct I will mention what, to many of you 
will be common knowledge, that, at апу rate, the rudiments of such 
a scheme is in ation in the manvfactured iron and steel trades. 
The Oleveland district is more particularly the one I have in mind, 
but this, I believe, also prevails in the other iron and steel c2ntres. 
Icis well known that the makere’ booke are examined quarter by 
quarter to ascertain the selling price of each commodity, and from 
the prices so obtained au average is struck which regulates the 
poe be paid to labour for the ensuing quarter. In this manner 

bour participates in the prosperity, and shares in the adversity of 
this branch of industry. Iam not sufficiently acquainted with the 
inner workings of this arrangement to pronounce any Judgment upon 
it, but it certainly sppears to me to have the elements of a working 
scheme which can be applied to much more complicated businesses 
than that of the manufacture of iron and steel. The weakness of 
the arrangement, to my mind, is that it does not make the workman 
а participator in the profits, bat only in the market price of the 

rial, therefore it loses the inducement on the part of the work- 
man to reducs the cost кү Arter tla It certainly has done this 
amount of good, that whilet before the sckeme was inaugurated 
strikes were of f equent oocurence, now they are practically a thing 


of the past, and, as a consequence, both capital and labour have 


reaped an immense advantage from the arrangement. 
(To be continued.) 


POSTAL CRITICS. 


For the critic on the war- path there is no better target for 
his missiles than the Post Office. Far be it from us to 
declare that the administration is ect, or to assert 


that criticiam, when kept within proper limits, is unhealthy. 
Bat in its relations with the public the postal administration 
is frequently more sinned against than . Having b 


means of criticism and legislation done its to banis 
from the Post Office all volition, having left no room for the 
exercise of discretion, having in fact reduced the department 
as nearly as possible to the condition of a machine, the public 
then turns upon it and cries “ Red tape!” when it carries 
ont its fanctions with mechanical regalarity. Forgetting 
that a large public organisation such as this must treat all 
men 88 equals, and, disregarding the inducements of profit- 
making, must do ita utmost to render efficient service 
to the least of its cliente, the public indignantly demands 
from it the mobility, the ductility, of a private business firm. 
The principles underlying the competitive private firm, which 
must, for its very existence’ sake, trim its sails to every 
current of the financial air, are the principles which should 
be most persistently banished from a State business. 
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One of the latest postal critics is distinctly in a temper. 
Under the title of “Knots of Red Tape at the Post Office,” 
the /. James's Gazette waxes wroth at some of the seeming 
anomalies of telegraph charges. The ground of the first 
charge is well chosen. Anyone who has even a nodding 
acquaintance with the German language knows that word 
combinations are more common in that language than in any 
other. The most elementary German Grammar will dis- 
courage the student who is inapt at word dissection. Three 
or four words—nay, whole p are commonly welded 
into one word. So our contemporary chooses the telegrams 
* made in Germany in order to demonstrate the stupidity 
with which the English Post Office treats compound words. 
This is how the grievance is stated :—“ According to the 
rule which obtains in Germany, the agent telegraphing to his 
principal will pay the charge for a single word only in 
respect of the words Dorset Square.“ There is a mis- 
statement here to begin with. There is no rule, German or 
other, which makes “ Dorset Square” one word. It is two, 
aud should be charged as two by the German counter clerk. 
The oritic then waxes very warm because the English Depart- 
ment collecta 2d. surcharge on such a combination, and 
adduoces in support the fact that we can send the German 
equivalent of Dorset Square,’ say Julichsplatz, without 
paying for two words. Thus the Englishman pays 4d. for 
the two words Julichsplatz, Cologne, in the address of his 
message, and when he gots a reply addressed to him at 
„Grosvenor Place, London, fully prepaid in Cologne, 
he has to pay a further 2d. in respect of the word 
‘place!’” Ав there is no clearing - house arrangement 
between the countries, and consequently England pockets the 
surcharges, our critic roundly accuses it of “slim ”-ness, 
This is unfair. Jalichsplatz is one word in German, and 
is accepted as one in England, “Grosvenor Place" is two 
words, and is only accepted as one in error by the German 
clerk. So the message sent to England is not fully prepaid, 
and the agent who imposes upon the German clerk’s lack of 
knowledge of the English language is surely the “slim” 

rson. Sach imposition is persistently attempted, not only 
in addresses, but in the texts of telegrams, and unless the 
recipients were surcharged, and pressure thus brought 
to bear upon the senders of such combinations, they would 
grow to unmanageable dimensions. The occasional sender 
of a telegram whose ondent is taxed for an error 
committed in good faith is really the victim, not of the 
English Post Office, but the “slim” agent who knowingly 
sends improper combinations to bis principal. Dorset 
Square" is two words in English as surely as '* Boulevard 
Mulesherbes is two words in French, despite the fact that 
the usage of the German language makes Julichsplatz" one. 

“The whole method of dealing with double and com- 
pound words in telegrams in this country is," continnes our 
contemporary, “in а truly parlous condition—a welter of 
confusion." Even were we to admit this, does the 
blame necessarily rest with the Post Office? The 
examples cited in support of this contention are too well- 
worn to require quotation in full. Ohsring Oross ів 
two worde, Barton-in-the-Olay” is one. The anomaly is 
more apparent than real. If the critic of the &. James's 
Gazette would turn up his Hansard for April 4th, 1898, he 
would find a very full explanation there given by Mr. Hanbury 
in reply to Mr. Henniker-Heaton. “ Why,” asked the hero of 
Ocean Penny Postage, “why is ‘Woodford Green’ one, 


‘Charing Cross’ two, and ‘ Newcastle-on-Tyne’ one?” - 


And he goes on to ask “whether he (Mr. Hanbury) will 
direct that clear and definite rules ering one intelligible 
principle, shall be substituted for those on the subject in the 
Post Office Guide?'" Mr. Hanbury went to the root of the 
matter at once. “ It is difficult,” he said, “to say what are 
compound names, whether, for instanoe, his hon. friend would 
treat even his own name as one word or two." “Kentish Town 
and Charing Cross,” continued the genial Secre to the 
Treasury, “ are charged as two words, while Woodford Green 
is charged as one, because like Newoastle-on-Tyne, it isa 
separate town or village, and neither of the other two places 
is.” It was clear that without such a rule any group of 
houses might describe itself by а name as long as an ordi 
sentence and claim that it should be treated as one word. 
The unkindest cut of all was when the hon. member for 
Canterbury was invited by Mr. Hanbury to suggest “ап 


‘more intelligent principle’ such ав the question proposes," 


the Post Office would, he was sure, be glad of his assistance. 
That is practically the crux of this question of compound 
words: “Js there any intelligent principle which, whilst 
preventing abuse, will obviate all anomalies?” If во, the 
Post Office has, through the mouth of its representative in 
the House of Commons, invited suggestions. 

The latest critic is on safer ground in his next gramble. 
He asks in effect that the ваше trouble should be taken to 
deliver а telegram as is now taken to deliver a letter. He 
must, however, make an allowance for speed. Letters 
insufficiently addressed are frequently some days, or even 
weeks, before they are triumphantly handed over to 
their rightful addressee. What would he вау were 
a telegram thus treated? Is it not obviously 
a wiser course to return them promptly to the 
sender as undelivered, so that he may rectify the faulty 
address, and go secure the prompt delivery of what is, 
perhaps, an urgent message? So far as our contemporary 
objects iy By as looks н e ар бо Ѓогое а 
registe ress upon а 80 W own t 5 i 
is unnecessary, we agree with it. We are р! to know 
that the postal authorities have, as far as possible, stopped 
such wilful obstruction to unregistered abbreviated addressee, 
and if our contem will make inquiries, it wil) find that 
the grounds of this plaint have practically been removed. 
Where such cases oocur they are survivals which the Depart- 
ment is endeavouring to stop. 

Do not let us be understood to be defending the whole of 
the principles of Postal Administration. We only wish to 
show that a knowledge of the real difficulties hedging round 
some of these apparent anomalies will put out of court the 
vituperation and charges of bad faith, “ slim ”-ness, and other 
sins in which our contemporary so glibly indulges. There 
are two sides to the question. When we detect any real 
endeavour by the Postal Telegraph Department to hamper 
the commerce of this couutry, we shall be among the first 
to expose it. 


CONTINUOUS AND MULTIPHASE POWER 
PLANTS FOR FACTORY USE. 


[COMMUNICATED. ] 


A coop deal has been written, and still more said, about the 
rug en of multiphase over continuous current power 
lanta latter being the most usual in this country. We 
ve also heard from the lips of the President of our Insti- 
tution, Prof. S. P. Thompson, that continuous current motors 


are doomed, and will drop out of use within the next few 


It is therefore both interesting and instructive at this 
resent moment to see what actually has been done, and is 
ely to be done, iu the near future in the way of multi- 
piap machinery to replace the oontinuous current power 
nts. 
Р In the first place it must be quite evident to everyone 
interested in the subject, that multiphase motors will work, 
and farther, that the torqae obtainable at starting is greater 
than was originally supposed, which enables them to start up 
without difficulty against reasonable loads. 

Farther, this being the case, opportunities will no doubt 
crop up where the use of multiphase motors for transmission 
schemes will be a convenience, thereby saving rotary con- 
verters. It is, however, on long transmission lines that multi- 
phase motor plants ced greater advantages than they do in 
the ordinary factory, shipyard, iron and steel works, and the 
single advantage named above, of being able to ср with 
ro converters, will go some way towards eliminating 
certain disadvantages introduced by the multiphase motor, 
which are dealt with later on. : 

That multiphase motors are, however, at present not quite 
ready to meet the demand, seems evident from the fact that 
in equipping the New York Elevated Railway, the Westing- 
house Company are generating three-phase, and converting 
to continuous current for the motors. This can be taken as 
representing the latest practice in the States. 

When one comes, however, to ordinary factory driving, 
such as one meets in iron and steel vols Bhipyards, and 
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engineers’ shops in this country—establishments which 
almost always have generating planta of their own—it 
is extremely difficult to see, after weighing the pros and cons 
of each case together, where the advantage of the multiphase 
system comes in. 

One is always rather liable to think that ideas and systems 
originated abroad, and which have possibly been put to some 
practical use, аге necessarily superior to our own systems 
and methode, and this, coupled with the wish to be the first 
to introduce a new system into our own country, may to some 
extent be responsible for the opinions of some of our engineers 
in favour of multiphase motors. 

Prof. Thompson and other engineers came back from the 
Swiss tour this sammer with the idea that there was nothing 
to tonch the multiphase motor. On trying to ascertain 
the cause of this opinion, the advantages claimed for it, so 
far as the writer can make out, resolve themselves into the 
following :— 

1. Probably somewhat cheaper in prime cost, size for size. 

2. Dae to the absence of a commutator, the maintenance 
cost of motors, as well as generators, may be somewhat smaller 
than that of continuons current machinery. 

8. The starting and switching arrangements are 
undoubtedly somewhat simpler, and both the prime coat 
and maintenance сові of same will be less than with a con- 
tinuous current starter, which is always liable to spark and 
deteriorate. 

On the other haud, however, the disadvantages of multi- 
phase motors are not to be ignored from the point of view of 
the works’ manager who has to use them. 

Some of the difficulties met with in multiphase power 
plants are the following :— 

1. The starting torque is poor compared with that of a con- 
tinuous current motor; and, although theoretically the maxi- 
mum torque can be obtained at starting (by the introduction of 
resistances into the rotor circuit at the moment of starting), 
yet practically the torque often required at starting, and at 
stages during actual working for a great many tools fitted 
with separate motors, very much exceeds this normal torque, 
and cannot be dealt with excepting by the use of an abnor- 
mally large motor. 

The writer knows of a good mary continuous current 
motors which have had to be overloaded between 25 per cent. 
and 50 per cent. for several hours at a time, and, in addition 
to this, to be capable of dealing with momentary overloads 
amounting to about 150 per cent. over the normal load. 
This continual overloading of a continuous current motor 
is not desirable from the point of view of wear and tear, 
yet it is possible, and often a convenience. - 

With a multiphase motor, one is given to understand that 
this is impossible, and consequently a larger size of motor 
has to be used to be capable of dealing with the momentary 
overloads, which means that this larger motor will be run for 
the t of its time at perhaps one-third or half ita 
full load, which, from the point of view of efficiency and 
prime cost, is not deairable. 

In other worde, in deciding what size of multiphase motor 
to use to drive a tool, one has to be guided by the peak of the 
power carve, whereas with the oontinuous current motor one 
would look at the average height of the power curve, and 
rely on the “overloading power" of the motor to carry one 
over the p 


Then again, it should be borne in mind that the continuous | 


current commutator, with carbon brushes, will not give as 
much trouble as is often made out, if the motor is not heavil 
overloaded—it is when the motor is considerably overload 
that sparking and wear and tear of brushes and commutator 
commence. If one is going to compare the wear and tear 
of a multiphase motor with that of a continuous current 
motor, one should run the latter under the same conditions, 
Which usually means considerably underloaded. i 

2, The use of three or more wires to each motor in a 
factory, in place of two, is a disadvantage. 

8. The impossibility of regulating the speed of a multi- 
phase motor to a nicety is very objectionable from a practical 
point of view, and the continuous current motor in fighting 
its way against the old methods of driving has been able to 
emphasise this point to great advantage. 

4. Finally, the difficulty of getting readings of what a 
motor is actually doing—with anything like a shop instra- 
ment—will be felt. 


One advantage of continuous current distribution for 
motor work is, that one knows exaotly where one's power 
is going to, and how much each tool or line of shafting 
consumes, 

The difficulty, however, of taking rough readings in the 
shop with the multiphase system means that, in the majority 
of casee, the readings will most probably not be taken. 

In short, the multiphase system does not seem во accom- 
modating and flexible for power work as the continuous 
current system. 

The writer started some time ago, with a perfectly un- 
biassed mind, to find out about, and in certain cases to inspect, 
some of the multiphase plants put down in this country. 
In short, to answer the question to his own satisfaction, 
whether the multiphase system had pointa which could not be 
touched with the continuous current system, and if so, what 
these points were. 

He had the privilege of inspecting a large.motor plant on 
the two-phase system, put down in the North of England in 
some steel works, by an engineer who had had considerable 
experience in driving the class of tool met with in similar 
works by continuous currents. 

He was informed by the general manager that the 
complete plant was now giving the utmost satisfaction, 
although in the first case the rotor of almost every motor 
had burnt up, due to та not having been made 
for the temporary overloads, which this class of tool 
necessitates. | 

The original motors were discarded, and others of double 
the power were substituted, which are now giving every satis- 
faction, although working, it should be noted, as a rule, well 
below their no load. 

It is only when the heaviest load comes on, momentarily, 
that the motors are fully loaded. Four cables were run to 
each motor (although the two inner ones were oombined in 
one for some of the spans); it has since been found neces- 
sary to duplicate the cables to transmit more power, hence 
we have eight cables abont the works. - 

The conclusion the writer came to, after inspeoting the 
motors at work, and watching the loads very carefully as 
they suddenly came on and off, was that although the plant 
was no doubt doing all that the general manager claimed for 
it in the way of effecting great economies over the old 
system of driving, yet this plant was doing nothing that an 
ordinary continuous current plant would not do, whilst it 
did not possess the flexibility and certain advantages in 
small details which the oontinuous current plant would 
have had. | 

The motors required quite as much attention as continuous 
current motors would have required, which, after all, only 
amounts to filling up the oil chambers with oil—say, once а 
week—and cleaning down the machine with a piece of waste. 
In addition to this, a continuous current motor would only 
have required its commutator wiping over, and occasionally 
cleaning with a piece of emery paper. 

The writer has since been given to understand that the 
engineer responsible for this plant does not contemplate 
patting down further multiphase plants for work of this 
escription, -` | 

Another plant on the MUR лш system put, down in this 
country is for driving a cutlery factory in the Midlands. 
The writer was not allowed admission, being told by the head 
of the firm that the system of motor driving had been во 
carefully thought out, that they were not disposed to give it 
away, and from what the writer has heard from those that 
have seen the plant, this acoounts no doubt for the fact that 
the chief motor is situated in the engine room, driving в 
length of shafting, which is brought to it through the engine 
room wall. A number of other motors are spread about 
the works. The writer is, however, given to understand 
that nothing is gained here by using multiphase motors, 
whilst, on the other hand, the objections already pointed ont 
are present. 

Another plant on the multiphase system has been put down 
in the West of England for driving some heavy engineering 
shops, and the writer had the privilege of inspecting this 
plant. There are about 10 multiphase motors at work, the 
majority driving long lengths of shafting and counter- 
shafting, &c., which enabled thé motors to start up on a 
aa light load, as the tools would be running light at 

t. 
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working, and although the suthorities seemed ectly 
satisfied with the results they were obtaining, it is quite 
certain that they would have obtained equally good results 
with a continuous current system of driving. 

There were big savings to be made over the whole system 
of driving, and any system of motor driving wculd have 
saved them. AN 

At first the writer was full of hope at seeing in the engine 
house а large name plate, measuring about 10 feet x 1 foot 
_6 inches, bearing the contractor’s name; after this he felt 
sure there would be something worth seeing, and to be learnt 
from the multiphase system, but the system of driving did 
not warrant this hope, nor yet did the enclosed aro lighting 
adopted through the shops. 

Enclosed aro lighting for any shops is bad enough, but 
when it comes to alternating enclosed lamps, and for foundry 
lighting, the system is sure to be a failure for want of suffi- 
cient light. 

It should not be forgotten that the manufacturing ocon- 
cerns, both in America and on the Continent, are fewer in 
number, but more powerful, individually, than our own. 

Consequently, when one of these large concerns becomes 
intereeted in apy special patent, it is in a better position to 
introduce and push that system (although possibly its merits 
might not warrant it) than апу of our own manufacturers 
would be; and further, the favourable influence radiating 
from any of these large engineering concerns is bound to 
make itself felt, and, to some extent, respected. 

Before deciding for ourselves, however, as to the value of 
any system, it is important that we should make allowance 
for the commercial interest our American and Continental 
friends have in their own systems, which accounts no doubt 
largely for the number of multiphase planta met with 
abroad. . 

. On the Continent the leading manufactnrers act largely as 
the contulting engineers, and their advice is taken without 
any further questioning ; cons quently, if they are interested 
in one system, for which they ho'd perhaps the master 
patente, they will advocate it, and try to get the system 
universally adopted. 

In conclusion, it should, however, be pointed out that pos- 
sibly our multiphase friends abroad have more up their sleeve 
than they will divalge, and also that their make of motcr is 
superior to the ones made in this country, to which the above 
descriptions refer. 

If tbis is, however, not the case, it is very difficult to 
understand, unless it be а transmission job, where the advan- 
tages of the multiphase system comes in. 


ELECTRIC MOTOR CARS. 


THERE is probably no application of electricity full of 
кеца promise than that of motor сагв, and probably in no 

irection has greater disappointment been experienced. In 
spite of the many failures, however, there has been a con- 
stantly growing interest in electric motor cars, and great 
activity is being displayed on all hands by inventors, With- 
out for a moment wishing to decry the efforts to introduce 
electric motor cars in this country, it certainly does sppear 
as if greater suocess had been achieved both in the United 
States and in France. 

But even in these two countries there ів a certain amount. 
of difficulty in obtaining authentic information as to the 
working results. Detailed descriptions аге plentifal, but 
when we come to the important question of maintenance, 
there is little or no information forthooming. A recent issue 
of the Electrical World contains a most interetting account 
of what is termed an electrical automobile system which has 
been in use for some time at Newport, R.I. Some portions 
of this description are of extreme interest, on account of 
the carefully planned details of a motor car system, and the 
possibility of an electric carriage company doing business 
with the hiring ont of vehicles. It appears that this 
company started business with the idea of supplying a sum- 
mer population with automobiles, and though there must 
have been a certain amcunt of trouble in instracting the 
persons who hired such vehicles, it is a remarkable fact that 
although the greater part of the vehicles were not_operated 


by the company’s servants, v 

recorded. During last summer the company had some 20 

carriages in operation, and for the whole of the season they 

were in use, 

adopted Whe pein of dealing А сада n 
opted :— When the carriages were brought in for the night 

they were immediately washed, sponged, chamoised, and 


polished by their dryers. The carriage was then run to its 
night berth for inspection and charging, but before being 


cbarged Ше rear axle was jacked up, both rear wheels 
taken cff, and both balls and conee examined before the 
wheels were returned.  Commutators and brushes were 
examined and oleaned, and all bearings i and oiled. 
The oombination meter was examined while wheels were 
being run clear of the floor, to see if the normal amount of 
power was being consumed, and the brake tried to see if both 
wheels worked together; the gong and lamps were over- 
hauled, jacks removed from the rear axles, and charging 
ping inserted, and the steering gear was tried and examined. 

hen fully charged, a large card with the word Charged“ 
was placed on the carriage in a 5 place, and in the 
early morning the tyres were inflated while the carriage was 
still in its night berth. A running test of the brakes was 
made in the yard, and the Charged card reverscd, showing 
the word “ Ready." It might appear, of course, that such 
an undertaking would prove a most laborious one, bat 
although probably an electric motor car might require a little 
more detailed attention than a horse and vebicle, it must not 
be forgotten that if the whole of the vehicles of this com- 
pany had been drawn by horses, it would have required a 
considerable staff of ostlers ard stable-men to attend to the 
requirements of the horses. Apparently carriages were sent 


.out early in the morning, and probably were not returned 


until late at night. 

Qaite early in ita operations the company was confronted 
by two serious difficulties. The pumping of the wheel tyres 
by hand cost some $2.40 per day, or $676 per year for ай. 

his expense was quickly disposed of by installing a large 
electric motor connected by a belt to a Kuowles air com- 
pressor. The need was also felt for some cheap device for 
taking the batteries ont of the carriage body and returning 
them again. It was found that the trouble with moet devices 
of this character was either in bigh investment co:t, or in 
the difficulty in getting the changing apparatus into the 

iage and round the battery, unless a design were adopted 
which could handle the entire weight of the carriage, and 
this would cost far beyond what а small plant could afford. 

The reeult of the investigations of the managers was 
the building of а special truck with broad wheels and a 
swivel in front. On the top of this truck was placed а 
turn-table, which would exactly meet any angle of the 
carriage. On the turn-table were mount d rollers, and a 
drawing apparatus, which consisted of a bicycle chain having 
on the end a snap, which connected on to a hitching ring 
sorewed on the front of the battery boxes. The upper 
end of the chain was made fast to a simple positive clutch, 
mounted on a hand-rotated shaft. These clutches were 
thrown in or out, as one or more of the four battery 
boxes needed to be withdrawn. To accommodate the 
varying height of a motor car or the mounting of the 
carriage springs, which altered as each battery box was with- 
drawn, а lever was placed under the turn-table, which у 
means of а hand screw on the rear of the truck was rai 
or lowered, which in turn moved the front of the turn-teble 
up or down. The side motion of the turn-table was effected 
in the same manner but by a lighter screw. As the truck 
was portable, it was possible to withdraw the from 
the carriage in any convenient plaoe and move the cells 
away for charging. The batteries were returned to the 
carriage by simply pushing them back by hand, aided by the 
slight angle of the top truck. А 

Quite an elaborate system prevailed regarding repaire, 
and in order to ascertain the exact cost of different 
repair operations and renewals, a series of time cards 
was used, each containing the date, style, and number 
of the carriage, the part repaired, what was done to it, 
the material used, and, if possible, the cause of the 
trouble and the condition of the part before it was 
repaired. On the back of this the one or more workmen 
who worked on the repairs signed their names, and pui 
opposite the time they started and the time they stopped. 
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From the illustrations which accompany the article there 
are improvements effected, but for the most part we are fain 
to admit that they emphasise the absence of the horse. 
Apparently the vehicles of this company were eubjected to a 
certain amount of rough usage, for vehicles designed to 
accommodate four people were frequently made to carry 10. 
These vehicles weighed 2,500 lbs., had a speed of 10 miles 
per hour, and a record mileage of 87 miles level. Although 
vehicles of other designs were used, there was no very serious 
difference in the weight, and the mileage was about the 
same. Though it is regrettable that no deta accompany 
the article as to the cost of operation, it is worth quoting the 
writer's brief account of what the vehicles had to suffer. 
Among some of the accomplishments of customers were the 
putting in of a safety plug when the amateur driver had 
placed the controller on the full d notob, with the result 
that the automobile nearly went through tbe side of a barn. 
Again, while at a picnic, one of the customers, for some 
reason or other which is not explained, ran one of the motors 
through a huge bonfire. Another inventive genins raced 
downhill backwards, and while going 20 miles an hour, reversed 
his motor, with the result of making the carriage turn а com- 
plete somersault. Whether the driver was satisfied with his 
achievement the writer does not gay. Another driver became 
confused in going up a sharp incline, and jumped from the 
car without taking out the safety plug. As he jumped, his 
coat caught on the safety lever, and started the machine ahead 
at full speed. The car first rammed Mr. Vanderbilt's steam 
carriage; having disposed of its steam rival, it made for 
Mr. Winthrop’s gasolene machine, which it just grazed, and 
ended ita career by going down 11 stone steps to the wine 
cellar of the golf club, which is proof that the car knew 
what it wanted. It took three hours to get this machine 
above ground, yet, apart from the repairs to the dashboard, 
it was ready to go into commission in an hour, which shows 
the sound quality of the golf club’s wines. The writer in 
our contemporary also states that frequently the emergency 
wagon was called out by a carriage that was su to be 
disabled. On arriving upon the scene, after, perhaps, a mile 
run, it was found that the customer had forgotten to put in 
his emergency plug. On the other hand, it is certainly to 
the credit of these same customers that not one horse was 
caused to run away during the whole of the season. In the 
same journal an account is given of what is termed a record- 
making automobile, and the performance of this motor is 
certainly a remarkable one. e vehicle was one of the 
Electric Vehicle Company's Columbia vehicles, and the 
storage battery was made by the Electric Storage Battery 
Company. The object to be achieved was to determine 
the governing factors in the construction of a storage 
battery, motor, tyres, bearings, and running gear construc- 
tion for a light long-distance automobile. The front wheels 
were 32 inches diameter, and the rear 86 inches, and solid 
rubber tyres were employed. On the subject of tyres it is 
worth relating that an electric vehicle bas been running in 
and round London for some nine months, and the tyres, 
which are of the solid type, have not been renewed. Assuming 
that the springs of a vehicle are good, better resulta should 
be obtained with solid, rather than with pneumatic tyres, and 
there are certainly fewer chances of anything going wrong. 

In the record-making car alluded to one motor was 
employed, which drove the wheels through single reduc- 
tion gear, the capacity of the motor being 25 amperes at 
80 volts, and 1,000 revolutions per minute. e total 
weight of the vehicle, with battery, was 2, 180 lbs., 
the battery weighing 980 lbs. The controller gave three 
мо ahead, and two backwards. Instruments for taking 

e readings were provided. The battery consisted of 48 
cells, mounted in four separate boxes of 12 cells, each cell 
containing 11 plates. The capacity of the battery when dis- 
charged at 22-ampere rate was 150 ampere-hours. It is 
unneceseary to give the whole details of the run, but it ma 
be mentioned that tbe time of starting was 11.41 a.m., an 
that at the end of 22 miles the time was 1,29.22, the voltage 
at 22 amperes disch was 97, and the kilowatt-hour 
expenditure 3:7. At the end of the 60th mile the time 
тав 5.45 p.m., the voltage reading was 95, at 22 am 
discharge, and the watt-hour expenditure 2°65 kw.-hours, 
The total time travelling in one direction, from the 
Ferry in Camden to Atlantio City, was 6 hours and 4 
minutes, and the total distance traversed was 68°57 miles. 


The total expenditure of ne 9:17 Kw.-hours. The 
ampere-hour efficiency of the battery was taken at 86 per 
сеп. and the average charging voltage 110. The total xw.- 
hours necessary to purchase to make the run were 12:8, and 
at 8d. per Kw.-hour, the price paid in Atlantic City and 
Philadelphia, the cost amounted to 806 7d., or a little over 
Id. per are Farther trials followed on the Ries day, the 
battery and carriage receiving no attention in the meantime, 
until a distance of 96 miles had been accomplished, when 


the battery was re-charged. The condensed data for the 100 
miles are as follows :— | 
Total distance travelled 100 miles. 
20 time кашый RA ре ivi Срока оа 
verage speed in m ur А 
Voltage just before finishing 100th mile 78 at 22 amperes, 
Total kw.-hours expended... к . . 136. i 
Total xw.-hours of charge .. 209. 


Oost of ch at 6 cents Kw.-hour .. $1.35. 

The best previous record for ап electric &utomobile on 
one charge of the storage battery was 136 kilometres, or 
844 miles, at an average speed of 11:6 miles per hour. The 
weight of the battery was 2,000 lbs. 

ere is no doubt that the motor car accomplished a very 
fine performance, and if it had not been somewhat spoilt by 
collisions a mnch better speed would have been attained, as 
is evidenced by the fact that five miles were covered in one 
instance in 22 minutes and 80 seconds, and another five 
miles were actually covered in 14 minutes 49 seconds. It 
was not surprising that at such an excessive rate of travelling 
a collision should have oocurred, and the drivers of the car 
are to be congratulated that they were not driving through 
Surrey. Such data are of course of extreme interest to all 
who are working on the subject of electric motor cars, and if 
they could be amplified with figures regarding cost of up- 
keep а very vexed question would be settled. 


NEW PATENTS AND ABSTRACTS ОР 
PUBLISHED SPECIFICATIONS. 


REW PATERTE.— 1900. 


Compiled expressly for this journal by W. P. Тномрвох & Co., Electrical Patent 
Agenta, 822, High Holborn, London, W.C., and at Liverpool, Manchester, 
and Birmingham, to whom all inquiries should be addressed. 


4,9314. “Improvements in and connected with tele hy." W. L. Wise. 
(A. C. Crehore and G. О. Squier, United States.) Dated January 8th. (Date 
claimed under Patente Rule 19, March 6th, 1899.) 

490. “Improvements in electric arc lamps.“ H. Bremer. Dated January 
8th. (Complete.) 

484. “Improvements in and pertaining to phonographs, gramophones, 
telephones, and the like.“ A. 8. Bowrnzy. Dated January 8th. 

405, “ pence in apparatus for electrically interlocking the doors or 
gates with tbe operative machinery of hydraulic or other lifts." F. T. HoLLiNs 
and Н. C. T. AMENDT. Dated January 8th. 

440. “Improvements in electric light sockets.“ L. M. CHapman and J. M. 
GELATT. Dated January 8th. 

68. "Improvements in electrical switches." W. L. Wise. (The Aktien 
Gesellschaft Elektricitüts-werke vorm. О. L. Kummer & Co., Germany.) Dated 
January Sch. 

466. “Improvements in apparatus for facilitating the escape of gas from 
electric storage batteries or accumulators.” W. J. WELLS and ALLAN and 
ADAMSON, LIMITED. Dated January 8th. 


467. n in or relating to electric light fittings." B. M. FLETCHER. 


Dated January 

489. "Improvemente in devices for locating earth contacts on electric 
circuits.“ M. J. Myers. Dated January 9th. (Complete.) 

507. "Improvements in the construction and manufacture of electric bells.“ 
A. CLARKE. Dated January 9th. 

516. “Improved electric switch for electric trams and railways.” J. VESELY, 
Dated January 9th. (Complete.) 


594. “Improvements in and relating to variable electrical resistances.” 


E. A. Goppix and J. T. ARMSTRONG. Dated January 9th. 

541. “Improvements in process of and apparatus for magnetic separation.” 
С. Q. Payne. Dated January 9th. (Complete.) 

559. “Improvements in transformers." W. L. Wisg. (The Aktien Gesells- 
chaft Elektricitits-werke vorm. О. L. Kummer & Co., Germany.) Dated 
January 9th. 


b65. “Improvemente in and or connected with electric meters" J. G. 


Lorrain. (Н. A. Macdonald, France. Dated January 9th. 

591. “Improved apparatus for regulating the current in an electrolytic in- 
terrupter.” L. N. Tyack and F. B. Fawcett. Dated January 10th. 

5986. New process of total suppression of motive power as well as of electric 
energy in the industrial production of carbides.” J. ре BuRGUE and R. Вохүк, 
Dated January 10th. 

610. “Improvements in electric order telegraphs for use on shipboard and 
elsewhere.“ С. Е. KRONHEIMER. Dated January 10th. 

622, ‘Improvements in incandescent, arc and other lamps." E. BoNHIVERS. 
Dated January 10th. (Complete.) 

628. “Improved carriers for wires or electric conductors, such as the trolley 
wires or conductors of electric railways, tramways, and the like." R. F. BLACK. 


Dated January 10th. | 
680. “А method of and ap tus for conneoting electric meters in three-wire 
circuits." J. R. Dick and THE ABON MANUFACTURING Company. Dated 


January 1 
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686. “Improvements in screens for incandescent electric lamps.” Н. 
Simpson. Dated January 11th. 

638. "Improved electrode.” E. A. LR 8uEvR, Dated January llth. 

655. “Improvements in or connected with electrically actuated mechanism 
applicable for various purposes, such as the steering of ships, the working of 
engine room or like telegraphs, or the капи of guns.“ G. E. VAUGHAN, 
(J. A. Vaughan, South Africa.) Dated January llth. 

659. “Improvements in electric switches.” A.Garpy. Dated January lith. 

661. “Improvements in telephone apparatus.” W. Moserey. Dated 
January llth. 

676. “Improvements in or relating to electric batteries." H. Н. Laxe. (R. C. 
McCartney, United States.) Dated January lith. (Complete.) 

689. Alternating current meter for small non-inductive charges.“ V. I. 
Freny. (Allgemeine Elektricitiits Gesellschaft, Germany. Dated January 
llth. (Complete.) 

115 “ Improvements in magnetic cut-outs.” E. ANDREAS., Dated January 
tb. 

700. "Improvements in compounds for di-electrical purposes." С. JUNG, 
A. BRECHER and A. KrrTEL. Dated January lith. 

739. “Improvements in electrical switches.” C. M. Dorman, R. А. Змітн and 
H. G. Bacos. Dated January 12th. (Complete.) ' 

750. “Improvements in and relating to dynamometers" F. J. Cox. Dated 
January 19th. 

758. “Improvements in controlling devices for the motor circuits of elec- 
trically propelled vehicles." J. WETTER. (The Elektricitits Aktien Gesell- 
schaft vormals Schuckert & Co., Germany. Dated January 12th. 

768. ‘Improvements in or connected with electric arc lamps." THE Davy 
ELECTRICAL CONSTRUCTION Co., Lrp., and J. L. E. DANIEL. Dated January 12th. 

716, "Improvements in electric fittings." A. E. Bennett. Dated January 


818. “Improvements in the. manufacture of accumulator plates.“ 2. 
STANECKI. d January 18th. (Complete.) 

814. Improved method of and installation for operating two-phase electric 
motors.” B.G.Laxwr. Dated January 13th. (Date applied for under Patents, 
&c., Act, 1888, Section 108, June 14th, 1699, being date of application in U.8.). 

887. “Improvements in or relating to incandescence electric lamps.“ H. H. 
Lake. (T. Shearman, U.S.) Dated January 13th. (Complete.) 

888. “Іш ements in or relating to incandescence electric lamps.“ Н.Н. 
Laxe. (T. Shearman, О.В.) Dated January 18th. (Complete.) 

899. “Improvements in or relating to incandescence electric lamps." H. H. 
Lake. (T. Shearman, О.В). Dated January 18th. (Complete.) 

840. “Improvements in or relating to incandescence electric lamps.” H. H. 
Lage. (L. Shearman, United States) Dated January 18th. (Complete.) 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. THOMPSON 
and Co., 899, High Holborn, W.C.,and at Liverpool, Manchester, and Birming. 
ham, price, post free, 9d. (in stampa). 


1887. 

4,934. “improvements in electrio aro lamps.” Н. Delavan. Dated February 
gard, 1897. Arc lamps are obnstructed with flat supply chambers, each holding 
a row of carbons, and with clutch mechanisms for feeding these automatically. 
Each carbon is pointed at one end and recessed at the other to fit the oor- 
1 of those решш and following it to the arc. The carbons 
in the chambers are moved towards their outer sides by үкө actuated by 
springs. The outer carbons are drawn downwards by ntermittently-acting 
clutches. Each olutch consists of two jaws on inclined rods which are held up 
by surrounding springs; the jaws are linked to an adjusting nut on a hollow 
movable core in a solenoid through which tbe carbon paeses. The lamp being 
in circuit, current passes directly from one thermal to the other through а 
5 ею armature, a contact, and a high resistance electro: magnet. When 
the erence of potential is sufficient to cause the magnet to lift the armature, 
contact is made. Current then passes by the armature and contact through 
the two solenoids, each solenoid then draws down its core, closing the jaws on 
the carbon and drawing it down until the breaking of contact allows the jaws 
to open again. The main current passes to the carbons by the chambers which 
are insulated, and through two other solenoids operates a movable core and 
jaws similar to those acting on the carbon to strike the arc on starting and keep 
it of proper length. An ash receptacle is provided. A marble and asbestos 
stop fixed below the carbon points supports them when the lamp is not in 
operation. 6 claims, 


for autematicalty outting out electrical our- 
ва rising above or below a determined maximum or 
minimum, and for wally turning on such currents.” E. 1. . Dated 
February 94th, 1897. Consists of a combined cut-out and switch arrangement 
for use in dynamo circuits for charging accumulators, &c., by means of which 
the circuit is automatically broken when the strength of the current rises above 
a certain maximum or when it falls below a certain minimum; at the same 


time provision may be made for turning on the current gradually. 8 claims. 


6,699. “improved construction of ronous motor for single or polyphase 
alter electrical ia oombiuation with an auxiliary synehronous 
motor." D. Abel. Dated March 2nd, 197. An asynchronous motor for 
utilising monophase or polyphase alternating currents is combined with an 
auxiliary synchronous motor. The stationary induced part of the asynchronous 
motor is wound with four coils which are closed respectively upon & corre- 
sponding number of coils on the stationary armature of the synchronous motor. 
The revolving inducing part of the asynchronous motor is wound with coils so 
ав to produce two opposite poles, and these coils are connected. with the 
working circuit through contact rings and brushes. The inducer or field-magnet 
of the synobronous motor is furnished with a winding capable of being con- 
nected with а continuous current supply, and carries an annolar conducting 
screen which opposes any variation of magnetio flux. When the inducing 
circuit of the asynchronous motor is supplied with alternating currents, it acts 
first as а transformer and supplies the armature of the synchronous motor with 
currents which cause it to start and run up to a speed very near synchronism, 
On supplying the inducer of the synchronous motor with a continuous current 
the asynchronous motor will be automatically started. Resistances are inserted 
between the two motors at starting, and are afterwards cut out. When mono- 
phase currents are supplied to the asynchronous motor, the synchronous motor 
must be started either by hand or by providing it with two starting circuits, 
one containing а self-induction coil or condenser and the other а resistance. 
2 claims. 


6,999. “Improvements in electric aro lamps." Т. E. Adams. Dated March 
16th, 1897. A clutch lamp with the arc enclosed in & small globe is provided 
with a series electro-magnet arranged to strike and maintain а long arc, and 
having a nearly closed iron magnetic circuit to economise power. The upper 
carbon is carried by an insulated arm of а blade and falls by its weight under 
control of a clutch of any ordinary construction. The clutch is connected by а 
rod with an arm of an L-shaped armature which turns on the lower pole of the 
magnet; the free upturned end of the armature is situated near an extension 
from the upper pole so that when the magnet is excited the armature passes 
under this extension. The opposed surfaces of the magnet and armature are 
of considerable area. Hooks on the magnet poles support the armature when 
the magnet is inactive. The upper hook supports an air pot in which pig 
carried by the arm of the armature operates to moderate its motion. these 


are supported by bolting the magnet to the оро! a casing. This is closed 

y & bottom plate which carries the outer globe holding arm. The top and 
bottom carry insulated plates, connected by a tube and a rod, which with 
the arm form guides for rollers on the clutch-blade to guide the upper 
carbon. The outer globe with a light cover is supported by packing between 
discs screwed on a sleeve. This sleeve slides upon а tube secured in the 
erm and is supported by a nut thereon. The nut is connected with & rod 
and a surrounding tube having projecting parte within the tube to 
support the globe ina lower position when the nut has been removed from 
the tnbe. The inner globe is held by a timble and spring against a thin 
metal cover secured by a screw on a rod, which fs fixed in the tube. The 
upper carbon slides through a plug screwed into the cover. The lower carbon 
is held in a clamp consisting of two curved pieces, one ‘fixed on a rod and the 
other held by a screw and pins, electric connection being made by the rods with 
the plate which carries a binding screw. The upper carbon holder is connected 
by а flexible lead with the magnet, an adjustable resistance and a hand switch 
which projects from the casing and serves to make connection with a second 
terminal plate. The resistance is & wire helix passed through a number of 
short cylindrical insulators surrounding a ring A metal block clamped in the 
helix by а screw and washer gripping the wire, is connected by a flexible con- 
ductor insulated with asbestos to one of the terminals of the resistance to 
short-circuit more or less of it. The resistance is covered by caps which are 
separated by luga permiting ventilation. 20 claims. 


7,236. "improvements in switehing mere ee adagted fer use 
. motors." N. Edmunds. ted March 19th, 1897. In switches for 


controlling motors the contact arm is operated through worm gearing to make 
contact, and a quick break is given by a spring or weight. The contact arm 
which moves over a series of contacts for first closing the field circuit and after- 
wards the armature circuit through suitable resistances, is mounted on a spindle 
on which & worm wheel is also fixed. This wheel is operated by a worm mounted 
in а pivoted carrier bracket, and normally held out of gear by a g. On 
pressing down the rod the gearing engages and the contact arm can moved. 
When the switch is fully on a magnet is energised and holds down the bearing 
frame, во eae the switch in position. Should the ourrent fail the 
penring frame is no longer held down and the spring causes & quick break. 
aims. 


7,8973. — "Improvements in the a tus for eoatroiling the action of clectria 
motors at a distance.” W. Smith * G. E. Elphinstone. Dated March 22nd, 1897. 
Dipl for controlling the action of motors at в distance and for indicating 

t the transmitting end that the work has been properly performed. Preferably 
the motor whose action is to be controlled constantly rotates,and is put into 
gear with mechanism by electro-magnet'c clutches operated from the trans- 
mitter. Or ina modified arrangement the current may be аттап to start the 
motor. The apparatus is applicable for steering gear, searchlights, elevati 
guns, &c. The shaft driven by worm gearing from the handle carries a be 
wheel gearing with the wheel loose on its spindle, which is carried by a casting 
loose on the shaft, which gears with another wheel loose оп the shaft. Movementa 
of the shaft are indicated by a pointer. The casting carries two cams adapted to 
engage switch arms. One cam operates one arm when the shaft is turned in 
one direction, and the other cam operates the other when the shaft turns in 
the opposite. These switches are connected in the electro-magnet clutches at 
the receiving mechanism, and so determines the direction of rotation of such 
mechanism. А drum switch at the receiver sends back, when the mechanism 
is working, an intermittent current to the magnets oscillating its armature, 
allowing the wheel under the action of a spring to rotate and brin back the 
casting with its cams to the position of rest, this being indicated by the pointer. 
At the same time the contact is broken апа the clutch st the receiver is 
veleased. Electro-magnetic means are provided at the receiver to prevent the 
rotating shaft from overshooting when the clutch is released. A shaft, con- 
trolled by & pin, is arranged at the transmitter to prevent movement of the 
handle when the instruments are not in the right position. 6 claims. 


led back to the anode compartment. Polarisation is prevented by the presence 
of ferrous salts in the anode compartments, 3 claims. 
2446 ia improved meane fer н installations = electrical — — 
energy, in particular electrio ra causiog disturbances in telephonic 
ciromits." Siemens Bros. 2 Co., Ltd. Dated March 24th, 1897. Relates to means 
for minimising disturbance in adjacent telephone circuits in installations worked 
by continuous currents, such as electric гаете Self-induction coils are 
arranged on the cars and also in the feeders. Instead of having induction 
coils on the cars (or ín order to reduce their size) the feeders may be divided 
into sections and self-induction coils be inserted in each section (or only in the 
sections near the telephone circuits), near the points of consumption. In 
certain cases in which accumulators are employed and charged during the 
running, the choking coils are placed in the common circuit of the motor and 
and accumulator. or the field coils of the motors may be employed, suitable coils 
being wound on the magnet limbs and suitably connected to the battery. In 
other arrangements choking coils are used in connection with oondensers 
arranged in parallel with the motors. 7 claims. 


7,772. “ че ДЕТТИ in alternating ourrent motors." W. Langden-Davies. 
Dated March 25th, 1897. Relates to controlling motors. The stationary wind- 
ings to which alternating current is supplied in a single-phase induction motor, 
are modified to facilitate starting. The ordinary running coils are conducted 
to terminals, and are supplied with current either directly or through a starting 
resistance by a switch. In the starting position this switch aleo supplies cur 
rent in parallel through a terminal to starting coils of many turns of fine wire, 
set at angles to the main coils; the inductance of the starting coils alters the 
phase of the current in them relatively to that of the current in the circuit, 80 
as to produce a starting torque. In another arrangement, the main running 
coils are wound with two or more wires, which are connected in series for start- 
ing, or in parallel for running, directly on the mains, by a suitable switch; the 
starting coils are of thick wire, and а resistance is used In series with them. 
2 claims. d 


7.774. "improvements in selective sigual apparatus for party 

J. . Kingsbury. Dated March 25th, 1897 An n system is described, in 
which not more than 12 sub-stations are connected between two wires from the 
exchange; any one can be called separately from the exchange. If not more 
than two sub-stations are connected to each pair of wires, means can be pro. 
vided for locking all the instruments at the sub-stations, except one called, во 
that interruption of communication with this one by the others is made impos- 
sible. The diagram shows the connections of one sub-station between the 
wires, and an annunciator at the exchange. The arrangement of connections, 
&c., between tbe sub-stations and exchange are shown in diagrams too сот: 
plicated for purposes of abridgment. 18 claims. 


7,823. “ improvements in electrio switches.” Е. W. Cowan and А. Stil. Dated 
March 26th, 1897. Switches for circuits having considerable self-induction, such 
as the fields of dynamos, motors, &c. To prevent sparking, &o., a resistance is 
first inserted in series with the circuit, which is then short-circuited, and finally 
the supply disconnected. To break the circuit, the handle is pulled over, the 
first effect being to remove the lever from the contacts, 80 inserting the resi 


ance which has but little self-induction. Next the circuit is short-circuited, and 


finally the main circuit is broken by the lever striking the crossbar. 
is arranged to give a quick break. 2 claims. 
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ELECTRICAL POWER DISTRIBUTION, 
IN the present Session several Bills seeking powers to 
distribute electrical energy over large industrial areas will 
again come before Parliament. | 

Probably the most important of these ів that of the 
Lancashire Electric Power Oompany, which seeks powers for 
the county of Lancashire south of the River Ribble, while 
others relate to the Glamorganshire coal fields of South 


Р Wales, the Tyneside manufacturing district, and an area in 


the North of London embracing portions of the counties of 
Middelesex and Hertfordshire. 

The principle underlying these proposals is of such 
importance to the electrical industry that it is worth while 
to get a clear understanding of it. It forms part of the 
broad issue of municipal trading versus private enterprise, 
а Subject which is deservedly securing ап increasing amount 
of attention, and of which the roots lie deep in the goolal and 
economic theories which have become prevalent in Great 
Britain during the last quarter of а century. 

The industrial position of electrical science in this 
country having been determined in a very large measure by 
these theories, it is of importance that the fullest possible 
light should be thrown upon the whole subject in order that 
we may determine how far the result has been beneficial, by 
comparison with the development of the electrical industry 
in other countries. 

It will be remembered that last year several power distri- 
bution Bills were brought forward, but collapsed at the 
standing orders stage, with the exception of thet of the 
General Power Distributing Company, which was keenly 
debated in the House of Commons on second reading. 

All these Bills sought permissive powers to furnish a 
supply of electrical energy throughout their areas, irrespec- 
tive of whether local authorities or others in particular 
districts might hold existing powers, or be already furnish- 
ing а supply. | 

The Bill was thrown out, on what grounds it is difficult 
to say; but probably because Parliament did not thoroughly 
understand the issue, and Members were largely influenced 
by pressure from the municipal аа to reject the 
measure in toto. 

Recognising the present reluctance of Parliament to take 
any step in opposition to the wishes of looal authorities, 
the Bills now about to be introduced have made the impor- 
tant concession of confining supply only to such districts 
within their areas as the local authorities may be willing for 
them to enter; and the only compulsory power sought is the 
right to carry mains through a non-consenting district in order 
to reach a consenting district beyond. 

. Local authorities are, in every case, to have their reason- 
able convenience consulted as to where the undertakers’ . 
mains shall be laid, so as to guard against undue interference 
with the streeta; and they are further to have the option 
of taking a supply “in bulk," and of undertaking the work 
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of local distribution themselves, so that if they so desire 
they can thus remain the sole source of supply for their 
own district. 

These concessions were doubtless framed by the promoters 
of the present Bills in the belief that they would thereby 
avert all opposition on the part of local authorities, and 
satisfy the soruples of Parliament. 

It will be seen that not only does no question of “ mono- 
poly " for the undertakers arise in the Bills, but the under- 


takers do not even ask for powers to disturb the monopoly 


now enjoyed by the local authorities who have established 
their own works. Under these circumstances it might have 
been supposed that no opposition would be threatened to the 
Bills by public bodies whose position is thus assured—an 
opposition which can only have the effect of depriving of 
the advantages of cheap electrical energy others who may be 
genuinely desirous of securing them. | 

It i8 regrettable to record, however, that this is apparently 
not to be the attitude of many of the local authorities con- 
cerned, As stated in our last issue, a meetiug of representa- 
tives of municipal corporations affected by the Lancashire 
Electric Power Bill was beld at Manchester last week, when 
the matter was considered, and resolutions hostile to the Bill 
were carried by general assent. The speakers were evidently 
sorely put to it to suggest to the meeting any plausible 
grounds of objection, and being apparently unable to adduce 
sound arguments, they took refuge in appeals to the prejudice 
and ignorance which unfortunately still largely prevail 
among our parochial Bumbles and Dogberrys. 

Alderman Higginbottom, from whose honourable ante- 
cedents in the field of electrical enterprise better things 
might have been looked for, is reported to have said :— 

“Some doubt was, perhaps, raised as to whether muni- 
cipal authorities ought to oppose the Bill or not. As far as 
Manchester was concerned the Corporation had instructed 
its Committee to oppose at every atage of the Bill.” 

As a pretext for this procedure the speaker proceeds to 
suggest :— 

“ Supposing a private company had a main going through 
their streeta with a pressure of 10,000 volts, from which the 
Corporation got no benefit whatever, if they had a short 
circuit or a blow-up, who was to decide whether it was in the 
Corporation or the company's mains? 

When it is borne in mind that the promoters of the Bill 
undertake to consult the reasonable convenience of the local 
authorities as to where their mains shall be placed, it is 
difficult to take either the speaker or the audience, which 
apparently received the objection with approval, seriously. 

A subsequent speaker, Alderman Petrie, of Liverpool, is 
reported to have said :— 

The members of the Lancashire Corporations ought, if 
necessary, to tell Parliamentary representatives that unless 
they opposed the Bills as strenuously as possible, they would 
themselves be opposed by their constituents." : 

This frank exposition of municipal tyranny throws a light 
upon the attitude of local authorities towards these measures 
which it is sincerely to be hoped will not escape the observa- 
tion of the many intelligent and independent members of 
Parliament who, we feel assured, are not prepared to be cowed 
into prostitution of their birthright of honest judgment by 
the threats of officials and vestrymen who are either ignorant 


e 


or prejudiced in regard to the great issues on which they are 
called upon to arbitrate. - 

It is to be deplored that while in America, Germany, and 
Switzerland, these great projects of ‘electrical science are 
Rourishing, to the nnquestionable advantage of the public, 
under the healthy stimulus of free competition and private 
enterprise—as at Niagara, Rheinfelden, Geneva, and many 
other places—we appear destined by the will of Parliament 
and the cramping fetters of parochial government to see this 
country left farther and further behind in regard to one of 
the most widely beneficial industrial developments of the 
century. | 

Many of the municipal corporations represented at the 
meeting have electrical engineers in their service. It would 
be interesting to know whether the latter have been con. 
sulted on the Bill, as they should have been. If so, it is 
difficult to understand the senseless arguments advanced at 
the meeting against it. If not, we venture to urge that it is 
the duty of the electrical engineers concerned—a duty alike 
to themselves and to their profession—to disassociate them- 
selves from the narrow-minded attitude of men whose horizon 
appears bounded by considerations of local exigency and 
petty ambition, to the exclusion of liberal progress in the 
interests of their fellows and neighbours. 


THE ELECTRICAL UNITS. 


IN another column we print an explanation of a proposal 
recently made by Prof. Fessenden, and developed by Prof. 
Fleming, for changes in the electrical units, As a matter of 
fact, three separate questions of very different importance are 
involved in these proposals. They are the questions of the 
fundamental units, of the commercial units, and of nomen- 
olature. 

The original definitions adopted by the British Association 
Committee are statements in carefully selected terms of the 
results of experiment, and no change can be made in the 
essence of the equations except on the ground of fresh experi- 
mental resulta. The form, however, of the equations can be 
varied indefinitely by changing the language employed, and 
is determined by considerations of convenience, the principal 
object being to express as directly as possible the known 
relations of the quantities to one another and to the general 
acheme of things. The last condition is apt to vary greatly 
with the state of knowledge, and electricians recognise that the 
present forms of the equations obscure to some extent the real 
relations between the quantities as they are now conceived. 
A slightly different set of statements of the same results 
was proposed by Mr. Heaviside, and called by him 
“ rational," and now a new set comes from Prof. Feasenden. 
Whether either of these can be looked on ав being final in 
the absence of any accepted theory of electrical action is 
somewhat doubtfal. 

Prof. Fleming gives a very clear statement of the 
fundamental relations as now understood, and argues 
implicitly that these are unlikely to require modification. 
This view receives support from hydro-dynamios, where the 
results are inevitably stated in a mode precisely analogous 
to that employed by electricians. 
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The question of the practical units is simpler but vastly 
more important. The value of a system of measurement 
depends on its wide, if not universal, employment, and the 
better this condition is satisfied the more troublesome is any 
alteration. It is this which has imposed the Roman aore, 
and the pole, furlong, and mile, the basis of an ancient and 
obsolete system of agriculture, on our land measurements, 
and for smaller lengths has given us an entirely different 
system. In consequence of the wide-spread use of the old 
pound, the demi-kilo is the unit for small weighta instead of 
the kilogramme in metrical countries, and the decimal 
system has been powerless to effect the use of the dozen 
and the gross. Our present electrical units are now 
universal, and form perhaps the only gystem of measurement 
of any kind of which this can be said. Prof. Fleming 
now suggests that the ohm, the ampere, the watt, and the 
microfarad should each be multiplied or divided by 10, with 
the object of simplifying the relations between the fnnda- 
mental and the derived units, and meets the objection that 
the change will be troublesome, by pointing out how little it 
will be necessary for the instrament maker to do. It is, 
however, just such а. change as this that will cause 
the greatest confusion and the most troublesome 
mistakes. If the unit were to be multiplied by 10,000, or 
by 4 x, во that the size or the character of the resulting 
figures were entirely altered, mistakes would be less likely : 
bat a movement of the decimal point by one figure made in 
one direction when measuring current, and in the other 
direction when measuring resistance, would be excessively 
confusing not only in actual work but in referring to pre- 
vious records. If Prof. Fleming and electrical students find 
a difficulty in remembering that the volt is 10° unite, while the 
ohm is 10? unita, let them think of the difficulty for a working 


lad testing copper wire in a factory, or for a workman wiring & 


house, in remembering that all his currents are 10 times leas 
than they used to be, and his resistances 10 times as great. 
Ina large ooncern very serious losses may be incurred by 
mistakes of the kind that this change would make likely. 
It is well that proposals of all kinds should be considered, 
and Prof. Fleming’s are ingenious and interesting, but the 
advantage to be gained from such a change as he suggests is 
excessively small compared with the inconvenience caused to 
the world. The change of the ohm and the volt some years 
ago was troublesome enough, but it was a change оѓ com- 
plicated figures. Labour was incurred, and is still, but little 
confusion or mistake. 

Prof. Fessenden's ingenious proposal seems useful and 
unobjeotionable. It gives a perfect system of rational 
equations such as philosophers desire, does not touch the 
practical engineer, and gives simple relations between the 
two systems of units. It is curious that the two changes in 
the meanings of terms employed by Prof. Feasenden were 
not only independently proposed many years ago, but 
actually printed together, while it was left for him to 
see that the combination of the two gave a valuable result, 
the possibility of which does not seem to have been con- 
templated. 

The last point connected with the change of units, the 
nomenclature, is a much more open question. A system of 
names that would indicate the relations between the funda- 
mental and derived units would certainly be useful. Any 
very simple system seems, however, to require that the 
powers of 10 to be used should be few, and proposals we 
have recently noticed on the point involve changes in the 


commercial units to effect this. There is, however, plenty 
of room for ingenuity in devising names for existing systems 
but no mere simplification of nomenclature would now 
justify an alteration of the commercial unita. 

Electrical science is being rapidly organised. The growth 
of the Institution of Electrical Шен, the publication 
of Science Abstracts, the National Laboratory, the new Uni- 
versity of London, are all powerful means of ascertaining 
and bringing into accord the opinions of all kinds of men 
on such subjects as the present, and if a change is about to 
be made, there is every reason to hope that it will be wise 
and permanent. 


Alternating Current Curves,—Seefehiner has devised 
2 oe о of drawing the current puce of an 

ternator, though his apperatus as yet, appears to be some- 
what complicated. га for showing the form of the 
current curve, or the E. M. F. curve of an alternator, in which 
а highly sensitive galvanometer and revolving mirror are 
made use of, have already been constructed, and have given 
remarkably good results, Bat when the frequency of the 
cycles of current, &c., exceeds a certain limit, the inertia of 

e movable part of the galvanometer becomes a disturbing 
factor that cannot be neglected, and vitiates the resulta. 
What we want is an indicator of current, or E M.F., which is 
practically free from inertia, and this we possess in the beam 
of cathode rays. This beam, as is well known, can be 
deflected by а magnetic field cutting it at right angles, and 
the deflection is proportional to the strength of the magnetic 
field. Braun has devised & cathode ray tube specially adapted 
for these measurements (see Wied. Ann., Vol. 60, p. 552). 
a ear the ше of this tube there E E ш 

iaphragm with a small aperture, whic ows 8 thin 
pencil of the cathode rays to pass through and fall upon a 
phosphorescent screen. It is this a which is subjected 
to the action of the magnetic field. The magnetic field is 
кош produced by а solenoid, to avoid the disturbing 
effects of an iron core. If the solenoid is placed in the 
circuit of an alternator, the phosphorescent spot on the 
screen will move to and fro in a straight line pars passu 
with the current. To show the shape of the curve on the 
screen it is necessary to deflect the beam at right angles by 
a uniformly increasing current, and this is what Seefehlner 
has done. He has devised several methods of obtaining this 
uniformly increasing current. One method may be repre- 
sented by saying the two branches of a tone 
hin form the two halves of a rotating ring. Two fixed 
brushes rubbing on this ring, at 1 ends of a diameter, 
will evidently take off uniformly decreasing and increasing 
currents, which may be used to feed a solenoid at right 
angles to the first solenoid. Further details of Seefehlner's 
apparatus will be found in the Zeitschrift f. Elektrotechnik, 
18, p. 5. 


The Cost of Power in Country Houses.—From an 
estimate of Mr. Gordon Harris, made upon the cost of 


pumping 1,000 кыо of water 100 feet by various powers, 
we obtain the following figures : — 
1. Hand labour at 18s. per week 265 pence. 
2. Horse-power and man at 188. e 420 „ 
9. Gas engine and pump, gas at 4s. per 1,000 
cubic feet ... sin EM А 885 144 „ 
4. Small steam pump and boiler, ооа! at £1 075 „ 
5. Oil engine and pump, oil at 7d. ... m 070 , 
6. Electricall ven pump worked from a 
lighting dynamo ... is T 925 045 „ 


from which it would appear 5 may be by far the 
смера power. Much, of course, depends on circumstances. 
Нап pore may be the gn жын in some cases, especially 
when the power may be that of some pensioner who must be 
kept, and is happier when he fcels he earns his keep. The 
horse-power ought not to be saddled with the осві of the 
man, for a horse becomes automatic aud does not call for 
attention. We are not informed how much expense for 
attendance is allowed in the steam and gas or oil engine, but 
it is obvious that where the average country house is con- 
cerned, there may be many circumstances to bar the applica- 
tion of modern methods and machines. 
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Rocker v. Тнк LOnDo Exscraio BurPLY Совроватіон, LIMITED. 


(Continued from page 139.) 
Тнівр Dar— WI RIS Dar, JANUARY 24TH. 


Tux trial of this action was resumed on Wednesday, when Mr. S win- 
cross-examined by Mr. гас са i 

pening paragrap 8 

tion, which runs as follows :—" For some time past acaba coils 


means of such transformation electric energy can be cheaply con- 
vey lines of considerable length, and be utilised in a number 
of local circuits for lighting and other purposes.” 
Mr. FrxrongER Movrton: That, of course, is put in by the 
tentee as being matter of common knowledge, not as part of bis 
vention ?— Yes, that was common knowledge. 
Во that partis d currents through the primary coil of the trans- 
former and using the secondary was known ?— Yes. 
I do not know wbat you say was known regarding transformers. 
сев Mo Ho eco Viren ни Daten еы кина to manufac- 
— No. 
And when you were going to use circuits in parallel you liked low 
се ?— Other things being equal, low tance was 
preferable. 


Was there enough knowledge to enable transformers to be made? 
—Oh, transformers were known before then—since 1882. 

And made to produce any effect desired ?—1I won't say "any 
effect des. red,“ but they were produced. 

But was there enough knowledge to make a transformer which 
would produce a desired result 7— Les, I think so. ~ 

There wai The effect of э transformer is to transform, up or down, 
the tensicn of the circuit ?— Yes. 

If I may put it so, it either increases or diminishes, in а certain 
provortion depending on the transformers, the tension of the circuit ? 
—Yes, or leaves it as it was. 

And s transformer is an instrument for that purpose, and was 
known ?—Yes. 

And there was a well-known rule of thumb, namely, ratio of 
Re тр ant E un Mri th hority of Mr. J 

ow, want to you the autho t. James 
Bwinburne.—All right. 

You remember the Gaulard and Gibbs litigation ?—Yos. I wasa 
witness in it, and gave my evidence in July, 1888. 

MON MEE p of cross-examining you on that occasion ?— 

at is 00. 

Mr. Fr ron MourTox then read several questions and answers 
put and given in the Gaulard and Gibbs trial to show that it went in 
contradiction to Mr. Swinburne’s t evidence as to the state cf 
knowledge prior to 1885, and to show further that the witness had 
stated that the rule of thumb had been known as far back as 1882. 
Having read the passage, Mr. Fletcher Moulton asked :—8 in 
1888, you say vou think this was old, it must have been, and 
than 1882 ?— Yes. 

And now you say it is later than 1885 ?—Yes. The question asked 
me in 1888 was asked not so much as regarded transformers, but 
induction, and I made а slip there, and what is more remarkable, 
Lord Kelvin did so also. | 
But the whole of that evidence was treating the transformer as 

an induction coil ?—Bo far as it did that, it was wrong; it was far 
from accurate. I do not think that the relation between the pressure 
and the number of turns was understood in 1883. 

Well, having got а known instrument, which would raise, multiply, 
or divide the tension of а current, go back to the customer with the 
poles in his house. He could make a circuit for himself ?—Yes, he 
could make what was wanted. 
tha mppiy of energy at the potential prescribed, could hen divide 

su energy ti ibed, then divide 
it if he liked ?— Yes. = - 

And that was known at the time ?—It could have been done if any- 
body had wanted it. 

In reply to a remark from his LORD6HIP, 

Mr. нвв MourrON said thatthe witness had surprised him 
by saying that nobody would then put an induction coil across the 
poles of a parallel main, and he wanted to point out that at the time, 
induction ooils were used with even higher power than that. 

Wrrngss said that what he meant was that the only electric light 
induction coils extant in practical engineering at tbe time were 
those of Gaulard and Gibbs. If one of their coils in use in 1885 
were taken, it could be used without alteration for this invention. 

Mr. FieroHer Mourronm than referred witness to an article in the 
Times describing Faller’s invention, prior to the patent now in 
question. Faller’s invention, the article stated, involved an alter- 
nating current in parallel distribution with induction coils. (To 
witness)—There, Fuller proposed to have induction coils with their 
primaries in multiple arc ?—-No, not in multiple arc, but in series. 

And in this patent it is proposed to have a series of induction 
coils also put across the poles ?— Yes. 

Therefore I may take it that parall distribution taken off at 
any house by means of primary coils across the mains was not new.— 
No, it was not new. 

We have got it, that it was not new to tap parallel mains by a 
transformer whose primary was in multiple arc ?—It was not new to 
propose it. 

While the secondary circuit was utilised ?— Yes, while it was 
utilised, or proposed to be utilised. But they were not practically 
useful proposals which] had then been made. . 


I am not on the point of whether they were commercially useless 
if they chose to from high to low tension —People understood 
transformers, but they did not understand the difficulties. 

On а question of the meaning of high and low tension, Mr. 
Mourrox said they might take the simile of water. (To Witness): A 
small waterfall of great height might be as good as a large waterfall 
of lesser height ?— Yes. 

If you send electricity at low pressure you require to have large 
conductors but weak insulation?— Yes. 

If you send electricity at very bigh pressure, you require small 
conductors, but strong insulation ?— Yes. 

And in any case the proper tension in practice is got by balancing 
ше cost of conductor against the cost of insulation ?—Yes; I take 
tas you say. 

And all that was known long ago—in 1878, or before that ?— 


Yes. 
station was a long distance from the 


cost of insulation. For instance, supposing y 
say, throughout а very large building, large enough to make the con- 


` ductors of considerable cost, you might distribute, we will say, at 


1,000 volts, and then drop down to 200 or 100.— Yes; but 1,000 is very 


y used. 
On the other hand, if you are going to send the electricity 30 
miles, you would probably consider 1,000 volts as very low, and send st 
20,000, and then drop down ?—Yes, that is what the defendants do; 


so that all this qu b 
That idea of economy by long distanoe at pressure, and of 
convenience by short distance at low pressure is & very important 


electricity at 
pt as I have said, it had been thought of. It bad 


perfectly recognised. 
In байы cron examination: Wrrurss said he was aware that 


Edison never had a t for distribution cf alternating currents. 
ares could transform down an alternating 


Generators" Mr. F er Moulton said it was 
that article the writer said:—" Having some ex ч 
means 


experiments; the results speak for themselves. In the first сме I 


ynam ; 
coupled up direct through 10 or 19 Maxim lamps, and through a large 
induction coil, so that all the current passed first through the 
lamps, then through the primary wire of the induction ool. 
This induction coil һай а movable core, and when the 
dynamo was started, and the current turned on for the fiet 
experiment the core was out of the coil . The Maxim 
lamps were then brilliantly incandescent. The speed of the dynamo 
was now taken, and found to be 700 revolutions per minute. Now 
the core of the coil was inserted gradually into the оой], and as more 
and more of the core entered the coil the incandescence of the Maxim 
lamps became less and less, until finally, when all the core was in its 
the Maxim lamps gave no light at all, yet the dynamo stall ran 
at 700 per minate.” | 
That was acting as a choking coil, was it not ?—Yes. 
The back electromotive force produced by the action of the 
current itself actually stopped the action of the current ?—Yes. 
And that effect of the current on itself was all known and worked 
out 15 years before this?—The induction of coils was known, but 
Dr. Hopkinson was the first to point out the property of choking 


Mr. Мосілон went on to read the article: “ Тһе insertion of the 
core evidently set up a counter E. M. F. to the E. M. F. of the dynamo, 
and thus reduced the current,” and so on. 

WrirNESS: Bat the law as to choking coils was not known. The 
laws of mutual induction of coils were. Dr. Hopkinson published it 
firet in 1885. 

After quoting further from the article, 

Mr. MOULTON said that the writer told them that if they closed 
the secondary circuit, instead of the Maxim lamps giving no light at 
all, they became brilliantly incandescent.— Yes. 

Mr. Moutron (continuing to quote)? The next experiment was to 
join the ends of the secondary wire. In the first i the 
secondary wire had been idle; but in this second experiment every- 
thing remained the same as in fig. 1, the core being out, and the ends 
of the secondary wire joined directly together. Оп running the 
dynamo now at 700, the Maxim lamps were again brilliantly inoan- 
descent, and on introducing the core, they were but very slightly 


с; 
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reduced in brilliancy. Evidently the joining of the secondary wire 
terminals had a powerful effect, as was shown to bs the case u 
breaking the secondary circuit, when the Maxim lamps became a dull 
red, giving no light,and thus by merely making the secondary circuit, 
І could turn up the light to brilliancy, and by breaking the secondary 
circuit I could turn the lights down to a dull red.” (To witness): 
Во that that article told the world, if the world did not know it 
before, that you could stop a current going thfough a primary by 
harag & secondary opened ?—Yes; or that you could reduce it very 
m 


Mr. Mourrox read on: "This ment shows very clearly the 
action of secondary generators, and utifully illustrates the fact 
that secon generators have a counter E. M. F. set up in their 
primary circuit, and that the secondary currents generated in the 
secondary wire of such generators in their turn neutralise this 
counter H. M. F. Now, these phenomena indicate a vast objection, or, 
rather, obstacle, in the way of the distribution of electric light by 
secondary generators, because, although the main current is beyond 
the reach of the hand, or of any instrament, it can be reduced to 
nothing, or increased to its maximum, without in any way interfering 
with the wires or coils conveying it. Suppose a series of seven 
secondary generators in , ап alternate dynamo sends 
currents through the primary wires of each generator aod all the 
secondary wires to be open circuit, in this case the counter E. M. F. 
would be so great that very little current would pass through the series. 
Now join up generator secondary wire, a, so that the indaced current 
goes through and lights, say, three Swan lamps, the current in the 
whole circuit will be increased, because the counter E.M.F. due to 
the generator will be neutralised by the secondary current now 
flowing in its secondary wire. Now join up the secondary circuit, b, 
through three Swan lamps, the current in the whole primary circuit 
will again be increased, because the counter E. M. F. of b will now bs 


using secondary generators in 
series ?—Y es. 

Tarning to the plaintiff's complete specification, Mr. Мосттон 
perra said :—" For some time past induction coils consisting of two 
coils of the layers of insulated copper wire with a common iron core 
similar to the Buhmkorff apparatus, bad been used for the trans- 
formation of alternating electric currente. By means of such trans- 
formation electric energy can be cheaply conve over lines of 
considerable length, and be utilised in & number of local circuits for 
lighting and other purposes. The distribution of electrical energy 
by each means, bas, however, not succeeded in such a manner as to 
satisfy the requirements of every day practice, because it was not 


| pes to increase or diminish the number of points of consumption 


operation, without affecting the working of the others in & marked 
degree, and it was therefore necessary to use mechanically acting 
regulatiog devices at the different points of consumption to com- 
pensate for the variations caused by the changes in quantity of 
electrical energy ussd."—(To the witness): Now Mr. Swinburne, 
that refers to Gaulard and Gibbs ?—Yes. 

Now Gaulard and Gibbs required a special form of circuit, and 
things were put on in series?—Yes; itis not that they required it, 
bat they used it. 

Now in the case of transformers in parallel. They can be put on 
an ordinary parallel system ?— Yes. 

The consumer could put one on?—Yes; I have got one at my 


electrical energy quite independent from one another, all necessary 
regulations bei 


transformers in a house, for instance. 

Mr. Мооттон (reading): The primary coils of the several trans- 
formers of such a local centre may be arranged either in series or in 
multiple arc circuits." (To witness. The “series” refers to trans- 
formers in series ?— Yes. 

Mr. Моотлон: "In the former case the secondary or induced 
spires of all the transformers of the respective stations form a single 
local circuit irrespective of whether these induced spires are con- 
nected np in quantity or in series. In the second case, however, 
тів, when the primary coils of the several transformers кла 
А local centre are connected up in multiple arc, either each individ 
induced coil may form a te secondary t, or any number, 
or all of the induced coils of the transformers of a local centre may 
be connected to form a single local circuit.” (To the witness.) That 
would include the case of а single transformer and a single secondary 
circuit ?— The witness said he could not agree with that suggestion. 
The plaintiff's invention was for transformers used in a particular 
way on a system of distribution. 

Mr. Mouton, addressing his Lordship, said one of his defences 
was that there was nothing in the plaintiff's specification to patent. 
If a man told you how to judiciously use a thing, that could not be 
the subject matter of a patent. 

i HIP said he could not see the learned counsel's point. 
In farther cross-examination by Mr. Movuctom on the complete 


cation, the Wrrwmss said it was perfectly well known that | 


specifi 
with induction coils or tranaformers you could transform either up 
от down. 


I believe the words high tension and low tension do not occur in 
the provisional specification at all ?—No, it appears nof. 

And they do not occur in the claim? No. | 

Supposing a man wanted a high teneion alternating current, and 
he put transformers on his poles and transformed up and put his 
lamps which required a high tension in parallel. Is that within the 
patent ?—No, І should not think it was. 

Transforming up and transforming down were both equally well 
known ? —Yes. | 

The dangers of high tension and of low tension in connection with 
conductors of certain lengths were well known?—Yes.  . 

Now it had been pointed out before this patent that it was 
advisable to send for long distances at high tension ?—Yes. 

And to send at high tension for the purpose of turning to low 
tension? — Yes. 

Mr. Mob ron, reading from the specification: “Now, the electro- 
motive forces of the two coils of a transformer bear a constant ratio 
to one another.” (To the witness): Do you suggest that that is put 
forward by the patentees as being their discovery ? 

The Wrrwzess: No, I d» not think it is; I think it was their dis- 
covery, but I do not think they realised it. 

Farther cross-examined, the WrruESS said that what the inventors 
claimed was a scientific arrangement of the transformers to solve the 
distribution question. | 

In what respects do you say we infringe?—Ia that you havea 
system of distribution with transformers with alternating currents, 
with high tension primaries coupled in parallel, on about 2,400 volts, 
and e supplying lamps, tho lamps being in parallel on 
100 volta. 

And do you consider the high tension of the main and the low 
tension of the consumption circuit both essential ?—Yes. 

We send at 10,000 volts from Deptford and transform down to 2,400. 
What do you call these? — They are both high tension. | 

Mr. Bousrretp: But we do not know at present whether what is 
sent from Deptford is all transformed by one transformer which 
brings it down to 2,400, or whether there is a series of transformers. 

Mr. MourTom: I do not care whether it is by 1 or 20. I want to 
know whether itis witbin the patent or not. (To witness): Do you 
tell his Lordship that the electricians of 1885 did not know that 
a machine which was sending out current, that was transformed 
dow, would work if yon kept it at the constant potential? They knew 
it would work if t at the constant potential, but they did not 
know that in circumstances it would keep the constant 


potential. 
Mr. Bousfield had begun the re-examination of the witness when 
the Oourt adjourned for the day. 


FounTH Day, THURSDAY, JANUARY 25TH. 


On Thursday Mr. Jamms SWINBUBNR was re-examined with the 
view of showing that the plaintiffs patent contained novelties not 
embraced in Fuller’s invention or in Mr. Rankin Kennedy’s experi- 
ments, which he bad described in bis paper in the ELECTRICAL 
Ravisw of Jane 9th, 1883, Referring to Edison’s specification, witness 
said that no sound-minded electrician would have adopted it for 
purposes of distribution. There was nothing in it to show that it 
was necessary, as in the case of the plaintiff's patent, to have a low 
resistance transformer in order to succeed. There had been great 
discussions in the electrical world as to distribution and the siz) of 
the mains, bat in 1885 it had settled down to the question of direct 
current distribution. The object was to get a system that would serve 
& bigger area but would need reduced weight of copper in doing it. 

. BousrIBLD: In Mr. Rankin Kennedy’s paper it is said. “ The 
insertion of the core evidently set up a counter E. M. F. to the Е M. F. 
of the dynamo, and thus reduced the current" He is right qualita- 
tively there ?—Yes. 

Bat had heany quantitative ideas on the subject, so far as you could 
see from his article ?—No; and there is no indication of the lamps 
being parallel, and no indication of the necessity for low resistance. 
He was obviously not so far as that. 

Mr. James Kr DoucrLas MACKENZIB was next called. The 
witness is about to proceed to America, and was called to give 
rebutting evidence on a point which, it was anticipated, would be 
put forward in defence. M: 

Examined by Mr. Bovusrrecp, Wrrunss said he was a PM 
engineer, but he bad formerly been an electrical engineer, and prac- 
tical electrical engineer to the Met tan Company. Ia 1882 he 
met Messrs. daulard and Gibbs, and me acquainted with their 
system. They wanted bim to take up their system at that time. In 
1883 there was an electrical exhibition at the Royal Aquarium. 
Gaulard and Gibbs were showing something there, and witness went 
thoronghly into it. Mr. Gaulard himself explained it to him, 
and he hel Mr. Gaulard to carry on bis work. There was an 
article in ELECTRICAL Review of April 21st, 1883, which 
described the hpparatus shown at the Royal Aquarium. It described 
the two instruments exhibited, and gave an accurate description of 
them. Witness was associated with the making of the arrangements 
for lighting the Grosvenor by electricity. The installation 
ig completed in March or April, 1885. They used 20 or 25 н.р. 
engines. 

Mr. Восвғгегр: When did it occur to you to make the Gallery a 
distribating station from which to supply other people with elec- 
tricity 2—16 was about Christmas, 1884, or the beginning of 1885, and 
tbat required a much larger installation. The idea at first was to 

ut down a couple of 100 н P., but afterwards it was much increased. 
bey did not cease using the Gallery as а distributir g station till the 
latter part of 1885. 

It suggested that prior to the specification in this case 
this system was somehow being used at Valleries’ premises in 
connection with the Grosvenor Gallery installation. Was it possible 

E 
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for Valleries to be connected with the Gallery before the date of this 
specification ?— Ob, unquestionably no. 
Cross-examined by Mr. Moucrox, WrrxESS said he had gone ќо the 
‚ Royal Aquarium when the exhibition was о about the g 
of 1883, and he entered the employment of Gaulard and Gibbs, when 
their company was formed. The company was formed about June, 
1883. At that time there was an installation at the Aquarium, bat 
only for the months during which the exhibition was running. 
After the closing of the exhibition, so far as he knew, Gaulard and 
Gibbs' system was not used at the Aquarium. After thoy lighted the 
Grosvenor Gallery they supplied carrent to neighbouring houses. Ho 
did not think Valleries were the first consumers, and could not 
come on till quite the end of 1885. There was a Mr. Fesquet, an 
electrician in the service of Gaulard and Gibbs. Witness did not 
think that Fesquet was at the Aquarium. He did not recolle ct seeing 
Fesquet until well after the Grosvenor Gallery was under weigh. 
Fesquet bad nothing to do with the installation at the Aquarium ; 
but he assisted at the Grosvenor Gallery in the beginning of 1886. 
Ia that year, Gaulard and Gibbs undertook to supply transformers at 
er for that work. 
tion with Mr. 


„ however, looked almost with contempt at that 
time on the work then being done. Even when it was proposed by 
the — system to solve the question of high tension distribution 
and low tension supply by the use of parallel arc lamps, it was not 
generally accepted. Alternating currents were not understood at the 
time at all, and did not think any practical solution would 
be attained by alternating currents. was one reason why 
Gaulard and Gibbs’ attempts were looked upon unfavourably. Their 
system carried them no further in the direction of the fundamental 
requirement of regulation. It gave no control of individual lamps, 
and therefore it was condemned, and the condemnation still held 
poe It was not effective where they bad an indefinite number of 

ps on or off. There was nothing in the article in Za Lumiere 
Electrique, of October 11th, 1884, to enable electricians to suppose 
that the use of transformers, whether Gaulard and Gibbs or any 
other, would be helpfal in solving the problem of distribution. 
With regard to the article describing the invention shown at the 
Vienna Exhibition, it was true that the article set out the funda- 
mental requirements of an installation, and it said that the exhibit 
fulfilled those requirements; but it did not show how. The means 
employed to arrive at the results were not given, and an electrical 
engineer would not, by that article, be enabled to understand the 
plaintiff's methods of distribution. The defendants sent a large force 
of electricity from Deptford, and at саадаг сара they had a 
number of transformers in 1, and the р connections were 
in parallel. He could not distinguish between their system and that 
described in the plaintiff's specification. 

In cros ion by Mr. Егетонав Мобттон, WiTWRSS said 
that it might have been in 1885 that transforming down alternating 
currents from one tension to another was common knowledge; but it 
certainly was not common practice, As to the question of infringe- 
ment, defendants sent up from Deptford a current at 10,000 
volts high tension for the purpose of transmission, 

Mr. Мочлон: And M. z proposed thai? —Yes. 

And the only difference is that we supply more than one trans- 
former ?—Yes. 

Bup we һай one single transformer and one single station 
here, that would be M. Deprez ?—Yes. 

Then you don't rely on the part that transforms from 10,000 to 
2,400 volts ? —No. e 2,400 was a new circuit, and from that they 
transformed again. In transforming down many transformers were 
used, and as the demand fell they banked down the number. It was 
self-regulating, bat for the purpose of saving energy they could be 
switched off. 

In re-examination by Mr. BousrIgrp, WrrNESS said that as long 
ago as Faraday it was known that if they had two wires passing side 
by side at a given distance, the inductive effect depended on the 
length of the wires and the distance between them. Witha 
transformer, they required a considerable length of wire in one A 
with a small transformer they required a number of smaller coils. In 
his opinion there was no necessity for the patentee in 1885 to instruct 
& workman that the amount of induction he would get would depend 
upon the length of his wires. He was a workman in that sense, and 
3 to make this transformer in 1886, and had no difficulty in 

во, 

Mr. Bousrmxp: In the particulars of objection there is this 
sage :—" No invention was required to design a transformer which 
would choke with an open secondary circuit." Is that so?—Know- 
ledge was required which did not exist. What I mean 
transformers were in existence which would choke with a 
ко? current ; but I know no case where it is clear that that was 
realised. 


_ from mechanical power, they also found that T could 


patent. 

In the original unamended specification, do you sce any signs, 
taking it as it stood with the original claims, of any want of good 
faith or reasonable skill and knowledge ?—No ; Tthink 
skill and knowledge. 

Mr. Мошлон: The part struck out related to means for supplying 
FV а tension as constant as ?— 


ев. 
н closed the plaintiff's case; and the Oourt adjourned for the 
y. 


Friern Day, FRIDAY, JANUARY 26TH. 


The hearing of the action was resumed on Friday, when Mr. 
case for the defence. He said that this 
tion. His learned friend Mr. Bousfield had 


months of the life of the patent, and this action was 
the patent had That the case a somew unusual 
one. Mr. Bous had made excuses on the ground of the litiga- 


tion abroad. These stood simply on counsel's statement, and were 
not relevant at all. Mr. Bousfield bad no right to refer to that 


li e 

LonpeHrP: He has not proved it. 

Mr. Mourrom said no; and, after all, the statement was 

But even if it were correct, it did not alter the situation in 
They had to go back 14 years in the history of electric distri 
and his Lordship bad now before him not the results of 
a ч. ek of ч = years, bach the 
ma ght of the u w 

on during all those It іде рне 

ip's difficulty tbat had to go 
adult stage of a great industry to what 
stage; and his learned friend 

d the the 
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the infant stage of a great industry, would be careful to distinguish 
betweel what was invention and what was merely the realisation 
something that was already known. His Lordshl 

People did not commence an industry of this kind 
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Schemes of com action. That accamulation 
applied to the new circumstances, would produce striking ne 
but it did not follow that there had been one atom of in 
roducing those new results. It might simply be that 
ge, working on a small scale, had now the opportunity of working 
on а large scale, and that the results were due to no new 


TEE 
rii 
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invention, по new knowledge, but simply to the power of 


applying the existing knowledge to new means and new circum- 
stances. The change produced by this change of field was most 
marked when they went back to i i 
kind. The contrast between a year before and a year afterward was so 


change of circumstances, and not to 
was a consideration which he (Mr. Fle 
mately entitled to impress проп his Lordship’s mind. 
had been atudied at the date of the patent on a more or 
parade soe диге Its real development bad been due to a large 
extent to between the years 1830 and 1850, and its laws 
were thoroughly known. If they went to & book he doubted very 
much whether they would find one which would take than 
one which he himself (Mr. Moulton) had studied at oo. , by Olark 
Maxwell; and all the mathematical intellects, and the of 
the cultivated world һай been working out electricity on an aocumu- 
lated knowledge so шогон and complete, that it formed a science 
by itself. But its practical use, rat in such & аз 

where it was indispensable, was s , because the 

it were chemical, and came from a battery, and those methods тоте 
expensive on any large scale of action. But then the great change 
came by the discovery in 1871, or thereabouts, of the dynamo 
machine, by which the work previously done could be produced by 
patent waste on rom бзге! Paris by pigoon poet in 1870. Ti 
patent was sent out from y - ; 
wasa new step, which enabled them to get from an жей. ын a largeamount 
of energy, and which showed to man electricity could be made to 
go between the engine, the source of power, and any other 1 
At the same time that they disco that they could get оч 


mechani 
power from electricity, and thereupon city took its position 
in the world as a great means of transmission of power, and as a form 
of power which could be produced in any quantity, and at а rate 
which depended simply on the cost of coal. Thereupon the question 
arose—Oan it produce light cheaply ? and the arc light which had 
its disadvantages, of course, because of its heat, but which was 
wonderfully cheap—attracted attention. In 1877 and 1578 matige 


^ was beginning to take an important position in industrial work. 


large spaces they were tted to be the finest lights, and were 
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received into stations and all sorts of places, doing a work which they 
still did, and work which it was admitted was very important. At 
the tame time Edison and Swan—and both of them deserve the credit 
of it—gave a much more manageable light by the incandescent lamp. 
From 1876 onwards they worked at that, end in 1878 Bison brought 
out his incandescent lamp, just about a week before the Swan was 
patented in England. When the lamp, which required a certain 
pressure to work it, and which therefore put a straddle Ъеёте р 
different conductors to work it, with the advantage that if you turned 
one light out the others continued to receive the supply, was devised, 
then there was initiated the idea of electrical distribution. He used 
the word “initiated " carefully. He(Mr. Fletcher Moulton) denied 
that it was an invention. What it amounted to was this, that what 
one could do in his room was so important that other people, who had 
not the skill or the means of doing it in their own rooms, would say— 
We will doit by combined action. So that when it was suggested 
that there should be lines through a town kept at certain tensions, 
going through each house at certain tensions, so that the people could 
put their lamps across these lines in multiple аго, it was not 
an invention, but something that Ediscn and others had already done. 
He (Mr. Fletcher Moulton) would refer to the analogy о! water. 
In olden times each householder provided himself with water, but to 
get it to the of the house he pumped it up through the different 
storeys. But the supply of water was so important that it led to the 
construction of waterworks. They did the pumping. The works were 
constructed in someneighbouring hills. The water was delivered at a 
certain pressure to each of the houses, and there was no invention in 
that. The suggestion that a town should be supplied in that way 
wae an excellent piece of advice, but it had no connection with 
invention. It gaye every man a pipe into his house in which the 
water was under pressure. It obliged the man to pay water rates, and 
in return for those he was allowed to use the water. Suppose a man 
had said, Оз, I will take out a patent for supplying water to the 
upper storeys; you used to pump up to the upper storeys, but I will 
take a pipe up and so provide supply to the upper storeys.” What 
would be the answer to any application for a patent for that? It 
would be that this was intended to ba done by water under pressure, 
and that it was no invention to do that with water under pressure 
which was being supplied in that house. There was no novelty unless 
they changed the source of power. If the Court would bear that 
analogy in mind, he would pase from water to electricity; for if he 
were right in what he had said, then this case was a very simple one, 
and rested on questions which had very little to do with electricity 
in itself, although they were fundamental to the question of inven- 
tion. When Edison found that there was a use so universal in its 
application—the incandescent light, which required constant pres- 
sure—he then set to work with the view of laying on electricity for 
the community аб constant pressure, just as water had been laid on 
at ocnetant pressure. That was not an invention. It was found 
when application was made ia 1881 to the Legislature for powers 
to inaugurate this kind of distribution that that question—whether 
the need was a public one of sufficient importance—was a question 
which had to be looked into, and in 1882 the Legislature decided 
that it was; and in that year the re laid down certain rules in 
regard to it which admirably sho what the then state of knowledge 
was as to distribution. The important thing that they laid down was this. 
They said that they would not allow any company to control the use 
of electricity ; that they did not know what future uses might be 
invented which might be largely for the good of the public; that the 
only стар Bee contemplated was electrical energy, so that as water 
was sent ouses so electrical might be sent into houses in 
such way as that every individual might have it under his own control 
just as he had the water under his own control, and that Parliament 
would not allow any company to interfere with that control. That 
showed that the knowledge of that day wassuch that it was perfectly 
recognised, that by generating stations you could give supplies of 
electrical energy just as you could give supplies of water; and, 
therefore, the analogy between water and electricity held good to that 
extent. That was all that Parliament would &; and that was 
а general act. It did not go into the question of how the thing could 
be done, but it did say : "If you cannot deliver as energy, if you have 
to deliver as light, we do not give you power ; we give you li to 
deliver energy.” But in the following year, on the demand of an 
immense nember of app ts—showing the amount of attention 
given to it—the Legislature had to force the problem of how they 
could arrange that the could be supplied. It had to be 
supplied in a way which would leave it open to any man to use it as 
he liked ; and what Edison had been exhorting was so obviously the 
right thing that the Legislature specially recognised that as a ible 
way of supplying energy, so that а man could himself use it as he 
liked, and p provin orders under the Electric Lighting Act they 
made detailed regulations. What did tbey decide? They did not 
confine themeelves to saying what systems might be used. They 
mentioned two systems, and any other that they might approve; but 


the only one they worked out carefully was Edison's idea of distri- . 


buting electricity at а definite pressure just as water was 
distribated at а definite pressure. They worked that out 


most completely, and they stipulated that if a n chose 
that method, then he must undertake that at two „ро in а cus- 
tomer’s house there should be a pressure which should be what was 


called а standard pressure, and the company was not to ask what the 
customer did beyond those poles. Now how could he draw it off? 
He could only draw it off by straddling. It was a felony to do it 
плот rient way. That was in the vend ge rei time, and was 
q y recognised as being the supply of electrical energy 
wbich left the customer free to uso it as he liked, the electricity 
being taken by straddle at those two poles. Thus there was this new 
source of electrical energy installed throughont a town, and everybody 
yep ны to look upon those two poles as being & machine Mr 
energy at that potential He (Mr. Fletcher ulton 


. that the then 


would submit with the greatest confidence to the Court that there 
was not, and could not be, any invention for using those two poles for 
any purpose for which an electrical machine bad been used before. 
He might call it a new statutory machine. If they had to get an 
invention, they had to get a machine to drive if. It could 
not be suggested ibat to put a motor on the two 
les was an invention. It was using А new source, 
cause until the statutory powers bad been given these things did 
not exist; but these things came into existence and were logislated 
for merely as sources of electrical energy. He submitted to the Court 
on of distribution in electrical kaowledge cut out 
distribution absolutely from being au element of invention. They 
had to start behind their poles if they were to have au invention. 
Let his Lordship see what that meant. These transformers—if he 
might put it so—were dead things They could only work from a 
source of electric . Bat it was said that the poles were never 
thought of as a source of alternating current at constant pressure. 8» 
little was tbat true tbat both were separately legislated for in 1883. 
The alternating current was recognised as the cheaper, although not 
зо cheap Er PE uses, and 16 could not be used in those days 
because continuous current was required. The consequence was that 
continuous current was first treated, and was rather petted 
because it was felt to be more generally usefal. But the alter- 
nating current, being cheaper to make and more usefal for other things, 
was separately legislated for and separately described. Well, these 
transformers had been used with alternating machines, and pet on 
the poles of such machines; and so they had got their statutory 
alternating machine and put their transformers upon it. Where was 
the invention? They had only used a different alternating 
Yet here came this patentee, and said, “Oh, people did not do this 
before." "Very well; but people did not Lave this statutory machine. 
Faraday had not а statutory machine in his own laboratory ; nor had 
other people Gramme’s machine until Gramme invented it. So that, 
down to that point, he woald submit that there was no invention, 
and that this was a claim for drawing off electrical energy simply 
by straddling transformers over the main, and that the attempt 
to drag in something more was not in the claim. Bat what did the 
laintiff say beyond that? They aid, Yes; bat we put on our 
mps in pa in the secondary." In reply, he (Mr. Fletcher 
Moulton) would say that the plaintiffs claim was. not only 
for electric lighting but for any purpose, and could they say 
that putting lamps in parallel on а circuit was going be 
held for 14 years? They said that it was the circait of 
an induotion coil; but one of their own witnesses had to'd the Oourt 
that that was the way they were put on by Gaulard and Gibbs years 
before. To tell him (Mr. Fletcher Moulton) that he was not to use 
his secondary circuit, which there was no invention in getting, for 
any purpose he liked, for sending the current through a group of 
lamps, appeared to him ludicrous. Bat tbe plaintiff said: “І told 
you it was much wiser to use it in this way." tell him that was 
not an invention. Where was the invention? He (Mr. Fletcher 
Moulton) had the right to use the secondary current for any purpose 
he wanted. The plaintiff said that he must not put lamps in parallel. 
Why? The plaintiff also claimed the position of the transformer. 
But that claim was impossible, for ines in that position were 
contemplated by the Legislature, and 1 on was the most con- 
clusive evidence of common know Therefore he sub- 
mitted that there was no invention in this osse. 
was nothing original. An indaction coil had always been 
a thing which multiplied up the tension in the primary circuit, 
or divided it down ; that was transforming up or down. Mr. Fletcher 
Moulton quoted from the evidence on the question of common kaow- 
рофи ае of instruments that would raise or lower the tension, 
to show that they were known, and that the legislative customer could 
make his own circuit at whatever tension he pleased. Tae plaintiff 
had relied on the words system of distribution.” But system of 
distribution was simply scale, and scale did not make a patent. Ifa 
man could do this thing in his own house with half a dcsen lamps, it 
might be multiplied a hundred times, bat they did not get nearer an 
invention. If merely to doa thing оп а large scale would render a 
patent valid, then company үз would be the inventors 
the world. To assert that the mains were to be high pressure, 
and the transformers low pressure, was merely to state scale of 
ressures. If the standard pressure was allowed to be 10,000 volts 
y the Board of Trade, they could turn it lower in certain lamps. 
If it could be said that this patentee pointed out for the first time 
the advantage cf saving copper by distribution at high tension, 
there would be something in this claim, but Edison and rez both 
had pointed out that it was best to distribute at high pressure. So 
that, taking into account the then knowledge of machines, the defen- 
dants were only using kaown machines, which were in known use and 
in known ways, and the then knowledge was such that they were 
only using them for their ordinary purposes. The witnesses on the 
other side bad admitted that the drawing off from parallel mains and 
using the current in the secondary was old. Both Mr. Swinburne 
and Mr. Mordey had admitted that to be old, and yet that was the 
real invention claimed in the specification. The shortest way to 
describe that to an electrician would be to give him Brush’s fig. 9. 
One saw at once how he meant to keep the tension constant by the 
way in which he arranged his parallel mains. That showed the pur- 
pose to which he was applying himself. 
His oo Does an incandescent lamp rcquire an alternating 
current 
Mr. FrarcHER MourTONM said that it was equally good with either. 
Why in the world shonld it not be used for а group of incandescent 
lamps? Nobody could say that there was any invention in substi- 
э ie The plaintiff said that any fool could have substituted it, 
but that he would not have known how good it was. That was all 
that the plaintiff's witnesses could say. Could anyone say, "Mr. 
Smith, you shall not put lamps in parallel on that ci cait, because you 
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never did know how successful it would be.” When Brush showed 
one even you could not limit it. They could do what they liked with 
the appliances which science had given to them. It was no answer 
to say that it would be a great success if they used it in one way, and 
not a success if they used it in another way. A new nee for an old 
thing was not subject matter for a patent. Here they had the very 
thing applied to arc lights. That was suitable for incandescent 
lamps—why should it not be put on if it was suitable for 
incandescent lamps, and why not for a group of lamps? 
It seemed to him (Mr. Fletcher Moulton) that Brush told ач. 
The answer was that at the time that Brush wrote people were 
ignorant. There must benovelty in a patent. He was told that Mr. 
Brush thought of working with a constant current machine, but he 
(Mr. Fletcher Moulton) did not see tbat, because Brush said bis 
lamp could be used for alternating machines or not. That seemed to 
him cig rae fatal. Referring to Fuller's article in the Times, Mr. 
Fletoher Moulton said that Faller told his intelligent readers how 
to arrange their mains. It was admitted that what Faller told them 
was l distribution. They tried to say that if you looked at the 

lar formation it would be seen to be a bad one. It would be 
seen that this was a general method of doing it, and the next matter 
he would touch upon was Edison, which was, in bis view, exceeding! 
important. Hdison did all that the patentee in the present case di 
and more, What Edison did more " was very difficult, but Edison 
did it fairly, and the witnesses who would be called on behalf of the 
defendants would ray that this more would have succeeded. Bat 
beyond the “more,” which might bave encountered difficulties, 
Edison, as he should submit, did all that the patentees in the 
present case did. Edison was always a great enthusiast for the 
continuous current. He wanted to get the advantage of distributing 
at bigh tension, but he had not a machine which would transform 
down a continuous current. Edison said, "I want to transform 
down, bat I cannot do so because I have no instrument which trans- 
forms down with continuous current; I must make it into alter- 
nating.” And he produced a high tension alternating with a low 
tension, so that he did all that the plaintiff did, and more. 

His Lonpenurp: Was the effect of this that he transformed down? 

Mr. Movutron: Yes. 

His І,оврвніР: And was he successfal ? 

Mr. Мооттон: Oh, absolutely. And the important thing is, that 
when he has transformed down, he treats it as an incandescent 
light circuit of constant pressure, and be puts his lamps in 

His submission was that Edison did all that was 

the plaintiffs specification, and more. The transform- 

lel were all to be found in 
Edison. 16 could not be said that putting lamps in on the 
secondary о? tzansformers which transformed down was novel. What 
the c pad claimed was that they had invented а eystem by which 
the tension was made as constant as possible. Та the circumstances 
that looked like a general claim, and his submission was that it was 
bad. It could not be ssid that it was novel to put incandescent lamps on 
the secon of transformers which traneformed down. If that was 
not novel, why should not a man teke a transformer which trans- 
formed down, and put it in parallel on his poles. Then it was 
said that putting ps in parallel was of the essence of the 
invention. If a man chose to use his two poles as a source, 
he had the right to do so. As soon as the the tension of 


P ps 
of the others. Well, all he (Mr. Fletcher Moulton) oould 


high tension constant and the low tension constant, and he did not 
think it necessary to tell Bnglish engineers that there was a constant 
relation between them. Deprez unquestionably treated it as a thing 
of common knowledge. It was only when the thing came into Court 
that Zipernowsky and Déri told the world everything. Apart from 
this there were books written on the subject, and the rights of 
the public were not on the suggestions of people 
to learn the knowledge which existed. Mr. Fletcher Moulton 
then read and commented on the plaintiff's complete specifi- 
cation. Referring to the passage but the distinctive feature 
of our system of distribution is that each group of induction coils 
or transformers of the several stations of second order shall merely 
constitate branch circuits of the main line for the primary current, 
viz., the primary circuits of the several local centres, any one of these 
taken asa whole, are connected in multiple arc,” he said the 
patentees might have said that the distinctive feature was admitted 
to be Brush's fig. 9. A man did not get a patent becanse a curious 
phenomenon took ‘place. 
At the closs of his speech Mr. ЕҒтвтснив Movrrox called evidence 
for the defence. н А 
Lord KLV was the first witnesscalled. In answer to Mr. FLETCHER 
Мосгтон, he said he had taken great interest in all economic develop- 
ments of electricity during his lifetime. He remembered the 
first Electric Lightiog Act in 1882. At that time the idea of distri- 
buting electricity was very prominently before the public mind. 
The ordinary method of distribution proposed was called parallel 
distribution by alternating currents, and was actually carried into 
effect in 1882 in the Health Exbibition and at Oambridge. The 
characteristic of distribution in parallel was that the tension at the 


poles remained constant, or as constant as could conveniently be had. 
A transformer was not a new name for an induction coil. It wasaname 
about 17 years old. It was known that induction coils would trans- 
form up or down, he thought, ia the years 1850 or 1860—certainly long 
before 1885. The laws of induction were known and calculations made 
from them by Maxwell in 1868, and by electricians ever since. There 
was nothing with regard to the behaviour of induction coils that was 
known now that was not known іп 1868. Improvements had been 
made on the T; earliest induction coils, y on the sub- 


were improvements in desigo, but not in principle. At the date of 
the patent, or before, if a man wanted to multiply up the tension of 
al current, it was known how to do it, also how to multiply 
down. Speaking of Bruwh's fig. 9, Lord Kelvin stated that the:e 
was no novelty in substituting for an arc lamp 10 ordinary 
incandescent lamps, such as were used in 1882, in parallel. The 
incandescent lampa were not known at the time of Brush's specifics- 
tion. The only lamp known was the arc lamp. Faller had done all 
that the plaintiff claimed to do. Edison aleo did what the patentees 
in the prerent case did, and more. The fact of transformers being 
put across the poles was kaown before the date of the plaintiffs 
specification. 

Mr. Ётатонка Mobrron: Would it be kaown that that would 
multiply either ap or down the tension of the circuit ? —Perfectly 
well known. 

Mr. Mourrom: Was there any novelty, then, in the consumer 
getting a circuit of a different tension to his primary ?—No. 

Do you find anything in this specification which, in your opinion, 
was novel at that date ?—It may have been novel in the sense of not 
being generally known, but not novel to a with scientific 
knowledge. Any person who was versed in E or Faller would 
know that there was novel in it. 

At this stage the farther hearing was adjourned until Monday. 


The hearing was continued on Monday, Tuesday and Wednesday 
this week. Lord Kelvin was 5 by Mr. Bousfleld at great 
yg e S edid also given by M. Emile Fesquet, Mr. В. Z. 
de ti, and Mr. E. Oollins of the Patent Office library. Mr. 
Fletcher Moulton, on Tuesday afternoon, commenced his summing 
up for the defence, which also occupied Wednesday's sitting. The 
Oourt adjourned until Thursday. 


Mrssns. Товивв & Sons v. BRINSMEAD. 


Ix the Qaeen's Bench Division of the High Court of Justice on 
Tuesday, January 23rd, the hearing was resumed before Mr. Justice 
Mathew, sitting with Prof. A. B. W. Kennedy as assessor, of the 
action in which Messrs. John Turner & Bons, of ton, Menchester, 
electrical engineers, sued Mr. Thomas James Brinsmead, of London, 
to recover from the defendant £260, alleged to be due under contract 
for the supply of an electric automatic lift to some flata then in 
course of erection at Maitland Park, Haverstock Hill, London, N. W. 
Defendant counterclaimed, and set out in defence that plaintiffs 
agreed on November 1st and 3rd, 1897, to construct the lift according 
to their specification, the whole work and material to be of the best 
description and quality, completion to be by February ist, 1898, to 
the satisfaction of defendant's consulting engineer, and the officials 
of Bt. Pancras Vestry, and of the 
pany. Defendant pleaded that the lift was not completed by the 
contract date or within a reasonable time, that it had not been 
completed up to November, 1898, that it was defective both in 
design and construction, dangerous as well as useless, and could not 
be passed. On January 23rd, 1899, defendant notified plaintiffs to 
remove it, but as that was not done, he removed it bimself and 
employed another contractor. Defendant's counterclaim, which 
amounted in the total to £868 8s., included £515 17s. for the supply 
of a new lift by the Otis Elevator Company, exclusive of cage and 
Bostwick gates. | 

Mr. Bousfield, Q O., and Mr. Neill, instructed by Messrs. Richards 
and Harst, solicitors, of Ashton-under-Lyne, appeared for the plain- 
tiffs; and Mr. Jelf, G. O, and Mr. J. Eldon Bankes, instructed by M. 
Muskett, for the defendant. —Q — 

The case came on originally on the ult., opening day 
the Hilary Bittings, when the 80 judge suggested the desirability 
of his having а scientific gentleman associated with him as assessor, 
and this being agreed to, Prof. Kennedy was selected by consent of 
the parties. 

"m the 23rd ult. the evidence in support of the counterclaim was 

t heard. 

Mr. Вовввт А. Burrz, consulting engineer, who had examined the 
plaintiffs’ lift on March 3rd, 1898, gave a detailed criticism of the 
apparatus. Witness found the speed of the winding drum ocom- 
paratively slow; that of the motor was high, and in consequence 
gearing had to bs» used. When the lift was still the mctor was at 
rest, and some mode of starting was required. The whole idea of 
the lift was automatic. In working, the passenger had to press 
battons. Оле button had to be pressed to bring the lift to the floor 
at which the passenger was waiting, and another to mark the floor to 
which he wished to be taken, and on reaching that floor a gate auto- 
matically opened, but that gate could not be opened unless the lift 
was behind it. On the passenger going into the lift, he pressed 
another button, which set the lift in motion. Witness saw no 
indicators to show which buttons bad to be pressed. The passenger 
had to find out whether the lift was above or below him. There was 
apparatus placed on each floor, which could be worked from any floor, 
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and the apparatus connected with the buttons was in the basement. 
A pendulum switch regulated the direction in which the lift was to 
travel, and this pendulum в to each side according to the button 
pressed, and on swinging in that manner it came into contact with 
eces of metal In his (Mr. Smith's) opinion, that was not a good 
‚аз the pendulum was likely to stick, and had only the force of 
gravitation to bring it back to the perpendicular. When the psndulam 
came into contact with those side pieces of metal, it sent a current 
through а pilot motor, which work:d other apparatus and also started 
the larger motor. The apparatus of which the pendulum formed a part 
leaned against the wall at a considerable angle, and that was not proper. 
Witness considered the voltage—200—too low. Hs did not consider 
that the part of the apparatus just described would work for more 
than a few times. The winding drums were 6 inches in diameter, 
which was too small for the size of the ropes; the diameter should 
have been 78 inches. There were no grooves on the drums, which 
witness ed as dangerous, the ropes being §-inch diameter. 
Witness didn’t think that if the es broke the apparatus for 
arresting the progress of the lift would have any effect whatever; it 
was an iron instrument supported by a cord. If the ropes broke, the 
lift going down would break that cord, and it was assumed that the 
iron would then drop, and the other end, being sharpened, would fix 
itself into the wooden runners. But witness did not think that 
would be the сазе in action, because the iron would only enter one 
side of the runner, and broken out by the weight of the lift. If there 
were another piece on that apparatus, so that it would grip therunner 
on two sides, it might sucoeed; but under the conditions he saw, 
witness did not consider there was absolutely any protection for 
human life, or against fire or dust, and the whole thing was exceed- 


ly frsgile. 
8 Мовсан WILLIAMS, another expert, who had made three 
ons of the lift, endorsed the views of the previous witness, 
with whom he entirely agreed. The lift was liable to overrun, owiog 
е КҮГЕ ay hea wooden рио ише used. The lift had zo him (Mr. 
illiams appearance of a laboratory experiment. He regarded 
the design as exceedingly clever and ingenious, but he thought the 
apparatus altogether too for practical use. 
. С. F. Остокк, defendant's consulting engineer, having given 
corroborative evidence, 

Mr. Franors A. WILKINSON, inspector to the Bt. Paucras Vestry, 
deposed to an examination of the lift, which he made along with Mr. 
Qaicke, on November 15th, 1898, They moved the am to one 
side with a pencil, and the lift rose to the roof of the building and 
jammed there. Witnese then left. 

Mr. ВвтивмвАр, the defendant, said he wished to open the build- 
ings in March, 1898, and desired to advertise the lift as well. This 
he was unable to do, and he had to employ another contractor. 

The hearing was then adjourned until the next day. 


At the resumed hearing on Wednesday, the 24th inst., 

Mr. GEORGE AvEtABD, plaintiffs’ electrical engineer, said that he 
designed the lift in dispute, and saw it erected. His firm had met 
several of the objsctions which the defendant made to the apparatus. 
There were a number of trials of the lift, and it worked satisfactorily. 
Witness was present at defendant's trial on November 15th, and 
Brinsmead appeared satisfied and accepted the lift. When first 
tested ia September, the brake ry ea went wrong through damp, 
and that trial could not be carried out. Mr. Quick approved of 
several details in connection with the brake ; he also said he thought 
&good job had been made, but that some parts were too strong. 
Having explained the working of the pendulum switch, by means of 
the apparatus itself, witness said he did not agree with Mr. Smith 
that the springs would have no effect because one would counteract 
the other. No one had ever called his (witness's) attention to defects 
in the materials used; only the best materials were procured. After 
the lift had jammed in the roof, he asked defendant for particulars 
of any defects, but none were supplied. Witness had made several 
trials of the safety apparatus for use if the lift ropes broke, and the 
apparatus worked quite well and arrested the p of the falling 
lift within 4 inches. He had seen other lifts fitted with similar 
clatches. He did not think it possible for the pendulum switch to 
stick as had been suggested, as only a small current—about a quarter 
of an ampere—was passing. 

Mr. Joun Huwert, practising as consulting engineer, and consult- 
ing engineer to the Corporation of Chatham, who examined the lift in 
— 1899, in company with the previous witness, said it then 

very well, stopping within 1 inch or 11 inches of the proper 
levels. It was a ever design, and one which witness considered 
quite practical. e general workmanship was good, though there 
were little things which might have been improved. He saw no reason 
why contacts of the pendulum switch should stick, and there would 
have been no difficulty ia pu in carbon instead of metal, but the 
addition of another et would be required to make the pressure 
sufficient to ensure contact. The main motor worked very well. 

Oroes-examined, he had had personal experience of these lifts. He 
had bad no practical experience of a pendulum reversing switch such 
asthis. If he had been in the engineer's position, he would have 
made the thrust bearing with a larger surface. The box of black 
grease for lubrication was rather a rough device, and, except in crane 
work, witness had never seen such an arrangement. 

Mr. ALBERT TURNEB, one of the plaintiffs, said that in July, 1898, 
he was at the defendant's flats, and saw the lif; working. It was not 
then finished, and the wheele made a little noise; otherwise, the lift 
worked as witnessex . Defendant complained about the vibra- 
tion, aud it was decided to remove the wheels and put the motor 
direct on to the drum shaft. Witness saw the test on November 15th, 
When the lift worked very satisfactorily. Brinsmead's only comment 
was that it seemed rather slow, but as regarded the starting and 

topping, he was satisfied with everything. The contract 


speed was 30 feet, and that was the speed of the lift. That which 


' defendant had in now was 90 feot. After November 15th he 


BERT TURNER, another of the plaintiffs, said that 
the only objsction raised to the lift was that 16 was unreliable. His 
firm offered, and was always ready, to remedy any defects under their 


contract. 
Sweral of plaintiffs’ workmen en in the erection of the lift 
deposed to the lift working 


and who had been present at the 
very satisfactorily at all the trials. 

Mr. Onas. Bayman, who had been caretaker at the defendant's flats, 
said that on November 16th the lift worked very well. Wi his 
wife, and his little girl, worked it, and it never failed to work at any 
time. After November 15th the fases were handed to witness by 
Mt. Aveyard. 

Oross-examined : He should imagine the lift went up hundreds of 
n: but he never had permissien to allow awy of the tenants to 
use it. 

The evidence being concluded, his LompsmiP said he thought it 
would be a convenient coarse that he should have the assistance of the 
Assessor's views on the technical questions, each side could then be 
informed of the result, and the rest of the case might thereafter be 
3 before him (the Judge) without requiring Prof. Kennedy to 
attend again. 

Mr. J. Erpow Bangas said he was quite content to leave the 
technical question on the evidence, as it stood, for the consideration 
of the Assessor. 

It was accordingly arranged that an opportanity should be afforded 
Prof. Kennedy of реш the various portions of the lift which 
had been dealt with the course of the trial; and Mr. Neill, on 
behalf of the plaintiffs, agreed to the course. 

The furtber hearing stood adjourned. 


WzsTRERN AND BBAZzILLAN TELEGRAPH Oompans, LIMITED, v. 
SOUTH AMERICAN CABLE Company, LIMITED. 


Мв. Justics Камхерт had this case before him in the Qaeen's Bench 
Division on Tuesday. 
Mr. Lawson Walton, Q. O., and Mr. Bankes, . Озава for the 
pne and Mr. Joseph Walton, Q O., and Mr. tton, for the 
ants. 


раза claimed that under the true construction of an agreement 
ween themselves and the defendants, by moans of which 
telegraphic trafi; was to bs interchanged, this sam was due. The 
defence, as he understood, was that the agreement had been wrongly 
construed, and that under the true construction of the arrangement, 
there was a balance on the account due to defendants. The main 
question to ba determined was the true construction of the agree- 
ment. The plaintiff company was registered in 1873, and about the 
same od the Brasilian Submarine Company, Li nited, was formed. 
The plaintiff company had its cables constructed along the coast of 
Brazil, starting at Pernambuco and connected with other ports to the 
north and south. In that way Pernambuco on the north was con- 
nected with Monte Video on the south. It wasa marine cable, and 
was therefore independent of the local internal lines of telegraphic 
communication which were the propeity of the various Governmente 
through which they passed. The Brazilian and Bubmarine Telegraph 
Oompany had cables passing from London to Lisbon through 
Madeira, Cape Verde Islands to Pernambuoo. A telegram from 
London to Monte Video had thus first to pass to Pernambuoo by the 
Brasilian Sobmarine Company, and then to Monte Video by the 
plaintiffs’ cables. For some years there was an interchange agree- 
ment under which they divided between them the rates up to 
Pernambuoo, and thence onwards to the destination of the 
message. That arrangement led to а good deal of friction 
from time to time. There were practical difficulties in adjust- 
ing the questions between them, and ultimately, ia 1889, they 
went into partnership. They made a pooling agreement. The whole 
of the traffic of the two companies was put into one pool, and the 
profits divided in the ratio of 54 to 46, the Sabmarine Oompan 
taking 54 per cent., and the plaintiff company 46 cent. T 
state о? things existed from 1889 to 1893, but ia 1891 а new factor 
was introduced into the Trans-Atla:tic and Submarine Telegraph 
system by the construction of а new cable. Prior to the year 1891 
there was a cable connecting Oadis, in 8 with Teneriffe and 
Senegal in French West Africa, and in 1891 the defendant company 
rojected a new inter-ocean cable Senegal with Pcraam- 
баю They were registered in the same year as the Bouth American 
Oable Company, Limited, and thereafter there were two alternativo 
routes to South America. The defendant company, however, had no 
line to Monte Video, which was the chief port to which cables 
were sent, and their agent at Pernambuco had for a few 
days to despatch the messages from there to their destinations 
over the plaintiff company's system at ordinary rates. The plaintiff 
company, however, decided not to take any more of these messages, 
and for a considerable period there was no connection whatever 
batween the plaintiffs’ system and the defendant company, who, 
however, sought to bring about an arrangement, and ultimately this 
was effected. It was necessary first of all to arrive at a partition 
between the rate for the carriage of cables to Pernambuoo and the 
rate from Pernambuco to the different ports on the plaintiffs’ system. 
Hitherto, owing to the arrangement between the plaintiffs and the 
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would be based on а calculation with reference to the 
existing interchange between the Submarine Oompany and the 
plaintiffs. The proportion, which was originally 46 and 54, had been 
altered to 48and 59. In December, 1893, a contract was sent to the 
defendsnts, and it was intimated that if they used the services of the 
plaintiff company it would be at the race of 309 franos per word for 
Pernambuco to the different stations mentioned, and on December 
2961 defendants accepted the proposal, and had utilised the lines 
ever since. Although they grumbled that they were not properly 
treated, they had not terminated the agreement, which they bad a 
right to do at any time. Defendants had no enjoyment of the recei 
from the local traffic, and there was a sort of intimation that they did 
not pu the plaintiffs’ assurance that the pro on of 48 and 53 
was y the proportion applicable to their rate. In February, 1895, 
it was intimated to them the was confined entirely 
to international traffic. There was no reply to the letter, and the 
defendants practically accepted that position by continuing to send 
their oables. Defendants some considerable time afterwards asserted 
that they were entitled to be partners in all the local business of the 
рази company, and suggested а resort to arbitration. Oa Novem- 

26th, 1897, plaintiffs set out the full account, showing a balance 
for the March and June quarters in their favour, and repeating the 
terms on which they had carried defendante’ traffis in the past, and 
stating that they were the qnly terms on which they would carry it 
for the future. No reply was received. The balance stood at £475 
19s. 1d. Defendants refused to pay, and by their counterclaim they 
asked that the account should be made ont on some new basis which 
would credit them with a larger proportion of this interchange of 
traffic, so as to liquidate the amount claimed and leave a large balance 
in their favour. 


the plaintiff company and the Submarine, because that was not what 
y each got а certain share of the common fund. The 


ot d ier was a sum 
which was meaeured by t 52 per cent. of somet which was 


committed themselves to the = Sain mentioned, there was an end of 
the case; but they had not. The contract was that they should get 
the same proportion in respect of what they did as the Submarine 
got for whatit did. The figures of 52 and 48 had no relation to 
mileage, or to the rates There was no allocation of figures 
in the contract. What defendants olaimed was to be treated as 
the Submarine was treated. 


His Говрзнтр said, though there was a good deal to be said for 
the defendante’ contention, yet be was clearly of opinion that 
the plaintiffs were right in their construction of the contract. The 
arrange mont only referred to international traffic, and did not admit 
the defendants to the advantages of the pooling agreement with the 
Submarine Company. He must give judgment for the plaintiffs on 
the claim and the counterclaim with costs. 


CORRESPONDENCE. 


6 Inductor ” Alternators. 


Referricg to the illustrated article in your last issue on the 
Le-ceater Corporation Electricity Works, I fail to see why 
you call the alternators there described “ inductor machines.” 
These machines do not in any way answer to the definition 
given by such an authority as Prof. Silvanus P. Thompson 
in his patent of 1883, where he says, "In my improved 
machines the field magnets, however excited, are fixed, the 
armatnre coils are ulso fixed. Instead of rotating these I 
rotate between them inductors, which may consist partly of 


iron or other magnetic material and partly of non-magnetic 
or of non-metallic matter.” 

These inductors, he goes on to say, “are during their 
rotation magnetised by passing near the poles of the field 
ae and thus made to act inductively upon the armature 
coils." 

Mr. Mordey defines an induotor in his patent as the 
arrangement of a field magnet of laminated iron having a 
number of armature coils on its poles or projections, in con- 
junction with laminated iron masses caused to rotate in close 
proximity to the field magnet poles for the purpose of varying 
the magnetic induction." 

The Ganz machine appears to have simply a rotating field 
magnet with an absolutely distinct armature of such con- 
struction that it precludes the exciting coil entering it. The 
fact that the single exciting coil does not revolve with the 
poles does not make the machine an inductor ; if it did во 
revolve, nobody would think of calling it one. 


Percy Rosling. 
January 29th, 1900. 


[The application of the term “inductor ” to machines such 
as those at Leicester is a matter of universal practice. In 
our description of Me. Mordey’s new inductor alternator, 
Vol. 39, p. 416, 1896, we gave the following definition :— 
* Àn induotor machine . . . . belongs to the class of 
alternators distinguished by having the conductors fired, 
both of the armature and of the exciting circuit, the Е M. F. 
being produced by а variation of the magnetic flax, brought 
about by а movement of a portion of the iron of the magnet 
circuit." Mr. Mordey, by the way, who himself calle the 
above machine an inductor alternator, is one of our corre- 
spondent’s authorities. 

Prof. Thompson is in agreement with Mr. Mordey, for in 
his well-known “Polyphase Electric Currente,” second 
edition, p. 79, he says: — Some, of the type known as 
‘inductor’ alternators, have no revolving copper, the 
revolving ‘inductor’ being of iron or steel only"; and 
on p. 111:—“Au ‘industor’ machine, meaning one 
having no copper on the revolving part.” 

The last statement concisely sums up the matter, and is 
identical with our own view. The fact that the single 
exciting coil does not revolve with the rotor makes the 
machine an inductor alternator.—Evs. ELEC. REv. ] 


The Use of Rubber-Insulated Wire in Steel Conduits. 


I am very sorry for Mr. W. H. Isherwood, but I did not, 
in my 1897 papers, allow that 300-megohm wire was best 
work,” nor do I now assume that it is the standard grade in 
insulating conduit work. I only regret to hear that Mr. 
Isherwood and others use it; but the makers of the conduit 
originally claimed that this grade was quite high enough, a 
point which I wished to disprove at the time. 

The last paragraph in Mr. Isherwood’s letter is a mere 
quibble, and does not call for any reply. 

Ү. Zingler. 


Information Wanted. 


I should be much obliged if any of your readers could 
inform me on the following points :— 

(1) What constitutes a “non-inductive coil? 

(2) What other methods are there of making a non- 
inductive coil besides winding the flow and return wires 
side by side in the form of a double-threaded screw ? 

(3) What are the advantages of carbon over copper or 
сво з brushes ? 

(4) Are carbon brushes suitable for switches for 
carrying all the current passing through them ? 

(5) What is a suitable current density for carbon motor 
brashes in which the motor is not run for more than one 
minute at а time, and is then idle for an equal time ? 

(6) What is a suitable current density for cable under the 
above conditions ? | 


Student. 
January 29th, 1900. 
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The Commutation of Dynamos. 


Mr. David Rew, in a letter printed in your last number, 
argues that a diagram in Seotion 9 of a paper on the oom- 
mutation of dynamos in your issue of January 12th shows 
that а thick brush may effect commutation in a weaker field 


than a thin brush, and differs from the conclusion that I 


drew. My argument was not sufficiently stated. 

The annexed diagram shows the currents in the convo- 
lutions of ап armature in the two cases of a thin brush, the 
width of a commutator segment, and of a thick brush oover- 
ing four commutator segments. Consider the оой А about 


to undergo commutation. The flax through it due to the - 


armature currents depends only on the ooils between the 
points a, a“, since the action of the coils beyond a in one 
Sireotion ion balances the action of the ooils beyond a’ 
in the other direction ; and the sum of the current turns in 


the coils between a and a’, producing flux through 4, is 4 c. 


In the cage of the narrow brush, the current turns on either 
side of B, balance one another, and the effective current 
turn, producing flux in B, is o. This consideration was taken 
Terp p Tre 
ing commutation is proportion o 
commutation arc, and to the width of the brush, so that the 
reversing field has to be of the same strength in all cases. 

A statement that the flux produoed in А by the armature 
current is portional to the sum of the current turns 
between а and a’, while ишү овна is not exact, 
and an argument based on it cannot The word 
“indi ” used instead of “shows,” or “ proves,” was 
intended to convey this. Mr. Rew’s observation that a wide 
я frequently useful in reducing sparking, especiall 


armatures, Shows that the argument is worth 
lem than I was inolined to sup and I am much obliged 
to him for calling attention to it. wi 


A Problem in Dynamo Design. 

Referring to the figures you give in a “Problem of 
Dynamo Design” in your last current issue, I think some 
errors must have crept into the calculation. To start with, 
12 ohms is rather a value for the resistance of a mil- 
foot of copper, as at ordinary temperatures it is usually 
taken to be 10°3365 ohms. p and d also I make slightly 
different to your figures, 26 inches and 72 mils, and even 
after converting (drain, overall)? into (diameter)*, I fail to 
get the figures (087). 

Inquirer. 

January 80th, 1900. 

[ In spite of our captious critic, there are no errors in the 
calculations—except the comical misprint of “drain” for 


The resistance of a mil-foot of copper wire is “12 ohms 


at 60° C.,“ as we distinctly stated; our correspondent ought 
to be aware that magnet ooils get hot. 

The least rectangular perimeter of winding is (74 + 4) 2 
= 28 inches; the greatest is (9) + 6) 2 = 81 inches; 
average 27 inches. Allowing for the necessary rounding of 
the oorners, the nearest integral value of p is 26 inches. 

The value of d, as calculated with a 10-inch slide rule, is a 
trifle over 72 mils—but wires are not drawn correct to 
a fraction of a mil. , 

The diameter overall is 72 mils + 15 mils d. o. o., or 87 
ш eae inch. i ' 

e have yet to meet with a specimen of oopper wire 
whose resistance oan be predicted to one part in a million, 


as our querist seems to think possible; seeing that copper 


resistance varies nearly 1 per cent. for 4° F. change in 
temperature, the very precise value given by Inquirer 
at “ordinary temperatures" is interesting. For practical 
purposes, calculations within 1 per cent. are nearly always 
sufficiently accurate.—Eps. ELEC. REV. | 


А 


REVIEWS. 


Electro-Magnetic Theory. By OLIVER HzavisIDE, Vol. II. 
The Electrician Printing and Publishing Company, 
Limited, London. 


The whole of this volume has already appeared in the 
pages of the Electrician, and the character of Mr. Heaviside's 
work is too well known to require description here. The 
opening chapter of the book deals with the question of the 
age of the earth calculated from some hypotheses of cooling 
by Lord Kelvin and Prof. Perry, and seems to have no bear- 
ing on eleotrical problems, except so far as it illustrates the 
mathematical methods. The bulk of the work is concerned 
with electrical transmission and diffusion through various 
media, dealt with by means of applying mathematical 
operators to physical quantities very often vectors. There 
are a number of appendices or notes bearing on different 
special problems, of which one on the rational units would 
interest all electricians. Mr. Heaviside is an extraordinarily 
interesting and fresh-minded writer, and his mode of treating 
electrical problems has clearly a considerable influence on the 
thought of the рош day. He appears quite insensible of 
the meaning of literary style. | 


Papers on Alternating Currents of Electricity for the Use 
of Students and Engineers. T. H. BLAKESLEY, M.A. 
oarth English edition. London: Whittaker & OOo. 


That a fourth edition of this little book should be calel 
for in England, as well as the fact that it has been translated 
into-three foreign languages, is evidence of its value and 
interest. The new edition appears to be only a reprint of 
the former, except for a new pa The new prefaoe gives 
an interesting reference to the state of ordinary knowledge 
on alternating currents in 1885, when the book first appeared, 
aie panic began to be used in alternating currents, 

inly, we believe, through Mr. Blakesley’s work. 

The whole subject of harmonic disturbances in electrical 
conductors is very attractive, both for the practioal and the 
scientific electrician. In the first place the analysis 
is at once easier and more elegant than in probably 
any other physical problem, except the very simplest, 
and depends entirely on the two most familiar functions, 
the circular and exponential. Secondly, the transmis- 
sion of electrical disturbance has a aliar character, 
in that all the effects of a harmonic disturbance are harmonic 
of the same period. That this is not generally the case in 
physics is seen from the familiar behaviour of musical instra- 
ments and the phenomena of fluorescence. In consequence 
of this, where the original disturbance is represented by the 
projection of a rotatiug vector, all the effects can be repre- 
sented in the same way by vectors rotating at the same 
speed, and the problems are susceptible of the curiously 
simple graphic treatment first systematically used by Mr. 
Blakesley. The prettiest example of this is the representa- 
tion of tbe oscillatory discharge of a condenser by an 
isosceles triangle revolving and shrinking simultaneously, 
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but the assumption, or и (we аге not sare which is 
intended), that the work done in radiation is in phase with 


the current, does not seem satisfactory. In the third place 


the problems themselves are of immediate d gira import- 
anoe, and the modes of solution are practically useful. 

The success of this book has been dae, we think, to the 
point kept steadily in view throughout of ita value to prac- 
tical men, and the chapters on the use of the dynamometer 
are perhaps the most valuable, as well as being the most 
original, Like all other books we have seen where vectors 
are used, this leaves the readers with an impression of the 
great value of quaternions for statement and illustration, and 
of their small value for calculation, Their use in alternate 
current problems by Mr. Blakesley has greatly advanced the 
knowledge of the exact meaning of such quantities as 
“ phase ” and “lag ” among practical engineers. 


BUSINESS NOTIOES, &o. 


The Tyneside Electrical Power Scheme.—We have 
before us two circulars which have been distributed by the promoters 
of this scheme; one is to local authorities affected by it, and the 
other to manufacturers and other probable power users. The anthori- 
ties are given a general outline of the project and details of the con- 
stitution of the company. The powers include the generation and 
. supply of electrical energy throughout the whole Tyneside manu- 
facturing district. The Tyneside Electric Power Company will bave 
& capital of £500,000, and will be formed by tbe following local 
gentlemen, who are intimately associated with the leading industries 
of the district, and well acquainted with local requirements: 

Norman C. Cookson, Esq., chairman of the Tyne General Ferry Company 
&nd of the Wallsend and Hebburn Coal Company ; Н. C. Harvey, Еға., of 
Messrs. Leadbitter & Harvey, Newcastle-on-Tyne; C. J. Leyland, Esq., director 
of the Parsons Marine Steam Turbine Company, Limited, Wallsend; J. D. 
Milburn, Esq., of Messrs. Wm. Milburn & Co., shipowners, Newcastle-on-Tyne; 
director of the Ashington Coal Company, Limited; Saxton W. A. Noble, Esq., 
director, Sir W.G. Armstrong, Whitworth & Co., Limited, Elswick; Hon. C. A, 
Parsons, F.R.8., Heaton Works, managing director of the Newoastle and District 
Electric TE Company, and of the Parsons Marine Steam Turbine Com- 

any, Limited; J. B. Simpson, Esq., managing director, Stella Coal Company, 

irector of R. & W. Hawthorn, Leslie & Co., Limited; Eustace Smith, Esq., of 
T. W. Bmith & Co., Sandhill, managing director, Smith's Docks Company, 
Limited; A. A. Campbell Swinton, Esq, M. I. C. E., electrical engineer, West- 
minster. 


The advantages which must inevitably follow the cheap supply of 
-electromotive power in such a district as the Tyneside are laid before 
the local authorities, the leading Tyneside industries being of such а 
character as should be peculiarly benefited thereby. Several of the 
most important works in the district are desirous of obtaining such 
asupply. А imas electrical supply is also considered likely to lead 
to important developments in the local chemical industry. To afford 
the desired facilities and to secure the requisite economy, it is 
neoessary to репе over a much wider area and on а much larger 
scale than would be practicable for any single local authority. The 
objects of the company are therefore to rate with the local 
authorities, and with their assistance, to establish throughout the 
whole manufacturing district on both sides of the Tyne, from Blaydon 
and Newburn on the West, to emouth and South Shields on the 
East, a system by means of which electric energy can be su d to 
ctories, shipyards, and worke of all descriptions, and also for both 
public and private lighting, either by the local authorities themselves 
or by the company direct. Negotiations are already in progress for 
acquiring suitable sites on the river, in a convenient situation, where 
there will be ready access for coal and water, and the company 
Р to erect generating plant by which electric power will be 
uced on а very scale with plants each of several thousand 
HP. The power will be distributed at high pressure to all required 
points in the district, where, by means of suitable transformers, the 
pressure will be reduced to such voltages as the consnmers desire. 
An interesting feature of the echeme is the proposal to supply electric 
motors on hire, which will prove a con се to those who require 
for any small amounts of motive power. They will also be 
prepared, where desired, to arrange for the “ free wiring” of shops, 
private houses, and businees premises for electrio lighting. No 
monopoly or exclusive right to supply electric energy in any district 
is sought. 

It is not proposed to undertake the general distribution of electricity within 
the area of any local authority, except with the specific consent in writing of 
such local authority, or to confer by the Bill any powers over streets without a 
similar consent, except so far as may be necessary for the purpose of laying 
across the district of any one local authority such trunk mains as may be 
necessary in order to obtain convenient access to the district of any other local 
authority, who may either desire a supply of electricity in bulk, which they 
themselves will distribute, or who may have consented to the company aftord- 
ing a supply within their district as aforesaid. 

The company will be bound to supply electricity in bulk at the rates given 
below to any local authority, any part of whose district is situated within the 
area of the company's operations, on such authority requiring them to do so, 
in accordance with the terms of the Bill, but there will be nothing to compel 
the local authority to take such supply from the company, or to prevent the 
local authority from generating its own supply. 

Local authorities taking & supply of electricity from the company in bulk, 
will be entirely free to distribute 1t themselves, or if any local authority within 
the company's area prefers it, the company will do the distribution in addition 
to supplying the electric energy. 

The company will charge for energy supplied in bulk at the follow- 
ing maximum rates, which will be d reduced when the 
company earns more than a certain percentage of profit:— 


For the first 200 hours of supply at the maximum power 


demanded per quarter - a x vs .. 4d. per unit. 
For further hours of supply beyond 200 hours, and not 
exceeding 400 hours per quarter. - Sa .. 2d. per unit. 


For any further hours per quarter Es А . ld. per unit. 
The circular to manufacturers covers to some extent the ame 


ground, but in addition it dwells ly upon the advantages 
to be obtained from the substitution of electrio driving for other 


Name Plates.—From Messra. Luppe & Heilbronner, of 
Munich, we have received a of their chemically engraved 
sign plates (relief and deep engraving) which they are supplying 
finished in any sizs, colour, form thickness, either for large 


machines or small apparatus. 


New Journal.— TAS Electro-Chemical Review is the title 
of a new montly journal (6d.) of which the first number, January 15th, 
is before us. The object of the paper, as announced in the editor's 
programme, is to assist in the development of the electro-chemical 
indastries which have made so much progress and have acquired so 
much importance during the last few years.” The number before us 
has articles on electrolysis, electro-metallurgy, calciam carbide and 
acetylene, and one on the electric driving of bleaching, dyeing, finish- 
iog ard printing machines, with a large illustration of a motor-driven 
calico-printing installation carried out by Messrs. Mather & Platt, 
Limited. The journal is conducted by Mr. Antonio Sansone, and it 
is published by Heywoods, of Manchester. 


The Lengest Rope.—We have received copies of corre- 
spondenoe which has recently pose in & contemporary 
regarding the longest rope in the world. Pressure upon our space 
prevents our re-publishing the letters in our columns, but brit fly 
stated the matter is as follows:—Mersrs. D. H. & G. Haggie, of 
Sunderland, claimed that the steel rope supplied by them for the 
Glasgow District Subway was the longest in the world, weighing 
about 55 изо еы т 8 с the excellent oe of ita 
working were largely due то machinery specially erected 
for the. р of Аре зз ји cables. Messrs. W. F. Dennis 
and Oo., British agents for Messrs. Felten & Guilleaume, followed 
this up by & statement that for years past they had manufactured 
steel wire towing ropes of 5j inches circ. in one continuous length of 
100,000 feet or nearly 19 miles, and weighing 210 tons. Messrs. 
Haggie then prod & letter from the makers who supplied to 
Messrs. Felten & Gaillesume a machine for manufacturing such rope. 
This was in 1672, and the greatest weight it would carry was one 
section of 16 tons. The machine maker addcd that therefore Mesars. 
Felten & Gailleaume's rope must be made in a number of lengths 
spliced together and not in one continuous length. This led to a 
further response from Messrs. Felten & Guilleaume, who showed 
that they had so developed their business since 1872 that their wire 
rope plant had bad to be considerably increased, and the construction 
of machinery greatly improved, and they repeat that the cable was 
actually made and laid by them in one continuous length without 
апу splico whatever, at the same time adding that they have 
themselves constructed all the new wire rope machinery they have 
required, and, in fact, can make ropes considerably longer than 20 
miles in one length without splicing. §They have even supplied 
machines to other wire rope manufacturers on several occasions. 
Having thus abstracted the correspondence, we leave our readers to 
jadge who may rightly claim to be the manufacturers of the longest 
cable in the world. 


Electricity in 1899.—In its retrospect of the year 1899 
the Scientific American contains the following references to eleo- 
tricity : —'' The year’s progress in the electrical world has been marked 
by steady advance along established lines, with few or no startling 
inventions or discoveries to be recorded. Perhaps the most etmking 
development has been that of wireless telegrapby, a system which 
was shown for the first time in successful commercial operation in 
this country by Marconi himself during the international yacht races. 
During the summer wireless messages were successfully transmitted 
between ships of the British Navy which were separated by 80 miles 
of water, and рее messages were also dispatched from 
Chelmsford, ia England, to Boulogne, in France, over 110 miles of 
land and water. oni bas done enough to establish tbe practical 
value of bis system for certain ified work; but its value will be 
enormously increased if he can ditcover some means to restrict the 
receipt of messages to the particular station for which they are 
intended, and prevent all interference the waves sent out 
other stations that may happen to be within range. Scarcely less 
remarkable results in their way have been attained by the Pollak- 
Virag system of high-speed telegraphy ; from 70,000 to 100,000 words 
per hour having been transmitted between Buda-Pesth and Vienna, 
while recently as bigh as 122, (00 minute were transmitted 
between Ohicago and Buffalo. In this system transmission is eff cted 
by a perforated strip cf paper, as іп the case of the Wheatstone 
automatic, while a telephone fitted with two small mirrors serves as 
the receiver, the diapbragm of the telephone being set into oscilla- 
tions corresponding to the current impulses generated by the trane- 
mitter. The Scientific American bas devoted considerable spice 
during the year to descriptions of the electrical development of the 
Niagara water-power. The close of the year sees the firat balf of the 
proposed 100,000 н.р. plant of the Niagara Falls Power Plant 
nearing completion, and steps being taken to duplicate the existir g 
power house with another of equal capacity on the opposite 
banks of the company’s feeder canal. The Hydraulic Power 
Oompany has an output of about 14,000 HP, and improvements 
are under way which will increase thie to 20,000. The Canadian 
Niagara Power Company is to commenc, work shortly on the 
development of 10,000 H.P., and altogether it may be said that 
the much talked of “harnessing of the Falls” as far as it has 
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gone bas proved a technical and industrial success. Electricity con» 
tinues to oust every other form of power for the operation of street 
railways, and the indications are that for city work the underground 
trolley will be the exclusive system, with the overhead trolley for 
suburban and short interurban lines. At the same time the third 
rail has given such good results on the New Haven Railroad that it 
is not improbable that the Shore Line from New Rochelle to 
Harlem will be equipped with a third rail. The electric equipment 
of steam railroads, however, is not proceeding as quickly as many 


rni 5 of the Metropolitan Underground Railway in London. 
a 


shown last year by the electric lines of the Metropolitan Street 
Railway бошрапу in this city, which cost for operation per car mile 
11:95 cents as against 17:96 cente for the horse car roads, and 17 99 
cents for the cable roads. A service of compressed air cars hes been 
started on two crosstown lines of this company, but it is too early to 
make any comparison of results with the e c or cable roads. 
The steam locomotive still holds the field as par excellence the 
traction motor for heavy or long distance traius, the Heilmann 
electric machine notwithstan , and there is no evidence that 
it is likely to be displaced. e automobile field is no longer 
all but exclusively cccupied by the gas engine and the electric 
motor; for the improvements in steam motors have bsen so great 
as to promise that this long-established, well understood and easily 
managed form of power may yet become the most popular for the 
automobile, with compressed air a ible rival. In its Obemistry ” 
remarks our contemporary says:—" Electric lighting has recorded no 
developments worthy of special mention, for great as were the ex 
tations based upon the new Nernst lamp, they have not been falfllled. 
Acetylene, on the other hand, bas y justified expectations, and 
both as an illuminant and a source of motive power it is giving 
excellent results.” 


Bankruptey Proceedings.—Notice is given of release of 
trustee (Mr. Howard W. Cox) in re D. W. Paine, electrician, 
Gloster Road, Brighton. 

Notice is in the London Gazette of intended dividend in 
the case of E. B. Pym, electrical engineer, late of Scarborough, and 
now of South Kensington. February 10th is the last day for re- 
ceiving proofs. Mr. A. H: Wildy is trustee. 


The first meeting and public examination in the case of Frederick 
King, electrical engineer, l, are to be held on February 7th and 
9th respectively at Bristol. 


Notice of intended dividend is given in re Wild, Rothwell & Oo., 
general and electrical , Southport. 

Notice is given. of re of trustee (Mr. T. H. Winder, official 
receiver) in re Pimbley Bros., engineers and fuel economiser makers, 
Albert Works, Moses Gate, near Bolton ; also a similar notice is made 
re Mr. А. Mackintosh, trustee in re Frederick Jones, electrical engi- 
neer, Wandsworth. . . 


Disselutions and Liquidations.—A meeting of the 
Mlestrio Lighting Extension Syndicate is to be held on March 16, 
at Bartholomew Works, Lawford Road, Kentish Town, N. W., to hear 


ppears in the London Gazette of the dissolution of partner- 
chip in August, 1899, between Messrs. Б. P. Wilson and W. Н. 
Story AN шо & Story, consulting engineers, of Victoria Street, B.W.). 
Mr. Wilson attends to debts. 


Meeting of Creditors.— Last week a meeting of creditors 
was held at 


Books Received .—* Street's Newspaper Directory, 1900.” 
London: British, Foreign and Colonial Advertising Offices. 3s. 6d. 

“Transmission de L'Electricitó Sans Fil,” par Emile Guarini- 
Foresio, Liége: Imprimerie L:égeoise, Henri Poncelet., 2 francs. 

“Fire Tests with Doors.” Nos. 35 and 39. London: The British 
Fire Prevention Committee. 2s. 61. each. 


Catalogues, &c.—Messrs. Tangyes, Limited, have issued 
i machinery” at 


A list reduced prices of “ unrevised present 
in red di rte steam boilers, pulley blocks, machine tools, 
pumpe, &c., also second-hand Tangyes' steam and gas engines, and 


таш pump and boiler feeder. 

Messrs. Nalder Bros. & Thompson, Limited, send us, as usual, one 
of their convenient wall calendars for 1900. 

А neat calendar card comes to hand from Messrs. McOlure and 
of Stockport. The chief feature is a reproduction from a 
photo of the interior of the Stockport electricity works, where there 
are two 240-H.P. and three 90H. 7. Mersey” rs. 

From the Westinghouse Oompanies’ Publishing Department we 
have received a copy of each of the following circulars which they 
have just published:—No. 1,011, Direct-connected Railway Genera- 
tors; No, 1,012, The Shallenberger Ampere-hour Meter; No. 1,013 
relating to switches (Plunger type) for 1,100 and 2,200 volt 
alternating current circuits, and No. 1,014 describing ammeters and 


g 


M etan (round pattern); all the circulars are, as usual, very neatly 


u 
Messrs. Wm. M’Geoch & Oo, of Birmingham, have issued a mall 


pamphlet to users of electric motors in which they describe Wilson's 
patent automatic safety starting switches for electric motors. This 
apparatus they claim to be essentlally British, both in design and 
manufacture. The list is illustrated with general views and diagrams 
of connections, and gives prices. А form for filling in certain 
instructions when ordering, is provided. | 

The Edison & Swan United Company send us the following 
leaflets: No. 139, showing their ‘revolving stand outfit for shop 
window exhibition purposes, and their ornamental cover tamler 
switch; No. 140, dealing with the “Rapid” detector for testing 
electric lighting, telephone, and bel] installations, and the Belgrave 
telephone for private houses, hotele, &о. 

e Klein Engineering Company, Limited, sends us a fally and 
well-illustrated list of its independent steam or electric-driven central 
and accumulator condensing plante, jet, surface, and ejector con- 
densers with or without Klein’s coolers. -A list is given of the 
5 works and railways in which Klein condensing plants are 
employ 

The B.T.H. Co. bas issued a pamphlet giving photographic views 
and general particulars of direct-connected traction and power 
generators. The views include the Bristol, Cork, Colombo, Dablin, 
and North Staffordshire tramway stations. 

Mr. Claude W. Hill, Londen agent for Mesers. J. P. Hall & Co., of 
Oldham, sends us a few sheets of illustrations of that firm's moet 
recent machines, including combined multipolar machines compound- 
wound three-bearing dynamo and four-pole open-type ditto, all with 
slotted drum bar armatures; and four-pole enclosed motors. They 
make а special machine for electric traction and power work. 

Mesers. Polland & Oo., of Newcastle, have issued a new price list 
of “ Vulcan arc light carbons and dynamo brushes. 

The American Blower Company, of Gracechurch Street, E O., who 
state that during last year their works at Bedford and in America 
were extended, have addressed to us copies of two of their sectional 
catalogues. The AB.O. fan system of heating and ventilation as 
applied to factories, mills, machine shops, &c., is described with 

ustrations. The company also issues various other sectional 


catalogues in various referring to its drying systemr, water 
heaters and parifiers, h-speed engines, fans for mec 
draught, &o., E | 

Messrs. tt & Place, of Hatton Garden, E. O., are sending 


out circulars relating to their " М.Р.” switches for electric light and 
power. Among the illustrations is one of a switchboard supplied 
by them for а 300 E. . electric motor-driven printing installation. 


Correction.—In our recent account of the Bolton electricity 
works, the boiler fittings-an@t valves were inadvertently wrongly 
described ; the whole of these were made by Mesars. J. Hopkinson 
and Oo., Limited, of Huddersfield. 


Directories.—The 1900 edition of Strest's Newspaper 
"ignit has just bes err ш rages d the names of 

e ous papers pu ed throughout the Un Kingdom is as 
usual very convenient, and those who have occasion from time to 
fime to transact business or correspond with them will find the 
directory of great assistance. This directory is essentially the 
business man's book. (London: 5, Serle Street, W. O. 3s. 6d.) 

We have also received the 1900 edition of the Export Merchant 
5 ipis The Бага ч Leg no diab departure in 
the present volume, contenting th exten and bringin 
the list of the ahippers in the “ Export Bection " thoroughly ap to: 
date, which at the same time increases the utility of the Itinerary," 
as all pers in ће Ю.О. district appearing in the one are 
incladed the other; the "Index to Exporters" has been also 
enlarged, the Trade Mark Section“ and the “ Manufacturing Sec- 
tion having been increased judiciously in proportion. 2,700 new 
names have been added to the work, and the same compact form and 
general, emm and arrangement as heretofore have been 
e 


Electric Light Fittings.—We "р if anybody needs 
“taking ” Bars, lh it is б electrical fittings шоко. for 


pendants, &c., have shown 
great enterprise in the production of books of designs, as we have 
frequently stated, and they have taken advantege of the fact that 
the class of goods they produce lend themselves very readily to the 
exercise of artistic talent. These remarks apply with special 
кари to а bound collection of designs, now on our desk, showing 
a charming variety of electroliers, brackets, table standards, and 
other fittings specially auitable for private house lighting, &c., 
manufactured by Messrs. F. & О. Osler, at their works at Birmingham, 
and stocked by them at their London showrooms in Oxford Sireet. 
The illustrations have received great attention, with a very satisfactory 
result. They are printed from blocks make by photo zinoo process 
from wash drawings. A stiff paper is used, and the necessary letterp: ess 
is given on a thinner sheet, which is attached in & very neat manner. 


Trade Announcements.—Messrs. Meldrum Bros., of 
Manchester, have, for the greater convenience of their rapidly 
e e connection, opened offices at 2, Prince's Mansions, 66, 
Victoria Street, Westminster, 8.W. 

The British Thomson-Houston Company, Limited, have occupied 
new additional premises at 6, Bath Street, Обу Road, E. O. 
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Electrical Wares Exported. 


WEEK ENDING Jan. 24TH, 1899. | Warr nme Jan 2380, 1900. 
Alexandria. Elec. fuses Value 125 Auckland „ Value 2 


Amsterdam Bangkok $7 
Auckland .. us - .. 228 Bombay 7 
Calcutta  .. e 5e 1,6908 | Oaleutta So. "ad 261 
Cape Town ee ee es ee 845 » Teleg. wire ee LA J 98 
Christiania .. 100 Callao. Teleg. wire ©» 64 
Colombo . Cape Town. Teleg. mat. 1,008 
Co en 14 Channel Islands . m . 1,140 
Delagoa Bay . 10 | Chinde. Teleg. mat. 8,823 
Durban m 2s T .. 88 Christiania. Teleg. wire. 29 
East London * ээ еә "um 1,268 ” тер cable 950 
Flushing s. RH s% 11 Copenhagen. Teleg. cable 167 
Gothenburg 3 0 vx . . 100 Durban we ie 63 
Hamburg. Teleg. mat... .. 110 $ Teleg. mat. 282 
Lyttelton (N. Z.) vu vs 93 East London oe vs 71 
elbourne . 145 Flushing. Teleg. mat. .. 96 
Montreal ry 6 11 ibral ee es ee 192 
Ostend ` Halifax " 80 
Port Elisabeth 1,416 Hong Kong . 624 
Reval * 0 ee ee oe M oe е ө ee . 100 
Shanghai. v» xs "T 8l Marseilles. Teleg. cable . 1,204 
Sr dner E 808 n "m 81 Mauritius .. Я £x 853 
ellington (N.Z.).. us . 740 Montreal у 54 
Ostend 20 67 
Port Chalmers as SO 85 
ээ Elizabeth Tel oe t. ee а 

” ” eg. mat. 
Shanghai... Vs s .. 4 901 
Singapore .. ës S s 53 
Stockholm. Teleg. mat. . . 171 
Sydney 85 es ds . . 1,294 
W vs ЯР is 86 
Wellington .. ee is . 146 
Yokohama .. s ax .. 568 
Total PS £7,308 Total £18,456 


| Electrical Wares Exported. 
Win mme Jan. 31er, 1869. | Wek Expina Jan. 90TE, 1900. 


Adelaide. Teleph.appe. Value £1,270 | Alexandria .. Value £194 
Amsterdam M" - a 15 Amsterdam T ae 25 
Antwerp. Electric fuses , 225 | Barcelona .. as 2s э 81 
Bilbao, Teleg. cable .. 982 Bombay ; zx es 98 
Boca. Teleg. mat. . M». 944 Boulogne .. 188 
Bombay .. .. .. 1900 Bremen. Teleg. instruments. 260 
Caloutta .. .. .. .. 87 Buenos Ayres 270 
Cape Town.. a ё% .. 967 - Teleg. mai. 1,650 
Colombo... an ae ә 16 н Teleph. cable.. 185 
Dolagoa Bay ee ee ee 144 Caloutta ee ee “es ee 2,964 
Durban ee se e . 695 Caps Toma: ee ee oe 847 
East London 2 19 Chinde. Peleg. mat. "EM... 
Ghent ТА 8 P .. 89 : Christiania. Teleg. cable . 15 
Hamburg .. T is .. 180 Colombo .. nS us = ү! 
Hiogo.. ds S v „ 194 " Teleg. instrumente 94 
Hong Komg..  .. es .. 561 Copenhagen vs 1А .. 196 
Marseilles. Teteg. mat. .. 765 dan oe T zo .. 789 
Mauritius. Telep. stores T 94 РА Teleg. mat. .. . 681 
Melbourne .. vk a . 218 East London ey vs oo 83 
Montreal ax zu he 43 Flushing ни © v 81 
Port Said ee oe ee 185 | Gibraltar ee es oe ee 25 
Teleg. mat. .. 69 Halifax aes 17 
Reval. rw mat. v .. 884 Hamburg .. + es 25 
Rotterdam. Teleg. mat. 55 " Teleg. mat. 800 
" - Si T РР 50 Hong Kong.. vs es 816 
Sydney «e 80 718 Karachi us 86 
Trieste. Teleg. mat. 500 | Launceston.. 210 
Yokohama .. - " .. 889 Madras 67 
» Elec. instruments 1,010 Malta не v 19 
| Mauritius .. sé А . 116 
Melbourne .. x va .. 816 
Bt. Petersburg. Teleg. mat. .. 1,000 
Bantos v ке i 41 
Shanghai .. 254 
| Bydney 158 
» Teleg. mat. 989 
Tien е6 l ee 20 
Toronto  .. oe ee . 85 
Trieste ee ee ee ea 70 
і Yokohama. Electrio cable .. 67 

—— i 
Total  .. 48,088 Total 312.609 


Foreign 
Sydney. Teleph. Wire oe 


Annual Dinner.—The second annual dinner and dance 
of the electrical department employés and friends of Messrs. D. 
Bruce Peebles & Oo., of Bdinburgh, was held on Fridsy last, Mr. В. B. 
Portheim presiding. There were over 300 present, and а most 
enjoyable evening was spent. The arrangements were in the hands 
of Mr. Hart (foreman winder) and Mr. Whitelaw (general foreman), 


Klein’s Condensing Plants —Mr. Jarvis, the North- 
East Ooast licensee for the above plants, has been instructed to 
supply a Klein's patent water cooler for the condensing plant at the 
Middlesbrough electricity station, for which Mr. Наагий ів 
‚ consulting engineer. Amongst other corporations who have adopted 
Klein's system of water cooling and condensing at their electricity 
stations are, Liverpool, Bolton, Oldham, Tynemonth, Birmingham, 
St. Helens and Warrington. This system of cooling is being rapidly 
adopted here, tbe plants already erected, or in course of erection, 
being equal in cooling capacity to a reservoir covering 300 acres, 1 
foot deep, capable of holding 80,000,000 gallons of water. Sufficient 
land can rarely be spared for the purpose of cooling the water 
required for condensing, and many steam users have been compelled 
to forego the advantages and economy which might other be 
obtained, but it is claimed that with Klein's system so little space is 
taken up that everyone may obtain by condensing a great economy 
in fael and water, which is a matter for serions consideration at all 
times, bat especially so now when the price of fuel is so high. 


Railway Train Lighting. — Messrs. Ellis & Ward, of 
Birmingham, have recently completed the electric lighting of a large 
number of railway carriages for the Natal and Cape Governments. 
We are informed that the work bas been carried out under great 
pressure, owing to the requirements of the present war. 


Goods Transhipped. 
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Russia.—The Russian Electrical Company (Siemens and 
Halske), of St. Petersburg. ie declaring a dividend of 54 per eent. 
for the financisl year 1898 99, as compared with 64 per cent. in the 
preceding year. 


The Shannon Water-Power Scheme.—The Shannon 
Water and Electric Power Bil came before the examiner, at the 
House of Commons last werk. After hearing obj sections in opp»i- 
tion, it was declared that the Bill had not complied with the standing 
orders applicable before introduction and first reading. This decision 
will be referred to the Standing Orders Select Oommittee, who will 
decide if the non-compliance can be excused and tho Bill allowed to 


proceed further. 


Trolley Safeguard.—The accompanying sketch shows a 
safeguard for overhead trolley systems which has been devised 
and protected by Mr. R. Humphries, A. I. E. E., of Balisbridge, 


satisfactory results. The sketch shows the tion of 

trolley pole ander running conditions, and with trolley wheel 
on wire. When the trolley jumps the wire, the catch which 
holds the springs in tion at the far end of the slot, a, is lifted 
automatically oy a fixed to the back of the trolley stand. 


The ranning 
end 5 nearest the pivot, and the trolley falis 


о position, where they are caught and held automatically by 
the catch. The releaser (which is hinged) is then pushed up, and 
the car again started. The whole operation, it is said, can bs per- 
formed easily in two miautes. With this device the trolley rope can 
be tied up to the pole out of the way of and accidental 
ulling and catching, and the condactor is free to perform his duties 
tead of constant rope clutching and trolley gazing. The overhead 
construction is claimed to be absolately safeguarded, the device 
acting instantaneously. 

Tador Accumulators. — Referring to the notice we 
inserted in our issue of 19th, that Mr. Edward Lomer, of 12, 8t. ward 
Axe, E. O., had been appointed agent of the Accumulatoren Fa 
in this country, Mr. Lomer now informs us that this announcement 
was due to a misunderstanding, and that the Tudor Accumelator 
Com , Limited, have the sole rights for the manufacture and 
sale о e ke ele, pin li кошш eie Dium 
type of cell manufac by the German company referred to above. 


ELEOTRIO LIGHTING NOTES. 


Belfast.—At a meeting of the Electricity Committee 
last week, the engineer, Mr. V. A. Н. M'Oowen, submitted his report, 
from which it appeared that the increase in units sold during the past 
year was 76 cent. while the increase in revenue was only 1 per 
cent., thus cating very considerable reduction in the price of 
current to consumers The average price for current for lighting 
during the year was 44d., and for power purposes 28d. per unit. The 
Commíttee Баз under consideration the reduction in price of current 
for motor purposes. The total number of lamps applied for and con- 
nected up amounts to over 58,009. 


Berwick.—The Sanitary Committee has approved of the 
draft of the provisional order submitted to it by Messrs. Edmund- 
rais Electricity Corporation, Limited, for the electric lighting of 

erwick. 


Birkenhead.— On Friday last week a Local Government 
Board inquiry was held into the application of the Corporation for 
wer to borrow £3,500 for the purpose of extending the electric 
ght to various roads in Higher Tranmere. There was no oppo 
sition. 


Birmingham.—What is believed to be the largest elec- 
trically-driven cold storage plant in the country is at present being 
put down for the Birmingham Oold Btorage, Limited, for the purpose 
of storing hops. The premises are those lately occupied by the 


— — 


a 
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Orown Brewery, and are being converted for the purpose of cold 
storing hops. The plant consists of two Linde compressors, driven 
by two 30-H P. Turner motors, three of the same make of 71 H.P. each 
Leing employed for ruvning the auxiliary apparatus. The contractor 
for the building is Mr. Rowbotham, of Birmingham; electric lighting, 
Messrs. Р. О Middleton & Oo., Limited, Aberdeen; refrigerating 
plant, the Linde Company; insulating of cold rooms, the Insulating 
Syndicate, Limited; and motors, Messrs. John Turner & Bons, of 
Denton. The consulting engineers and architects for the company are 
Messrs. Harrap, Hewett & Daffield, of 5, Badge Row, E. O. 


Bedford.—The Town Council has accepted the tenders 
of Messrs. W. Н. Allen?& Son for a steam engine, at а cost of 
со and Messrs. Rosling & Appleby for an alternator, at а cost of 


. Bridgwater.—Although the Оо ion possesses а 
provisional order for electric lighting, it was decided at a ratepayers’ 
meeting last week that the scheme should be shelved. 


Chorley.— At a meeting of the Town Counoil of Chorley, 
Lancashire, on January 25th, it was resolved that the town clerk 
make application to the Local Government Board for leave to borrow 
£28,000 for the purpose of carrying out the electric lighting scheme 
in the borough, in accordance with tho provisional order obtained some 
time ко. The scheme in question is one based on а report of the 
firm of Messrs. Lacey, Olirehugh & Billar. 


Dublin.—The Corporation has lodged в memorial in 


regard to the County and Ойу of Dublin Electric Lighting Bill, 


alleging non-compliance with the standing orders. 


Dundee.—The Tramways Committee of the Dundee 
Town Oouncil met last week, when a report on the electric lighting 
extensions in the city was submitted. It is proposed that condens- 
ing plant shonid be obtained at a cost of £3,500, feed and exhaust 
piping at £2,000, feed pumps, &с., at £1,000, and conduite for cables 

the Perth Rod at £5,175. making in all an expenditure of 
about £12,000. The Committee approved of the proposals, and will 
recommend accordingly. 


Gravesend.—A discussion took place at a meeting of the 
Town Council on January 24th, anent the receipt of a letter from the 
Drake & Gorbam Electric Power and Traction Company, Limited, 
asking the Council to transfer the electric light order to them. The 
members did not receive the letter with favour, the general opinion 
being that the offer was not good enough. Therealso a to be 
A feeling in favour of the town carrying out the order, buteventually 
the matter was deferred to tbe next meeting. 


Iagleton,—The formal switching on of the electric light 
in this Yorkshire mountain resort took place on January 24th. The 
Parish Oouncil has entered into a three years’ agreement with the 
Electric Lighting Company to supply current for street lighting for 
£70 per annum, The capital of the company is £4,000, and of this 
£3,500 has been subscribed, this paying the costs of the various con- 
tracts and some of the formation expenses. Water-power is obtained 
from the River Greta, the weir being 40 feet wide, and in tha 

wer house there are placed two Vortex turbines, each ca 

veloping from 15 to 20 н.р, and driving two dynamos with maxi- 
mum outputs of 35 amperes, 830 volts. In the battery house in the 
centre of the town there are 116 accumulator cells, the total capacity 
of the battery being some 750 ampere-hours. The contractors were: 
—Hydraulic works, Mossrs. G. Gilkes & Co, Kendal; electrical 
plant, Messrs. Drake & Gorham, Manchester; sub-contractors for 
street wiring and cables, Messrs. Callender's Oable and Oonstruc- 
tion Company, Limited, London. Mr, М. Harris (of Mesars. Gilkes 
and Oo.) superintended th tion. 


Italy.—A company has just been formed at Voghera to 
establish a plant for the utilisation of the power of the River Ter- 
doppio. It is estimated that 800 н.р. will be available, and the eleo- 
trical energy g is to be used for the Casteggio-Pavia electric 
tramway and for lighting purposes ina number of small towns in the 


Kendal.—It is recommended that the Council oall a 
meeting of the General Purposes Committee to consider two reports 
from Messrs. Handoock & Dykes, dealing with electric lighting and 
tramways. For the lighting, the first report recommended a plant for 
5,000 8.0 P. lamps, costing £15,000, but the Corporation decided to 
limit it at first to 2,500 8-с.р. lamps, and to lay mains throughout the 
compulsory area at about £10,000. Messrs. Handcock & Dykes drew out 
an estimate for the reduced capacity, this showing the cost £8,568, 
exclusive of buildings and fees. А committee bas recommended the 
adoption of this scheme, but the questions of public lighting and of 
running a feeder main to the head of Finkle Street will remain in 
abeyance for the present, and until the Council have had the oppor- 
tunity cf considering the question of arranging for the supply of 
power toa company for a service of electric tramways in the borougb, 
the preparation of specifications and the obtaining of firm tenders in 
connection with the proposed electric installation are to be deferred. In 
regard to the tramways question, the Electric Sab-Committee reported 
that Mr. Bolton had written to Mesers. Handcock & Dykes, asking 
how the question of electric trams would affect the capital outlay 
required. Mosars. Handcock & Dykes had reported that the additional 
cost for plant to supply electricity for a tram service of sufficient 
frequency to meet the газана of Kendal, would cost а farther 
£1,300, approximately. The tramways would require about 120 units 
per day, and the increase in the annual ex 
very nearly at £165. Part of the additi plant would ba available 
for electric lighting purposes as well as for the tramways. If the Oor- 


ble of 


he 


diture would come out | 


perth (W.A.).—The half-yearly re 


. branch is seen to 


poration would give the matter their favourable support, they could 
find а company wbich would do all that was necessary in the way of 
putting down plant and working and maintaining the trams at their 
own expense, the understandirg beíng that they should pay 121. per 
Board of Trade unit for the motive power. That would bring the 
Corporation а revenue, with a fairly frequent service of trams, of 
about £262 per annum, as against an expenditure, as set forth, of 
#165; M ч they шоно ка the MT 5 . 
it won repared to supply power s per Board of Trade 

as the : of any company to take up the matter would, of 
course, depend entirely on that figure. | 


London.—The scheme for which a Bill is being promoted 
by the County of London and Brush Provincial Electric Lighting 
Company in the present session of Parliament, though not so exten- 
sive asthat which was promoted in the last session, confers important 

wers п the company. In addition to acquiring large areas of 
fand in Oamberwell, Wandsworth, Southwark, Streatham, and St. 
Luke’s, for the purpose of erecting new generating stations, Nee 
are sought to connect portions of the districts with generating stations 
in other districts by means of cables carried through the intervening 
districts, and to abstract water for condensing purposes from the 
River Wandle, the Surrey Oanal, and the Regent's Canal. It is 
expected that considerable opposition to the ВШ will be raised by 
the local authorities affected by the measure. A conference of such is 
to be held on the 13:h inst. to discuss the proposals with a view to 
united action being taken; The question of subsequent purchase will 
be raised in connection with the company's proposal to make a single 
annual statement of accounta in respeot of ali its undertakings instead 


. Of а separate account for each 


concern. . 

The Parish of Bt. Martin-in-the-Fields has resolved upon an 
electric street lighting system. About 100 electric arc lamps are to 
be erected. 

At а meeting of the Marylebone Vestry on Friday last, a deputa- 
tion was ved on the subject of electric lighting in the parish ; 
it was stated that the supply had failed even during tho past week, 
and tho deputation urged the Vestry to take the matter into its own 
hands. After а long discussion the Vestry resolved to apply to the 
Board of Trade for a provisional order for electricity supply. 

The County Council having received notice from the Charing Oross - 
Electricity Sapply Corporation of ite intention to lay mains along 
the Victoria Em ent and certain streets, has san the 
performance of the work so far as its jurisdiction extends, subject to 
the usual conditions. 

The Electric Lighting Committee of the Paddington Vestry re- 

that it had considered the рена with regard to the com- 
plaints against the Metropolitan Electric Supply Company, referred 
to it at the last meeting of the Vestry, and after consulting ite 
solicitor, had come to the conclusion, that whilst it would bring pres- 
sure to bear on the company to fulfil their obligations, it was beyond 
its power to interfere in the cases of private consumers, who must 
take proceedings for themselves. The report was adopted. 


North Wales. — The Committee of Visitors of the 


Oounty Lunatic Asylum have decided to proceed with the electric 


lighting of the buildings. 


of the Perth Gas 
Oompany, Limited, shows a profit св of £2,604 on a turnover of 
£8,357 in T electric: 3 depart ment 1 dur p Las reris a about 
£32,000. e gas un which shows p same 
turnover and net profit, has cost about £45,000, so that the electrica 
a far better investment than the gas works. 


Redruth.—The District Council has passed a resolution 


` authorising the Urban Electric Supply Company, Limited, to apply 


to the Board of Trade for a provisional order for the supply of 
tricity in the district. | 
the scheme 


Rhondda.—The District Council will oppose 

of the South Wales Electrical Power Distribution Company if it 
finds that that company contemplates lighting the Rhondda district 
with electricity. 


St. Helens.—A. Local Government Board inquiry was 
held on Thursday inet week into the ap on of the Corporation 
for leave to borrow £20,000 for electric пыте рароке There are 
now 150 consumers, with 10,612 lamps The electrical 
engineer, Mr. J. S. Highfleld, gave details of the extensions which it 
is proposed to carry out, and the inquiry closed without opposition. 


Sal ford.—A special meeting of the Salford Town 
Council was held on the 24th ult., when it was unanimously decided 
to promote а Bill during the ensuing Session о? Parliament to enable 
tbe Corporation to enter into agreements with the councils of districts 
adjoining the borough for the supply of electrical energy by the 
Oorporation within such districts, an her to supply and deal in 
electrical motors and apparatus. ` 


Sculcoates—The Local Government Board has sanc- 
tioned the raising of a loan of £1,400 by the Board of Guardians 
for electric lighting purposes, the money to be repaid in 10 years. 


Sevenoaks.—The District Council, which had resolved 
to oppose the n: paar of the Electrical Power Distribution Com- 
pany for а provisional order, but had no intenion of undertaking the 
supply of 5 its own account, has been induced to recon- 
sider the matter. The company undertakes to sell its order to the 
Council, should the latter so desire, on or before September 30th, 


. 1900, at cost price, provided that, if the Council does not forthwith 


roceed with the work, the order shall be returned to the company 

у this means the company will be able to avoid the loss of a year. 
Acting on Mr. Hawtayne's advice, the Oouncil has provisionally 
agreed to this arrangement. 
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Shipley.—The District Council has resolved that Mr. 
R. Quin, of Blackpool, be appointed electrical engineer for carrying 
out the electricity supply scheme, and that he prepare plans and esti- 
mates for the purpose of making application to the Local Govern- 
ment Board for sanction to a loan for £22,000. 


South Wales.—The Risca District Council has decided 
to oppose tbe Bill being promoted by the South Wales Electrical 
Power Distribution Company. 


Smethwick.—An electric lighting plant of 120 н.р. is 
now being put down for Messrs. Mitchells & Buttes, Limited, of the 
Cape Hil] Brewery, Smethwicb, consisting of two dynamos driven 
by Orossley gas engines. The installation is on the three-wire system 
with pasate cabot and the whole of the buildings are served by under- 
ground mains laid by Messrs. Callenders. The consulting engineers 
are Mossrs. Harrap, Hewett & Duffield. 


Swinton and Pendlebury.—The District Council has 
resolved to adopt electric lighting, and will shortly call in an engineer 
to draw up a scheme. 


Train Lighting.—From a report recently made by 
Messrs. Preece and Oardew on the cost of lighting railway 
by electricity, says the Railway Times, ita that the total annual 
cost per coach would be £13 16s. 6d., based on the oost cf fitting and 
running 400 coaches with an average of 12 lamps of 8-c P. per coach. 
The total capital outlay for lighting this number of coaches is esti- 
mated at £32,000. These figures somewhat exceed those contained 
in a report on the same subject by Mr. Worby Beaumont some months 
ago. 


Twickenham.—The District Council has refused to 
consent to the . of the Richmond Electric Light and 
Power Company, Limited, to the Board of Trade for & provisional 
order for the supply of electricity in the district. 


Walker.— A Local Government Board inquiry was held 
last week respecting the application of the Walker Urban District 
Council for leave to borrow the sum of £28,356 for electricity supply 
, and refuse destruction works. The application was opposed by the 
North-Eastern Railway Company, the Walker Ocal Company, Messrs. 
Armstrong, Mitchell & Oo., Mr. Wigham Richardson and others. 


ELECTRIC TRACTION AND MOTIVE 
POWER NOTES. 


Birkdale.—The District Council will oppose the South- 
port Extension and Tramway Bill, and it is intimating to the Birk- 
dale and Southport Tramwsys Company its desire to purchase that 
part of its undertaking witbin the Birkdale district. The Oouncil 
proposes to transfer its electric lighting powers to the British Electric 
Traction Company or other approved company. A site for electricity 
works is being purchased off Shaftesbury Road. 


Bombay.—The question of the municipalisation of tram- 
ways is just now to the front, both in Madras and in Bombay. In 
the former city, however, tramways are already driven by electric 
traction, which is not tbe case in the younger presidency. But there, 
too, wir Indian Engineering, the Bombay way Company bas 
applied to the Municipality to convert horse into electric traction. 
The proposal was placed before the Corporation at ite meeting last 
month, when a strong committee was nominated to seriously examine 
it, and make a report thereon. 


Bristol.—The work of converting the Bristol horse 
tramways to electric lines is still engaging & large number of work- 
men. Wood paving is largely used in the city, and in such cases the 
tramway operations are rather troublesome in their nature, owing to 
the solidity of the concrete which the Oorporation provide as a 
foundation for the paving blocks. The work of cutting through this 
layer of concrete is almost as difficult as if a foot of rock had to be 
excavated, and this has to be done as s preliminary to laying new 
lines, to a smaller extent when bonding existing lines, and on a large 
scale in laying the cables. The company, of course, put down equally 
solid foundations in restoring the road, after their operations. Hard, 
red Australian wood is being used largely for their wood paving, its 
durability and cheapness making it far tuperior to the soft wood from 
Sweden. The metals are linked by substantial copper bonds—a pair 
being used at each joint. To carr- the underground cables an 
extensive system of pipes beneath the roadways is being provided. 
Excavation for these is in places carried to a considerable 
deptb, and the work has proved a heavy one. The trench 
ie given a bottom of conorete; on this three or more pipes are laid, 
tben there is another layer of concrete followed by a further row of 
pipes, and so on as required. Six or more pipes are common on main 
lines, but in certain parts a much larger number is used. The pipes 
are of riveted iron, cement lined, and the socketiog is made secure 
by cementing, At short intervals in these underground conduits 
brick chambers are introduced; they are solidly constructed, and 
the road above them is carried on iron girders supporting concrete, 
Esch chamber hsa а manhole. Span wires to support the trolley wire 
are almost general, and Bristol pavements being as a rule narrow, a 
certain amount of grumbling is heard at the obstruction of the poles 
erected at short intervals in the kerbs on both sides cf the road. 


bridge on part y 
Sanitary Committee say the need of wid 
tramway trafüc, and tbe improvement having cost the city £25,000, 
they met the request by the company to substitute double lines for the 
present singlo line over the widened bridge by the condition that the 
company should, as some contribution to the work, lay the widened 
bridge roadway with wood. The company declined to do more than the 
space between the lines and an 18-inch margin outside the metals 
Laying wood on the rest of the road, as the Committee desire, would 
cost them £1,950 more. As a result the relations between the 
F be again described as somewhat 


Clontarf and Hill of Howth.—Last week in the 
Dublin Court of Appeal, before the Lord Chancellor, Lord Justice 
Fitzgibbon, and Lord Justice Holmes, the hearing of the appeal of 
the Clontarf and Hill of Howth Tramway Company against the 
decree of the Master of the Rolls, in the action brought by Lord 
Ardilaun to restrain that company from carrying out certain works 
in connection with the construction of its Clontarf and НШ of Howth 
line, was resumed. Judgment was reserved. 


Darlington.—It is stated that the differences between the 
Corporation and the Imperial Tramway Company are likely to be 
arranged, having been narrowed down to comparatively minor points. 
The Corporation, who are to supply the electric power from their new 
works, which are being constructed, are also arranging to light the 
main thoroughfares by the electric light. | 


Dablin.—A motion came before the Lord Chief .Jastice 
and Justices Boyd and henny in the Dablin Qaeen's Bench Court 
last week for a new trial of Harten v. Dublin Southern District Tram- 
way Company, which came before Mr. Justice Johnson last term and 
ended with a verdict for the plaintiff for £666. The plaintiff was a 
publicen resident in Upper George's Street, Kingstown, and the 
alleged cause of action was that the defendants on divers dates in 
1895 and 1896 wrongfully altered the road and footpsth running in 
front of the plaintiff's shop, and obstructed and interfered with the 
access to it. There were several defences pleaded — first, a traverse 
cf the alleged acts, and next a justification under their order in 
Oouncil, and, thirdly, they jwstified under the authority of the 
Kingetown Commissioners, who, they all had statutory power 
and authority to alter the levels of the streets. The alterations of 
which the plaintiff complained had been made by the alteration of 
the level of street at the time of the relaying of the tram lines for 
the electric tramway. In his Lordship's opinion, the real cause of 
action was not the lowering of the street, but the lowering of the 
pathway and the making of a second step at the entrance of the 
plaintiff's shop. Не was of opinion that the defendants were not 
responsible for the lowering of the footpaths, and as regards the 
lowering of the roadway they were justified in doing it under the 
authority of the town surveyor of the Kingstown Commissioners. 
The verdict should be entered for the defendants. Mr. Justice Boyd 
and Mr. Justice Kenny concurred. Judgment was entered for the 
defendants, with costs of the motion. 


Halifax.—The Tramways Committee on 25th ult. had 
before them a letter from Elland District Council] intimating tbat they 
intended to oppose in Parliament the Halifex Corporation Bill in 
regard to the proposed Elland tramway, but saking that they might 
have an interview with the Committee. It was resolved to reply that, 
аз the District Council had decided to oppose the Bill, there was no 
need for any further communication between the two bodies. The 
suggested interview was accordingly declined. 


Leith.—A deputation from the Leith Town Council, 
including the electrical engineer (Mr. Bryson) and the surveyor, con- 
ferred witb the directors of the Edinburgh and District Tramways 
Company last week. The Council bad previously passed a resolution 
to endeavour to arrange with the two tramway compauies as to the 
purchase of the Leith tramways and their subsequent leasing to the 
Edinburgh and Distric$ Council. The Council's proposal as a basis 
of negotiation provided for extending the cable traction from Pilrig 
tothe foot of Leith Walk, and converting the other lines withia the 
burgh to electrical traction. In the course of the conference it was 
stated that the company would be very glad to co-operate with the 
Leith Corporation in the manner proposed, but asked for information 
as to the probable capital involved in the purchase of the Leith tram- 
ways, the cost of extending the cable line to the foot of Leith Walk, 
and also the cost of constructing and equipping the other tramway 
lines within the burgh for electrical traction. Mr. Bryson, electrical 
engineer, stated that, as far as he could calculate at present, the cost 
of constructing and equipping the horse tramways for electric trac- 
tion would be about £15,000 per mile, and that the electric energy 
could be supplied by Leith to tbe company for about 14d. per unit. 
As to the cost of extending the cable lines from Pilrig to the foot of 
Leith Walk, Mr. Kerr, of Messrs. Dick, Kerr & Co., promised to send 
to the town clerk of Leith a probable estimate of the cost. The 
tramways company, through Mr. Fleming, thought that in going into 
this question it might be as well not to attempt to equip all at once 
the tramway lines in Leith for electric traction, but to leave them to 
be worked with horses for, say, two or three years, which would enable 
them to work cff their horses and plant. In the shape of horses and 
cars, there would be а saving to the Corporation and the company. 
The Leith deputation considered that this was not unreasonable. 
After conferring with the Leith Company, a further inter view will 
be arranged. 
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Liverpool.—Sir Francis Marindin has made a Board of 
Trade insoection of the Aintree and Fasakerley, Oabbage Hall and 
Oakfield Boad, and the Stanley Road sections of the electric tram- 
lines, and expressed satisfaction with the work. 


Liverpool Overhead Railway.—The Liverpool Over- 
head Railway Bill now before Parliament contains powers to con- 
struct extensions of the present system in Seaforth, Bootle, and 
Toxteth Park. Power is also sought for widening the main line on 
both sides, commencing at a point 98 yards north of the north end of 
the western platform of the Pierbead Station, and terminating at a 
point 133 yards south of the north end of the platform. 


London, 8.E — The South-Eastern Metropolitan Tram- 
ways Company has deposited а Bill for powers to construct over 11 
miles of extensions, principally in Lewisham, including an extension 
from Rashey Green to South Norwood. It is proposed to carry out 
eight sections of street wideningsin Lewisham, Oroydon, and Bromley, 
and power ig sought to acquire certain lands near the Orystal 
Palace Gas Works on which to erect a generating station for the pur- 
pose of applying electrical traction throughout the company's system. 
Power is also sought to enter into agreements with the Corporation 
of Oroydon, the Beckenham Urban District Council, and the Black - 
heath and Greenwich District Electric Lighting Company, Limited, 
for the supply of electricity in bulk. The new share and loan 
capital proposed to be authorised is £312,500, of which £62,500 may 
be raised on mortgage. 


London Electric Railway Schemes.—The Brompton 
and Piccadilly Circus Railway Company are going for powers to 
extend the time for the compulsory purchase of lands and for the 
construction and completion of their railway. 

The Baker Street and Waterloo Railway Company propose to 
extend their authorised railways to Bishop's Road, Paddington, in 
one , and in others to near Oakley Street, Westminster 
Bridge Road, to the Blind &chools, and to the New Kent Road, with 
subways for fcot passengers at Bishop's Road, end to the Elepbant 
and Castle Station of the City and South London Railway. 

The Act anthorising the City and South London Railway Company 
to meke the underground railway to Islington, now in course of con- 
struction,limits tbe internal diameter of the station tunnels to 23 feet. 
The company now say that it would greatly facilitate the working 
of the traffic on the line i? the tunnel for the station at the terminus at 
Ielington were constructed of larger dimensions, and they are accord- 
ingly going to Parliament for powers to enable them to make that 
station tunnel with an internal diameter not exceeding 30 feet. 

The Oharing Oross, Euston and Hampstead Railway Company are 
going to Parliament for an extension of time for the compulsory 
purcheee of certain lands, and for the construction of certain of their 
authorised railways.. 


Manchester to Li verpool.—A deputation of gentlemen 
interested in the promotion of the proposed electric railway between 
Manchester and Liverpool waited on 26th ult. on the Parliamentary 
Sub-committee of the Manchester City Oouncil to submit plans of 
the undertaking so far as they may affect property within the city 
boundary. The Oommiteee appointed the Lord Mayor and Mr. 
Alderman Southern to treat in fature with the company’s repre- 
sentatives. 


The Metropolitan Railway and Electric Traction.— 
At the meeting of the Metropolitan Railway Company last week, Mr. 
John Bell referred to the electric traction question as follows :—" He 
might say, in regard to the experiments in electrical traction between 
Earl’s Court and High Street, Kensington, that the board felt 
some disappointment that the experiments had not yet been com- 
pleted. They were therefore unable to make any definite statement 
in regard to the result. The experiments had been generally con- 
ducted after the traffic bad at night, and on Sundays, but this 
was not a fair test, and the directors regretted that the experiments 
had not reached a stage which enabled them to make any communi- 
cation to the proprietors as regarded any definite result. They might, 
however, rest assured that the question of the adoption of electrical 
traction was one which was exercising the board’s very careful atten- 
tion, and he might state that they bad tried otber experiments on a 
piece of line at Wembley Park, which, so far as they had gone, had 
given the directors and ‹ flicials an amount of valuable information 
which could not have been obtained in any other way, and which 
would assist materially in solving the difficulties of applying elec- 
trical traction to the working of the railway. The , moreover, 
considered that these additional experiments bad been valuable in 

the engineering staff at Neasden in the use of the new 
tractive power. The question of dealing with the cost of the experi- 
ments would be considered hereafter, and in all probability tbe pro- 
prietors would be recommended to charge it to the reserve fund.” 
Sir E. H. Galswortby expressed his opinion that the reserve fund was 
the right source from which to take the expenses that had been 
incurred in connection with the experiments with electrical traction. 
The chairman stated that tbe trains at Wembley Park, in connection 
with which the electrical experiments referred to had been made, 
were loaded, but, of course, not with passeogers, the trains bad been 
made up tothe same weight, or а greater weight, than those which 
ran on their ordinary circle line. Wbatzthe directors had desired to 
know in regard to the electrical experiments was the result of work- 
ing by electric traction from cay to day on а commercial basis, and 
he thought that the experience which bad been obtained by them 
through the experiments at Wembley Park would enable them to 
judge whether the expense was justified. 


Hiddlesex.—The estimated expenditure on electrical 


plant for the 37 miles of light railways proposed to be constructed by 
the Middlesex Oounty Oouncil exceeds £81,000. 


Paris Metropolitan Railway.—The Daily Chronicle 
Paris correspondent says that the construction of the new metropolitan 
railway is being pushed forward with vigour in order that the line 
may be open for the Exhibition. The second series of tunnels, which 
will run between the Porte Maillot and the Place de la Nation, vid 
the outer boulevards, has been begun. Parisians will be glad when 
the railway is finished, as many streets are now encumbered owing to 
its construction. The appearance of some suggests the barricaded 
boulevards of the Commune. 


Plymouth.—The General Tolls Company, Limited, has 
presented a memorial to the Examiners of Private Bills complaining 
that the Plymouth, Stonehouse and Devonport Tramways Company 
has failed to comply with the standing orders in respect of the pro- 
motion of its Bill for next session. The memorialists complain 
principally of the clause in the Bill by which it is proposed to enable 
the company to use electrical power. This power, they contend, 
amounte, in this instance, to the making of tramways in the place of 
the existing tramways of the company, and that, therefore, the 
ege ue applicable to new tramways ought to have been com- 
plied with. 


St. Helens.—On 30th ult. Mr. A. P. Trotter, an inspector 
of the Board of Trade, held an inquiry into an application of the 
Oorporation for sanction to borrow £25,000 for an extension of the 
tramways in the borough and district. The town clerk (Mr. G. W. 
Bailey) explained that one loan of £25,000 had been sanctioned by 
the Board, but this had been overspent to the extent of £886 without 
the full proposals baving been carried out. This was in consequence 
of necessary extensions of the generating plant. The extensions will 
cost £17,188, which, with £6995 for extension of the 
station and the amount overspent on the original loan, would bring 
the total nearly to the £25,000. Mr. J. 8. Highfield, electrical 
engineer, explained the details. | . 


TELEGRAPH AND TELEPHONE NOTES. 


Cable Rights in the Philippines.—A representative 


of the Eastern Extension Telegraph Company bas submitted a notice 


of prior rights to the Commerce Committee of the American House of 
Representatives in the matter of the cable to the Philippines. It is 
maintained that the Spanish grauts are binding on the United States, 
which could not lay a cable to Manila without extinguishing existing 
rights in some regular way. A Bill to pay the company its expenses 
for repairing the Manila-Hong Kong cable, cut by Admiral Dewey, 
was discussed in the House last week. No action was taken on it. 


Glasgow Telephones.—In the Glasgow Court of Session 
last week judgment was given in the appeal case, City of Glasgow 
v. Order of Railway and Oanal Commission. The Lord Presi- 
dent said that on December 21st, 1898, the Postmaster - General 
required the Corporation witbin 21 days to give their consent to tbe 
placing of certain lines of telegraph in, under, upon, over, along, or 
across certain streets or public roads in Glasgow. On January 10th, 
1899, tbe Corporation informed tbe Postmaster. General in writing 
that they were prepared to give their consent, provided the consent 
was not to be made applicable to the purposes of any private company 
or individual, whose application, if made direct to the Corporation, 
could be refused by them without right of Appeal, and on February 
17tb, 1899, the Postmaster. General intimated writing to the Oor- 

ration that he objected to the condition which the Corporation 

ad attached to their consent. A difference thus arose between the 
Postmaster-General and tbe Corporation, and the difference was, 
under the Telegraph Act, 1878, referred to the Sheriff of Lanarkshire, 
and beard and determined by him. By his award, dated April 22nd, 
1899, he awarded and ordered that the condition above mentioned 
ought not to be attached to the consent of the Oorporation, and he 
further awarded, ordered, and consented that the Postmaster- 
General should be at liberty to place a line or lines of underground 
telegraphs in or under the streets mentioned in the notice dated 
December 21st, 1898, and along the routes therein specified. On May 
5th, 1899, the Corporation gave notice in writing to the Postmaster- 
General that they were dissatisfied with the award of the Sheriff, and 
they thereby required that the diffsrence which had arisen between 
the Postmaster- General and the Corporation should be referred to the 
Railway and Canal Commissioners. In the reference to the Railway 
and Canal Commissioners, the Postmaster-General contended that 
the condition attached by the O to their consent was an 
unreasonable and 1m condition, and that the orderand award of 
the Sheriff that the condition ought not to be attached to the consent 
of the Oorporation was reasonable and just, and farther, that 
the consent given in the Sue iff s award was reasonable and jast. 
In the reference to the Railway and Canal Commissioners, the 
Corporation submitted that the consent given in the Sheriff's awa r 
was unreasonable and unjust on account of the facts and reasons 
which they set forth in detail in their pleadings and evidence. By 
order, dated August 12th, 1899, the Railway and Oanal Commissioner 
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determined that the conditions demanded by the Oorporation ought 
not to be attached to the consent of the Corporation, and further 
ordered and consented that the Postmaster-General should be at 
li to place lines of underground telegraphs under the streets 
mentioned. By note of appeal, dated August 26th, 1899, the Oor- 
журу appealed to this сан against the order of the Railway and 


th 
st the Corporation already, and there coald be no reason against 
ving expenses to the Postmaster-General. 

The draft of the telephone license bas been adjusted between the 
О and tbe Post Office. It was approved at а meeting of 
the eommittee last week, and the minute came before tke Town 
Council yesterday (Thursday). 


The New German Atlantic Cable.—The first report of 
the German Atlantic TES h Oompany (Deutsch-Atlantische 
en Gesellschaft) saye the financial press) at some 
length with the progress of the scheme for the establishment of an 
iads,ends cable from Borkum, vid the Azores, to New York. It 
appears that the company, which was formed in February, 1899, 
entered into an agreement in May of that year with the firm of 
Felten & Guilleaume and the German Government in regard to the 
matter, and some of the details of the arrangements will be of oon- 
siderable interest in this country. The report points out that the 
concession granted by the Government to the firm for the establish- 
ment of the cable is for 40 years from the commencement of work- 
ing, and that the laying of the cable is to be finished by October 1st, 
1900. In case the cable is found to be inadequate for dealing with 
the traffic, the undertakers will be justified in laying a second cable 
for the duration of the concession. The German Postal authorities 
will operate the cable from the German terminal t, whilst the 
undertakers are to work and maintain the line at the Azores and on 
the North American side. The cable is in the first instance intended 
to deal with the telegraphic service between Germany or its Hinter- 
lands and America and vice versd, but Peru, Brasil, and the other 
South American States are excluded from its sphere of activity. As 
to the working of the line, the German Government will pay to the 
undertakers a fixed sam of £70,000 per annum until the expiration 
of the concession, and it will receive the revenue from messages 
sent in both directions between Germany and America to the 
extent of £85,000 per annum. When the receipts exceed £85,000 
the German Government will, under certain conditions, participate in 
the excess at the rate of 25 centimes word. The undertakers 
are pledged to take over the cable line of the Deutsche See Telegrafen 
Gesellshaft from Borkum to Vigo not later than by the end of 1904. 
After рене negotistions, the company has obtained on 
to land the cable in the United States, whilst a landing position at the 
Asores has been secured through the intermediary of the European 
and Azores Telegraph Company, which will receive £2,500 for afford - 
ing the necessary facilities. As soon as the working of the cable yields 
& dividend exceeding 8 per севе. the company undertakes to lay a 
cable between Fayal and Santa Maria, in the Azores. A further oon- 
dition for the laying of the cable at the Azores was that the cable 
should be ordered from the Telegraph Construction and Maintenance 
Company. The coat of the cable, which will bave a length of 4,366 
nautical miles, amounts to £935,000, includinglaying. It ie estimated 
that the cable, which is expected to deal with 8,000.000 words per 
annam, will be completed and set in operation before October, which 
month 16 fled in the sgreement. Arrsngements have been made 
with the Commercial Cable Company whereby the latter places its 
comprehensive network at the disposal of the company for the 
despatch of telegrams along the new cable to Germany, and provision 
has been made for the transmission of messages by other routes in 
case of any interruption in the working of the new cable. The capital 
of the new company, whose founders include the Schaffhausen Bank- 
verein, the Dresden Bank, the Diskonto Gesellschaft, and the 
элемин Bank, is £1,000,000, of which £700,000 has already been 
paid up. 


understood, from 2,000 to 3,000 fathoms, one place having been 
found where 3,900 fat home were measured.” 


might prove its death blow, 


Portsmouth Telephenes.—The Finance Committee of 

the Town Council will not recommend the establishment of municipal 

hones, but advises the Council to make arrangemente with the 
National Telephone Company for a chesper service. 


Shanghai Telephones.—In January a us of the 
China Telephone Oompany was in circulation at Shang asking 
applicatione for share capital in that company, which proposed to 
obtain the Municipal Council's 30 years’ franchise for establishing 
and working a telephone exchange system there. The nominal capital 
of the company is Taels 150,000. 


The South African Cable Service.—' The Eastern 
Telegraph Company informs us that the East Coast cable to South 
Africa was on the 12th inst., of which due notice was given 
through the International Bareau on the 13th iost, and the cable 
has since been working well They also give notice tbat there is no 
delay on this cable owing to the West Ooast line being broken, and 
that the repairing ship should have been over the break ia the latter 
cable on Saturday evening.” The above notice appeared in the 
Times of 29th ult. The statement as to the due notice given 
throegh the International Berean” does not seem convincing, as on 
5 Journal Telegraphique published by that Bureau, 
which is d January 25th, we find that the Mozambique-Lourenc »- 
Marques cable bas against it a note to the effect that it is not yet 
repaired! The following is a list of recent interraptions to the 
Sarg ууш supply, or fail to supply, telegraph communication with 

ou са :— 


Date of 


— —— — ———— 


Date of | Number of 


Section. 


ы repair. days down. 
Laurenzo-Marques-Mozambique .. | 81 10.99 1511,99 | 15 
Aden-Zanzibar .. iA T T 25 11 99 8 12 99 8 
Laurenzo-Marques-Mozambique .. 18 12 99 12 1 00 25 
Bt. Thomé-Loanda  .. x - 11 12 99 15 1? 99 4 
" ” 26 1 00 | 81:1 00 | 6 


— Очар ee ́—' — À —À —— — — — M —M —À —6— ee ——— 


Thus from October 31st, 1899, till January 31st, 1900, a period of 
98 days, one or other of the cables has been broken for a total of 58 
days, or 63 per cent. of the time. 


The 8t. Thomé Loanda cable has been repaired, and communication 
restored with Bouth Africa by the West Coast routes. 


The steamship Anglia, belonging to tho Telegraph Construction 
and Maintenance Oompany, was to leave Green on Monday 
morning with about 1,900 miles of cable on board for St. Vincent, 
where it is expected she will arrive about February 9th. After two 
days for coaliog she will start towards Atcension, paying out the 
cable, and if all goes well, the section should be completed by 


Telegraphic Interruptions and Repairs:— 


CABLES. Down. Repeired 
Wear INDrES :— 
Jamaica-Oolon eee 006 eee June 30, 1899 фое LJ 
Trinidad-Demerara (1891 dupli- 
cate) eee 608 eee oes Oct. 23, 1899 eee 900 
SOUTH AFBIOAN:— 
Mosambique-Lourenoo-Marques Dec. 17, 1899 ... Jan. 26, 1900 
St. Thom é-Loanda ave . . Jan. 25, 1900 ., Jan. 81, 1900 
Oayenne-Pinheiro ... t .. Oct. 11, 1899  ... € 
Latakia-Oyprus гбх Фаз .. June 20, 1899 ... € 
Tarifa- EE eee eee Jan. 2, 1900 eee [II] 
Berena-Valparaico í .. Jan. 9,1900 . . Jan. 25, 1900 
LANDLINES. 
Weer Іхоиз:— 
Oommunication with Les Oayes 
(Haiti ) eee eee soo eee Nov. 21, 1899 eee eee 
Bourn AFBIOAN:— 
Communication with Mafeking 
and beyond asa . Oct, 18, 1899  ... wes 
Oommunication with all offices - 
beyond Orange River ... .. Oct. 18, 1899  .. - 
Oommunication with of 
Mooi River (Natal) ... ... Oct. 22, 1899  ... ses 
Communication with Colombía eee Oct. 23, 1899 eot * ese 
Oommunication with Valentia 
(Venezuela) -— ids .. Nov. 18, 1899 ... "S 
Oommunicstion with all towns cf 
United States of Colombia beyond 
.  Baenaventura  .. ii ... Jan. 22, 1900 ... 
Baigon- Bangkok . . Jan. 25, 1900 ... 
Serena-Valparaiso ... . . Jan. 16, 1900 ... 


Telephone on the Congo.—A Press telegram from 
Brussels announces that telephonic communication has been estab- 
lished on the Congo Railway between Boma and Kwamouth, а dis- 
tance of 450 miles. 


| 
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CONTRACTS OPEN AND CLOSED. 


Bath.—February 12th. The Corporation invites tenders 
for high and low tension cables, aro lamps and posts, transformers, 
and sub-station and main works’ switchboards. See “ Official 
Notices" January 19th. | 


Bedford.—February 6th. The Corporation wants tenders 
for a surface condenser with air and circulating pumps, and engine 
for driving same. See our Official Notices January 26th. | 


Belfast.— February 8th. The Electric Committee wants 
пойна е 400-Kw. steam dynamos. See our Official Notices" 
anuary . 


Bootle.— February 17th. The Corporation wants tenders 
for underground electric cables. See Official Notices January 26th. 


Bradford.— February 8rd. The Tramways Committee 
is inviting tenders for tbe complete electrical overhead equipment 
of about eight miles of tramway. Specifications, &с, at the City 
Burveyor's cfice, Town Hall, on payment of £3. 


Ceatbridge.—The Town Council is anxious to receive 
proposals from companies willing to lay down electric tramways. 
Bee “ Official Notices ” January 26th. 


Dudley.— February 8th. The Corporation wants tenders 
for pumps, feed water heaters, ard pipe work for the electricity 
works. See Official Notices" January 26th. 


France.—Febroary 15th. Tenders are being invited, 
until February 15th, by the French Minister of Posts and Telegraphs 
in Paris for the supply of 585,250 metres of electric cables (paper 
insulated) in 12 lots. Tenders to be sent to Le Sons-Secretariat 
d'Etat des Postes et des Telegraphes, 103, Rae de Grenelle, Paris, 
whence particulars may be obtained. 


Glasgow. — February 5th. 
tenders for trvo overhead electric travelling cranes for 
station. See “Official Notices” January 26th. 


Glasgow. February 17th. The Corporation is inviting 
tenders for the following :—(1) 200—300 motor car trucke; (2) 200— 
300 motors and equipments; (3) the supply, delivery, and erection 
complete of the overhead trolley constructional work required for the 
equipment of the system. Specifications, with form of tender, &c., 
and all other information, can be obtained on avplication to Mr. John 
Young, general manager, 88, Ranfield Street, Glasgow. A bank draft 
for £5 5s., payable to the general manager, muet be sent along with 
application for specification for each item. Deposits will be returned 
on receipt of а bond fide tender. Sealed tenders, marked!“ Tramways, 
Tender for ——,” must be lodged with the Town Olerk, City Chambers, 
Glasgow, by February J 7th. 


Great Yarmouth.—February 15th. 
wants tenders for two water-tube boilers and three 200-Kw. con- 
tinuous current steam dynamos. Sce “ Official Notices” Jan. 19th. 


Hastings. —F+broary 12th. The Corporation wants 
tenders for 12 20-xw. alternating current transformers and sub- 
station switch gear. Soe Official Notices" January 26th. 


Horsham .—March Ist. The Urban District Council 
is wanting tenders for water-tube boilers, pipework, two steam 
dynamos, batteries, switchboard, 6-ton overhead traveller, mains, road 
work, enclosed arcs, and station lighting. See “ Official Notices 
January 26:h. 


Hull.—February 19th. The Corporation wants tenders 
for 35 double motor equipments and 10 car bodies. See “Official 
Notices" January 26th. 


Iaverness.— February 8th. The Town Council wants 
tenders for two 200-xw. steam dynamos, fuel economiser, motor 
balancar and booster, battery, three water-tube boilers, overhead 
traveller, switchboards, station lighting, ато lamps, feeders and dis- 
tributors, joint and servioe boxes and service cables, meters, tools, &c. 
Bee " Official Notices" January 26th. 

Keighley.— February 3rd. Тһе Corporation wants 
tenders for two Lancashire boilers, mechanical stokers, economisers, 
feed pumps, опе 120 and one 200-kw. „р speed continuous current 
steam dynamos. See Official Notices January 19th. 


Leyton.— February 14th. The Electric Lighting Com- 


The Oorporation wants 
the tramway 


The Corporation 


mittee wants tenders for a switchboard for the new electric light 


works. See “ Official Notices” January 19th. 


J 
London,—Februsry 5th. The Postmaster-General is 
inviting tenders for underground work, including laying conduits and 
pipes for керше urposes in several parts of the metropolis. Вес 
" Official Notices " 7 19th. 
Melbourne.—March Ist. The Corporation is wanting 
tenders for boilers, engines, dynamcs, switchboard, feeders, mains, arc 


light leads, accumulators, &c., for electric lighting. See “Oficial 
обоев” December 22nd. 
Newcastle-on-Tyne.—March 2nd. Тһе Tramways 


Committee wants tenders for 130 car bodies, trucks, and electrical 
tquipment for same. See “Official Notices tc-day. 


Newington.— Febr 20th. 'The Vestry wants tenders 
V to steam 


and water mains at the electricity works. Ses Official Notices” 


Rochdale.— February 28th. The Corporation wants 
tenders for electricity meters. See “Official Notices” to-day. 


Stoke- upon- Trent. — February 18th. The Guardians 
want tenders for the electric lighting of a portion of the workhouse 
premises. See Official Notices January 19th. 


Sunderland.—The Corporation wants tenders for a tram- 
ways switchboard. Sze “ Official Notices” January 12th. 


Tunbridge Wells.—February 5th. The Corporation 
wants tenders for the supply of two Lancashire boilers for the 
electricity works. See “ Official Notices" January 19th. 


Walthamstow — February 28rd. The District Council 
wants tenders for the supply of electric lighting and Dowson gas 
pas at the Isolation Hospital, Ohingford. See "Official Notices ” 

ay. 

York.—The Corporation invites tenders for the con- 
version of the wiring of the Courts of Justice to suit higher voltage. 
Bee “ Official Notices” January 26th. 


CLOSED. | 


Aberdeen.—The Gas and Electric Lighting Committee 
has aocepted the offer of the British Westinghouse Company to 
supply an engine and dynamo at a cost of £5,092. The engineer's 
report as to the proposed new works was deferred to a special meet- 
ing. A sub-committee was appointed to inquire into the alleged 
smoke nuisance in connection with the works at Cotton Street. 


Bedford.—At a meeting of the Town Oouncil on the 
24th ult., the tender of Messrs. W. H. Allen & Son for a 420-в н.р. 
engine, at a cost of £1,600, and that of Mesers. Rosling & Appleby 
for a 250-xw. alternator for £1,200, was accepted. 


Birkenhead.—The order for the mechanical stokers, 
including a special motor for driving same, for the Birkenhead elec- 
trio ligbt station, has been received by Messrs. W. B. Haigh & Oo., 


Glasgow.—At a meeting of the Tramway Committee last 
week the following contracts were fixed in connection with the new 
power station at Port Dundas: — Tunnel under the canal, Morton and 
Anderson, Glasgow, £1,400; steel fiaes, Mechan & Sone, Glasgow, 
£4,095; water storage tanks, Hanna, Donald, & Wilson, Paisley, 
£725 ; coal and ath conveying vlant, Mirrlees, W.tson & Yaryan 
"Company, Limited, Glasgow, £9,990; mechanical etokers, eight pairs 
to Babcock & Wilcox, Limited, Renfrew, and eight pairs to Vickers 
and Оо., Manchester. ; 


Hackney.—The Vestry has placed the refuse destructor 
contract with Messrs. Hughes & Stirling, of Arundel Street, W.O., at 
£24,495, this being the lowest tender in strict compliance with the 
specification. 


Manchester.—The Electricity Committee has decided to 
accept a tender to supply two generators, each of 1,000 H. P., for the 
electric station, at a осві of £9,000. 


Shorediteh.—The Vestry has contracted with Messrs. 
MoFarlane & Oo. for the supply of 32 lamp columns, at £4 10s. each. 


Southampton.—The Tramways Committee has con- 
tracted with Mosers. Macartney, McElroy & Co., Limited, at £225 10s. 
for lighting the Shirley tramway depót by electricity. | 


Wrexham.—The Council on Tuesday accepted the 
following tenders in connection with the electricity supply worke:— 
Messrs. Babcock & Wiloock, £2,527; the Lancasbire Dynamo and 
Motor Oompeny, £7,286 10s.; Mesers. Brook, Hirst & Oo., £589; the 
S*. Helens Cable Company. £4,499 11s. 7d. ; the Chloride Company, 
£991; Messrs. Oarrick & Ritchie, £140; Messrs. Davies Brothers, 
£1,112, for alteration of buildings. 


York.—The tenders submitted for electric wiring at the 
Guildhall and municipal offices numbered 21, and ranged from £87 3s. 
to £730, those for the Mansion House ranging from £79 18s. 9d. to 
£282. These figures are about the most remarkable we have ever 
Been; of course, we make this remark in the absence of information 
as to whether tendering was done to one specification, and ag to how 
far the stipulations contained therein were adhered to by the ten- 
derers. Some of them quoted for wocd casing, others for Simplex, 
brazed, and steel tubings. The cont:-ct for both the offices and the 
Mension House hes been given to Mesers. Ensor, Brentnall & Oo., at 
£154 138. and £144 17s. respectively. 


FORTHOOMING EVENTS. 


Friday, February 2nd.—Hoyal Institution. Mr. G. Marooni lectures 
on Wireless Telegraphy." 
Institution of Junior Engineers. Paper on " Aro. Lamps 
and Aro Lighting," by H. G. Coteworth. 
At 2.80 p.m. Institution of Civil Engineers. Students 
visit to tbe electrical works of the London United 
Tramways, Limited, Chiswick. 
Monday, February 5th.—At 7.30 p.m. Society of Engineers’ (Royal 
United Service Institution, Whiteball). Presentation 
of premiums, Inaugural address by Mr. Connor. 
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Thursday, February 8th.—At 8 p.m. The Institution of Electrical 
Engineers. “The Standardisation of Blectrical Engi- 
neering Plant.” By R. P. Sellon, member. 

Friday, February 9th.—At 5 p.m. Physical Society. Annual general 
meeting. Address by the President, Prof. O. J. ge, 
D. Sc., F. R. B. 

Saturday, February 10th.—The Institution of Electrical Engineers. 
Studente’ visit to Messrs. Siemens, Bros. & Oo's Works, 
Woolwich. Train leaves Charing Oross for Chariton 
at 9.20 a.m. 

Friday, February 16th.—At 7 p.m. Northern Society of Electrical 
Engineers. Annual dinner at the Grand Hotel, Man- 
chester, Mr. Ferranti presiding. 

Wednesday, February 28th.—At 8 pm. Society of Arta. Prof. 


Oárus- Wilson on The Electrical Induction Motor on 
Mountain Railways.” 


HOMES FOR DISCHARGED SOLDIERS. 


WE have been asked to bring before our readers a project 
which cannot fail to appeal to their sympathy. Amid the 
excitement and clamour of warfare, which are brought 
vividly home to us by the space-destroying telegraph, and the 
parting cheers to our brave soldiers as they set out in health 
and strength to southern shores, we are too apt to forget the 
reverse of the picture—thefever-stricken invalid, the maimed 
and battered soldier who has offered his life and given his 
very limbs, his means of livelihood, for his country, and 
returns with no brighter prospect than that of dragging out 
his days on a meagre pittanoe, barely sufficient to keep body 
and soul together ! 

We can do nothing for the heroes who have yielded up 
their lives in our bebalf; but we can provide for these 
victims of the strife, and it is our bounden duty to do во to 
the beat of our ability. 


With this object in view, at thesuggestion of Mr. Edwin 


О. Sachs, ап influential committee has been formed, con- 
sisting of leading representatives of the building trades; and 
it has been decided to erect and equip six cottage homes, 
containing 100 beds, together with a large recreation-room 
and workshop, and the ne offices, and to present them 
as the Building Trades’ Gift to the Nation. 

The gift is primarily intended to take the form of contri- 
butions in kind, but where this is not possible or convenient 
it is hoped that firms will assist with cheques, to meet such 
needs as cannot be gratuitously supplied. 

The administrative work and the construction of the homes 
will be in the hands of a small executive, of which Mr. Т. F. 
Rider is the honorary secretary, with offices at 1, Waterloo 
Place, Pall Mal), S. W. Mr. Max Byng has been appointed 
honorary steward for the electrical section of the under- 
taking, and will be glad to receive contributions in kind. 

The publishers of the ELECTRICAL REVIEW, Messrs. Н. 
Alabaster, Gatehouse & Oo., have been requested by the 
steward to act as honorary treasurers to the fund for the 
electrical section, and will gratefally acknowledge all cheques 
that may be forwarded, 

It is proposed also to publish in the ELECTRICAL REVIEW 
the list of contributions, whether cash or otherwise, as re- 
ceived or notified. 

We reproduce below a schedule of the materials which will 
be required. Further particulars may be obtained from the 
stewald, whose offices are at 69, Queen Victoria Street, E. O. 

It would be invidious to select, from the list of donors who 
have already contributed, any names in particular; but we 
may say that up to the 3 Ist ult. huge quantities of bricks, 
slates, cement, lime, ironwork, woodwork, slagwool, doors, 
kitchen ranges, paint, &., had been promised, as well as 
over £300 in cash. 

Arrangements have been made by which workmen who 
Bympathise with the scheme will be enabled to assist, the 
whole of their contributions being devoted to the cost of the 
labour of erecting the buildings. 


Transvaal War.— Building Trades’ Gift to the Nation. 
Homes for Discharged Soldiers.—Specification for Electric 
Lighting. 

La4nRor BUILDING. : 
There are seven of these buildings. (Six homes, one special block.) 


GROUND FLOOR. 8 16 
Pts. C.P. C.P. sw. 
Lobby.—1 2-light ceiling or lantern fitting és T 1 2 1 
Outside Front Door.—1 1-light wrought-iron bracket .. 1 1 1 
Hall.—1 1-light hall fitting A $e Ss m ga ee. СТЕ I 
1 1-light pendant with fancy shade 2m <a Her vk a eat. | 


8 16 
Pts. C.P. C.P. ЕЖ. 


4 .. 12 4 
1 8 1 


Dining Room.—4 8-light ball pendants or electroliers with 
fancy shades T ЧЙ 2 “a ss - и 
m.—1 8-light ball pendant ог electrolier with 
fancy shades ae 2s T aia же 08 ae 
Catetaker's Room.—1 2-light ball pendant or electrolier with 
fancy shade sh А аа si a as M 
1 wall plug with small standard lamp .. a es es 
W.O.’s.—2 l-light halfway bulkhead fittings 2 T oP 
Passage Lobby.—3 1-light enamelled shade pendants .. єз 
Сотт1йот.—1 enamelled shade pendant 25 в ae aa 
Two Bath Rooms.—1 enamelled shade pendant in each vs 
Locker Room.—?2 enamelled shade pendants - s Р 
Btores.—1 enamelled shade pendant. zd ы 
Boxes, Boots.—32 enamelled shade pendants ae Ке s 
Verandah.—4 light brackets, or pendants with metal down 
rod, and shades... Vs Ci zs m M E 


4» PD = tO М r^ co PO ре po 
mm = Со ВО: м 


First FLOOR. 


Halfway Landing.—1 enamelled shade pendant .. 
15 Bedrooms.—1 enamelled shade pendant in each Ф% 
Caretaker's Bedroom.—1 enamelled shade pendant 
1 wall plug with small standard lamp .. m К 
Corridor Upper Hall.—4 enamelled shade pendants .. 
Sink and W.C.—1 halfway bulkhead fittin os i 
Senior Bedroom.—1 enamelled shade pendant . 
Bedding.—1 Enamelled shade pendant : 
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Each of seven houses .. 


SMALL BUILDING. 
There are three of these buildings. 
GROUND FLOOR. 


Scullery.—2 enamelled shade pendants .. 

Servants’ Hall.—2 enamelled shade pendants .. е eu 
Kitchen.—3 enamelled shade pendants  .. us as i 
Larder.—1 enamelled shade pendant 2s vs © “> 
Corridor.— 2 enamelled shade pendants... xis s ss 
By Stairs.—1 enamelled shade pendant 
W.O.—1 enamelled shade pendant 4s - is 
Two Covered Ways.—1 enamelled shade pendant in each .. 


First FLOOR. 


Two Nurses’ Hooms.—1 enamelled shade pendant in each 

Servants’ Room.—92 enamelled shade pendants .. ss - 
Box, Landing, Corridor.—1 enamelled shade pendant in each 
Two Covered Ways.—1 enamelled shade pendant in each .. 


Total of three houses - 
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There are three blocks of buildings, each comprising two large buildings, and 


one small building in the centre, connected together by covered ways on each 
floor, 20feet long. There is also one large building alone. 

The moins are brought from the engine room underground direct to the 
different blocks. The large blocks of three buildings have each one distributing 
board, dividing its own block into five circuits, as follows :— 


1. Circuit.—Ground floor, left hand large building .. 144 amperes. 
2. " * right 4, » . 24 " 
8. us First floor left „ 2 m ái 
4. LII 97 right ” ,9 ee 7 н 
b. 709 Small building ee ee > е . 9 В н 


The single building has a distributing board dividing its block into two 
circuits:— 


1. Circuit. —Ground floor .. 
9. "i First tloor ” 


Each distributing board circuit is divided into 5 ampere circuits, or less. 


144 amperes. 


COMPLETE QUANTITIES FOR THE INSTALLATION OF ELECTRIC 
Ілант 


UNDERGROUND Cox pris. 200 feet to carry 8 pairs 19/16 cable, and 1 pair 7,16 
cable; 415 feet to carry 1 pair, 19/16; 125 feet to carry 1 pair, 7,16. А 

CabLE.—770 yards 19/16, »nsulated or bare. according to material of conduits: 
200 yards 7/16, insulated or bare, according to material of conduits; 89 coils, 
7/214 cable, 600 megohms; 18 coils, 8/20 cable, 600 megohms; 58 coils, 8/22 cable, 
600 megohms; 8 coils, 7/17 cable, 600 megohms; 34 coils, 7/19 cable, (00 
megohms. 

CAINC AND CaPPING.—10,000 feet 14 inches; 6,000 feet 14 inches; 500 feet 
23 inches; 500 feet 21 inches. А " 

496 5-ampere switches; 800 blocks for above switches, plugs, and ceiling 
roses; 14 b-ampere plugs; 14 9-light ceiling or lantern fittings, complete, with 
flex lampholders and shades; 7 wrought-iron brackets, water-tight, for out- 
side, complete, with lampholders and shades; 85 8-light ball pendants or elec 
troliers, complete, with lampholders, flex, and shades; 7 2-light ball pendants 
or electroliers, complete, with lampholders, flex, and shades ; 14 small standard 
lamps, complete, with flex, lampholder, and shades; 21 bulkhead fittings (half. 
way), complete, with lampholders and shades; 28 brackets or metal down- 

noants, complete, with lampholders and shades; 807 ceiling roses; 307 lamp 

olders, with cord grip and shade carrier; 807 enamel iron shades; 7 fancy 
shades for hall lighting; 24 gross yards flexible wire; 70 f- ampere cut-out; q 
8-way b-ampere sub-circuit boards, with D. P. fuses; 10 2-way 5-ampere sub- 


' circuit boards, with D.P. fuses, made up of 1/20 and 1/10 ampere circuits; 


8 5-way distributing boards, with D.P. switches and fuses, made up of 3:20- 
ampere and 8.10-ampere circuits; 1 2-way distributing board, with D.P. switches 
and fuses, made up of 2/20-ampere and 3.10-ampere circuits; 4 lbs. India-rubber 
strip; 6} tins I. R. solution; 4 lbs. prepared tape; 80 lbs. solder; 6 lbs. resin. 

50 gross screws, $ inch, No. 4; 80 gross screws, 1 inch, No. 6; 15 gross 
screws, 24 inches, No. 10; 10 gross screws, 2 inches, No. 8. 

66 lbs. French cut nails, 24 inches; 7 lbs. French cut nails, 8 inch и 

3 D.P. main switches, 75 amperes; 8 D. P. main fuses, 75 amperes; 1 D. F. main 
switches 25 amperes; 1 D. P. main fuse, 25 amperes; 204 16-C. Pp. 100-volt lamps; 
820 8-c.P. 100 501 lamp. Note.— It is desirable that the lamps should not take 
more tban 3 watts per candle-power. The above quantities of accessories are 
only what аге necessary. Some spares would be acceptable. 


PLANT. 


It is desired to lay down a plant of nearly double the capacity of what is 8$ 
present required, with the exception of the accumulator set, and for the sake of 
economy in running it would be desirable to have two smali complete duplicate 
sets of plant, as follows .— . 

Two 124-kw. dynamos, shunt or compound wound, giving 185 volts when 
running on the accumulators, and 100 volts when running with compound 
winding, complete with field rheostats. Two 16—17-в.н.р. steam engines. Two 
5—6-N.H.P. boilers with injectors and donkey pumps; steam pressure to suit 
maker of engines and boilers; tools, &c. ne battery of accumulators, 1:0 
amperes Maximum output for eight hours, say, 1,200 ampere-hours. Switch- 
board with necessary instruments and switches for running the two dynamos п 
parallel, or separately on the accumulators or on the mains, with four circuit 
switches, three of 76 and one of 25 amperes; also spare circuit switches lor 
extension of about similar dimensions. Necessary steam and water piping. 
Belting for driving dynamo if machines are not coupled direct to engine. 

Engine room instailation :— Eight enamelled shade pendants; two wall plugs 
and hand lamps. Note.—The material for these lights is not included in ш 
quantities, and they should be wired from a circuit completely independent o 
those of the main installation, 
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THE LATE PROF. HUGHES. 


By J. MUNRO. 


Tux life and work of Prof. Hughes are во well-known to the 
reader that I shall only refresh his memory with the more 
salient facta. | 

David Edward Hughes was born in London of Welsh 
parents in 1881, and seven years later emigrated with them 
to Virginia. The 
boy inherited from 
bis father an ex- 
tremely fine musi- 
calear and a gift 
for improvising 
tunes, which - in 
1850 led Hast, a 
famous German 
pianist in America, 
to get him the pro- 
femorship of, music 
in the College of 


Bardstown, Ken- 
tucky. : y 
Nature had en- 


dowed him with 
another talent, 
however, and the 
study of science 
began to allure 
him from the career 
of a musician. He 
was offered the 
Chair of Natural 
Philosophy in his 
college, and for a 
time he taught 
both music and 
physics, but the 
idea of his printing 
telegraph oame to 
him one evening 
while he was com- 
posing, and altered 
his way of Ше, 
The most captivat- 
ing work to an 
original mind is 
the conception and 
execution of a new 
idea that is worthy of it. The Professor grew so much 
absorbed in his experiments, that he grudged the hours he 
spent on the routine of his classes, and in 1853, to gain 
more freedom, settled in Bowling Green, Ky., where he took 
private pupils. m 

Here in those early days he was forced to rely on himself, 
and the principal organs of the new telegraph were of his 
own device. This habit of creating his own tools and 
experimenting with the simplest means was characteristic 
of him, and an encouragement to the poorest aspirant. 
In 1854 he went to Louisville, Ky., and superin- 
tended the construotion of the first instrument. It was 


patented next year, adopted by the New York Associated 
Press, and ultimately acquired by the Western Union 
Telegraph Company. In 1857 Hughes came to England, 
but failing to geb the Electric Telegraph Company to 
employ it, in 1860 he crossed to Paris, where fame and 
fortune awaited bim. The French Telegraph Administra- 
tion were delighted with it, and Napoleon III. created him 
a Chevalier of the Legion of Honour. The example of 
France was followed by Italy in 1862, by the United 
Kingdom Telegraph 
Company in 1863, 
by Russia and 
Prussia in 1865, 
Austria and Tarkey 
in 1867, Holland in 
1868, Bavaria and 
Wurtemburg in 
1869, Switzerland 
and Belgium in 
1870, by the Sab- 
marine Telegraph 
Company, of Lon- 
don, in1872,and by 
Spain in 1875. At 
St. Petersburg he 
was the guest of 
the Czar, who gave 
him the Order of 
St. Anne; from the 
Emperor of Austria 
he received the 
Order of the [ron 
Orown; from the 
Sultan the Grand 
Cross of the Order 
of Medjidieh ; from 
Bavaria the Noble 
Order of St. Michael; 
and in Spain he be- 
came a Commander 
of the Royal and 
Distinguished Order 
of Carlos III. 
Laden with these 
tributes, he returned 
to his birthplace, 
and laying them 
aside, lived as a 
hamble citizen in 
modest apartments. 
Geniue, however, is not easy to hide, and after a short 
rest he, in 1877, discovered the microphone, which compelled 
even his own country to acknowledge him. The microphone 
led him on to other researches, and in 1879 was followed by the 
induction balance and sonometer. Towards the end of this 
year he also discovered the Hertzian waves before Hertz, the 
Branly “coherer” before Branly, and the “ wireless telegraph” 
before Lodge, Marconi, and others, but owing to an unfortu- 
nate difference of opinion between him and Prof. Stokes these 
great advances, perhaps the most epoch-making of his life, 
were unreported, and во lost to the world for nearly 20 years, 


[See ELECTRICAL REVIEW, June 2nd, 1899, “ Тһе experiments 
а 
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of Prof. Hughes on Ether Telegraphy."] He lived to see 


them justified, however, and a8 time goes on he will doubt- 
== 3 as the true pioneer of wireless telegraphy. 
is last im 


nature of magnetism. 

After the 
become а Fellow of the Royal Society, and in 1885 he was 
awarded the Royal medal of the Society for bis experiments. 
In 1881 he was a British Commissioner at the Paris Electrical 
Exhibition, and president of а section of the International 
Congress of Electricians. In 1886 he was elected president 
of the Society of 
Telegraph Engi- 
neerr, now the In- 
stitution of Electri- 
cal Engineers, and 
latterly he became 
one of the managers 
of the Royal Insti- 
tution. Lesser men 
have been honoured 
with titles by the 
Government, but he 
never courted the 
great, and, like 
Faraday, was all the 
greater nr his dis- 
regard of pomp. 

He enj aed good 
health in general, 
but some two years 
ago з giddiness, 
which made him 
fall, led his devoted 
wife to prevail upon 
555 to Mrs 8 

ysician. It de- 
veloped into a par- 
tial paralysis of one 
side of the body, 
which . him, 
very much against 
hia” will, to the 
house, but could 
not quench his deep 
thirst for science, 
or keep him from 
joking with the 
doctor about his 
“dummy” hand. 
Although he re- 
oovered from the 
first attacks and was 
able to go about, 
the ailment hung 
about him, and re- 
cently a cold, fol- 
lowed by influenza, 
overloaded his al- 
ready shaken con- 
3 On oul 

„January 22nd, 
after a difficulty in 
breathing, he fell 
into а gentle sleep from which he never awoke. Apparently 
bis heart stopped like а watch, and there was no change in 
the peaceful serenity of his countenance. UT 

Steps will probably be taken to commemorate his generous 
and beneficent services, and his connection with the Insti- 
tution of Eleotrical Engineers and the Royal Institution, by 
the installation of & marble bust or an oil portrait in the 
rooms of these societies. The artist could hardly wish for a 
better model than his intellectual and striking head, which 
combined the traits of a musician and an inventor. 

He was a very likeable, indeed, a lovable character. It is 
better to be loved than admired, and in thinking of Prof. 
Hughes, it is rather his heart than his head that interests us; 
rather the man than the philosopher that we mourn. His 
genial kindly face and manner endeared him to his friende, 
and charmed his acquaintances. His ready wit and 


rtant contribution to electrical science was 
а paper contributed to the Royal Society of London on the 


uction of the microphone he was invited to 


Pror. HuGHEs iN 1878. 
(Specially taken for the ELECTRICAL Revirw by Mr. J. E. Mayall. 


ingenious turns of thought, his unaffeoted, even child-like 
simplicity, and good-natured laugh, so stingleas and free 
from all offence, will never be f by those who joined 
the little party which used to meet him at luncheon in 
Frascati’s restaurant. He was always the life and soul of 
the circle, and his absence caused a feeling of disappoint- 
ment as when a cloud obscures the sunlight. 

Latterly his health grew uncertain, and made it necessary 
for him to nurse himself, but he seemed to retain his cheer- 
fulness and kindliness to the last. With all his experience 
and wisdom, his heart was boyish, and he exemplified the 
saying that men of genius never grow old, except in body. 

In losing him 
electrical science 
has lost one of its 
grandest ornaments, 
and he shared with 


nt in the elec- 
trical profession of 
this country. If 
Kelvin's life has 
been vaster, and his 
activity more malti- 
farious, more than 
one of the really 
glorious discoveries 
and inventions of 
our electrical 
have fallen to 
the happy and 
prosperous, yet 
retiring, lot of Prof 
Hughes. 


The remains of 
Prof. Hughes were 
borne to their last 


resting on 
Saturday jus and 
electrical and other 
peer ana 
in y num 

to pay their final 
tribute to one who 
had in his lifetime 
served passing 
generations with 
conspicuous ability, 
апа whose labours 
will ever leave in- 
delible footprints 
in the sands of time. 
The gathering at 
the memorial service 
at All Souls’, Lang- 
ham Place, was 
truly representative 
of iha great choir 
of science, that 
world-wide choir 
in which the Pro- 
feesor’s voice—now 
for ever silenced—once filled a noble part. Lord 
Lister, as representative of the Royal Society, Bir 
Frederick Bramwell, for the Royal Institution, Prof. S. P. 
Thompson, for the Institution of Electrical Engineers, Lord 
Kelvin, Sir William Orookee, Prof. Dewar, Dr. J. H. Glad- 
stone, Dr. Johnstone Stoney, Sir Henry Mance, Major 
Crompton, Prof. A. W. Rucker, Prof. Perry, Prof. Meldola, 
Sir F. Abel, Sir H. Trueman Wood, Maj.-Gen. Webber, Prof. 
Spooner, Mr. Alex. Siemens, Mr. A. B. Kempe, Mr. C. Hawkes- 
ley, Mr. J. Swinburne, Mr. J. Wimshurst, Mr. E. Clodd and 
Major Adams (executors), the American Ambassador, the 
Servian Consul, Mr. H. Alabaster, Mr. O. E. Spagnoletti, 
representatives of the Dake of Northumberland (as presi- 
dent of the Royal Institution) and Sir W. H. Preece, Mr. 
H. Edmonds, Mr. C. Bright, Mr. G. L. Addenbrooke, 
Mr. F. Н. Webb, Mr. A. Р. Trotter, Mr. В. К. Gray, 
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Mr. Р. V. Luke, Mr. W. М. Mordey, Mr. W. G. MoMillan A Green’s economiser, of 240 tubes, is provided; the 
(secretary of the Institution of Electrical Engineers), scrapers are driven by a small steam engine, formerly used 
and Mr. Augustus Stroh were present either at the for lighting at the old station, and which also drives the 
memorial service or at the interment at Highgate Cemetery. stoking machinery. There are three Worthington pumps. 

each of which can feed three boilers; the 
— make-up water is drawn from the town 
mains, with the canal as an alternative. 
The condensed water is passed through a 
Raylton & Campbell filter to free it from oil. 

The steam pipes form a ring main, with 
Powell stop valves and Lancaster steam 
traps; some Lindley & Carter stop valves 
are also used, and there is а Berryman 
feed water heater in the engine room. 

The whole of the engine and condenser 
work was carried out by Messrs. Browett, 
Lindley & Oo. The engines, which were 
originally installed were simple and non- 
cordensing ; these have been compounded 
by the addition of high-pressure cylinders 
in tandem with the others, and are now 
run condensing at 150 H.P. each. They 
have also been fitted with new fly- wheels, 
with which are combined governors of 
the Begtrup type; this is clearly seen in 
| | the illustration of one of the new engines. 

150-H. P. TANDEM COMPOUND ENGINE WITH BEGTRUP FLY-WHEEL GOVERNOR. The old ones drive the original generators 
| by leather belts, 15 inches wide, with 
The mere mention of these names indicates how widely ^ cemented joints, which ran with remarkable smoothness, The 
the late professor was respected, and what a large two new engines are coupled direct to their generators, and 
number of friends he had made. At Highgate Cemetery run at 250 revolutions per minute, developing 150 H.P. 
the coffin was deposited in the Lebanon 
Catacombs. Special request had been 
made that there sbould be no flowers, but 
kind hands had ornamented the interior of 
the vault with palms, arum lilies, lilies of 
the valley, and a choice variety ‘of other 
flowers. 


COVENTRY ELECTRIC 
ITRAMWAYS. 


SINCE our description of the Coventry * 
tramway system as it was in 1896, large 
changes have taken place; a new gene- 
rating station has been built, the plant ex- 
tended, and new routes have been opened 
for traffic. 

The number of cars in regular running 
is now 16, while on special occasions 20 
motor cars and five trailers are put in 
service. The length of line amounts to 
8} miles single track, and 2 miles double 
track, the latter being the total length of 
the turnouts; the ruling curves are of 40 
to 60 feet radius, and the maximum grade 
is 1 in 12, 60 yards long. 

The new power station is situated in & 
central position, and was erected to the 
designs of the New General Traction Com- 
pany, Limited. The engine room is 25 
feet wide by 80 feet long, and the boiler 
room 40 feet by 60 feet; the stack is 100 
feet high, 6 feet 4 inches diameter at the 
top, and is based on a concrete foundation 
22 feet square. 

There are four Babcock & Wilcox boilers, 
two of 172 H.P., and two of 106 H P., fitted 
with Bennis patent mechanical stokers and 
endless chain conveyor; the latter carries 
the coal direct from the coal store along- e 
side the canal. The grates are of the open 
ach- pit type, with Messrs. Bennis & Co. 's patent steam-jet each. The cylinders of the latter are 13 inches and 19 
fire-bars. The station is in the happy condition of having inches in diameter, with 13 inches stroke. The Begtrup shaft 
a good demand for ashes, which not merely cost nothing governor, which is the subject of patents owned by Messrs. 
for removal, but are paid for Browett, Lindley & Co., is being largely applied to their 
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CoveNTRY ELECTRIC TBAMWAYS.—VIEW OF ENGINE Room Lookinc Towanps SWITCHBOARD. 
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engines for eleotrio traction and transmission of power, on 
account [of its high sensitiveness and quick action under 
extreme variations of load. Both high and low pressure 


' OVERHEAD CONSTRUCTION : CURVE AND JUNCTION. 
» 


valves are actuatediby the one spindle, which is directly con- 
trolled by the governor, so that the cut-off and compression 
in doth cylinders are immediately altered | 

upon a change occurring in the load. The 
stuffing box between the two valve-chesta 
is packed with U.S. metallic packing, and 
although it is inaccessible without removing 
the cover of the valve-chests, we were in- 
formed that it gave no trouble. 

The older generators are of the four- 
pole type, running at 650 revolutions per 
minute; the others are six-polar, running 
at 250 revolutions per minute; all are 
of the Westinghouse Company's manufac- 
ture and are rated at 100 xw. each. 

Besides the four large sets, a small light- 
ing set, consisting of a Westinghouse single- 
acting engine and dynamo, has been prc- 
vided for use after the traction generators 
have been shut down ; as the dynamo runs 
at 500 volta, it is available for working the 
shop motors if required at night, besides 
lighting the car sheds, wer station, and 
any part of the track where work is being 
carried on. The dynamo is multipolar, of 
17 Kw. output, and runs at 400 revolutions 
per minute. 

The condensing plant, which is fixed in 
a pit in the floor of the engine room, is in 
duplicate, each set consisting of a surface 
condenser of 450 feet surface, and a pair of 
balanced vertical air-pumps driven through 
single redaction double helical gearing by | 
а steam engine. | 

The air-pump barrels are 12} inches 
diameter, with 8 inches stroke, making 100 
double strokes per minute when the engine 
пи а 800 etsi р аре de 
cen mp, made by Mesars. е, 
is driven from "hs fly-wheel of the engine 
by means of a belt, and draws water from 
the canal at one point, circalates it through 
the condenser, and returns it to the canal 
at another point. With the exception of 
the oentrifugals, the whole plant was made 
and erected by Messrs. Browett, Lindley 
and Oo., Limited. Each set is capable of 
dealing with all the steam from the engines 
when indicating 300 H.. Although the 
plant is situated below the floor level, it is 
ю arranged that every: part is readily ac- 
ceasible, and the condenser tubes can easily 
be withdrawn. An automatic relief valve 
а коте for atmospheric exhaust in саве - 


The main switchboard, of Westinghouse tpye, consists of 


- eight panele—four generator, two feeder, one lighting, and 


one. Board of Trade—and is at ич, incomplete, the 
ornamental border and clock being lacking. The panels are 
of marble, and are equipped with the а us. Two 
of them were in use in the old station, and are provided 
with triple main switches, but on the. newer panels the 
equaliser switch is combined with the circuit breaker. A 
omson-Honston watt-hour meter is in circuit with each 
dynamo, behind the board, and Warts non-arcing lightning 
arresters, described in our issue of January 5th, are in use. 
"The 5-ton overhead traveller was supplied by Mesers. 
Jessop & Appleby. 

The track rails are of the girder type, 6 inches high, and 
weigh 65 and 84 lbs. per yard; they are carried on steel 
sleepers 10 feet apart, to which they are secured with clips. 

The Falk cast-welding system has been ad for the 
rail joints on the new sections, as well as on a part of 
us се tracks. The rails are crogs-bonded with Chicago 

onds. . | 

Most of the new overhead construction has been carried out 
on the side bracket system, with centre trolley ; the arms are, 
therefore, very lengthy. The insulators are supported by bow- 
strings fixed in harps, which were designed by Mr. I. E. Wins- 


low, chief engineer; one form of these is illustrated on p. 190. 


Rosette and side pole cross suspension is also used in places. 
The height of the trolley wire, owing to bridges, &o., varies 
from 16 feet to 22 feet; to maintain an even pressure of the 


. BOILERS. AND MECHANICAL STOKRERS. 
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trolley on the wire over this wide range, а special trolley 
standard is used, the invention of Mr. Winslow. Oar illus- 
tration shows that in this type the springs are concealed in 
the body of the standard, with great advantage on the score 
of appearence the leverage of the springs is made to 
depend upon the slope of the trolley pole by means of a cam 
of suitable shape, with the result that the upward preesure 
is the same in all positions of the pole. A cast-iron 


Навр ron Ввлскит ARM SUSPENSION. 


7 


“bonnet” is used to keep the standard rain-proof, and the 
rotating parts, as wellas the pivot of the trolley pole, are 
mounted in ball bearings; electrical connection is maintained 
by means of a spring contact in the base of the standard. 
The whole arrangement is extremely neat and compact, and we 
saw it working perfectly on the oocasion of our visit; it is 
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fixed near the centre of the roof of the car, one seat being 
omitted to provide space for it. | 

The trolley wire is of hard drawn copper, 0°82 inch 
diameter, and is double in most parts of the system. 
It is supplied by feeders laid underground in the town, 
but carried on the poles in the open country. There 
are three feeders of 024 square inch cross section, 
900, 1,900, and 1,800 yards in length, and one feeder 
of 0*5 square inch, 1,200 yards long. are no insulated 


return feeders, but the rail return from the old line, five miles 
long, is мр by old rails laid four in parallel, and 
jointed with plastic bonds. | 

The overhead work was carried out, and the rails laid, by 
Messrs. Pauling & Co., Limited, London, who contracted for 
the whole of the new work. The line materials, steel poles and 
trolley standards, were supplied by Messra. Blackwell and 
Co., and the feeders were made by the British Insulated 
Wire Company, Limited. | 

There are two six-track car sheds, capable of accom- 
modating 12 and 15 cars respectively. One of these is 
operated with transfer tables, but in the newer one points 
and crossings are in use. A well-equipped repair shop is 
annexed to the larger shed, where all sorta of repairs are 
carried out; cars are rebuilt, armatures re-wound, wheels 
forced on axles, and trued up by means of a Hampden oar- 
wheel grinder. The latter is said to be the first of its kind 
introduced into this country. It is fixed below the floor 
level, so that а car can be run into position and its wheels 
ground true with corundum grinders witha minimum of 
time and labour. Amongst other maohines in this shop are 
two sorew-cutting lathes, two drilling machines, hydraulic 
wheel press, shaping and screwing machines, and wood- 
working tools, driven by a 5 and a 10-H.P. motor. 

The cars were supplied by the Brash Electrical Engineer- 
ing Oompany, Limited, and are of various sizes, all 
double-deck ; each car weighs 54 or 64 tons empty, is 
mounted on the Peckham truck, and is fitted with two 
20-H. P. Westinghouse motors. The gear is of steel, with a 
ratio of 4:61 to 1. The maximum running speed is 10 miles 
per hour, and the schedule speed 6 miles per hour. To ensure 
efficient service, a bonus of £1 every four months is granted 
to every motorman and conductor who has had no accident, 
and whose condact has been satisfactory. 

The chief engineer of the tramway is Mr. I. E. Winslow; 
the resident engineer is Mr. Т. В. Whitehead, who is also 
manager of the tramways. To these gentlemen, and to Mr. 
Sutherland, who was in charge of the power station at the 
time of our visit, we tender our thanks for their kind help 
towards the preparation of this article. 


—— 


NOTES. 


War Notes.—At the Electro-Harmonic Society Smoking 
Ooncert held on the 26th ult, after the singing by Mr. 
Ivor Foster of the Absent-Minded Beggar,” the sum of 
10 guineas was collected for the War Fund, which sum has 


. been daly forwarded to the Daily Mail. 


In response to an appeal made in the Birmingham Dasly Post 
on Saturday morning, Mr. Hsll-Edwerds, who is going out as 
X ray expert to the Cape, has received from Messrs. Tnomas 
Parker, Limited, electrical engineers, of Wolverhampton, the 
gift of a dynamo for electrically-lighting the operating 
theatre of the Imperial Yeomanry Hospital in South Africa. 
The dynamo has a capacity of 105 volts and 15 amperes, and 
will eupply 16 lamps of 16 с.Р. The dynamo will serve not 
only to illuminate the operating theatre but to furnish the 
current for X ray work, and will, therefore, prove а most 
useful gift. Offers of electrical fittings are also being made. 

From the London and provincial works of the General 
Electrio Company, Ltd., 19 employés have gone to the front, 
including, from London. Mr. Woolhouse, who joined the 
O.LVe., Messrs. Joyce, L. C. Holt, Bridges, Goodrich, C. 
Trippe, and Dennis, who have joined the Yeomanry, and two 
Reservists from the electric lamp works. From chester 
seven Reservists have left, and three other employéa are with 
the Yeonanry. Messrs. Trippe and L. C. Holt, who are 
with the Montgomeryshire Regiment, have been put in 


charge of the Colt's galloping gun. The troops expect to 


receive orders to embark this week. 


Northern Society of Electrical Engineers.—The 
annual dinner of this society will take place on Friday, 
February 16th, at the Grand Hotel, Manchester. 

S. Z. de Ferranti, the president of the society, will preside. 
Every effort is being made to ensure а thoroughly representa- 
tive gathering on this occasion. 


———— ye 


— — л. 
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Lectures and Papers. The first of a course of six 
fortnightly lectures, under the auspices of the Oxford 
University Extension Movement, on ** Electricity," was given 
at Hereford last week by Mr. George Fletcher, F. G. S. 

Dr. А. P. Laurie pen ic on Chemistry and Physios at 
St. Mary's Hospital, London), lectured at Doncaster last week 
on The Electric Ourrent: Its Production and Use.” 


A few days ago Mr. A. H. Fison, D. So., lectured at the 


Portamoath Town Hall on “ Wireless Telegraphy.” 

Before the Greenock Association of Practical Science on 
25th ult., a demonstration on Aluminium and its Uses in 
Oommerce” was given at Glasgow by Mr. Herbert Bubb, 
manager, British Aluminium Oompany, Greenock. 

At the Institution of Eoginecrs and Shipbuilders in 
Glasgow on 28rd ult., Mr. W. A. Chamen read a paper on 
“The Electric Wiring of Buildings,” Prof. Jamieson on 
“ Тһе Action of Electric Tramway Currents upon the Work- 
ing of Submarine Telegraph Cables and other Circuits,” and 
Mr. William O'Brien on “A New Balanced Piston Valve 
and its Application to Four-crank Engines.” 


The Manchester Sociecy of Janior Electrical Engi- 
neers.—A general meeting of this Society was held on 
Saturday evening last at the Engineering Laboratories, 
Whitworth Street, Manchester, when a discussion was opened 
by the President, Mr. W. W. Н. Gee, B.Ss., on “ Electrical 
Engineering in Switzerland.” With the sid of lantern 
illustrations, he was able to describe the chief electrical items 
seen by the Institution of Electrical Engineers’ deputation 
during their recent visit to Switzerland. A very interesting 
discussion on the subject followed. A presentation of books 
was then made to a member of the committee, Mr. 8. Payne, 
ома for South Africa shortly for the benefit of his 


Obituary.—We learn with regret of the death of Eliot 
Hodgkin, V.D., Major 8rd Vol. Batt. the East Surrey 
Regiment, who took a prominent part in the management of 
the Pulsometer Engineering Company, Limited, from its 
formation until December 8th last. We are informed 
that on that date he received, owing to an accident in the 
hunting field, a severe injury to the spine, to which, after 
much suffering, he succumbed on the 12th ult. 


Will.—Sir Rawson William Rawson, of 68, Cornwall 
Gardens, K.O.M.G., O.B., Secretary at the Cape of Good 
Hope 1854—64, Governor of the Bahamas 1864—68, and 
of the Windward Islands, 1868—75, who died on November 
20th last, aged 87 years, left an estate valued at £1,579 
ls. 3d. gross. Sir Rawson was in his later years connected 
with various electrical concerns. 


The Institution of Junior Engineers, —The fifteenth 
annual dinner of this Institution was held on January 27th 
at the Westminster Palace Hotel. The chair was taken by 
the Hon. С. A. Parsons, president, supported by Mr. T. G. 
Bowles, M. P., Mr. B. H. Joy (chairman), Prof. 8. P. 
Thompson, Major Orompton, Mr. A. A. Oampbell- 
Swinton, Mr. J. MacFarlane Gray, large 
number of members. The loyal toasts having been 
honoured, Mr. T. d. Bowles proceeded to propose Oar 
Imperial Defences,” S with the name of Msjor 
Crompton, in a speech which was wholly unsuited to the 
occasion, and was calculated to damp one’s spirits to the last 
degree. Mr. Bowles blamed the Cabinet for its conduct of 
the war, and of the Army and the Navy, and asserted that he 
“told them so” three months ago—when he was howled 
down! He called for a court of inquiry apon the generals 
to be held on the conclusion of the war, and said “ brains ” 
were wanted, not money and delicacies. Small wonder that 
the toast was not honoured, being 1 quite for- 
gotten! Major 5 was heavily handicapped by such 
a dismal speech, but bravely remarked that he could not 
disparage his future comrades ; the strange conditions must 
be taken into account in their favour. He was to be in 
command of a carps of picked trained men; he was not going 
oat to fight, bat to help those who fought, and to save life 
with electric light and vi riis The corps would do their 


best, and try to do their duty; his greatest ambition was to 
all his young men back unharmed! The Major 


. 
- 


stated that in two months’ time both armies would have to 
withdraw for want of water ; but a friend pertinently aske, 
why should our army retire? We have engineers com- 
petent to quickly lay pipe lines and pumping stations to 
convey water to auy distance, whereas our enemy cannot do 
this—wherein lies our gain. Prof. Thompson replied to the 
toast of ће “ Past Presidente," and congratulated the Insti- 
tution on its perpetual youth and vigour; and Mr. Basil 
Joy, replying to the toast of The Institution,” proposed 
by Mr. Oampbell-Swinton, atated that there were now 572. 
members, showing an inorease of 40 in the last year. 
The. Institution is now seeking to obtain a Charter of 
Incorporation. In proposing the health of “The Presi- 
dent,” who was a wrangler, Mr. Berry referred to the 
advantages of а mathematical training, and enunciated the 
following problem: — Given the number of a policeman, and 
the circumference of his beat, find his area!” The Presi- 
dent in his reply, referred to the difficulties our soldiers have 
to contend with in South Africa, and expressed his belief. 
that the generals had done their beat, and would eventually 
suoceed. The meeting closed with an enthusiastic farewell 
to Mejor Crompton. Daring the evening Messrs. Chabot, 
King, and Chubb, contributed songs and recitations, and Mr. 
= E. си (hon. member) performed selcctiong on 
the violin. 


Steam Tarbines.—In the course of his lecture on 


“Motive Power, High Speed, Steam Turbines,” before the 


Royal Institution last Friday night, the Hon. С. A. 
Parsons, referred among other matters to the use 
of turbines for electrical pu He said that 
with the introduction of the dynamo the desirability 
of a high-speed engine was perceived, and the problem 
became to produce an ideal rotary engine. In 1884 
experiments were begun for the construction of a steam 
turbine which was designed to run as slow, while the dynamo 
went as fast, as possible in order to admit of direct coupling. 
Special bearings were devised for keeping down the vibration, 
and the turbine itself, which was of 10 H.P., making 18,000 
revolutions a minute, consisted of 15 successive turbine 
wheels, gradually increasing in size, to allow for the expan- 
sion of the steam. Defects were noticed, one being a tendency 
to whip in the spindle, with accompanying loss of efficiency, 
but it was seen that these would decrease with increase of 
size, and therefore efforts were made to construct bigger 
engines. In 1888 several turbo-alternators were supplied, 
of 120 н.Р., non-condensing, running at 9,000 or 10,000 
revolntions a minute, and taking about 35 lbs. of steam per 
electrical horse-power, while in 1892 the adaptation of 
tarbines of the radial flow type to work with condensers 
marked an epoch as regards economy in steam то. 
Turbines of 2,000 HP. were now being constructed, still 
bigger ones being contemplated, and a large turbo-alternator 
recently tested was found at full load to consume only 
18:8 Ibs. of steam, 10° superheated, per кү. hour. 
'The greater portion of Mr. Parsons' lecture was devoted to 
the application of the steam turbine to marine work. 


The Royal Soclety.—Among the pops down for 
reading yesterday were the following :—Dr. Bottomley, 
F.R.S., snd Dr. Beattie, “Thermal Radiation in Absolute 
Measure.” Dr. McLennan, * Electrical Conductivity in 
Gases Traversed by Cathode Rays.” 


inted 
departmental engineer at the Bradford electricity works in 
succession to Mr. A. H. Roe, who has taken the position of 
borough electrical engineer to Bury St. Edmunds. Mr. 
Saunders previously acted as Mr. Roe 's assistant. 


Personal.—Mr. E. S. Saunders has been appo 


French Cable Schemes.—The Morning Post corre- 
spondent at Paris says that the telegraph cables proposed by 
the French Government in its Bill are, first, a line between 
Oran, Tangier, Teneriffe, and St. Lonis; secondly, a line 
from Hué toa point north of Hong Kong; thirdly, a line 
from Tamatave to Reunion; fourthly, submarine cables 
between French Benin and the French Congo; fifthly, the 
extension and improvement of the landlines in West Africe, 


the expense not to exceed 1,000,000 franos.. The total expen- 


diture will be about 150,000,000 francs. | 
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1 Rucker v. London Electric Supply Corporation, 
Limited.— Yesterday (Thursday) Mr. Bousfield concluded 
bis speech for the plaintiff, and Mr. Justice Farwell 
reserved judgment. 


LONDON COUNTY COUNOIL. 


Tum Finance Committee at a meeting of the Council on Tuesday 
reported that the Islington Vestry had applied for sanction to borrow 
£56,261 for electric lighting purposes. It was decided to limit the 
consent to £38,000 on account cf the application, as further informa- 
tion was required from the Vestry before the Finance Committee 
could deal with the balance. A second request from the same 
authority for sanction to borrow £13,200 was granted to the extent of 
£10,000, farther details of the proposed expenditure being asked for 
also in this instance. 
PROVISIONAL ORDERS. 

The Highways Committee submitted a long report in regard to the 
following six applications made for provisional orders this session :— 
A. Limehouse District Board; В. Vestry of Mile End; О. Vestry of 
Bt. George-in-the-East; D. Oounty of London and Brash Oompany ; 
E. South London Electric Supply Corporation; and F. the Maryle. 
bcne Hiectric Supply Corporation. On the question of price the 
Committee stated that they had come to the conclusion that the 
maximum charge under all the orders should be 5d. per unit, 


and that the в of supply should be by continuous 
current. ‘ions for amendments in these were made 
to the Board in the case of the orders applied for last year, but the 


Board of Trade did not adopt them. As, however, the 
attached importance to them, they thought that the Board should be 
asked to agsin give them consideration, and the Oouncil adopted 
recommendations to this effect. 


The Highways Committee mentioned tbat in the orders A, B, E, and F, the 
clauses of the Electric Lighting Clauses Aot, 1809, are incorporated. That Act 
provides that the provisions contained in the scbedule shall be incorporated 
with, and form part of, every provisional order made by the Board of Trade 
under the Electric Lighting Acts; but the Act does not apply to the county of 
London ercept so far as any of tbe provisions are incorporated with any pro- 
visional order relative to areasin that county. The Act of 1899 was apparently 
in the first instance not intended to apply to London, and it does not confer 

upon the Council the powers and duties devolving upon it under the orders 
hitherto granted as to London areas. This point has not arisen on any previous 
orders relative to London, as the Act was only passed last year; and it appears 
desirable that it should be suggested to the Board of Trade that the orders 
should be so amended as to make them conform with those previously granted 
in respect of London areas. This appears to be the most expedient course to be 
taken, as it would probably be somewhat difficult to avoid complication if the 
clauses referred to above were incorporated in the order, ard further clauses 
were to be added for the purpose of conferring upon the Cour cil powers and 
duties which have been imposed upon it under the orders hitherto granted with 
regard to areas in London. If the suggestion were adopted, each order would 
then be complete in itself, and, without reference to any Acts of Parliament 
other than the Electrico Lighting Acts of 1682 and 1888, would clearly specify the 
powers and duties devolving upon the undertakers, the Council, and other 
authorities or persons concerned. 

The Committee recommended, and it was decided to inform the Board of 
Trade that in the opinion of the Council it is undesirable tbat the clauses of the 
Electric Lighting Ci&uses Act, 1F99, should be incorporated in provisional orders 
relative to London areas; and that the Board be asked to so amend the orders 
relative to (a) Limehouse; (b Mile End Old Town; (е) Lambeth; and (d 
Marylebone, now being applied for, as that each order may be in the same form 
as see previously granted as regards London areas, and may be complete in 
itself. 

TRE CAMBERWELL ОврЕн, 1896.—As to this order, the Committee stated that 
it contains “a clause providing that at any time during the first 21 years after the 
granting of the order, the local authority may purchase ihe undertaking upon 
payment of 1} times the capital outlay of the undertakers, plus the sum 
necessary to make the dividends up to an average of 5 per cent. {ош the com- 
mencement, and after the 215% year upon the same terms, but without the 
condition as to 5 per cent. dividend, or, ав an alternative, on payment of the 
‘then value, plus an allowance for goodwill. We think it visable that 
this clause, which was agreed upon between the Vestry and the undertakers, 
should be inserted in the orders granted to companies. We are advised that 
on this particular point the Council has no locus standi, and we have therefore 
directed that the attention of the various local authorities concerned shall be 
called to it in order that they may, should they consider it expedient in the ir own 
interests, make representations to the Board of Trade with a view to the insertion 
of the clause in the orders relative to their respective districts. We have also 
suggested to the local authorities concerned that they should ask that the option 
of purchase may be exercised at the end of every period of seren, instead of ten, 
zema after the expiration of the first statutory period of 49 years from the date 

xed by the order." 

THE St. GEORGE-IN-THE-East OrpDER.—This order is applied for by the 
Vestry, and is in respect of the whole of the paran. In this connection the 
Highways Committee stated:—The County of London and Brush Provincial 
Electric Lighting Company bas already obtained powers under the County 
of London (East) Order of 1897 for the supply of electrical energy in respect of 
this area. The order id practically in model form, and continuous current is 
provided for. In the clause as to maximum price a provito is inserted 
empowering tbe Board of Trade, on representation being made by the Council 
or the undertakers, that the prices or methods of charge should be altered, to 
make an order with reference thereunto. This provite has not been inserted 
in orders granted to local authorities, but has been in those granted to com- 
panies, and we see no objection, but rather an advantage, in the proviso being 

serted. The order also contains a clause in the usual form, enabling the 
powers granted under the order to be transferred. In view of the exceptional 
эе occupied by one company to which ап order granted to & Vestry had 

een transferred, inasmuch as the company has, under the order, only to serve 
notices and plans of works, and the Council has no power, as in the case of 
orders granted to companies direct, of approval or disapproval of the works, the 
Board of Trade has in previous cases struck out the provision authorising the 
transfer of the undertaking. We thins, therefore, that it should be suggested to 
the Board tbat the same course should be 5 ав regards the order applied 
for this session by the Vestry of St. George - in the- East. 

On the recommendation of the Committee, the Council resolved to ask the 
Board of Trade to omit the clause authorising the transfer of the powers. 

THE BATTERSEA ORDER.— The Committee stated they were in communication 
with the Battersea Vestry on the subject of the County of London and Brush 
Company's application, and that they proposed to report further at a later date. 

Tur LAMBETH ORDER.- It was decided to ask the Board of Trade to so amend 
the order applied for by the South London Electric Supply Corporation as to 
bring it into conformity with orders previously granted to companies: in reepect 


of metropolitan areas, to make in such order the amendments suggested 


by the Highways Committee, and to insert a provision to place the company 


Committee 


under the same obligations as though the order had in the first instance been 
issued to the company, and not to the Vestry. 

THe MARYLEBONE ORDER.—It was resolved to ask the Board to so amend the 
Marylebone Electric Supply Company's order as to make it conform with those 

reviously grented to onion electric lighting companies. The Highways 

mmittee coneidered that should the Vestry eventually decide not to enter 

into arrangements for the purchase of the Marylebone portion of the 
Metropolitan Company's undertaking it would be rather an advantage for a 
competing service to be established by another company. 

TRT LiwEuovskE amp Мир EN D OnpEss.—The Council decided to ask the 
Board to amend these orders so as to make them conform to those previously 
granted to other London local authorities. 


OUR POSITION AS ENGINEERS.’ 


(Concluded from page 159.) 


‘Bo far, gentlemen, I have dealt with the matter on somewhat general 
lines. I now desire to draw your attention to what is place at 
the present time. As you are all aware, there have been orders placed 
in America within the past few months for а number of locomotives, 
some of which have been delivered snd some are now in course of 
delivery. We are all aware that the reason ascribed for these orders 
being placed in America was, that it was impossible to obtain deliveries 
within anything like reasonable time from home manufacturers. 1 
suppose we must accept this as true, but, I ask, is it creditable to us 
asa wide-awake business people that we have not sufficient energy, 
forethought, and adaptability to increase our facilities to keep pace 
with our requirements. The fact that America can supply her own 


wants, together with a large foreign trade, including our colonies, and 
still have left a sufficient surplus of producing power to supply а 
i think no one will 


rtion of our wants, proves the case against us. 
be bold enough to assert that there is not sufficient capital in England 
to extend and increase the number of works for the manufacture of 
this particular branch of engineering. It there is the capital, is there 
the energy and enterprise to use it? I know that this question may 
be met by the answer, that it would be all very well if this present 
activity could be guaranteed to continue. What are we to do about 
the locked-up capital in the years of depression in trade? My answer 
to this argument is that exactly the same laws of fluctuation prevail 
in America, and yet it does not prevent the Americans from rising 
to the demands made upon tbem. 

It may be said that at home many of the railway companies mann - 
facture their own engines, and therefore there is not sufficient scope 
to warrant private enterprise in fixing capital in this particular branch 
of business. I am by no means prepared to accept this as a sufficient 
answer. I believe that with greater energy on the part of private 
enterprise, the market for supplying locomotives to our own railways 
would have been а much larger one than it is at the present time, 
and that the railway companies were in а large measure compelled to 
make themselves into producers, in consequence of the lack of facili- 
ties for obtaining their locomotives, &c., from those whose legitimate 
business it is to supply them. Private enterprise should, and I feel 
sure can, produce and sell, with a reasonable profit, at a less price 
than railwsy companies can build their own engines. 
may bave had some influence, but I think railway companies are 
managed on lines with which sentiment has little consideration, and 
that given equal facilities and advantages, they would quite as soon 
purchase engines as make them. Етер should exoeption be taken to 
this latter proposition, I do not see that this materially alters the 
origina] proposition, аз many of the American railway companies 
also build their own engines, and I have no doubt that they are also 
compelled to obtain engines from outside sources to meet their imme- 
diate and pressing requirements, but we never hear of them coming 
to England for engines at their time cf special demand. 

There is another branch of engineering which has been and now is 
suffering from an invasion of the American. I refer to the building 
of stationary engines for electrical installations, both for lighting and 
traction. Is it because the Americans can build а better or more 
suitable engine for the purpose, or can they supply an equally good 
engine at a lower price? Iam aware that some orders were p 
there during the strike period, but there are cases where orders bave 
been placed in America since that time, and which I am sure could 
and should have been executed in this country. We all remember 
what has taken place very recently at Glasgow, that out of a require- 
ment of four large engines for tramway traction pu the order 
for two of these engines has been placed in this country and the 
order for two has gone to America. Could not the construction of the 
four engines have been undertaken by English firms, and if not, why 
not? Esch may answer this question in his own way, but to my 
mind this placing even part of the order in America points to a lack 
of energy and enterprise on our part, and clearly proves that we bave 
not placed ourselves in а position to deal with this or any other woik 
of a like character of whatever magnitude. І am afraid we have got 
into a mach too easy-going, self-satisfied style that we have become 
too well off, and, like Jeshurun of old, we have waxed fat. Itappears 
to me to be a very humiliating position for us as engineers, that the 
foregoing orders for something like 100 locomotives and for at least 
25 sets of large stationary engines (one firm alone having supplied 
this number in the last three years) should, from any cause what- 
ever, be placed outside our own land with all ite boasted skill and 
constructive power. These orders will, in the aggregate, amount to 
about half а million of money, and I see no sufficient excuee for 
them being executed abroad, except our apathy, want of energy and 
inadaptability. 


* Inaugural address to the Manchester Association of Engineers by 
па President, Mr. Henry Hodgson, delivered Saturday, January 134, 
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The foregoing does not even exhaust our delinquencies on this head. 
База at one time was our best customer for steam engines 
(stationary and locomotive), but now the orders for this class of work 
are few and far between, as far as we are concerned. What is the 
explanation? Do ther manufacture these for themselves now? Yes, 
to some extent, but by far the largest number of orders for the 
stationary engines required in Russia go to one firm in Switserland. 
I say all honour and credit are due to the firm to which these orders 
go, for their enterprise, or whatever other cause may have led to this 
result. From what I can learn this firm not only secures the orders, 
but they secure them at better prices than English firms quote, when 
they have the opportunity of quoting. The specimens of engine 
work supplied by this firm, which I bave had the opportunity of 
examining, leaves nothing to be desired on the score of quality, but 
surely engineering firms in England can do as good work, and obtain 
as good results, as any engineering firms the world through. Then 
why have we let this market slip through our gs d I can give 
no other reason than what I have before given, viz., apathy, of 
energy, and inadaptability. 


Oar machine tool makers will have to be up and doing if they wish 


to hold the excellent position they have hitherto occupied. Within 
the last fow years there has been a movement in the right direction 
by those who are responsible for this class of work, and the auto- 
matic labour saving tools, which are so much in evidence on the other 
side of the Atlantic, are being manufactured hear in constantly 
increasing numbers, and greater care and thought are being given to 
the production of tools, which will erable work to be produced 
cheaper and better than formerly. From what I have seen of 
American tools for doing heavy and medium-sized work, I do think 
that our machine tool makers are far ahead of our competitors, and, 


providing they will only be content to keep awake, they have nof 


much to fear. 

There will always be some men who must travel on different lines 
than the ordinary run of mankind, and who, from fear of being 
thought antiquated, will purchase the latest novelty, without, in my 
opinion, giving sufficient consideration to its economical advantages. 
Tam glad that there are such men, and it may be that they are only 
living a Little before their time. They certainly answer the useful 
purpose = acting as a spur to the slower and perhaps soberer portion 


of 
A few months I had the opportanity of ting some 
American lathes, which, as specimens of workmanship, were very 
good ; as specimens of suitability for the work they were expected to 
do, they were in my opinion very bad. They had фол number 
of appliances never seen on an English built lathe, which will, I 
believe, be either taken off in а few months, or perhaps left on but 
never used. The non-use of these appliances will probably be set 
down to the stupidity or obstinacy of the workman. In these par- 
ticular machines I am quite certain that if a fair and honest trial 
could be made between them and English made lathes of tho same 
tated sises, both better and more work would be done on the English 
machines, and yet these lathes cost quite 50 ре cent. more than 
equal sized machines of English make, by first- firme. 

There is ome branch of g in which, up to the precent, 
competition has not invaded our shores. I allude to shipbuil 
and marine engine building; but even in this particular branch o 
engineering our two competitors (America and Germany) are now in 
& position to supply almost without exception their own require- 
ments, and are, especially the latter, supplying some other countries 


AMO rtion of their needs in this line. I ascribe this more 
particularly to political influences than to those of an economical 
character. Oar supremacy, even in this, which wo may term our 


national branch of engineering, is being successfully assailed, and we 
shall have to take greater heed to our steps than we have done lately 
if we are to maintain our supremacy. We have allowed Germany to 


make herself of the blue ribbon in the races across the 


I believe we are, up to 
ve 


neering, work comes immeasurably behind ours, and it is only 
through political jealousy and national prejudice that our competitors 
In this braneh of business exist at all. 


There are other businesses of an character which might 
be dealt with, but I have touched on sufficient to create some 
Interest minds on a subject of such vital importance to the 


in your 
welfare of this country in general, and of engineers in particular. 
The subject is one that demands tbe most carefal consideration o 


pr 
pt and, I fear, drastic measures, we shall have to bewail a still 
falling away from our position as а foremost producer. 
the present abnormal demand is over and the world settles 
& scramble for work, then will come the testing time, the 
tion will not be confined amongst ourselves, and, unless we 
steps to piace ourselves in a better position to mest the out- 
‚Таш d we shall in the end come off very badly. 
the foregoing I have dealt with our position as engineers as I 
; Others may view it from different points, and may attach 
much less significance and weight to the position than I do, but I 
to think that the more consideration each gives to the 
the more weight will they be inclined to attach to what I 
believe to be an extremely grave question. At any rate, in thinking 
Over the subject in the course of preparing this address, it has 
pressed itself upon my mind, as second only in gravity with the 
war npon which we are at present ongaged, and will probably be even 
more far-reaching in its results, unless vigorous steps are taken to 
amend our system of working. 


X 


T. 


т 


M 


OITY NOTES. 


Eastern Extension Telegraph Company, Limited. 


Tue ffiy-üfth balf.yearly meeting of the shareholders of this 
company was held on Thursday at Winchester House, Old Broad 
Street, the Marquis of Tweeddale presiding. 

In proposing the adoption of the „үе the ОнлтамАн said that 
the gross revenue for the balf-year amounted to £474,958, being 
an increase of £30,939 over the corresponding period of 1898. The 
expenses had amounted to £121,030, an increase of The 
expenses attending repairs and renewals to cables showed a decrease 
of £8,620 which was.to a large extent due to the extra credit received 
from the Bouth African Company for the hireof one of the company's 
ships to replace their ss. Duplex while laid up in harbour in London 
undergoing repair and general overhaul The principal increases in 
the revenue had been derived from the traffic with the Philippines, 
Australia, and the Cape, but there was no important de 


Africa, Notwithstanding the exceptional conditions under which they 
had been working, it was а great satisfaction to be able to say that 
Government messages had in no case been unduly delayed, and the 
rapidity in the exchange of messages between the actual field of 
battle and the War Office had been highly praiseworthy to all concerned, 
Their staff, who had at all times in the past cheerfully responded to 
any pressure of work, had during the present crisis exerted them- 
selves to the utmost of their power. They heard last night from 
South Africa that all Press telegrams were now being censored at 
. Oonsequently such vers. must be transmitted 

route. They had for a reconsideration 


Having gi 
tion with South Africa, the chairman said that in the ordinary course 


reduced 20 per cent. from Бар зи lst last; and in the second 


en into account, they might find that the additional 
carried during the war would be suficient to recoup them for 
the loss which they might sustain in the fatare by the disturbance of 
commercial business. The directors, with the object of providing 
additional MT to the submarine telegraphic communication with 
this country and South Africa, decided to lay down a third series of . 
cables, connecting with their system at the same time the strategically 
ee islands of Ascension and Bt. Helena. For a project of 
such magnitude, involving as it did an expenditure of approaching 
3 millions of capital, without tapping any fresh source of traffic, 
involving most important reductions of tariff, and complicated by 
the sympathy in certain quarters for a connection to Australia by a 
State-owned cable across the Pacific Ocean, it was not so difficult to 
realise why the negotiations had been of so protracted a nature. 
Notwithstanding the delay in the Australian negotiations, however, 
they still considered it advisable to expedite to the utmost ofitheir 
power the South African connection; and they ultimately arrived at 
an understanding with the Postmaster-Ganeral of Cape Colony for 
landing rights А$ Cape Town, and with the English and Portuguese 
Governments for similar rights at Ascension, St. Helena, and St. 
Vincent respectively ; and the tariff was immediately reduoed from 
5s. to 4s. per word, with a proposed ent for & possible 
reduction to 2s. 6d. per word on the sliding scale principle as the 
traffic responded to the reductions. Although those negotiations 
were only concluded in August last, they hoped to have the connec- 
tion completed with Cape Town to St. Vincent before the end of 
next month; and with the existing duplicate cables of their allies, . 
the Western Telegraph Oompany, and the triplicate cables of this 
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company, a third route would then be available to South Africa. 
In conjunction with the Eastern Company, they were now 
proceeding with the remaining negotiations, which included ап 
immediate reduction in the Australian tariff, and possible ultimate 
reductions to 2+. 6d. per word on a similar sliding scale to that 
suggested for the South African tariff. That arrangement was, how- 
ever, based upon the reasonable condition that the Eastern Extension 
Company were granted the same freedom of dealing direct with their 
customers in Australia as they were at present enjoying in this country 
and elsewhere, and they looked forward with confidence to a satis- 
factory solution before long. In conclusion, he referred at some 
length to a proposal to alter the trust deeds of the staff pension and 
superannuation funds so as to admit of the retiring age being reduced 
from 60 to 55. 
BE sr A Demson Pp seconded the motion, and the report was 

opte 

A formal resolution was also carried authorising the directors to 
increase the company's contribution to the staff pension fund from 
January 18, 1900, to 4 per cent., and provide a sum sufficient to 
enable the pensions which have already been purchased to December 
91st, 1899, to be paid at the age of 55 instead of 60 years; also to 
guarantee the loss (if any) to the staff 5 fund which 
might occur by reason of the reduction of the age limit to 55 years. 


Automatic Telephone Company. 


THE annual general meeting of tho above company was held at the 
Cannon Street Hotel on Thursday morning last week, Mr. H. G. 
Sworn (chairman), presiding. 

The OBaI2MAN eaid he would point out that the auditors, Messrs. 
W. Н. Pannell & Oo., did not vouch for a certain part of the accounts 
—the legal expenses (£135). Mr. Pannell had not been invited to 
the meeting. | 

Mr. РАВКЕВ raised the question of the 1898 accounts, which he 
said were not passed at the last meeting. The Court declared that 
the last meeting was null and void. | 

This raised some discussion between Mr. Spiers (the company's 
solicitor) as to the exact terms of the judgment of the Court, and it 
was agreed to treat it as a matter on w lawyers differed. 

The OHAIBMAN then proceeded to explain certain payments to 
RT ig and said the board could vouch that the cheques had been 


P 
Mr. Wurrm said he formally protested against the accounts being 
passed until they had received the 1898 accounts. 

The CHamman then moved, and Mr. Manaowski seconded, the 
adoption of the report. 

Mr. COOPER asked what was meant by new patents being taken 
out, and also world like to know if the company was working at all. 

The Онлгвмах: No; it is developing its patents. І: is taking out 
the patents and preparing the roads for working. 

т. Cooper severely criticised the figures in the balance-sheet. 

He wanted to know why, if Mr. Margowski owed the company £100, 

he was not made to pay, and why the consulting engineer should be 

pes ра 16s, 10d. for salary and travelling expenses if notbing had 
een done. 

Mr. ALEXANDER said he attended every meeting of the board and 
the accounts were never placed before him, although he did not 
"e tbat the payments had not been made. 

. COOPEB raid it seemed to him that the question before them 

was whether the company bad not better be wound up. | 
. Mr. РАвКЕВ said that so long ae Mr. Margowski controlled the 
shares the shares were absolutely worthless. — 
. Mr. MARGOWSKI repudiated the s tion that he controlled the 
. shares of the company, and entered into a long statement as to the 
disagreements which had taken place between the company and the 
inventing engineer. He said they were at loggerheads with their 
consulting engineer, but now Mr. Seligman Lui had accepted fully 
paid shares in consideration of his inventions. He (the speaker 

claimed that ke had done his beat for the company, and that had it 
not been for him the company would not bave been in possession of 
a single patent. If the shareholders supported him, he was prepared 
to carry the company to a commercial suceess. He would take no 
feo whatever, but look only to future prospects. | 

Mr. Gisss (another director), said he had seen Mr. Seligman Lui, 
and tried to pat an end to the friction. He had received a letter the 
previous day, in which Mr. Seligman Lui said he sgreed that all the 
contracts between Mr. Margowski and the company, and himeelf and 
the company, should be annulled, and a fresh contract entered into. 
The conditions he laid down were that all his legal expenses should 
be paid, and his salary for 1898, and aleo that there should be по 
recurrence of the acts which had led him to take action against the 
company. 

A BBAREHOLDAR asked what Mr. Seligman Lui was going to do for 
the company. Was Mr. Lui confident that the invention was a 
commercial success ? | 

Mr. Gipss: Undoubtedly. 

The BHABEHOLDER: Then we ought to give bim what he wants. 

Toe Сналтвмали said the letter had not been before the board. 

Mr. WnirE said that Mr. Seligman Lui wanted the company to 
be in the hands of the shareholders and not in the hands of Mr. 
Margoweki. 

The BoLicrroB said it was impossible to properly carry on the 
company with two parties on the board, and since they bad been on 


the board he had made proposals to the leader of the opposition 


_ which he thought would be ble. | 
Mr. Parkes said he had asked to join the board but had 
declined to do so so long as Mr. Margowski controlled the voting 


. approached 


power of the board. Since he bad been in the room he had been 
by the solicitor who suggested that a new board might 
be constitnted agreeably both to Mr. Margoweki and to the share- 
holders. It was suggested that Mr. Alexander should retir>, and 
that be himself and Mr. Cooper should be appointed new directors. 

Resolutions to carry out the suggestions of Mr. Parker were carried, 
and Mr. Parker was elected chairman of the board. The meeting 
was then adjourned to enable the new board to go into the accounts. 


Liverpool Overhead Railway Company. 


Tun report of the directors to be submitted at the half-yearly general 
mee of shareholders, to be held at the Law Association Rooms, 
14, Street, Liverpool, on Tuesday, February 13th, reads:—“ In 
presenting the half-yearly statement of cspital and revenue acoounts 


‘to December 31st, 1899, the directora have to report that the gros 


revenue receipts amount to £42,028 118. 9d., and the working er- 
penses to £25,007 5. 5d. . 
“The number of passengers carried during the last two years is as 
ws :— 


Half.year Half. year Half. year Hall. ear 
ending ending endin ending 
June 80th, Dec. 818%, June 20th, Dec. 815%, 
1898. 1898. 1899. 1899. 
First class. © 687,547 668,177 594,669 . 676,768 
Second class ia .. 2,686,651 2,902,847 9,445,572 9,911,892 
Workmen (special return 
tickets) .. ia .. 1,148,743 1,268,917 1,495,038 1,596,791 
Total 4,472,941 4,894,921 4 475,279 5,214,967 


“ There has been an increase in the number of passengers carried of 
320,036, and in receipts of £1,940. The works of the Waterloo and 
Great Orosby Tramways are proceeding, and it is hoped they will be 
opened for traffic during the half-year. The directors are promoting 
a Bill in Parliament fora short extension northwards, to join the 
Seaforth station of the Lancashire and Yorkshire Railway, and soutt- 
wards fora short line beyond the Herculaneum station, aud for 
widening the line at Pierhead station. 


REVENUE ACCOUNT. 


£ a. d. 

Receipts from passenger traffic amount to vs oe 42,011 7 8 
Miscellaneous receipts and interest es e bs 917 4 1 
| 42,928 11 9 

Less working expenses 007 5 5 
17,991 6 4 

Deduct interest on mortgage debentures "T T 8,400 0 0 
14,521 6 4 

Add balance brought forward, June 80th, 1899 .. wis 4,820 8 8 
Leaving available fordividend dana 18,841 14 7 


“Ont of this balance the directors recommend the declaration of 
dividends at the following rates (less income-tax), payable on and 
after February 16th next:—5 per cent. per annum on ference 
shares, £3,000; 5 per cent. per annum on ordinary shares, £11,250; 
leaving a balance of £4,591 14s. 7d. to be carried forward to next half- 

. The directors retiring by rotation at this meeting are Mr. Richard 

obson and Mr. James Barrow, who, being eligible, offer themselves 

for reelection. The auditor retiring by rotation is Mr. Georg: 
Nicholson, who is also eligible for re-election.” 


Anglo-American Telegraph Company, Limited. 


Tux directors’ report to be presented to the ordinary general meeting 
at Winchester House to-day, at 2 o'clock p.m., reads :— 


The total receipts from July 1st to December 81st, 1899, including the balance 
of £24,701 8s. 2d., brought forward from the last account, amounted to 776 
Вв. 5d. The traffic receipts show an increase of £6,796 as compared with the 
half-year ended December 81st, 1898. The total expenses of the half-year 
including the repair of cables, &c., as shown by the revenue account, amoun 

to £67,171 58. 6d., being an increase of 43, 766 7s. over the corresponding period 
of 1898. The directore, under the powers conferred upon them by the Articles 
of Association, have, before declaring the net profits, set apart the sum of 
£212,000 to the renewal fund, leaving & balance of £158,605 9s. 114. 
quarterly dividends of 158. per cent, on the ordinary stock, and £1 10s. per cent. 
on the preferred stock, were paid on November 1st last, absorbing £52,500, leaving 
a balance of £101,105 2s. 11d., out of which the directors recommend the pro- 
prietors to declare final dividends of £1 8s. 6d. per cent. on the ordinary stock, 
£1108.per cent. on the preferred stock, and 41 78. per cent. on the deferred 
stock, amounting to £99,750, making a total distribution for the year ended 
December 8136, 1899, of £3 18s. 6d. per cent. on the ordinary stock, £6 per cent. 
on the preferred stock, and £1 7s. per cent. on the deferred stock. The balance 
of £1,855 2s. 11d. will be carried forward to the next account. In accordance 
with the Articles of Association, two directors of the company, Mr. S. Barber and 
Mr. R. H. Benson, retire at this meeting, and, being eligible, offer themselves 
for re-election. Mr. Joshua Dean and Mr. John Gane, F.C. A., the auditors, 
retire, and offer themselves for re-election. 


The Direct United States Cable Company. 


Тип half-yearly meeting of the shareholders of this company was 
pe d we at Winchester House, Mr. E. M. Underdown, O. O., 
Р , 
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The Снлтвмалн, in proposing the adoption of the report, said the 
revenue forthe six months to December 318, after deducting out- 
paymente, amou: t-d to 256,800. . Tue workirg and other expenses, 
excluding the ost of repairs to cables, had absorbed £20,416, leaving 
а balance «f £36,384 as net profit. With the £3 176 brought forward 
from 0 иеш half-year there was a total balance of £39,560, 
which been appropriated as follows:—Interim dividend of 3s. 
per share up to September, £9,106 10a ; interim dividend 3s. per 
share to December 818, £9,106 104; set aside to reserve fund, 
£15,000; carried forward, £6,347. It was satisfactory to be able to 
say that the revenue had continued to improve, and showed the not 
unsatisfactory increase of £2,434 as compared with that for the 
corresponding period of 1898. The expenses on the other hand 
showed a reduction of £1,206, and that was owing chiefly to the less 
outlay upon the maintenance and renewal of instruments, some 
special expenditure having been incurred under that head the previous 
cud баур Beyond tbat there was a saving of £249 in 
London salaries. With regard to the cable repairs they had cost 
only £1,989 which had, as usual, been c d to the reserve fand. 
On the other band, that fund had benefited by £6,317, interest on 
investments, raising the balance of the fund to £401,603. The in- 
vestments had been increased during the year by £14,319, and they 
now atood at a total cost of £380,601, but their present market value 
was about £410,600, or £80,000 above their cost, and that notwith- 
standing the great fall in the market price of even first-class securities. 
Their cable was working very satisfactorily with duplex, and that 
had been very useful in regard to their contributions to the pool. 
One shareholder had written sugge that the board might 
have paid а larger dividend and carried less to reserve, 
bat the board were of opinion that they must be very careful 
in keeping up that fund. Steps were being taken by other 
nations to establish telegraphic communication across the 
Atlantic, and shortly a cable would be laid between Germany and 
the Azores, and from the Asores to the United States. They could 
not say anything about that, but they did object to this country being 
madea stepping stone to these works to the prejudice of British intereste, 
They had put those matters strongly and forcibly before the Govern- 
ment, and he was glad to say that, ss far as they could judge, they had 
thoroughly entered into the spirit in which the representations had 
been made, and he thought they would do all they could to protect 
British interests. With also to the proposed all-British cable, 
the Government, he was glad so say, had shown a strong disposition 
to protect the interests of that and the allied com 

Jauus Pm, Bart., M. P., formally secon the resolution, 
and the report was adopted. 


Douglas Southern Electric Tramways Company. 


In their fourth annual report for year the ending October 8186, 1899, 
the directors say :— 


The company’s season consisted of a period of 188 days, during which the 
елсе was most efficiently maintained. The mileage run amounted to 
87,593 ; the total number of passengers 100,700; and the gross traffic receipte 
ylelded £4,444 ба. 6d. The following table gives details of the days and mileage 
run, the passóngers carried, and the traffic receipts:— 


Traffic Receipts. 


Days. , Mileage. | Month. Passengers. | 

5 | ‚ | 
; | | А | 8 s.d. 
1 | 127 4 7 0 
4 52 24 18 11 
11 | 4,561 | 193 17 9 
80 ' 6,79 98 7 8 
т 5145 359 12 6 
96 15,478 676 17 1 
Contracts 2x 0 
£4,444 5 6 


| 100,769 


From the gross traffic receipts must be deducted 2740 4s. 7d. tolls payable to 
the Douglas Head Marine ve, Limited, leaving net passenger receipts 
£8,704 0s. 104., to which must be added £15 lis. 6d. sundry receipts, making а 
total of £8,719 15s. 4d., against £8,457 14s., the net receipts of last season. No 
accident to life, limb, or rolling stock occurred during the season. The cold, 
wet, and uncertain weather during Easter, Whit-Week, and the earlier portion 
of the season caused a great diminution of traffic. During an exceptionally 
heavy gale at the beginning of January our car shed suffered severely, and 
caused damage which oost nearly £100 to repair. The line, roll n 
engines, &c., have been kept in thorough repair, and all debts against the com- 
pany have been liquidated out of revenue. The profit for the season's working is 
£1,455 4s. 8d., which, added to the profit balance brought down from the last 
ba-ence-sheet, gives a disposable balance of £1,806 8а. 10d., and your 
тв recommend that a dividend of 6 per cent. per annum be declared 
on the 7 per cent. preference shares, and the halance, £271 16e. 8d., be carried 


At the meeting held at Manchester last week Mr. Тномав Ј.Нотонін- 
sau, the chairman of the company, said that the past year had 
an improvement. It was very fortunate that they bad been 

able to run such a line, with its many p:culiarities, without any 
accidents. The report was adopted, and a dividend of 6 per cent. 
iare. Mr. Hutchinson was re-elected a director, on the pro- 
position of Mr. Davenport, who said it was quite probable that an 
к line would ba laid from the bridge at Douglas to the top of 


Waterloo and City Railway Company. 


Tun report for the half-year ended December 314$ states that the 
capital account shows a total outlay of £573,656. The further esti- 
mated ex ture of £40,000 is amply provided for by the. capital 
Powers of the company. The gross receipts of the lice, less Govern- 
ment duty, amounted to £19,949, From this amount the London 


and South-Western Compsny have retained £4,824 in respect of 
working expenses, leaving the sum of £8,625 p.vable by them, in 
order to provide, ander the agreement of March, 1894, fur a dividend 
at the rate of 3 per cent. per annum on the company’s ordinary and 
borrowed capital. The number of passengers carried during the past 
six months was 1,769,731, exclusive of season ticket holders. Oa 
January 8th three additional entrances were opened to the City station 
in connection with the public subways, which are being constructed 
at the Mansion House by the Cen London Railway st the joint 
expense of the two companies, and when the whole of the subways 
is completed, there will be two otber entrances at the Royal 
xchange. 


і 


City and South London Railway Company. 


Тнв directors’ report for the half-year ending December 31st, 1899, 
to be submitted to the meeting at Winchester House on Monday, 
February 5:h, at 12 o'clock noon, reads :— 

"The receipte from all sources for the past half-year have 
amounted to £27,606 1s. 34., and the cost working has been 
£15,968 4s. 6d., leaving a profit of £11,537 16s. 9d. Inclusive of the 
balance brought forward from Jane 30th last, ths net revenue 
account shows ап te total of £15,538 4e. 8d. After making 

rovision for the debenture stock interest, a balance remains available 

or dividend of £11,429 19s. 6d. Oat of this sum your directors 
recommend that the full dividend of 5 per cent. per annum be paid 
on the preference shares, and that a dividend at the rate of 14 per 
cent. per annum be paid upon the consolidated ordinary stock, 
leaving a balance of £1,267 94. 6d., to be carried forward to the next 
account. Your directors regret the diminution in the dividend, 
arising from the increased cost of materiale, and from the fact that 
the ordinary stock, ranking for dividend, has been increased by 
£225,000, expended on lines not yet open for traffic. The following 
table shows the number of passengers, exclusive of season ticket 
holders, carried since the opening of the railway in each half-year:— 


— € —Ó——— MÀ — —— € 


Number of | 


: Receipts 
Hal- ycar. ' еу елси (including 
ticket. holders). season tickets). 

m | 
| £ в. d. 
Ended December 81st, 1890 (11 days) 165, 1568 8 9 
„ June 80th, 18901.. . ..  ..| 2,412,848 19,408 6 9 
з December Slst, 1891 .. es | 9,149,055 19,798 16 6 
„ June 80th, Rom vp Med 2,818,159 20981 4 9 
„ December Sist, 1893 |... | 117,603 2200317 5 
„ June 80}, 189999. 8,146,656 22458 6 9 
„ December 31st, 18989. 099,851 92,007 14 10 
„ June 80th, 189 14. 164 98,564 10 6 
» December, 1894 ЛЯ 28 5,649 28,640 12 4 
„ JunesOth,1895.. .. — 8,113,199 28,711 E 8 
» December 81st, 1895 . | 5, 172,488 48,70 8 7 
„ June 80th, 18906. | 8,9 5,678 24,021 13 0 
» December Bist, 1896 .. | j 456 6 9 
„ June 90th, 1887. 8,487,810 6,108 8 6 
„  December$81st,1897 .. .. | 8,937,861 95,414 12 10 
„ June 80th, 1898.. з ka 8,478,977 856 4 
„ December 3186, 19292. 8,462,814 ` A 96,919 14 10 
„ June 30th, 1899.. .. .. 3,540,098 | 96749 3 0 
» December 81st, 1899 .. ss 8,412,912 | 96,197 14 10 
Total since the opening of the line.. | 57,703,263 | £499804 7 4 


| 


— ж ше M яшан шс o 


" Moorgate Street Katension.—Your directors regret that owing to 
the delay on the part of the several contractors it was found im- 
рше open the line at the date anticipated in the last report. 

very possible pressure has been put upon the contractors, and the 
works are now so far completed that it is hoped the sanction of the 
Board of Trade for the opening for publio traffic will be obtained 
within the next two or three weeks. The delay has been a source 
of great disappointment, as the capital expended on the constrsc- 
tion and equipment of the extension has consequently been unpro- 
ductive in place of earning an adequate return. 

“Clapham Extension.—The works on this extension are rapidly 
эрк completion; the surface stations are well advanced, 

there is every prospect of its being ready for public traffic within 
the next three months. | 

" Islington Extension — The sites for the stations on this extension 
bave been acquired and are in the hands of the contractors. Good 

rogress has been made with the tunnelling. 579 yards on the up 
fine and 550 yards on the down line have been driven. 

“The subway at London Bridge to connect this company’s station 
at the corner of Denman Btreet with that of the London Brighton 
and South Coast Railway will Ъз commenced as soon as some pre- 
liminary boring operations have been completed. Of the 10 loco- 
motives referred to in the last report as under contract, eight have 
been delivered and are giving satisfaction. 

“Generating Station.—The principal works necessary for running 
the trains to Moorgate Street are now completed, and the further 
power required for the extension to Clapham is expected to be ready 
early in March. A large now carriage shed is in course of erection. 

“ Parliamentary.—The Bill will be submitted for approval at the 
conclusion of the ordinary general meeting, is to ob the sanction 
of Parliament to substitute a tunnel of 30 feet in diameter, for two 
of 213 feet at the station at the I terminus, whereby greater 
convenience will result in the working of the traffic and a saving in 
the cost of construction. | 

“ Negotiations are in progress with the Great Northern and City 
Railway Company for the construction of a joint station at the 
corner of Old Street for the exchange of traffic between the two 
companies; and a Bill has been deposited in Parliament by the 
Baker Street and Waterloo Electric Railway Оошраву, now in 
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course of construction, for the extension of that line from Waterloo 
to join this company's railway at the Elephant aud Castle Station. 
In а ccordanoe with the powers conferred on the company by the 
City and South London Railway Act of 1898, the half-year's 
dividend on the d e саса. регрезац preference shares, issued in 
ү will be charged to capital. warrants for this and the other 
dividen 
retire by rotation on this occasion sre Mr. Sampson Hanbury and 
Mr. S. Barclay Heward, both of whom are eligible for re-election. 
о саше Lorimer Oliver is the retiring auditor and is eligible for 
re-election." , 


Great Northern and City Railway Company. 


Tue report of the directors for the half-yoar, ended 31st ult., eut- 
mitted at the third half-yearly meeting held in London yesterday, 
1st inst., states that the construction of the railway is actively pro- 
c2eding, and,at the Regent’s Canal, both the up and down line 
tunnels are making good progress. The shield chamber at Essex 
Road station is ready and the shield is in course of erection. Ехса- 
vation of the tunnel at this point will shortly be commenced, and 


work has at Drayton Park. An arrangement has been made 
phir ans ty and South London Railway for a joint station at 


The meeting of the company was held yesterday afternoon at 
Weatminster Palace Hotel. A report will appear next week. 


to Committee to appoint а special 
settling day in:—Hampstead Electric Supply Company, Limited. 
—6, shares of £5 each, fally paid, Nos. 1 to 2,652, 
2,853 to 4,416, and 4,471 to 6,614, 8,038 5 per oent. cumulative 
pref shares of £5 each, fal d, Nos. 1 to 5,330, 
5,431 to 6,000, 15,763 to 16,912, and 16,918 to 17,905, 5,433 
vendors’ ordinary shares of £5 each, fully paid, Nos. 6,615 to 12,047, 
and 9,862 vendors’ 6 per cent. cumulative preference shares of £5 
each, fully paid, Nos. 5,331 to 5,430 and 6,001 to 15,762. 


London Electric Wire Company, Limited.—A meeting 
5 was ү 5 po on Tuesday last for 
A ор Aure accounts, proceedings were con- 

Westminster Electric Supply Corporation, Limited, 
—The directors recommend a dividend at the rate of 16 per cent. for 


the half-year ended Decembsr 31st, making with the interim dividend 
19 per cent. for the year. 


The British Electric Transformer Manufacturing 
Company, Limited.— The directors on Tuesday declared an interim 
dividend at the rate of 10 per cent. рег annum for the six months 
асе! Deoember 31st, 1899. Dividend warrants will be posted on 


B 1 and Fleetwood Tramroad vU up UR receipts for the week 
January 27th, 1000, were 4149 10s. Od. ; receipts for corresponding 
period, 1899, 4154 14s, 11d.; aggregate for half-year to date, £573 bs. 18. 


The Tramways and Carriage Oempany, Limited.—The recetpte for the 
week ending Janu 26th, 1900, were £2,697 58. Id.] corresponding 
period, 1899, £2,882 9s. La. inorease, £814 168, Od. 


The City and South Londen павет Oompeny.—The receipts for the week 

January 28th, 1900, were £1,092; ditto January 29th, 1899, £1,134; 
decrease, £42. Total receipts for half-year, 1900, to date, £4,470; correspond- 
ing period, 1899, 24,516; decrease £46. Miles open, 84. 


The Dover Corporation Tramways.—The receipts for the week ending 
January 27th, 1900, were 4151 6s. 5id.; January 28th, 1899, 
£132 bs, Ad.; increase, £19 1s. 34d. Total receipts so date, 1900, 

£606 9s. 04.: corresponding period, 1899, £586 19s, Id.; increase, 

E19 9s. 11d. Miles of track open, 1900, 8; 1899, 8. Car miles run, 1900, 4,910; 

1899, 1,297. Number of cars, 1900, 11; 1899, 11. 


ways Oompany.—The гесе! for the week ending 
Friday, January 26th, 1500, were as follows:—D. U. T. Оо 

#87 85. 6d.; ‚ electric cars, £2,687 10s. 84.; D. В. D. Co 

#609 6s. 9d. ; total, 28,534 58. 6d.; week 
Oo., horse cars, 21 a 
electric oars, #620 1s. Od.; 
Aggregate to date, £13,101 7s. 1d.; 
6s. 2d.; 1 to а, £1,181 1s. 11d. T perm Дне 
electrically, y horses, as against es trically, 28 mil 
by horses, for the corresponding period last year. á ” 


The Liverpoo! Overhead Railway Company.—The receipts for the week ending 
January 28th, 1600, amounted to £1,571: correspon week last year 
41,258 ; increase, £818; total for half-year to date, £766. 


The South Staffordshire Tramways Company.—The receipts for the week 
ending January 26th, 1900, were £788 16s. 6d.; January 27th 1899, £542 
а Aggregate receipts for 4 weeks, £2,319 58. 9d.; last year, £2,308 


ds will be posted on the 12th proximo. The directors who 


STOCKS AND SHARES. 
Wednesday Evening. 

Тнв bighly-strung feeling of nervousness which is abroad in the 
general markets of the Stock Exchange finds but little reflex in the 
calm placidity of the electrical departments round the House.” 
The war—that dominant feature of the speculative sections—is 
gradually losing its hold upon the mind of the investor, who knows 
that it is only a question of time before the British take Pretoria and 
markets resume their normal attitudes. Certainly, the effect of 
hostilities hangs over a few quotations in the electrical depart- 
ments, but it is so slight as to be scarcely perceptible. A glance 
at our list of prices shows what we mean: out of the 123 officially- 
quoted stocks and shares, less than a dos m are altered since last 
week, and of these, more than half are caused by the quoting of the 
securities cx dividend on the last account day, January 26th. 


In the electrical railway market, City and South London stock has 
nominally fallen a point, bat in reality the drop is worse than this, 
it being exceedingly difficult to find a buyer at anything like the 
current price. For this, of course, the reduced dividend which we 
announced last week is mainly responsible, but it must bs 
remembered that for some time past the market in this stock 
has been next to nothing, and what dealing has taken placa 
was in the nature of what the Stock Exchange calls a 


matter of negotiation. Waterloo and Oity Ordinary Stock keeps 
steady, and the report of the company speaks well for the relief 
which this little line affords to the congested traffic of the London 
streets, Central Londons do not move. The recantly-published 
statements with regard to the electrifying of the two principal 
underground lines have not been sufficient to prevent a fall in the 
Ordinary stccks of both companies. Metropolitan Consolidated 
has dropped from 113 last Friday, to 112, and District Ordinary 
stock at 294 is § below last waek's price. It is rather interesting to 
note, in passing, that the last dividsnd paid on Districts was in 
August, 1882, 171 years ago. 


One solitary change has to be noted in the list of electricity supply 
companies, Oounty of London and Brush Provincial Preference ате 
10s. down, otherwise there is no reportable alteration sinoe last 
Wednesday. Business in this department has shrunk to unrecognisable 
dimensions, but the heavier shares stoutly maintain the advances 
which they secured a week ago. The St. James’s and Pall Mall 
dividend and bonus are at the same rate asin 1899, and the market 
is anticipating similar results from the Westminster,* Notting Hill, 
and Metropolitan Companies. There is some doubt as to what the 
City of London directors will distribute, but expert opinion is 
going for а dividend of from 3 to 5 per cent. In almost every 
case the companies are doing excellent business, although the 
extravagant price which coal has now reached is militating against 
them, and is bound to tell sadly upon results. At the 
Smithfield Market meeting, which was held the other day, the chair- 
man drew attention to the large amount of new business which is. 
being obtained by the company. The shares are supposed to bs 


buyers at 2, but we doubt whether a seller would be able to get as 


much if he wanted to dispose of his holding. 


An advarce of 30s. per share in the price of British Insulated 
Wire has been brought about by persistent inquiries for the shares in 


a market which is already short of them. Edison & Swan Ordinary . 


have not improved upon their rise of last week, but the 4 per cent. 
Dabenture stock is up 1 per cent., and as a speculative investment it 
is not unattractive. 


Telegraph stocks and shares would be featureless were it not for the 
speculation that goes on around the Anglo-American group. Anglo 
“A” and" B" have both declined, and the Ordinary stock has shed a 
point. The stocks are largely influenced by outside influences, and 
the conduct of the war has kept all speculative markets depressed this 
week up to the time of writing. The A stock, be it noted, still 
carries the dividend of 274. per cent, which will not be deducted 
until Friday next, February 9:h. Eastern Extension Telegraph 
Ordinary has undergone no change, despite the discussion 
which was evoked by the spirited speech made by the chairman of the 
company, Lord Tweeddale, at the meeting last week. Globe Tele- 
graph and Trust shares—both Ordinary and Preference—quickly 
recovered the dividends of 1s. 9d. and 3s. per share respectively, 
which were knocked off last Friday, but Direct United States Cable 
failed to do this, and allowing for the dividend, have fallen 23. per 
share to 113. 


——— — — — e сыш — 


* Since declared 13 per cent., against 12 per cent. for 1898. 
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BHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 
' $ done 
a Present AM от Dividends tor Closing Сона са 
| Issue. Б Share| the last threo years, | изн | Jan flat "Tan, Sis 
А 1897. | 1808. | 1659. Highest.| Lowest. 
| 110,900 | African Direct Telegraph, 4% Debe: we. C и КЛОО a i .. | 99 —108 99 —108 ns ies 
E 25,000 Amazon Telegraph, shares 10 TII eee eee 8 == 4 8 — & eee ees ° 
7 125,000 Do. do. 5 x, Debs., Nos. 1 to 1, "250 Red. 100 "99 III 85 — 90 85 — 90 ese ete 2 
875,620 Angio манор Telegraph eoe oes eee eee eee Stock 8 £8 98 73/6 65 — 68 65 — 68 6 + aes 
8,062,240 do. 6 6% Pref. eee eee eee Stock 6 6 6 % 115 —116 115 —116 1152 1146 
| 8,062,240 do. Deferred... ..  ..  .|Btock| ... |18e. .I 78 174— 17$ | 17 — 174 | 176 162 
т 44,000 | Ohili Telephone, 3 Nos. 1 to 44,0000 . - " мы 514 Бб PA 2— 8 2— 8 i s 
{ 10,000,000$; Commercial Cable - $100 | 8 8 Ф| ... |165 —175 165 —175 vus ei 
: 5 E Y^ Steri 500 year 4 y 4 Deb. Btock Red. Btock 1 i5 v ic rae 102 Sine 1682 | 102$ 
A Consolidated Telephone truotion and Manufacturing | 10/- | 1 ies oe oe 
i 16,000 Cuba Telegraph ... ese cee ИІ eee cee eee 10 7 8 eon 8)— 9% 8 94 . 
120] Do: 110 Ф р 9 00 TT TID T TT 10 10 10 ee 12 — j^ E. = y 0 
Direot раа e ета vee TID coe 900 eee & 4 IT eec — — CTI) 
6,000 со. E Cum. Pref. i "T T 5 10 ҮТ FIT 9 — 10 9 == 10 oe 
! 80,000 Do 4 Debs. ооч eee 000 50 soe 000 eee 101 — 106495 101—10695 „өө eee 
pr . 60,7101) Direct United Bie Oable .. 905 eo. | 20 | 83% | 38% 8 Ф 111 — 12} 111 — 18 ха 12 111 
ү 120,000 | Direct West India кес M. y 4 Beg. Deb. Vas г. | 100 | ... НАК ... | 99 —102 99 —102 ges 
| 4,000,000 Eastern Telegraph, Ord. Stock . iis vat .. Stock 7 95, | 7 95 | ... 1188 —158 153 —158 168 1534 
: 1,795,000 Do. 84%, Pref. Stock s.. „„ 100]. 2 i .. |98 —101 | 99 —101 99 | 9:4 
* 1,482, 2881 Do. 4 Mort. Deb. Stock Red. Tr [II Stock & eee TIS 116 —120 115 —120 117 TE 
250,000 Eastern Extension, Australasia, and Obina Telegraph ...| 10 | 7 7 P. | 164— 152 |15— 162. | 162| 15% 
ii Do. 56% - Gov. Sub.) Deb., 1900, red. ann. n E i 
| 16,2001 10015 Ф | ... 99 —108 99 —108 ФУ eon 
" drgs., reg. 1—1,049, 8,976—4,826 e 
a 64,4001 m 3 1050—8,975, 4,827—6, Раа 5 7 Y 100 —108 |100 —108 js eos 
Р, 820,000 TES 4 n * 117 —123 |117 —122 18 |... 
si 17,400 6 end à Afros deae d S Mort, Deb. E „ "X 
| 24,600 Do. do. Barer, тыгыс 100 | .. | . C 
800,0001 Do. 4% Mort. Debs., Nos. 1 to 8, 000, red. 1909 | 100 | ... eis ° 1101 —104 101 —104 (vá ба 
23600,0001 Do. 495 end Trasi Mt. Debs. "e Bub. ” 1—8,000 25 eee aoe eos 101 —104% 101—104% T) eo? 
, 180,227 | Globe ^v ыы „ | 10|4 5% ..]1-—114 11 — 1104ка) 118| 1H 
E 180,042 NR 10 | 6 '6 . . | 15 — 154 | 16 — 16ijxd| 153 164, 
ч d nee a «А of Cope let Mort. De «$ 1 E 
doors Tengah, , 1800, Bed 5 . 
"Y 9 n uropean eee ee 0 eee == mE 0 
: 100. 0001 London Platino-Brasilian Telegraph, 6 Debs. .. , | 100 | 6 $ - . . 106—109 |106 —109 T - 
: 72.680 | Montevideo Telephone, ы, ов. 1 to 72,680.. LX Ж ses jas i i ө ves 
86,402 Do. 5% Pref. LE] Nos. 1to£6, 499 1 eee eee ee 1 1 . eee 
| 490,000 National Telephone, 1 to 400 000 ^... eee ee - 60 0 5} — 5j 
— 16, 000 6 Cum. let Pref, eee eos soe 10 6 6 14 — 16 14 — 15 1 
td 260,000 Do. 5 Y Non-cum. 8rd Pref., 1 to 250,000 5/5 5 56 55 — 5 53 5 
i 1.829, 4711 Do. i. Deb. Stock Red. Stock) 8j 83 98 —100 98 —100 98 
1 171,504 | Oriental Telephone and Ileo., Nos. 1 to 171,504, tulty paid 115 b . ees 
e 100,000i| Pacific and European Tel., 4 Ф Guar. Debes., 1 to 1,000... | 100 | 4 is 101 —104 [101 —104 T 
' 11,889 Reuter's өөө IT, I) eee еее еее eee TT) 8 | & Tr. — 8 7 — 8 ә 
К 8,881 | Submarine Cables Trust eis 525 888 ii „% |Oert.| ... е 195 —180 |125 —180 $e 
б 58,000 | United River Plate one 56 B e| 4— 5; — 6} ' 
zs 16,689 ро. do. 5 Y Cum. Pref. Nos. 1—16, 639 85 . wes га 4$1— 5} — bł баб 12 5 
T 179,947 Do. do. б pues ecc - e. |Btock| .. $us .. 108 —106 [108 —1C6 "o ees 
‚\ 200, 0007 West African Telegraph, 5 Y De soe | 100 B . | 99 —102 98 —101 a SN 
. 80,008 | West Coast of America, Nos. 1—80, 000 and. 58,001-—58 008 24 | ... И n - 1 1 - - 
Д 160,000| Do, do. 4% Debe. 1—1,500 gua. by Bras. Zub. Tel | 100 | ... | .. | |. |100 —108 [со —104 . 
:t 889,731 | Western and Brazilian Telegraph 4 Y, . Btock Red. ... |Stock| ... - * 100 —104 |100 —1C4 100 bis 
с} 305,993 | Western Telegraph, Ltd., Nos, 1—205,908 8. | LO} ace |. |. | . [154—154 | 164| 148 
Dd 76,000 Do. 6 V Debs. aud series, 1906 eee 100 eee eot TI eee rr 106 —109 eee eee 
j 88,8321 | West India and Panama Telegraph ... ees se ce | 10] BSI ... -— 1— af of — af зе б 
34,668 Do. do. do. 6 Oum. 1st Pref, eee 10 6 ves TD 94— 606 eee 
. 4,009 Do. do. са і 6 Qum. 2nd Pref. ove 10 6 eos s.. 7 == 8 7 — 8 «ec өөө 
| 80,0001 Do. do, De „Мов, 1 to 1,800 | 100 | 5 „ |... 204 —107 |104 —107 5 M 
| 188, 1001] Western Union of U. B. — 6 9 Ster Bonds ...| 100 | 6 500 98 —108 98 —108 m sai 
| ELECTRICITY SUPPLY COMPANIES. 
11 19,661 | Brompton каша lec. Lt. Sup., Ord., 101 to 19,761 5 4 6% — 8 m 
iJ 13,000 Do. 7 Ф Cum. Prel.. ase 5 | 7 © eee soe | 81— 04 8—94 ves 
: 80,000 | Obaring Oros and Bteand Bleckioy йу 2 5 | 78 s * . 10 — 11 10 — 11 j 
a 20,000 о. do. do. Nee 90 00160, 000 б А Я | 94— 104 94— 103 | | е 
" 20,000 = do. do. 44 % Cum. on 6 | 0 00е . i 55 — 64 74 — 01 | eee 
i en «деше eit Supply, Or 5 6 Ө»... .. F 8. itm 
! 100,000 [4 Deb. "Btook Red... . Stock $$ КР .. 109—111 109 —111 
60,000 | Oity ati f London — Lighting, Ord. 40, dicas 10 10 6 А 104 — 114 | 10$— 114 114 11 
40,000 Oum. Pref., 1 to 40 10 6 6 18 — 14 13 — 14 | 18j m 
400,000 Deb. Btook, " Borip. (iss. at £1165) all рай ‘all paid | .. 5 122 —127 |122 —127 | $ 
40,000 County ot a Brush Prov. ^ eo. 10 wi | wl |. 9$— 108 ' 94— 1 | OT cas 
20,000 6% $5 40,001 00,6 10 6% 6 18 — 14 123 — 183 13 PA 
200,000 | .. De 4x 5 Deb. Mode Prov. Certa (all paid) Rd. рүү P 108 — 111 108 —lll 1083 і 
26,100 | Edmundsons Eleo. Oorp., Ord. Shares «„ 6 5% 7 42 — 4 5 i 
110,000 | London Ilectrio Supply бепан, Limited, Ord. w | 8 . ies 2— 2$ | 2— 2 e 
: 48,050 768 до. 0. Pref. 6 ec 6 Ф | 5 — b — 53 | 5 А 
100,000 до. do. 4% Ist Mt. Db. tock Rd. Stoch aes 101 —108 160 —108 ‘ai à 
н 62,500 Мана Electric Supply, 101 to 62,500 s | 10/69, 5 . 144— 164 |144— 13 | РИ 
б 4k : Do. Nos. 62, 501 to 85, 000 . eee [I1 | 10 eee eee ove 14 -— 15 14 — 15 eee | ee 
^E Do. 44 €, First Mortgage Debentare Btock .. 4495 |... . . 115 —117 115 —117 .. aye 
| Do. 34 95 Mort. Deb. Stock . .. iStock... i 95 — 97 95 — 97 T a 
Notting Hill Blectrio Lighting ees „ 10 6 6 9, 154— 164 | 154— 16) 163 
1,0800 | 86. James's and Pall Mall Electric Light, Ord 5 144 15 di = 164 153 — 164 16 25 
po Do. do. 7 % Pref., 20,081 to 40,080 65:7 94 | 9— 94... 
| Bouth London Blectricity Supply, Ord. e5 i 4— 4|. 
E. inster Electric Supply, Ord, 101 to 80,000 we. D 12 % 12 Ф 13 [4 | 14— 15 | 144— 153 15 144 
е Subject to Founder's Shares. t Quotations on Liverpool Stock 


Exchange. 
stated all shares Dividends in deterred share warrants, being septal 
— | are — ct ths ШЕ of ene year and the Gust part ol the next, = 
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Business done 


Closing 
Present AME or quotailon a week 
1897. | 1898, | 1899. Highest. | Lowest. 
65,000 маш шш shares, Nos. 1—65, 000 . eve eee eee 1 10 % coe eee 23— 81 24— 8} 2] [Ir 
90,000 43 9 Ist Mort. Deb. Stock Red.. . Stock.... . 096 —100 | 96 —1 oe ss 
80,000 British Blectric Traction ove eee 10 ose 6 y 4 eec 16 E 17 16 — 17 168 16j 
. 80,000 Do. do. 6 Cum. Pref. 80 ,001—60,000 10 | ... T .. | 184— 188 | 134— 18$ 1859] 180 
200,000 ро. do. 6 % Perpetual Debenture Stock ... Stock see 125 —128 125 —128 i » 
45,0001 |} British Electric Works Co., Ord. EI shares, 50,001—95, 000| . — ivi sés i—- 2 1 А “ 
50,000 f Do. do. 6 % Cum. Pref., 1—50,000 . КЕ p gan T i— 3 — 1 E ees 
40,000 | British Insulated Wire Ord., Nos. 1 to 40, 000 T 5| .. iss „ | 114—124 13 — 14 vi ose 
27,500 Do. do. 6 Yum. Pref. Nos. 1 to 27,500 . 5 .. us "i 6 — 6i 6 — 6) 1 eee 
90,000 | Brush Blecl. Enging., Ord., 1 to 90, 000 81 39| 5 @ .|u-23 | 1 3 pe 
90,000 Do. do. Non oum. aay Pref., 1 to 90,000 2| 6 6 7 3)— 2 2)— E os 
125,0001 Do. b. Stock ^. [Stock] ... eee . 110 —116 |110 —115 " "T 
60,000 Do. dnd Deb. Stock Bed. ... (Stock) ... | .. .. |102 —106 102 —106 “a ai 
20,000 | Callender's Cable Construction shares, Nos. 1—20,000 ... 5 | 124% 15 .. | 184 — 14 | 18j— 14 з e 
20,000 Do. do. 5% Cum. Pref. 5 |... T ies bà— 6 6 53 58 
90,000 Do. do. 43 Ist Mort. Dob. Stock Red. Stock soo eee eee 110 —115 110 —116 @oe oa 
218,588 | Oentral London Railway, Shares see ожа ТО Ao iss "T 91— 10 91— 10 10 9i 
61,088 А до. Pref. half-shares Y ae 5 ... Ses : 44— 5 44— 65 42| ... 
71,447 Do. do. Def. do. eee ee TID 5 TI) . TD 44— 5 44— Б ED oon 
000 | City and South London Railway yy... . Stock 13% 249 17% | 50 — 62 68 — 61 | 60 | 5 
87,000 | Do. do. Ord. shares, Nos. re 10s.pd.| 10 | ... vis " 4b— 5j "am 5j Si is 
82,098 oe & Oo., Nos, 1 to ы hee Debe 1 to 900 of? 8 eee eee eee 83 4 4 x 8] 
e st Mort 8., ЕЕ = 
100,000 £100, and 901 to 11, 000 of £50 Red. eos eee eee eoe 98 101 98 101 eee LIIS 
99,261 | Edison & Swan Utd. El. Lgt., A“ shares, £8 pd. I to99, 5|6 % 6 7 œ | 2— ж | 2— 4 ie, Ге 
17,189 е до. до. “ A” Shares, 01—017,189 5 6 6 а 8 — 4 8 — eee oe 
028 Do. do. do. 4 y 4 Deb. Stock Red. eee 100 TO eee ee 92 — 04 93 == 95 94 ee 
112,100 | Electric Construction, 1 to 112,100 ... eo 2| 6 $ 6 & ose 2 — 8 — 21 see ves 
25,000 Do. do. 7 Cum. Pref., 1 bo 25,000 rm 2 4 4 eee 22— 22— 3} a.. eee 
140,800 Do. do. 4 55 Ist Mort. Deb. Stock |... |Btock| ... eas 108 —106 108 —106 bx aes 
91,196 | Elmore's Patent Сор ting, 1 to 70,000 ... ou 2| .. iex #— #— 8 it - 
im аа аена e T eTR [SH | il i 
L] 8 orks Pref ees eee 5 €— CREE 
12,000 Do. do pà do, 4i dán di ei 5| 7 7 6 6 5i - 
50, 000 Do. do. ort. Deb. Stock., Stock 4 oes 111 —114 111 —114 зоя e 
50,000 | India-Rubber, Antes. Perchs and төр» Works .. | 10110 10% 21 — 22 21 — 22 22 9 
800,000 А до. до. lst Mort. Debe. | 100 | ... eot 100 —104 |100 —104 vss T 
87,500 Liverpool Overhead Railway, Ord. 000 [TI rrr) eee 10 84 84 — 8H 9 == HV TI 000 
10,000 do. Pref., 10 peid eee eee 10 6 б 18 — 184 1 — 18 TIS IT 
87,850 | Telegraph Construction and Maintenance ... „| 12 | 15 15 86 — 40 87 — 41 88 86 
160,000 Do. 4 % Deb. Bds. Nos. 1 to 1,500 Red. 1900 «. | 100 | ... eos 102 —105 102 —106 - A 
20,000 Жаштар маца Ота. Nos. 1 to 20,000 eee 5 eve soo 9 == 10 9 — 10 oe eee 
20,000 5% Ош. Prf. Nos. I to 20, 000 ee 5 sos eee eee bj— 6 bj— 6 eot 
640,000} нь and ot K Railway, Ord. Stook oes eee eos 100 soe 8 Ф 8 y А 101 —104 101 —104 өөө eve 
t tions on Li Btock Unless osberwise кшй ali shares ere fell 
тон bb ol dis uer part ol une Joa won Moe A first pert of the next. rp 
LATEST PROCURABLE QUOTATIONS ОЕ SECURITIES NOT OFFICIALLY ih. bipes 
Birmingham Electric Supply, Ordinary £5 (fully paid) 8—10. Kensington and Knightsbridge Electric 


Brompton and Kensington, 44% Debentures of 2100, 102—101. 
National Blectric Free Wiring, 10s. paid, 58.—78. 
Am T "ERE and S Electric (£10 pd.), Ord., 18—19. 
Pref. (£10 pd.), 104—11. 
Smithfield Market но, 1—2. 
* From Birmingham Share List. 


xc ) 12—18; 1st Preference mm anr; — — гато СБД £5 
Si puri um Debentures, 103—106. 

Kidderminster Ind Diet District Electric, Pref. (£6 pd.), 6—64. 

T. Parker, £10 (fully paid), 182 
Bank rate of discount 4 per cent. (January 26th, 1900). 


MARKET QUOTATIONS, Wednesday, January 3lst. 


r 
CHEMICALS, &о. This week. | Last week. Increase о METALS, o. (continued). This week. Las week. Ine. or Dee. 
— == — — | г проаце Bod 60 ee өө per ib. 5. 0 ee 
н eo ° eo per $ М oe 
a Acid, Hydrochlorie .. .. per owt. М 5j- T # Copper co ^ о Per ton 82 482 , 
a n N eo ee per оті. LI 40. ry) f п Wire (basis price) ee per lb. 9^ p^ 
a п „ө ee eo per owt. [7^ = ee g " өө oe oe per ton 2 
a „ Sulphuric .. .. . per on. b oo $8 » Во i ‚ e. porton £83 £83 
6 Bal .. ee ee per owt, 40;- j- А German Silver Wire .. .. рег. | « 1/6 1/6 
a Ammonia, Muriate (crystal) .. per ton? 299 499 is 8 с ве Der Ib. 80, T. H- s 
n " dor ton £97 £21 M h India-rabber, Para fine ee per lb. % to 4/8 4/8} dec. 
т. — өө ee per ton 41 £6 10 10s. inc Iron, Charcoal Sheets .. „ per ton - 418, - 418; is 
a Bisul of Oarbon .. .. per ton £15 £15 à „ Fig warrants) рег ton (67/9 D I9 95. dec. 
a Borax .. «os .. oe рео | 41610 £16 10 Я | EN" according tosize per ton | From £1 411 * 
a Bensole (90 0.) „ ve. Per gal. Р ЧА s „ Sorap,heavy .. .. person | 70/- to 72,6 | 70% to 72/ ` 
2 n ( ld oo o. Der 6/8 б ° € » Wire galvanised No.8.. per ton £145) |. 4145 vs 
6 3 eo ee perton:| 294 10 494 10 2 g Lead, Ingot .. .. per ton £16 10,-| 416 2 6, 1/6 inc. 
в Nitra „ per ton 2$. 495 ME 9 ^ „ Sheet . „ Per ton (418, = £18 ase 
а н White 8 e». e. рег ton £81' 381 x m Manganin Wire No. 29. per Ib. 4L / 6 | -A 8j- | EN 
1 » ‚ perton | 432710 891 10 к 9 Meroury .. .. . per bottle 49 18 í £9 12:6 6d. dec. 
Meihylated ; per gal. 9/9 9/9 es d Mios (in original cases), per Ib. ‚о. A4. to Sd. à 
а (90 di at d „ ^ „ medium por Ib. 1/9 to 2/9: | °1/9 to 9/9 й 
| Су ear, ME. per gal. 5/6 5/8 ar d „ à rib. | 18/6 to 7/6 | 8/6 to 7| T 
a Potash, Bichromate, in casks.. per lb. P y^ А p Phosphor Bronze, plain lb. | 11014 1/1 00 / " 
4 n ustio (15/80 / — .. per ton 24 di p rolled bars & rods: per Ib. 0 14 | 1/1 to 14 2: 
6 hate  .. ee per ton £85 £85 se p " la ti p & sheet per lb. From T 
в Shellac ee per owt. 68/- 68/. * o Platinum .. e OS. 48 11 m 
в Bulphate of Magnesia .. ee per ton £410 24 10 T 
« Sulphur, Sublimed Flo ee рег ton £6 £8 e 1 
: н Recovered... ee per ton £5 10 45 10 e 
н е eo eo per ton £6 45 T 
в Bods, Caustic white 70°.) ., per ton £7 10 21 10 i 
T e» ee рег ton 28 £8 T 
« „ Bichromate, casks „ Por lb. 81 1. 811. е 
METALS, &o. | 
Aluminium Wire, in ton lots.. per ton 4994 
Bheet, in ton lots.. per 00 £191 £191 
p Babbitt's metal in ingots per £75 to 4185 £75 to £135 | 
c Braas (rolled me 9' 019) an. per i Ib. 8d. 8d. | 
c „ Tube(brased) .. per lb. 10d. 10d. F 
c „ Wire, basis per 1b. 811. 8а. : 
supplied by Quotations supplied b 55 au 
ears. d, Boor & Oo. F The In T A Gutte-Percha, and k I by, 
è The b British Aluminium Company, Ltd, Telegraph W pany, m Messrs. W. T, Glover & Oo., Lad. 
c Mes irs. Thos. Bolton & Sons, Messrs. James & А я Р. & Sons. 
3 É менге, Jackson & ТШ, ө Messrs. Johnson, Matehey & Оо. Led. 
| í Mesers. Bolling & Lowe. 9» The Phespher Company, Led, 
i 1 Mesure, Henry d. Eoo 0100, | 
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SOME CONDITIONS AFFECTING THE MAIN- 


TENANCE OF OARS AND THEIR EQUIP- 
MENTS. 


[COMMUNICATED.] 


Ir an English engineer were called on to estimate the 
probable running costs of the various divisions of a potential 
electric traction scheme, he could, without much difficulty, 
and with good chances of accuracy, foretell the amount with 
which to debit the power station ; for making allowances for 
the considerably increased load factor, the deoreased cha 
for switchboard attendants, and a few other bettermenta, his 
experience in the lighting school will guide him in estimating 
the cost of power at the switchboard. He can, moreover. 
pick up nuggets of ioformation on this point from the gold 
mine of American and Continental statistics. 

For similar reasons he will not be far out in estimating 
the cost of maintenance, depreciation, and “ inefficiency factor 
of the electrical construction beyond the board, includi 
feedera, with their boxes, switches, manholes, &c., poles, 
overhead wires, electrical and supporting. 

He may, by good fortune, attain a fair approximation 
when dealing with the track, with its special work, bonding, 
and diverse ballasting—macadam, setts, or wood—but when 
he comes to the running cost of cars, he is face to face with 
a fearsome octopus, whose tentacles are hidden, towards which 
he advances cheerfully, grasping a sword forged from the 
mean of countless statistica. 

If the engineer wes born under a particularly lucky star, 
he may have struck a line which, in this matter of cars, will 
verify his estimate, With this line we have nothing to do, the 
object of the article being to indicate, however vaguely, some 
of the difficulties with which the question bristles, and which 
make the estimation so much a matter of chance. 

The siz3 of the outfit does not affect us particularly. 

Expenses due to repairs and renewals should be merely 
nominal during the first six months, Everything is new, 
presumably in the pink of condition, and the contractors are, 
no doubt, hovering around, coaxing, and dootoring. It is 
alter this critical period that the .'s, the unknowns, the special 
characteristics of the men-in-charge of the line, of the cars 
and their equipments, begin to unfold themselves. 

Let us attempt to marshal some of the unknowables :— 
Firat, and most thickly veiled, comes the personal factor. 
However lusty a babe is electric lighting, electric traction is 
certainly yet in its infancy” in Great Britain, and large type 
would be needed to fill a sheet of scribbling papsr with the 
names of those who know a tramcar from a traction engine— 
speaking more or less figuratively. It is necessary, there- 
fore, to imagine the possibility of the resident engineer being 
& man sound in lighting, but with an elemental acquaintanoe 
with the vices and surprises of a traction job. He may 
have been on some line where the conditions were ideal— 
and monotonous (for who would give anything for that job 
where the engineer could talk about “ the even tenour of his 
way?" The man most likely to succeed is he who has been 
in charge of a system where breakdowns of every possible 
deacription—not due necessarily to bad management —oome 
thick as leaves in—well, in Autumn). 

This man has an unlimited capacity for learning, but— 
unfortunately for our estimator—a very small percen of 
these surprises ooour during the probation period of the 
undertaking, when the contractor’s representative is at hand 
to advise ; and soit happens, that instead of being able to 
strangle faults before birth they are allowed to develop fully, 
and only then is the preventative noted for use in future. 

In fact, the resident engineer has to learn by experience, which 
is likely to be a pretty penny out of the promoters’ pockets. 

Probably a more important place under the heading 
“Personal,” should be assigned to the moforman—that most 
unspeakable product of devolution—for one must persist in 
counting him as belonging to a distinct genus, a race apart. 

Who shall say beforehand what this uniformed wonder 
will do, or how he will do it; and who, when he considers 
what the motorman should know, would for a moment 
Imagine that he could do it? Та sooth, he should know all 

things, even as he knows the taste of beer, The contractors 
probably saw him through a period of skilled training; he 
i riddled with instructions as to what he should do under any 


circumstances; he has instruction books thrust upon him 
(sometimes with the adjaration that he read them as often 
as his Bible!) ; he has every chance to learn, and yet 

Is there a particularly bad point entering a loop, then shall 
your motorman go through on the last notch—poor wheels, 

or car—what recks he of broken flanges, of the terrible 

urch on the lead, which twists the frame and strains 
horribly the car body; what cares he for the comfort of the 
passengers? All he cares about is to get a loop ahead of 
another of his kind. The damage to the car is not apparent 
at the time, go he will not suffer. 

Is there а flooded place on the line? How fine to think 
that he can slosh through 6 inches of water, at the “ maki 
up” speed, without wetting his feet (oh! you wretoh 
motors, arresters, and resistances). What a glorious device 
is the “emergency!” How it saves one's right arm to use 
that little handle to pull up for a passenger. If the pas- 
senger jumps on before the car has stopped, so much the 
better! Off goes the emergency, and nobody hears the 
ruinous aro inside. Look at the creature! Не is climbing 
a hill when the current goes off—circuit-breaker out at the 
station. On goes the brake, and round goes the controller 
handle to the first notch, or maybe it remains where it was 
on the notch where the fialds are shunted, the position which 
his “instructions ” say * must on no account bs used when 
climbing a grade; then, when current again comes on, you 
see we start without loss of time, unless the station breaker 
opens at less than 200 amperes. 

Look at him again. Something has caused his circuit- 
breaker to open time after time. What more natural than 
to hold the handle of that breaker until the depó; is reached, 
or perchance till the main fuse blows, in which case he is 
hopelessly stranded, because he has quite forgotten what he 
should do under the circumstances. | 

(How I love to see him step off a саг to find what ails it 
when the lights go out, and it рк to be “ grounded.“) 

All these things do not lengthen the life of the motor 
equipments. The motorman can damage a car in so many 


Ways, and he uses his power. 

ət us get away from the personal factor with all speed. 
After the engineer has learned that a car will not run an 
infinite number of miles without being overhauled—know- 
ledge sometimes obtained at considerable cost—he institutes 
a regular system by which every car is run into the repair 
shed, either after travelling a certain number of miles, or 
some fixed period of time. After a little while he finds to 
his disgust that his orderly system works out better on paper 
than in practice, for cars apparently are not keeping the 
rules at all, but are just dropping into the repair shed when 
they like, not when he wishes. Armatures or field coils fail- 
ing, brush-holder yokes burning up, controllers niggering, 
arresteras short-circuiting, trolley connections continually 
earthing to poles, (oh ! delightful double-deckers) poles 
doubling up, axles breaking, wheels oracking, and flanges 
chipping off, trucks sprung out of square, and, finally, cars 
being dragged in with platforms wrecked, dashes and vesti- 
bules unrecognisable, controllers in smithereens, and broken 


` glass everywhere. Most of these things happen occasionally 
ut 


on lines working under the beet conditio it is doubt- 
ful if any engineer, with foresight of the briok-wall order, 
would allow for every one of these calamities um руш ооо: 
tinually on any one line. Yet these exaggerated evils are 
found on some—probably a very few—-lineg. 

To show how such а conoourse of disasters could come 
about, it will be well to indicate the possible conditions exist- 
ing in one line. On the opening day everything runs 
smoothly ; all things appear in order and well done. The 
track runs tronga a mining and manufacturing district, 
serving a dense and dirty population. Ina few months some 
portions of the road begin to sink, owing to disused workings 
caving in. It subsides most qaickly under the track, as all 
heavy traffic prefers the middle of the sett track to the softer 
macadam road sides. Joints open and sink, the track gets 
out of gauge, nasty kinks and curves are given to the rails. 
These things play havoc with wh«els, axles, and springs. S:tts 
rise and brenk low-hung gear, such as life-guards and gear- 


. Cases, 
The road is very hilly, and the grades severe. Often, 


under ordinary conditions, the motors are running overloaded 
for 15 minutes continuously, and when а motorman 
adjusted the brakes so that they bind on the wheels, this 
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overload is considerably increased. If the ninth notch (к, 
controllers are assumed) has not been removed it is probably 
used on this grade. 

On a road which is hardly ever level, brakes may be on for 
half the roand trip, which means that brake shoes require 
very frequent renewal, and much attention. On such a road 
20 running cars will keep two men кше on little else 
than brakes. Moreover, on а greasy rail a bad driver will 

ut a flat on a wheel in a remarkably short time, and 
ing a bad driver, he will make it worse every time 
he slows up; consequently, the pair of wheels and their 
axle have to ba taken out to allow the flats to be ground or 
turned out. - | 

The locality is famous for its rain ; all the low places on 
the track are flooded during wet weather, and much water 
finds its way into the motors, Certain types of arresters and 
resistancer, unless well protected, аге not at all fitted for a 
damp climate, and it is easy to surmise that the electrical 
equipment suffers. much under the foregoing conditions. 
During the greater part of the winter dense white fogs 
prevail, and after most fogs, a car or two are found in the 
sheds, more or less damaged as the result of a oollision, 
generally with heavy carts, the drivers of which are afflicted 
with incurable deafness ; the heavier and slower the cart, the 
deafer is the driver. 

In the summer the whole track is covered with a fine 
metallic dast, which finds its way into every part of the track 
and car. Bearings run hot ind melt out, thereby allowing 
the armatures to rub against pole faces. The life of every 
wearing 
are boxed in, the ravages of the dust increase the wages sheet 
considerably. Nor is it good for motors when the car runs 
over a rail insulated with dust every few yards with full 
current going on and off in jerks. 

Snow isa "beautiful white devil" to the tramway man. 
In а manufacturing district its whitenesg does not stay long, 
but it remains a devil throughout, and much salt mixed 
therewith is trying to things electrical. 

The majority o 
motorman, who is incurable. If proper precautions are taken, 
the occurrenoe of these mishaps is reduced to a minimum ; 
but we have been considering the line on which the engineer 
has to learn from experience which he has not been able to 
gain elsewhere, who to discover cures after the diseases 
have developed. 

Perhaps it is plain now to those who did not know before, 
that for some indefinite period after the opening of a new 
system it is practically impossible to tell how much of the 
revenue is to be eaten up by car equipments." 

It is apparent that this article is a mere indication. Too 
little is seen in the technical papers of the experiences of 
traction men, and if this article should be the means of zug - 
gesting subjects on which others will expound, it will have 
served its purpose; and the writer may not have to subscribe 
so heavily to American traction organs, 


A New German Electrical Monthly.—The Centralblatt 
fur Accumulatoren und Elementkunde, edited by Dr. Franz 
Peters, of Charlottenburg, and published at Halle by 
William Knapp, has been started this year, and is to be 
devoted to the science and technique of primary and 
secondary batteries. No. 2 of this journal, which lies before 
us, contains some excellent articles, One on recent improve- 
ments of the L:clancké element, by I. Zacharias, describes 
а battery of this type invented by Pfannenberg, which is 
capable of giving 30 to 35 amperes on short circuit, and 
which, for 12 hours, gave a current commencing at 1˙1 
amperes and falling to 0'7 ampere. The improvement con- 
sists chiefly in increasing the zinc surface. We notice, also, 
excellent articles on the theory of the normal element by Dr. 
Jager, and experimenta on the surfaoe of accumulators for 
use in motor cars. The publication of a journal devoted to 
во restricted a section of the electrical field is characteristic 
of German specialisation. We have no doubt that the elec- 
trical profession will benefit by the special information sup- 
plied to them in 80 convenient a form, and we wish our new 
contemporary every success. 


measurement a 


t is lessened ; and, until the bottoms of controllers 


these things have their cure, except the 


SOME SUGGESTIONS TO THE MANAGERS 
OF SMALL CENTRAL STATIONS.* 


By GEO. HAYLER, Jun. 


(Concluded from page 119.) 


Тип question now arises, what is a fair rate? It is generally 
accepted bap, ba the eastern and central states that on meter 

s rate of 20 centa per xw.-hour is ab ut correct. 
Let us see fora moment how this compares with the price of gas. 
An ordinary gas jet consumimg 5 cubic feet of per 
hour will, on the average, give from 18 to 20 ОР. A 
when in good condition and consuming Lut Me gel 
will give about 40 cr. Then, 1,000 cubic feet of gas produce 
with ordinary open-tip burners not to exosed 4,000 c P.-hours, and 
with a Welsbach 13300 o.P.-hours, or a little over three times as 


E 
E 
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starting the machinery and 10 o'clock p.m., the average number of 
hours run per month is 140. We can safely assume, then, that with 
contract lighte the hours of burning will approximate this figare. 
Now, at 134 cente per xw.-hour, a lamp ing for 140 hours, 
and 60 watts, will cost the consumer $1.19. If it is burned 
until 9 o'clock, or 112 hours per month, it will cost 89 cents, 
and if until 8 o'clock, or 84 hours, it will cost 66 cents. It would be 


$8.90 per month for hislight, he will probably not 
$500. At the same time the cost to the company . 
would remain nearly constant; for in charges, , 


voiding disp Again, 
is on a contract, he is bound to take light fora specified ron ore 
a certain 


definite revenue from him; while, perhaps, if he 
he might take a notion to burn gas at times, and would prove s very 
i customer 


hes, dis рар intermi 


ш} puch conditional affairs; and the consequence is, that the 
will be an enormous waste of light, for which the company will 
receive no compensation, and which waste will occur just at a time 
when the light has its maximum value to the producer. I know that 
in the case of the plant with which I am connected we passed 

a similar experience. The load kept increasing until the capacity of 
our machines was strained, while at the с; чш the revenues 
remained unsatisfactory. A partial change m basis—more 
especially in residence lighting, churches, publico halls, &c.—resalted 
in oatting the load almost in two, while the revenues, after a 
temporary drop, soon increased again above what they were before the 
с was made. 

1 Think, then, that in the case of small stations it is safe to му 
that for commercial customers, using perhaps up to as high as10 
or 15 lights almost constantly during lighting hours, the contract 
system is preferable. Bat in installations requiring a large number 
of lamps, where it is not necessary to burn them continually, the 
contract system results in a great waste of light; and in such oases 
the meter system is the best solution of the difficulty, and even this 
has ite faults. Electric light has some features peculiar to iteclf 
which make it almost the ideal form of illumination. It is clean 
and 0001, does not vitia'e the atmosphere, and its quality is such as 
to make it particularly valuable for dis: i og colours at 
night. It also lends itself admirably to decorative effects, and can 
b3 used under circumstances where other forms of illumination are 
entirely out of the question. All of these advantages tend to make 
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* Read before the Ohio Electric Light Association, Cleveland. 
Mr. Hayler is manager of the Van Wert (O.) Electric Light and 
Power pany. 
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electric light bring a premium over the price charged for gas lighting 
for many purposes, and should be used as arguments in persuading 
customers to take light. Decorative lighting may seem a very 
unprofitable field in a small town, yet it is a form of advertise- 
ment for the company. Window lighting is also a very profitable 
field, and although one would not expect much from this source in a 
small town, yet the revenue to be obtained from it is surprising. 
Handling electric and combination fixtures has also been the means 
of obtaining us many good customers. We do not attempt to make 
much profit out of the business, but try to do good work and please 
our customers, and the result is, that they very rarely leave us, after 
once experiencing the convenience of having electric light scattered 
freely throughout the house, and capable of being turned on and off 
without groping around in the dark to find a chandelier. 

The second requirement for the increase of our net income is the 
reduction of operating expenses. This phase of the question has 
received so much attention lately, both in the columng of the 
technical papers and at the meetings of various lighting associations, 
that anything I might say would be simply repetition. 
The subject was handled most admirably at the last 
pee meeting of this association by Mr. H. P. Roberts 

his paper, entitled Positive and Negative Eoono- 
mies in the Operation of Small Electric Light Plants.” 
If it were possible to emphasise any of his state- 
ments, I should first call attention to the necessity of 
keeping close account of everything that goes to make 
up the operating expenses. Keep books. It is not 
such a tremendous amount of work; and don't be satis- 
fled with simply an account of receipts and expsndi- 
tures. It is Just as necessary for the manager of a small 
plant to know where his money is going as it is for the 
manager of a large plant. Keep daily station records 
of the number of hours run, the load in arc and incan- 
descent lamps, the amount of water consumed, the 
amount of coal burned, and of the dosens of little and 
big things that go to make up the expense account, 
You d think your fireman crssy if you saw him 
g dollar under the boiler, yet perhaps 
that is jast what he is doing for you, only in another 
way. Weigh your coal and water once in a while, and 
tee about what you are doing; perhaps your coal is un- 
suitable for the work required of it; perhaps your 
fireman does not know as much aboat firing as he should ; check him 
upand see. You willbe surprised at the amount of interest that 
your men at the station will take in these matters. If they are the 
right sort of men they are interested in your success, and are willing 
to do their best to help you if you can only tell them what to do. 

Know the conditions thoroughly under which you are working, and 
then, knowing them, try to improve them to the best of your ability. 
You may have difficulty at times in raising the necessary money with 
which to make changes and improvements; but you do not need to 
make them all in a day; do it gradually. Rather than spend a little 
money in tinkering things up so that they will work for the time being, 

at the root of the difficulty and fix i¢ up once and for all, sven 
$ does cost more. 

Above all, avoid buying things on which your service depends 
E they are cheap. I do not нч neri that one та л 
uy most expensive supplies, but he sho use good judgmen 

and strive to buy the best and most suitable for his purpose. 

And, finally,do not make the mistake of being too economical in 
your pay-roll The labourer is worthy of his hire, and if you have 
& man show your appreciation of him by paying him what he is 
Worth to you. 

In conclusion, I would say, study the conditions peculiar to your 
your plant; become familiar with every detail; get out 
ones in a while and see your brother managers and have a chat with 
Шеш and seo what they are doing. Keep posted in current affairs in 
the electrical business, and strive to insure that your customers have 
as reliable service, as good light and as low prices as it is possible for 
you to give them. 


ON THE PROTECTION OF ELECTRIO POWER 
TRANSMISSIONS FROM LIGHTNING.* 


Bv J. T. MORRIS. 


(Continued from page 95.) 


Tas table appended gives a list of all the non-arcing metals known 
at the present time, together with their atomic weights and approxi- 
mate melting and boiling points. 

From these figues it will be observed that the melting points of 
these metals lie between 250° and 600° O. with the exception of mer- 
cury. These metals are all moderately fusible, and an examination 
of their boiling points will at once show that in the heat of the 
ctric arc they will be liant таро 
Now, by means of the vapour ties it has been shown that sinc, 
cadmium, and mercury have only one atom to the molecale when in 
the state of vapour, í e., they are monatomic, and this, probably, holds 
for the remainiog metals. Consequently, their pure vapours are 
likely to be of very high resistance, owing to conduction by electro- 
lysis being unable to take place. 


* Paper read at a students’ meeting of the Institution of Civil 
Engineers, February, 1898. Awarded a “ Miller” prize. 
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. Tasca or Non-Ancme Миталга. 
Name of element. Symbol. ehe penna i | petes 
dor 
Magnesium ... е | 24 600 O. 3500 
Zino TI eee eee Za i 65 | 420° | 940° 
Cadmium. 04 | 12 |. 390° 750° | 
Antimony .. . ВЫ B 190 1 600 1,300? | 
Mercury ... yis Hg 200 — 40? . 360° . 
Lead... Pb | 206 330° 2 
Bismuth —.. Bi | 308 270° | 1,300° 


The action of the non-arcing cylinders in the experiments pre- 
viously described is probably to be explained as follows:—The sinc 
being vaporised by the|arc!; ‘when the air gap ts small, the pure 
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vapour of the metal chokes up the air gap, and in virtue of its high 
resistance renders the arc very small and quiet when contiauous cur- 
rents are used ; whilst, when alternate currents are used the arc is 


Fig. 26.— Wonre Nosm-Anoma Murat LINE ARRESTER. 


3 
Fig. 27.—Wonrs Non-Ancisa MmrAL BrATION ARRESTAR. 


completely extinguished, because, as mentioned before, alternate 
carrent arcs are easier to interrupt owing to the current passing 
through zero many times a second, thereby giving the aro extin- 
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guieher a better chance of operating. For longer air gaps, the fact 
that the arc is maintained is probably due to the circumstance that 
pr рун much freer acces», and hence largely reduces the resistance 
Ө arc. 
The foregoing principles are spplied in the Warts non-arcing 
metal lightning arrester, wh’c) is arranged in the following manner :— 
Wurts Non-arcing Metal Lightning Arrester.—In the 1,000- 
volt arrester shown in fige. 25 and 26, there are seven solid 


Side Elevation. End View. 
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Plan. 
Fic. 28.—OngarikoN Zrmo Кор LIGHTNING ARRESTER, 


cylinders of an alloy of zinc and copper, each cylinder peine d 
inch in diameter, and 3 inches long, and their surfaces are knurled. 
"They are mounted side by side with their axes an and are 
sepsra'ed from one another by air-gaps of 7; . The central 
cylinder is connected to earth, and the two outside ones to the two 
mains of the 1,000-volt circuit. | 

In fig. 27 is shown one of these arresters for station use. The line 
arrester oniy ditions from it in being better adapted to withstand 
the weather in exposed situations. 

These arresters aro extensively used for protecting alternating 
circuits at the present time. 

Oerlikon Zinc Rod Lightning Arrester.—The Oerlikon Company 
have recently introduced another arrester e fg. 28) in which a 
number of pointed sinc rods are firmly ped side by side in a 
metallic support connected to the line. The zinc rods, seven in 
number, are separated from one another by spaces of about half an 
inch, and their pointed ends face a metallic plate whose surface is 
кесте, and which is connected to earth by a short, straight, stout 

re. 


The air gap separating the zinc rods from the o ing corrugated 
surface is adjusted so that the normal voltage Gnd on the line is in 
no danger of 8 over, but if an excessive difference of tial 
were to arise between the line and earth, a discharge wonld then take 
place over the arrester, and the line current would not follow owing 
to the non-arcing p of the sinc. When, after numerous dis- 
charges, the ends of the rods have been wasted away, their distance 
from the opposing plate can again be set by means of the clamping 
screws in the support. 

(To be continued.) 


RATIONAL UNITS. 


SEVERAL Керен have recently been made in France and 
America for changes in the nomenclature of the unita of 
electrical measurement, and have been noticed in these 
columns. The object in view has been generally to give 
names to the fundamental unite, and to devise a new 
Bystem of names for the derived or praotical unita which 

l| indicate their relations to the fundamental. At the 
ваше time the body of opinion in England in favour of а 
reconstruction of the fundamental unita is rapidly growing, 
and it seems possible that some steps may be taken to 
consider the question of а veda 

So far as the requirements i ану engineers are con- 
cerned there is little to be said. They are already well 
Bnited. Their units are convenient, well understood, easily 
compared, and readily verified. They have nothing to gain 
from an alteration of their system comparable with the 
trouble and expense it would cause them. 

With the scientific engineers the case is different, The 


labour of using and interpreting analytical expressions is ka 
according as they express simple relations between definite 
physical quantities. The mechanical ideas of scientific men 
at the time that the B.A. system of electrical unita was 
developed were largely based on the theory of attractions, 
and the mutual action at a distance of two similar quantities 
was their natural foundation. This mode of electrical 
action now rarely requires to be expressed, and the arguments 
and caloulations now employed turn upon the conceptions of 
flux and circulation. Consequently the definitions chosen 
by the older men conveniently expressed the relations of 
electrical quantities considered as repelling and attracting 
one another, on a Newtonian law, but lead to inconvenient 
equations when used to express the properties of the electro- 
magnetic field. 

The proposals of Mr. Oliver Heaviside on this point are 
well known. They provide a system of definition very con- 
venient for expreesing the views of electrical action, whose 
acceptance owes much to himself. They have, however, this 
serious disadvantage, that they involve a change in the 
practical units. 

The definitions of the B.A. unita of the magnetic system 
are ag follows :— 


m is the unit of magnetism or unit pole. 
magnetic foroe. 


H » 92 

B ^» » » flux. 

M „ on " camet. | 

G „. » potential or gaussage. 
B „ m : sits ce weit ones 
ег, н electri or charge. 
F 97 90 electric force. 

D n " " displacement. 
сь n " еа = 
Bn 1 poten or voltage. 
в » ü : resistance. 


u is the permeability of the air, & its sp. ind. cap. in magnetic 
units, so that 4 X v? = 1, where v is the velocity of light in air, Li 
1 om., d is 1 dyne, ¢ is time in secords. 


These quantities are defined by the following relations :— 


(1) m? = ur d. e = krd. 
(2) mH - d. er=d. 
3) B = Au H. 4тр = ЁР. 
(4) 4 т m = surf. int. в. e = surf. int. р 
(5) M = d/di . m. C = d/dt . e. 
а = line int. H B = line int. > 


(7 MS = а. CR = E. 
(8) Two cireuital equations 4 x m , and 4 x c = а. 


The presence of the coefficient 4 x in the equations (3), (4) 
and (8) is inconvenient and inelegant. It does not indicate 
any real relation of the other quantities to circles or тне 
and obscures their true relations to one another. Mr. Heavi- 
side dealt with this by changing the definition of the unit 
poles, writing the equations (1) in the form 


(1) (У 4я m) =m? = 4 d 
and (У 4 т)? = в? ANI 4. 


The unit pole, m’, is now defined so that two unit poles 
at unit distance one another with a foroe 4 * dynes, 
instead of one dyne in the B.A. system ; and two unit charges 
repel one another with 4 я :? dynes instead of :? dynes. As 
а consequence the unit pole becomes the source of unit йат, 
the unit charge the source of unit displacement. In the B.A. 
system the unit pole and the unit charge were the centres of 
unit force. | 

Writing for convenience 4 x аз s? the above equations 
may be put into the form— 


(1) (a m)?= 3124. (we)? = L d. 
: (x т) 855 = e tx) (x в) у) = Т els) 
B/) = H/x). = & ). 
4 (х а = ват, int. (5/2). (x 2 = Burt. int. (2 D). 


= d/dt 
1770 = е lat. riz). 


2) = E/r 
and (x c) = (9/2). 


5 (х м) = d/dt (x m) 


6 = t. (2/2). 
7 22) = i 
a ае ЕТЖ (a Boe: 


Writing m'/m = ее = M M= СС = Dp = zor r, 


and н/н’ = /R = кк = /“ = Е/Е or w4 я, 
and 58 /R = 2?0r4 m, | 
the above equations become— 
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1) m AA. e$ Ari. gives a brief account of some early third-rail equip- 
diede m | CX ca ments near Baltimore, one such line (a photograph of 
a eO „„ which we reproduos) running for two miles on the side of 
5) w = т. o = де. ` a public road. What our Board of Trade, or the majority 
6) а = line int. в’. „В = line int F of the people using a similar roadway in this country, woul 


м = G’. h = Е’. 
8) and the circuital equations, м’ = : and о = о’. 


Mr. Heaviside calls these equations “rational,” and the 
accented letters are the Heavisidal units. The ooefficient 
4 v has been eliminated from all equations except (1) where 
it properly occurs. The objection to the system is to its 
interference with the established units in general use. 

It has been suggested that if the notation of the permea- 
bility be altered as well as the definition of the unit pole, the 
пасха шау be brought into the “ rational " form without 

ging the values of all the units. A suggestion of this 
kind was made in Prof. Rüoker's letter, July, 1892, printed 
in Mr. Heaviside's collected Р, and within the last few 
weeks Prof. Fessenden and Prof. Fleming have made 
proposals on similar lines. It is easy to see what would be 
the effect of the combined changes. | 

Now let us call the permeability / instead of и, and write 
k = x 95, во that р k = x. The original equations may 
now be written in the form: 


(1 (роф. т)? = piv rid, /9.е)? = p* x d. 
3 0 0 ва s: = d. 7 K = d 


; ж.» (] . H). 4 т/р? , = қ F). 
„„ ы оз % e) = tarts int 
). 

6) (р.м) = didt. (pq. т). (p/q.0) = dat. | 
E). 

(6) (% 9. 6) = line int. (I/ о. E). (/. B = е, int, 


(%. F). 
7 09. u) (1/p? 42.8) = „ (p/q . o) (9/2. в) = (ie 
(8) 4x/p? (pq.M) = (% p. в): 


Writing p = 0 = V 4 x, and 


the equations become :— 


1 m"? -4-rvL!d. ё 41 12 d 
2) m" и” = d. er = d. 

3 B = B". р кР, 

4 m” = surf. int В. e = surf, int. р 
b M = dſdt. m". С = d/dt.e 

6 a“ = line int. н”. B = line iat. F 


M" 8" = а”. СВ = В. 
* = Esndo = а”. 


Thus the system of equations is reduced to the “ rational 
form" without changing the units of current, voltage, 
resistance, charge, electric force, flux or displacement. To the 
substitution of this for the present B.A. system it may be 
objected that, until a definite dynamical meaning can be 
assigned to и and & by an acceptable theory of the mechanism 
of the ether, the whole system of measurement is to some 
extent a modus vivendi, and that tinkering with its exact 
form may be a waste of time and trouble. Considering, 
however, that this change would be of immediate value 
science, without injuring ita translation into the terms of 
engineering practice, and would not affect any commercial 
tanta a dry there is a strong primá facié case in 
favour of its adoption. W. A. P. 


Ld 


THIRD-RAIL CONDUCTORS. 


THE last number of Cassier's Magazine contains an article 
проп the above subject by Mr. Leo Daft—one of the earliest 
inventors and workers in the electric traction world, By 
the courtesy of the editor we are able to reproduce the 
. accompanying illustration. 

. The article has considerable interest for those engaged 
in electric traction, first of all by showing what wonld 
be considered in this сопан and to-day outrageously 
rough construction work, although in 1885 it was 
thought pretty good for the United States, Mr. Daft 


and 4 /n (/g. c) = (1/pq.a). 


think of the construction work shown in the photograph is, 
perhaps, best, not stated. | 

Suffice it to say here, however, that it is just such lines of 
cheap construction along country roads (but, of course, using 
trolley wires rather than a third rail) that would benefit our 
agricultural interests enormously, and prove the salvation of 
an otherwise hopelessly decrepit and useless Light Railways 
Act. 

There may doubtless have been special reasons for install- 
ing a third-rail system on the line mentioned by Mr. Daft, 
instead of using an overhead wire, but certainly some of the 
resulta must have been curious and amusing. 

One would hardly have credited any driver of (а horse 


vehicle with voluntarily leaving the ordinary roadway to 
venture upon the line of rails where track constraction was 
so free and untrammelled, but it was found necessary to р 
down guards on each side оѓ the conductor rail, and Mr. 
Daft adds to our knowledge of animal instinct by citing 
some geese which belied their name and showed a great deal 
of sense—after getting a few shocks from crossing the line, 
one foot on the conductor and one on the damp earth—by 
persistently flying across not only these rails but all others ! 
They evidently intended to take no chances of finding ont 
by painful experiment whether any particular rail was 
“alive” or not. | 
Old iron flat bottomed rails of 35 lbs. section were used for 
this conductor ; and the surface was so corroded with rust 
that it had to b» cleaned off by means of an emery wheel 
driven by a motor on the platform of a car and мещ 
slowly forward. Mr. Daft gives sketches of various forms o 
conductor, of specially rolled seotion. An ordi or 
standard rail section he considers inadvisable, if only on 
account of its depth, which would raise it too high for 
crossings, &c. Consequently, he reduces the foot of the rail 
to mere edges, thickens the flange enormously, and makes the 
head more nearly rectangular. 
In one case he installed a conductor which was simply a 
round bar of iron about 4 inches in diameter, in suitable 
ips or sockets, and on the top of it a longitndinal strip of 
ronze as the contact rail, slightly sunk or let into the iron 
bar, and fastened to it by means of screws flush with the upper 


surface. 
It seems doubtful whether such a tempting show of what 
might be turned into money as scrap brass at so much per 


1 
1 
| 
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pound would not be altogether too much for the honesty of 

the average tramp with a slight taste for mechanics, if such a 

pum were used on any electric road at all accessible to way- 
агетв, 

For insulating third-rail conductors, Mr. Daft strongly 
recommends strong porcelain insulators “single skirted” 
and with serrations on both sides, inserted between and 
secured to the cast-iron base, and the iron chair or umbrella 
carrying the conductor, by means of a metat alloy of lead- 
antimony -copper composition which slightly expands in 
cooling and so fixes the insulator firmly in place. 


THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 


Тнк meeting of the Institution of Electrical Engineers 
last week was held to continue the discussion on the report 
of the visit to Switzerland, and to hear a paper read by Mr. 
Sherard Oowper-Coles upon * An Electrolytio Centrifugal 
Process for the Production of Copper Tubes.” 

Prior to the ordinary business, the president, Prof. S. P. 
Thompson, made a touching reference to the death of Prof. 
Hughes. Announcements were made of the election of 
officers of the Dublin and Glasgow sections, the respective 
chairmen being Prof. G. F. Fitzgerald and Lord Kelvin, 
names received with acclamation by the meeting. 

At the previous meeting, Mr. James Swinburne had at 
коше length referred to the comparison of Swiss апа English 
practice, and his remarks will be found of interest when 
given in full in the Journal. Mr. Ferranti was the first 
speaker at the last meeting, and he drove home the ease 
with which new ideas were taken up in Switzerland, having 
been struck particularly by the great facilities for doing 
all sorta of 5 there. ee о of the 
country enable ple, or groups o ple to carry out 
xar works in the way of dovelo GALE to. the benefit 
of the country and the industry, and he regretted that in 
this country we did not seem to recognise how much pro- 
gress was needed. Everybody there helped everybody else, 
but in this country terrible obstruction was met by every- 
thing new, and he impressed upon the meeting how much 
this “ too terrible obstruction " had to do with the develop- 
ment of traction. Here we have very cheap ooal and very good 
gas, the Swiss have dear coal and  water-power easily 
developed in many cases, not in all. He wes impressed by 
the complication of the central stations seen by the visitors. 
The generating part was as nice as could be, but there was 
often a Chamber of Horrors upstairs. The switching and 
handling was itself a big problem. The greatest objection 
was the complication of apparatus connected with the 
polyphase systems of zupply. Не cited Glasgow, and the 
Immense mass of complicated and exceedingly expensive 
apparatus that had to ba used. The ideas were fine, and 
resulta very good, but one wanta to reduce complication and 
expense for distribution over very large areas. 

Mr. E. K. Scott showed some instructive slides of Oerlikon 
locomotives and lines. Mr. M. B. Field referred to the 
expression by Mr. Crompton of surprise at the great sim- 
plicity of three-phase railway work. He showed how the 
stirrup assisted the overhead construction, as against the 
trolley in multiple. Some engineers, after visiting S vit zer- 
land, are apt to jump to a conclusion that traction work 
could Ъз better equipped with three-phase motors than con- 
tinuous series motors, but there are two well-defined classes 
of lines; for one of these three-phase is the best, and for 
the other series motors, while between them is an ill-defined 
region, partly one, and partly the other. The advantages of 
series motors, in many cases, show that everything is in 
favour of continuous current. Mountain railways have to 
admit the claims of three-phase altogether. The stations 
are often miles away from the lines, in inaccessible positione, 
and owing to the difficulty of attendance, transformers 
which require no oiling or starting up are decidedly the 
best. The stations are far apart. The risk of panic is 
reduced by three-phase motors, which directly limit the 
speed. It does not matter if the line is a little unsightly. It 


may be advantageous in some cases to supply the trolley line 
at 2,000 volta or 8,000 volta and transform down ou the loco. 
The Central London line has, on the other hard, frequent stops, 
short rans, and requires great accelerations, so that the S.P. 
controller and series motors are undoubtedly the best. In 
three-phase work to get high acoelerations it is probable that 
the power supplied would be in rotor resistance. 
Before jumping to conclusions the alternative should be con- 
sidered. In Switzerland the S.P. oontroller had not been 
developed, but they had advanced with three-phase work. 
They had the best three-phase, but had little cause to 
develop the series motor as in America, otherwise he would 
ni have been surprised to find rotary converters in use 
ете. 


The next speaker gave some iculars to satisfy Mr. 
Hammond's desire for “coats.” In few places was supply 
charged by meter. Usually. a fixed charge of 20—25 francs 
per 16-0 P. lamp per annum was made. Motors were charged 
ou а graduated scale, the price ranged from 200—250 francs, 
вау, £8 or £10 per BH P. per annum for small sizæ, up to 
for 50 B. H. P., 150—180 francs, say, £6— £7 B.H.P. per 
annum ins based on & working year of 8,000 hours, 
This worked out, say, at 4d. per в.н P.-hour, which might 
be taken as representing 1 Kw.-hour at the power house. In 
one exceptional case current was supplied for carbide manu- 
facture as low as pd. per unit, but the financial and technical 
conditions were particularly favourable, He thought much 
too favourable an impression had been produced by three- 

planta. By dint of careful workmanship success had 

n attained, but it must be remembered that a continuous 
series motor would, at, reduced pressure, run at a lower speed, 
but give its full torque, whereas in a three-phase motor the 
torque fell off roughly as the square of the pressure. Then 
Thomson’s law could not be applied to the lines, as much 
drop of pressure must be avoided, otherwise the motors 
might refuse their work. It was also urged that higher 
pressures than 500 volts might be permitted on country lines. 

Mr. A. P. Trotter emphasised the enormous im ce 
of speed on the Central London line, and those 
like it. Of course, economy comes in, but there are many 
other considerations. He elaborated some of the points 
already mentioned in the course of the discussion. Mr. 
Addenbrooke referred to finance. In Germany the work 
had very largely been done by municipalities, and they had 
given the electrical business great importance. In this 
country they had weakened the business, and made it of as 
small importance as possible. On the Continent lines were 
often ran for a series of years by one firm. That had 
resulted in very successful businesses, and the effect was that 
large German companies became very powerful and were in 
touch with the finance of the country. Mr. Addenbrooke 
then referred to the vexed question of centralised power 
houses ав against localised stations, and gave a general 
résumé of the argumenta in favour of each. Mr. Leon 
Gastner spoke on the importance of laboratories as training 
grounds and the assistance the technical schools rendered the 
electrical industry in Switzerland. 

Mr. Mordey deduced as one of the lessons of the visit that 
we should have to look to. Switzerland rather than to 
America for guidance in future practice. It seemed to be 
the one duty of some engineers to sell U. S.A. standard staff, 
and this prejudicial influence was forcing people to adopt cer- 
tain U.S.A. methods although they were admittedly obsolete. 
Many of the present Swiss complications will be swept away. 
Then there is the difference in business methods, The men 
controlling the works are practical men in Switzerland, this 
is why bankers support manufacturers. Again, there is а 
minimum of control by the authorities, and scientific institu- 
tions realise they are formed for the assistance of industry, 
while “they have not got consulting engineers, or, if they 
have, they are tame ones.” 

This closed the discussion, and Mr. eel apii followed 
with his paper. In the discussion on the latter a letter 
was read from Mr. Wilde, of Manchester, citing a patent 
of his for a similar process. Mr. Mordey briefly spoke, 
and Mr. Ferranti gave an account of two electrolytic 
processes he had seen on the Continent. Mr, Addenbrooke 
asked some questions, and the President referred to Mat- 
thiessen’s copper standard and the Oommittee now sittin 
on the question. Mr. Cowper-Coles having briefly replied, 
the meeting adjourned. 


— — — — 
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THE COPPER MARKET AND COPPER 
MINING FINANCE IN 1899. 


Br JOHN B. О. KERSHAW, ЕІ0. 


-THE year 1899 has been an eventful year in the copper 
mining ard allied industries, and not since 1889 when the 
French attempt to corner copper was made, have large 
consumers of the metal been subjected to such a period of 
anxiety. From the producer’s standpoint, it is no doubt 
pleasing to witness the steady advance in selling value of the 
particular article or material in which he is interested; but 
those who do not happen to be financially concerned in the 
production, look with less enthusiasm upon such advances in 
price; and the large consumer is inclined to regard them 
with feelings akin to dismay. Everything depends upon the 
point of view—and from the electrical engineer’s point of 
view, the year 1899 has been one of the most worrying years 
in his experience as regards the supply and price of one 
of the chief metals used in electrical work. In order to 
present a clear view of the movement of stocks and prices 
during 1899, the monthly figures from Messrs. Н. R. Merton 
and Oo. s reports are given below in tabular form — the 
figures in the uppsr line being the prices of standard cop 

on the 31at of each month, and those in the lower line being 
the stocks of in Eogland and France and afloat 
thereto from Obili and Australia upon the same dates. 


TABLE І —Priozs anD Brooks or BrANDABD СОРРЕВ re 1899 


— = — — — ee 


ees 
June. July. Aug. | 
! 


Dec. | Jan. Feb. | Mar. la ay. Sept. Oct. | No Pee 

"unc erp Tcu MEE ENDS ser AIT меш 
57/10 69/10 71/0 | 70/0 | 7770 teas nens. 76/5 |1616 78/15 70/0 
27,96 [26,015 24,826 2,497 26,520 80,156 29,004 89,019 30,880 25,765 29,817 


repetition of the Paris 5 of 1889, and early in 
April the Amalgamated Copper Company was registered 
in New Jersey, U.S.A. with a capital of $75,000,000. 
Improving upon the plans of the Paris Syndicate of 1889, 
the ipromoter of the new attempt to create a corner in 
copper decided to regulate to some extent the output of the 
metal from the mines, and with this end in view the financial 
control of the Anaconda and Parott mines in Montana, 
U.S.A., was obtained. These mines are estimated to pro- 
duce about 40 per cent. of the U.S.A. output of copper, and 
about 20 per cent. of the total world's supply of the metal. 
This interference with the natural relationship of supply and 
demand and with the independent management of two of 
the principal American mining companies at once produced 
the desired effect, and the price of copper quickly rose to 
£77 per ton on April 30th. 

From that date there has been a gradual deoline in price, 
and the year has closed with copper at £70 per ton for 
prompt delivery, and 104. to 15s. lower for three months’ 
warrants, This falling away from the maximum attained in 
April has ooourred in spite of the reduced shipmenta of 
electrolytic copper from America, to England and other 
European countries; and even the purchases of standard 
copper in London on New York account, have failed to р 
the break in price, which has become more and more mark 
during the latter part of the year. These re-shipments of 
standard copper from Swansea and Liverpool to New York 
amount ing in six months to 9,888 tons, are an entirely new 
feature of the situation, and they are generally regarded 
ав a mere financial dodge to maintain the London price, 
rather than as а sign of the inability of the American mines 
to supply the American demand. It is satisfactory to note 
that if this view be correct the American syndicate has 
signally failed to achieve the end in view. Had no increase 
in the supplies of copper from sources outside the control of 
the syndicate occurred, there would, however, have been a 
most decided shortage of copper in Europe, and prices would 
in that case have been influenced in the manner desired. 

But most fortunately Australia and miscellaneous pro- 
ducing countries have been able to increase their output 


` Year. 


registered in London with an ag 


during 1899, and the aggregate supplies from these sources 
are 17,000 tons in ехоеєв of the oorresponding figures for 
1898. The total supplies from the different countries and 
the total deliveries for the years 1897, 1898, and 1899, ав 
given in Mesra. Н. В. Merton & Oo.’s December circalar, 
are presented in tabular form below, and these form an 
interesting comment upon the action of the New York 
syndicate du ing 1899. 


Tascu II —TorAL SuPPLIES AND DamLIVBBIES OF COPPER IN тна 
Ревтор, 1897—1899 
Supplies. | 


michi Кы ru о 


А od: | Deliveries 
us- er 
tralia. countries. Total. | 


| Spain | 
North | and Chili. 
| America. Portugal. 


— — 


+ 


і i | І 
1897 180,363, 95,020, 21,750 | 11,100 83,89 | 991,704 ' 324,696 
1898 | 189,803 | 23,057 | 21850 | 16,760 33,932 | 230/892 234,951 
1899 | 112,650 28,857 | 24.850 | 19,700 46, 868 | 927,625 | 292 816 


— — — — VVV! — 


The increased shipments from Australia and other" 
countries, апа the reetricted demand for copper resulting 
from the high price, have thus saved the Europeen con- 
sumer from the bad squeeze which the шышы 
Copper Company, of New Jersey, had so kindly and 
thoughtfully prepared for him. In the opinion of most of 
thoae who have given attention to copper during the past 
12 months, the danger of a corner in copper is now gone, and 
the oe of the American syndicate is thought to be near 
at 


The high price to which copper had been forced early in 
1899, naturally served the purpose of the company promoter, 
and during the past year the writer has examined the pro- 
spectuses of 18 néw copper mining companies which have been 

gregate capitalisation of 
£3,650,000. Details of these are given in Table III. 


TABLE III.—Nsw Мина Оомрлнтва Rearerzrep ra 1899. 


ee 


Name of company. i Nominal — Date of flotation, 


K Oompany ..., £350,000 January. 
Bae a ones Wines 25i is | 250,000 February. 
росоа Сора Corporation... * 125,000 April. 
мамкин ОО Mins... ..; 200,000 y. 
eee Т Copper Company... 150,000 May. 

anuco Oopper Company ... 500,000 May 
Lloyd Copper Mugs po Т TE 250,000 May 
Oopper Oompany of B. Columbia. 100,000 June. 
Ray Mines... .. ..! 260000 | Jane. 
Cordilla Dopper Mines sai weal? 120,000 _· Jaly. 
Mount Lyall Blocks Copper Oorp'a | 300,000 · August. 
Oaledonia Oopper Company ... see 750,000 Augast, 
Mount Chalmers Oopper Mines 300,000 August. 


It is exoeedingly probable that the majority of these new 
5 are over-capitalised, and when the price of copper 
has dropped back to its normal level of £50 per ton, some 
of the newly opened mines will no doubt cease production. 
But for the present these new companies serve the purposes 
of the consumer, and as soon as they commence to produce 
copper in the estimated quantities, they are likely to have 
considerable influence upon the market. 

That £3,655,000 fresh capital should be sunk in the 
copper mining industry in London in one year, shows how 
hopeless is the task which confronts the Amalgamated Сор- 
per Company of New Jersey; for it is obvious that the 
present capital of the syndicate is inadequate for maintain- 
ing the necessary control of the producing mines, and the 

peots of any decisive increase are rapidly fading. 
hen the syndicate was first formed, a capitalisation of 
$250,000,000 was spoken of as eventually probable. 

The following extract from the issue of the Financial Times 
for December 19th, 1899, will show that the prospects of 
such an increase are daily becoming more remote :— 


The fall in the prices of American copper stocks during the year 
has already been extremely heavy, and one of the greatest sufferers is 
the Amal Oopper Company itself. Ошу а comparatively 
small amount of the shares was subscribed for by the public, either in 
Europe or America, and it is estimated that the Standard Oil clique 
themselves hold no less than $60,000,000 of the $75,000,000 of shares 
created. It is believed also that their other holdings in the copper 
mining field total about $40,000,000, so that in all they are carry 
some E20, O00, O00 of stock. This is no joke, even for such a powerf 
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pon are 
now being cornered themselves, and oan scarcely escape without 


very 

lightly it is, however, not due to any lack of effort on the part of the 
Oombine bosses. They have endeavoured to dump copper on the 
European consumer at famine prices, and they have ht per- 
sistently to unload their inflated shares on the European investor. 
But we have gained wisdom from pus pe шч кө en рси 
afford to stand by and watch the do of the gigantic house of 
cards they have built, with equanimity. 


ELECTRICAL FITTINGS. 


with which the works are filled as closely as may be 
„are now busy turning out the metal work 
ties of the firm. Samples have 


oonvenient for wor 


of the various speci of these 


been sent to us,and we have no hesitation in saying that they aro 
well designed and well got up, while they embody many practical 
improvements both for the convenience of the user and for facilitating 
the work of the wiring contractor. We understand that the company 
will adhere to a number of standard articles, designing them to pass 
чоў MANN regere. so that by херомгра Work egress сеп 
be kept up w cost is kept down. е high voltage tumbler 


half turn of the largest knob revolves an ebonite disc so as to 


the жо ею о шаа ооа i Та this switch 
is embodied & q wiring device, which is also used in the ceiling 
roses and cu A half turn of an ecoentrio uncovers an opening 


| 
ч 
E 
| 


the terminals, which 
so аз to form with a 


| 
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This lampholder is also made for use with fittings; various 
connections are stocked to suit the standard diameters 
Of equally good workmanship is the switch lampholder, 
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vol and apparently there is no reason why it should not satisfy 
the high voltage requirements. The British Electric Works Oompany 
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ve also their own porcelain works, so that they are dent to 
degree of outside assistance, their boast being: We make 


” B 


the , and we make the brass parte of British material with 
Britlah labos? 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFIOATIONS. 


NEW PATENTS 1900. 


Compiled expressly for this journal by W. P. Тномрвон & Co., Electrical Patent 
Agents, 822, High Holborn, London, W. O., and at Liverpool, Manchester, 
and Birmingham, to whom all inquiries should be addressed. 


8, signals, 


888, “A method of receiving, storing, and reproducing me 
.O. PEDER- 


and the like, by magnetic infinence проп magnetisable bodies.” 

SEN. Dated January 15th. 

802, “Improved trolley for overhead electric tramways.” R. HUMPHRIES. 

Dated January 15th. 

937. "Improvements in machinery for double wrapping and insulating 
electric cable wires." C. WirnsoN and J. Marriotr. Dated January 16th. 

949. “Improvements in telephony." О. Віхсглів. Dated January 16th. 

964, " rodements in telephone apparatus.” D. H. Wil aon. Dated Janu- 
ary 16th. Complete.) 

1,000. “ Improvements in electrically or magnetically operated locks." C. B. 
McCase and L.GovouHzNovR. Dated January 16th. (Complete.) 

1,012, “Improvements in electricity meters." W. M. MonpxyY and G. C. 
Fricxgr. Dated January 16th. 

* Improvements in the mounting of electrio aro lampe." G. C. Marks. 
(Continentale Jandus Electricitüte A. G. (Bociete Anonyme), Belgium.) Dated 
January 16th. 

1,094. "Improvements in electrical switches." 8. H. Hrvwoop and H. W. 
Herwoop. Dated January 16th. 

1,088. “Improvements in wiring electrical installations." 
Dated January 17th. 

1078. “Covering wires with insulating material for electrical purposes.” 
Н. A. Kenr. Dated January 17th. 

1,089. ‘Improvements in electrical conductors or cables" Н. EDMUNDS. 
Dated January 17th. 

1,100. “Improvements in electric motors and dynamos." W. LANGDON- 
Davies and A. Soames. Dated January 17th. 

1,101. "Improvements in electric switching apparatus.” 
Dated January 17th. 

1,198. “Improvements in or relating to incandescent electric lamps.” A. J. 
Вот. (М. Sauvalle, France.) Dated January 18th. (Complete.) 
“Improvements in electrio motors for rotary dental tools and the 
like.” P. Jznsex. (The Browning Manufacturing Company, United States.) 
Dated January 18th. (Complete.) 

1,148. “An rai cdam, in troughs for electric cables." SIEMENS BROS, AND 
Co., Ілмттер, А. E. Foster, and H. J. Norr. Dated January 18th. (Complete.) 

3,150. “Improvements in telephone receivers.” H. J. Rosson. Dated 
January 18th. 

1,160. “Improvements in or connected with dynamo-electric machines.“ 
A. J. PROTHEROR. Dated January 18th. 

167. “ А new or improved adjustable suspension device for electric lamps.’ 
AM. Fan. Dated January 18th. (Complete.) Рен 
1168, “ — apparatus and circuits for one measured service, 
J. onary rans ө Western Electric Company.” United States.) Dated 
January А 


F. BATHURST., 


W. Е. Jones. 


1,170. “ Automatic electric alarm." Е. W. Moore. Dated January 19th. 
1,174. “The electric night light." A. R. TavLon. Dated January 19th. 


о “Improvements іп arc lamps.“ J. D. F. ANphRzws, Dated January 
1,267. “Improvements relating to permanent way for tramways and points 
therefor, 


specially applicable to electric tramways.” J. А. BRODIE. ated 
January 90th. 

1,976. “ Improvements in or relating to electric chain link-welding machines." 
А. J. Вот. (La Société E. Giraud & Сіе., France.) Dated January 30th. 


+ “Improvements in electric switches.” W.F. Jones., Dated January 


1,297. “Improvements in conduits for underground pipes, mains, electric 
cables, and so forth." A. Vickery. Dated January 20th. 


1,809. “Improvements in the manufacture of compound tubes suitable for 
gas and electrical conductors," J.EaRLE. Dated January 20th. (Complete.) 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. THOMPSON 
and Co., 822, High Holborn, W. C., and at Liverpool, Manchester, and Birming. 
ham, price, post free, 9d. (in stamps). 


1897. 


7,888. "Improvements in electric olooks. Р. Hope-Jones and G. В. Bowell. 
Dated March 26th, 1897. Relates to electric clocks. Improvements on the 
invention described in Specification No. 1,587, A. D. 1896. Two arrangements are 
described. (1) A pendulum detaches gravity detents from gravity impulse 
arma, and the latter in imparting their impulse complete the circuits of electro- 
magnets by contact with the lever armatures which consequently throw the 
gravity arms upon the detente again. The circuit includes a number of electro- 
magnetic indicators. Auxiliary electro-magnets acting on the detent may assist 
the re passage of the gravity arms. (9) A clock movement (including escape- 
ment or pendulum or balance) is driven by a gravity or spring ratchet lever 
which sinks till it makes contact with the lever armature of an electro-magnet, 
which then throws it up again for another tooth of the ratchet wheel. Distant 
indicators are included in the same circuit as the electro-magnet of the inde- 

ndent clock. The ratchet wheel of an indicator has dog teeth of 90°, and the 

nt pawl acts horizontally at 46^ from the horizontal diameter of the wheel 
while it also opens and closes a gap in the electric circuit. 6 claims. 


7,970. “improvements in er relating to пане or electric motors, and in 
apparatus for driving fans by electricity.” J. И. Gibbs. Dated March 26th, 1897. 
lates to the construction of dynamos and electric motors, and to the adap- 
tation of the latter to the driving of fans. The armature and its appurtenances 
are placed inside the fleld-magnets and the poles of the latter are in the form 
of curved blades во as to permit of the machine being enclosed in a more or less 
CJl narioa casing. The fleld cores are recessed to receive the windings so that 
the latter stand flush with the polar surfaces. The motor when applied for 
driving а fan is arranged in a framework, and the fan is so as to w 
a current of air through the motor for the purpose of ventilating it. Air enters 
through openings, and on entering takes a zig-zag course, so as to deposit dust; 
r 5 d awn through openings near the spindle immediately behind the fan. 
с 8. m m E ў 


7,877 "improved "ain for controlling and the time of 

lampe." Н. М. Lake. Dated March 26th, 1897. Apparatus for con- 
trolling and registering the time of working of electric lamps. The switches 
contro! the current to the lamps, and the electro-magnets are in a shunt and 
receive current when a lamp is alight. These magnets control the wheel-work, 
the balance-wheel of which is so constructed that, through gearing it causes a 
drum to revolve once a minute. A number of spring rods rest against the drum 
and normally are slightly inclined, as shown in dotted lines, eo as to avoid pins 
mounted on the drum. The rods are so connected to the switches by rods, that 
when one is turned “оп” ite corresponding rod is moved to engage one of the 
pins. At each revolution the end of a spring bar is forced outwards and strikes 
а cross-bar which is connected to a rocking lever and moves the wheel (con- 
neoted to the indicator) one tooth. When two lamps are alight the frame is 
rocked twice per revolution, and soon. 1 claim. 


7,966. “improvements in the electric lelon ef vehioles and ratus 
therefor.” Siemens Bree. & Co., Limited. ( & Halske.) Dated March 27th, 
1897. On lines worked with alternating currents, the cars also carry con- 
tinuous currens dynamos and batteries so ав to store energy under normal con- 
озода and to supplement the alternate current motors when necessary. 1 
claim. 


7,868. “l in and connected with electric hetteries.” E.A. Jahnoke. 
Dated March th, 1897. The plates which may be respectively zinc and lead, 
coppered lead, copper, or.other materials, are suspended in pairs, except the 
end plates, from ledges by metal connections, and which have hook parts to 
engage the holes in the plates. The zinc plates are wrapped in vegetable 
parchment so that they can be placed close to the lead plates, and porous cells 
or partitions are dispensed with. 'The electrolyte, which may be copper sul- 
phate, is run from the bottom of a closed reservoir into the cell, and the zinc 
sulphate formed, being of less specific gravity than the copper sulphate, is 
forced out of the cell through the perforated pipes or equivalents therefor and 

ipes into the reservoir. en the cell is not working, the electrolyte may be 

&wn off through & cock into the reservoir and is pumped back again through 
а tube when required. 6 claims. 


9,041. “Apparatus for transmitting motion to a distanes by mosas of electrical 

. Siemens Bros. & Co., Limited. (Siemens & Halske.) Dated March 39th, 
1897. Relates to ap tus for trangmitting motion in such а manner that 
perfect non is obtained.. If an alternating current flows through the 
fixed coils, an E.M.F. is developed in the movable coils; but as they are 
wound in opposite directions no current flows and no movement takes place. 
If now one pair of movable coils are moved the E.M.F. is varied and a current 
flows producing a movement of the coils in the other раг synohronously. 
In order to avoid dead centres several coils may be wound on each ring. The 
coils may be wound for simple alternating currente; where the transmitter and 
receiver are at some distance apart transformers may be interposed. A number 
of sets of apparatus may be arranged in parallel, and all то 8yn- 
chronously. 'The apparatus may be arranged to convert rotary into rectilinear 
motion or vice versá, 2 claims. 


9,949. “A now or improved method of regulating the pressure of electric olronits 
connected with or secondary therefor.” L. W. 
Heath and J. H. Мәш. ted March 99th, 1897. The current from primary or 
secondary batteries is reguláted by the use of a supplementary battery or cells 
which can be placed in series with the main battery or with sections of the 
battery. The switch or combination of switches which is used is of such con- 
struction that the cells of the supplementary battery are first cut out or inserted, 
then а section of the battery is cut out, and the supplementary celis are in- 
serted in series with the remaining sections and so on. The main battery is 
divided into sections of four cells, there being three supplementary cells con- 
nected between the contacts. A movement of an arm will cut in or out these 
regulating cells. This arm is mounted on a spindle gearing with the spindle of 
the contact arms. The gearing is so arranged that ope revolution of the arm 
moves the arm from one contact to the next. The two contact arms serve to 
conneot up the supplementary cells in parallel just debris to the cutting out 
of a section of the main. For charging the ocells additional contacts or switches 
are arranged so that the main and supplementary oells oan be charged together 
separately. 11 claims, 
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8,116. “improvements in meaks for bondabting electricity allway trains 
of co nalen and lighti we Тау ah E — orth, 


и ch 80th, 1897. The couplings for the vacuum ог like bra e tubes are 
fitted with electric contacts so that the electric conductors are coupled when 


the brake tubes are connected. The ends of the pipes are formed with coatings - 


in which are fitted insulated spring contacts connected to the wires. The ear 
of each pipe is fitted with a projecting flange which forms a cover. The con: 
ductors are preferably bell, or similar circuits for communicating from the 
guard to the driver, or between the carriages and the guard's van, &c., and the 
conductors for the lighting circuit. In one arrangement, a bell and battery are 
arranged in the guard's van between the conductors and а bell on the engine 
on one of the wires. The wires form return wires and are connected With the 
wire only on the engine. Switches for completing the circuit between the 
wires are fitted in the carriages, &c. 8 claims. 


8,131. 20h er-. ta primary electric batteries or generators." V. B. Essick. 
Dated March ,1897. One form of battery is shown in which the negative 
electrode which may be of copper forms also the outer cell of the element, 
within which the positive electrode is suspended by bolts from an insulating 
piece which also forms a cover for the cell. The electrolyte is preferably а 
mixture of 20 parts of water апа 1 part each of sulphuric acid and copper 
sulphate. The cells are pretorably placed in racks arranged in tiers in an 
external casing, and depolarisation Ís effected by heating them from below. To 
compensate for the evaporation of the electrolyte means are provided for 
ensuring an automatic supply of it to the cells, regulated by the level of the 
liquid iu the cells. An electro-magnet is energised by the cell ‘rongi a con- 
nection to an electrode and through a connection which is insulated from the 
negative electrode, connection with which is made tbrough the electrolyte, so 
that when the liquid level falls below the connection the current is stopped. A 
train of wheels actuated by a motor operates a wheel and а supply cock. The 
train of wheels is prevented from rotating when either of the pins on the 
armature bears against the pin on the wheel, but at other times, when the 
armature is being drawn forward or is falling back, the wheels can rotate and 
liquid be supplied to the cell. 8 claims. 


is ine v. L Wise. . e tested March re ур je rr 


apparatus for printing message in page form upon sheets of paper. The sheets 

of paper has two opposite edges pasted together to form a tube, and а row of 

perforations is made along the stiffened part formed by the overlapping edges. 

The invention consists mainly in Apparalüs for supporting and feeding the tube 

of paper. The apecificatfon and the drawings deal with the electrical and 

m DEM details which are too protracted for the purposes of abridgment 
claims. 


8,186. BI. эзген relating to the and distribution of altersatiog 
electric fer light and power.” J. Wetter. (Elektrieitats-Aktiengeselisha 
vormals Sohwokert & бо.) Dated March 30th, 1897. Relates to means for dis- 
tributing alternating currents to secure the advantages of single-phase currents 
for lighting, and polypbase currents for power. The armature о the generator 
has a main winding and a supplementary winding which produces a second 
phase lagging behind the first. There is a transformer for use with a poly- 
phase motor and a lighting circuit, which is obtained from the outer wires only, 
and other arrangements or combinations are described. Instead of having a 
supplementary winding on the generator, motor generators having a supple- 
mentary winding may be arranged where desired in the circuit. Instead of 
having lamps and motors in the same circuit, the generator may have separate 
windings one supplying lamp only and the other motors. In a further arrange- 
ment, the lamps and motor are arranged on separate circuits, each having three 
wires. To supply current according to the varying requirements of the service, 
supplementary generators are arranged at the station, and may be switched in 
parallel with the main conductors, or in parallel or series with the supple- 
mentary winding. 8 claims. 


6,231. “ 5 in storage batteries." G. F. Redfern. (C. Riorden. 
Dated March 80th, 1897. Relates to “соат batteries. Each electrode is 
made up by helically winding а rectangular lead strip round а central grooved 
support, and qune in the spaces between the coils with oxide. From about 
the centre of the helix a conducting strip ів led to one of the binding posts 
which have spherical heads; the posts in adjacent cells are connected by 
grooved plates and bolts. The supports are held in two insulating plates, of 
which one forms а cover for the cell. The upper ends of the supports are 
notched, and in the notches are held elastic bands, which are attached at their 
lower ends to pins, and serve both to hold the oxide in place and as separators. 


12 claims. 

8,296. < Improvements la or г to electric traction and pparatas 
ployed therein." Е. Vedovelli. Dated March 81st, 1897. Relates to a road contact 
or sectional conductor system with ground or overhead conductors and electro- 
magnetic switches. Arrangements of the switch, circuits, &c., and the con- 
struction of the switches, collectors, conductors, road contacts, rail boards, &c., 
are пояи in great detail which аге too long for the purpose of abridgment. 

claims. 


8,416. “ Improvement. M electrical ewitohes." W. J. Davy and G. T. Davies. Dated 
April Ist, 1897. The contact bar is mounted on a central spindle and a spring 
interposed between it and the base to prevent sagging at the centre of the bar. 
The handles are secured to the bar by screws and the position of the bar is 
adjusted by nuts. 8 claims. 


8,603. "improvements in connection with submarine cablo laying appliances." 
C. $. Snell. Dated April 8rd, 1897. The cable instead of being arranged in tanks 
is wound on drums, and is delivered from the drum by means of an arrangement 
consisting of a circular guide carrying at ita centre a rotating arm having a 
guide wheel and centrifugal balance weight. The vertical delivery wheel is 
mounted on springs and is connected by links with the rotating pressure brake. 
The cable is fed from a series of drums arranged so that two are in position for 
delivery. The end of the cable on one is connected to the beginning of the 
second, and the cable is led over a roller mounted on a rotating bracket pro. 
vided with a spur, so that as the cable passes from one drum to the next the 
bracket is rotated and the cable cleared. The drums may be arranged on one 
or two decks in one, two, three or four rows so as to allow the full drums to be 
brought in turn tothe delivery position, and the empty drums to be removed 
therefrom. 2 claims. 


8,088. “ wp iie in electrical resistance apparatus." Н. A. Mavor, W. А. 
Coulson and 8. er. Dated April 3rd, 1897. А cast-iron or other conducting 
vessel contains а resisting liquid, and carries on a ledge а plate to which & 
terminal is secured. А second terminal and a sleeve connected with it are 
supported by insulating material in apertures in the plate, and the sleeve is 
threaded inside to carry & screw supporting & cast-iron or other electrode. The 
strew may be turned to raise the electrode and put resistance in circuit by an 
insulated hand wheel. The resistance is short circuited by contact of discs 
fixed on the screw with а socket on the plate, the discs and sockets may be 
dispensed with and the purpose effected by contact of the electrode with the 
bottom of the vessel, 'The vessel is provided with & cover, openings for the 
conductors, and an overflow pipe and may be supported on insulators, 8 claims, 


8,602. ‘improvements (а electrio lamphoiders and connectors.” Veritys, 
Limited, and M. B. Cotterell. Dated April 5th, 1897. Relates to holders for 
incandescent lamps. А flanged cylindrical insulator is made with recesses 
extending into it from opposite ends of а diameter as shown. "The insulator is 
also provided with two aree holes in its lower end and two wire holesin its base. 
The recesses receive metal plates provided with binding screws for the wires, 
and with screwed holes to receive cylindrical plunger carriers. These are passed 
in through the holes and are slotted so that they can be screwed tightly against 
the base to fix the plates. The insulator is secured by its flange in an ordinary 
casing. Couplings such as wall plugs are constructed similarly. 8 claims, 


6,893. ''Improvements in dyname-eleotrio machines or electric motors." A. 
Holmes. (E. H. Johnson and А. Lundell.) Dated April 5th, 1-97. Relates to 
continuous current dynamos and motors. 
similar steel castings, one being inverted relatively to the other. They are made 
with lugs and bolted together,forming & spherical casing having ап elliptical 
opening in each end, and two pole pieces projecting inwards. The ends are 


A field magnet core consists of two . 


bolted to disos cast with supports of any desired form, and cylindrical boxes, & 
conical extension being interposed on one. Openings in the discs below the 
shaft allow ventilation. The field winding is в ring placed ав shown, conductors 
to it being passed tbrough a bush. The armature shaft is carried in bearings 
secured in the boxes: these are closed by бр to hold oil, and oiling rings are 
placed on the shaft within slots, and pins on the beurings. The armature is thus 
removable without taking apart the fleld magnet. The commutator bars are 
clamped by a disc оп a sleeve on the shaft. Carbon collecting blocks are 
pressed forward by springs in boxes clamped on lugs on the conical . 
with intervening insulation. Oil cups and sight holes for the oiling rings an 
иша are provided. Specification No. 93,365, A.D. 1892, is referred to. 6 
c ms. 


8,674. “improvements in electric theben.“ A. C. Broekles. Dated April 5th, 
1891. In a tumbler switch the movable contact is a U-shaped piece pivoted near 
its base by pins, and operated by a forked handle, engaging the ends of an 
insulated cross pin. A spring is arranged on each side of the contact to pull is 
on or off. The bandle is supported in a bridge piece. This construction is 
applicable to rocking switches. 4 claims. 


8,728. ''Art of and apparatus for generating and distributing musio electrically." 
R. À. Sican. (Т. Сови.) Dated April 6th, 1897. Relates to a novel form of 
instrument ia which electrical pulsations produced in ma&king and breaking 
electrical circuits are first transformed into undulations approximating in form 
to sine curves, and are then rendered as musical sounds by a special form of 
telephone receiver. 'The apparatus consists in & set of 12 shaíte rotated by 
suitable gearing at speeds corresponding to the 12 notes of the chromatic scale, 
each shaft carrying rotary contact breakers. The construction of one of the 
contact breakers with its electrical connections consists of a metal cylinder 
divided into transverse sections, and each transverse section is divided into 
longitudinal insulating and conducting sections the number of which corre. 
sponds to the vibration frequencies of the first six partials of the note corre- 
sponding to which the contact breaker stands. In the case of the higher notes 
less than six transverse sections are used. Parallel currents sent through the 
sections of a contact breaker from a dynamo thus get interrupted в number of 
times corresponding to the number of vibrations in the partials of such note, 
and these currents being received by a suitable telephone receiver form the 
note in question. The contacts between the contact breakers and tbe wires 
are formed by brushes, and any of the ordinary devices may be used to prevent 
sparking. The main circuit and line wire are both closed by keys arranged 
like those of a piano or organ. To produce pianoforte effects coils can be made 
to approach or recede according to the power applied to the keys. А coi is 
carried in a core which is struck by a hammer controlled by the key 
&nd the blow of which is proportioned to thc power applied thereto. 'The re- 
ceiving device consists of a number of telephone receivers having in place of 
separate diaphragms one or more large soundboards, like the soundboard oí а 
piano. Instead of generating the main electric circuit by a single dynamo, the 
contact breakers may be used as arinatures rotating in the neighbourhood of 
magnets surrounded by coils in which currents are thus generated. 221 claims. 


8,809. ‘improvements ia and relating to telegraphic tranemitting and receiving 
apparatus.” 8. Hoffmana. Dated April Gth, 1897. Relates to improvements in 
the class of apparatus described in Specification No. 24,076, 4.p. 1891. The ap- 

aratus at one station is described by keys being depressed for transmitting. 

t the recciving station one key is raised, while if telephones are to be employed 
in place of the telegraphic apparatus, both keys are raised, thus oonnecting the 
line terminals to the telephone terminals. The main motor shaft carries а type 
wheel, escape wheel, vibrator whec!, and adistributor arm. 'The two distributor 
brushes are connected to collector rings on the shaft rubbed by two brushes. 
The distributor contacts of a ring are connected to the keys of the board, and 
these аге arranged alternately to close or open the circuit; thus, the depression 
of в key produces either three consecutive closed keys or three consecutive 
open circuit keys. The sequence of intermittent currents control the escape- 
ment through a lever and armature of the two magnets, and at the same time 
prevent the vibrator spring from closing the contact in the local cirouit. As 
soon ав the sequence is broken by the depression of а key, the local 
circuit is closed and the printing magnet is cxcited, thus bringing the 
paper against the type-wheel. The type-wheel has two sets of characters set 
alternately, and is provided with two stop pins and a tripping device by 
which either set of characters can be brought to the printing position. The 

per is fed between a corrugated roller and a guide fork, this roller 
Belag rotated by a ratchet wheel and fixed spring pawl to produce & feed after, 
printing each sign. The distributor ring and key are in pese in bringing the 
apparatus to unison at any time; the key when depressed reverses the current 
and brings the leading distributor to a stop at the unison position ; should the 
two not then start together а second depression ensures unison. An accessory 
is described in which the key is provided with a conducting tip and two extra 
springs connected to the ring and a rotatiag make and brea operated through 
half a space by a wiper pawl on the shaft. 8 claims. 


8,886. ‘Improvements in hand-fed focussing electric la ” J. Е. Barnard 
and Т. А. B. Carver. Dated April 7th, 1897. Hand regulated focussing lamps for 
magic lanterns or like purposes are so constructed that the carbons are carried 
by insulated holders on both slides. These slide on two parallel rods carried by 
& block which is clamped pivotally to & support attached to the lantern. The 
slides engage oppositely threaded parts of a screw for regulating the length of 
the arc. The screw is supported by а bearing, which slides on the rods and is 
movable along them by а second screw turning in the block to adjust the 
position of the arc. To facilitate regulation, an image of the arc is thrown on & 
marked screen by a small hole іп a plate, these parts being carried by an arn 
clamped adjustably on the support. 2 claims. 


6,908. ‘Improvements in electrio couplings. W. J. Davy and d. T. Davies. | 
Dated April 7th, 1897. Couplings for arc and other lamps that have to be raised 
or lowered. The hood or mantle is screwed to the supporting arm or bracket 
and is fitted with a flange to which an insulating blook is secured. The block 
carries two concentric conducting rings to which the conductors are connected, 
they also carry depending spring contacts. On the top of the lamp is fitted 
another disc fitted with concentric rings adapted when the lamp is raised by the 
cord to engage a spring, these rings are connected to the lamp terminals. The 
cord is connected to an insulating block which passes through an opening in 
the upper disc and во forms a guide. The pulley is fitted within the mantle 
and the cord passes through an inclined tube to prevent the ingress of rain. 
In a modified form the helical springs are replaced by curved plate springs, and 
additional elasticity may be given by mounting the diso on springs. 2 claims. 


8,970. ''Improvements in electrical ыра apparatus, and ia used 

connection therewith as a system for electrical communication.” К. 5. Hampson. 
Dated April 8th, 1897. Relates to an electric bell and bell indicator system for 
communicating between the different carriages of a railway train, &c., or between 
parts of a ship, &c. In the form of indicator employed the flag or disc, &c., 
being normally locked in its non-indicating position by the catch on the arma- 
ture and by а second catch on the rod to prevent its displacement by vibration. 
When the bell circuit is completed the electro-magnet ів energised, and releases 
the flag, &c. The flag is reset by means of the slide. The invention 15 de- 
scribed as applied for communicating between the passenger carriages of & 
railway train and a buffet саг. An indicator in the buffet car shows the саг. 
riage from which the signal was transmitted, and au indicator in the carriage 
shows the compartment requiring attention. Bclaims. 


6,166. “А method of and apparatus for erecting overhead electrio conductors fer 
railways aud tramways.” Or. J. Werther and A. Schaffer. Dated April 10th, 1897. 
The overhead cunductor to be strained is fixed at one end and is carried by & 
drum mounted on atrolley. The trolley is provided with ladder supports sur- 
mounted with в guide roller. The trolley is secured to the track by gripping 
jaws and is provided with loose brake blocks. The conductor is strained by а 
hauling chain and gripping jaws. А second trolley or ladder with йш jaws 
is moved up to the trolley after the conductor is strained, and the tro ley is 


then moved off a further span. 2 claims, 


ERRATUM.—ELE&CTRICAL Review, No. 1,156, page 80, Abstracts of Published 
Specifications, for 20,180 read 29,180, 
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In another column will be found a short referenoe to a 
description of some tests by Prof. Weighton upon the 
experimental engines at the Durham College of Science. His 
conclusions are, of course, only absolutely applicable to 
the particular case of the engines he employed, but they 
may fairly be taken to be approximate for other engines. 
What he finds from the particular series of testa he has now 
been making is much as follows: — That the best point of out- 
off in th» cylinders of all multi-cylinder compounds, with the 
exception of the first cylinder, is an invariable, and depands 
solely on the capacity ratio of the cylinder in question and 
the one preceding it in the series. The point of cut-off 
thus determined is that which gives maximum economy. 

This conclusion, it appears, holds good, whatever may be 
the point of cut-off in the first cylinder, and for any steam 
pressure that may be employed. This, if borne ont by 
further tests, is a fact of great practical value, for it means 
simply that no variability need be applied to any cylinder 
except the first, but that the cut-off in all succeeding 
cylinders can be fixed by the engine designer, and no sub- 
sequent change can effect any economy. It is curious also 
that the point of cut-off in the later cylinders of triple and 
quadruple engines should coincide both for maximum 
economy and maximum power; but this does not hold good 
for the cylinder next following the high pressure cylinder 
in either engine. In the ordinary two-cylinder compounds, 
there is but slight difference between the cut-off points in 
the large cylinder for maximum power and maximum 
economy. Looking at this question from the standpoint of 
electrical traction or power distribution generally, with the 
wide variations in load which are found to be so inimical to 
economy, it would appear that the high pressure cylinders 
of such engines ought to be made fairly large in order that, 
by the rule given by Prof. Weighton, their low pressure 
cylinders may have a late cut-off. Thus a ratio of 8:1 
would give, practically, a cut-off at one half the low 
pressure stroke, a result that has not. been far missed as the 
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finding of general experience. A small cylinder ratio is 
certainly desirable for а compound engine on variable load 
for several reasons, even though it msy make heavier 
demands on the strength of crank pins than more fashionable 
ratios call for. A large first cylinder enables a heavy and 
sudden accession of load to be more quickly picked up; at 
the same time that it opposes a greater back effect to the 
acceleration of an engine which is beginning to run away 
when suddenly relieved of load, and under the action of the 
steam still passing through the engine. 

Prof. Weighton makes a further pointed remark to the 
effect that his tests show no marked evidence that the 
maximum economy of a steam engine is associated either 
with equal division of duty between the several cylinders, 
or with an equality in the several temperature ranges. 
Engineers who have been disposed to lay considerable stress 
on equal division of labour between the cylinders have, we 
are inclined to think, not had much foundation for their 
belief. We confess to having ourselves always been of the 
opinion that there was much more to be said on behalf of 
the equal temperature range theory, and even this may 
need to be abandoned. If it should prove that temperature 
range is of no importance, which we cannot at present 
think will be found to hold (as, logically, it should hold, to 
the extent of abolishing all compounding, so far as thermal 
savings are concerned), then are engineers thrown back upon 
almost purely mechanical reasons to explain the supposed 
economy of compound ‘working ? The surviving reasons 
would be chiefly that the leakage perimeters are leas in the 
compound than in the simple engine, that there is less 
logs in the clearance spaces, and that the hotter cylinder 
is so much smaller and will lose less by radiation 
losses. May it not even be possible that modern accurately 
made engines do not leak steam past their pistons and valves, 
and therefore the sole reason now remaining for compouud 
working is the great reduction of stresses on the crank pin, 
rods, &c., and the smaller high pressure valves required? We 
should like to see Prof. Weighton address himself to the 


subject of piston and valve leakage with a view to deter- 


mining whether the leakage past a moving piston is greater 
than it is with the same piston when at reat. If this could 
be shown to be the case, it would go a long way to prove the 
mechanical argument for compounding. 


Strikes in 1899.—The published statistics in the Labour 
Gazette, though not quite complete for the late ‘year, are 
sufficiently so to disclose what we fully expected to hear, 
that the year was remarkable as having been freer of 
important disputes than any year of recent times. True, 
there was the jute trade dispute in Dandee, affecting 35,000 

ple, of some weeks’ duration in August and September, 

ut otherwise no dispute of the year affected as many as 


10,000 people at once. There were in all 721 new disputes 
recorded, which affected 178,440 workers, and the duration 


of these was 2,496,358 working days. None of six pre- 
ceding years has shown go good a record. The settlements 
effected were almost equally divided in favour of employers 
and of employés, or compromised. The worst strike was 
that of the plastererr, which affected 4,000 men, and had an 
aggregate duration of 200,000 days. Of the 178,440 people 
affected, London stands for only 6,876, and Ireland for only 
2,878. Scotland was quarrelsome, and totalled up over 
60,000, or over double as much as the 27,674 of happy and 
peaceful Lancashire, with Cheshire thrown in, the former 
county alone exceeding Scotland in population. There 


4 


were 1,436 increases of wage, and only 17 deoreases, 
exclusive of agriculture, the railways, and seamen. No 
fewer than 1,110,128 people had their wages raised. 
Only 1,069 were reduced. The workpeople in the 
employ of public authorities were chiefly those who 
enjoyed the benefit of shorter hours in which to draw 
the ratepayers’ money. Observation of many public paid 
workers all down the scale seems to forbid the use of the 
word work. We note that at the adjourned general council 
meeting of the General Federation of Trades Unions held at 
the Queen's Hotel, Birmingham, there were present the 
representatives of 380,000 workers. There appears to be a 
tendency towards federation in both camps, and, probably, as 
with modern warfare, federation will enable both sides to 
fight во well that there will be more гес and less folly in 
future disagreements. The action of a p agitator, as in 
1897, could hardly receive the support of a federation of all 
industries. The new unionism is, we hope, dead, and has 
again made way for the more successful and better led 
unionism of the type of the Steam Engine Makers' Society, 
or Mr. Knight's Boilermakers' Society. 


Sociétó Internationale des Electriciens.—At the 
meeting of the Société des Electriciens an interesting paper 
by MM. Cuénod and Thury on the trangmission of motive 
power to great distances by means of continuous current on 
the series system was read. The sitting took place on 
January 10th, with M. Violle in the chair. M. Cuénod first 
made some general observations on the system of series 
transmission. The qnestion of economy must be specially 
considered. A transmission can only be economical if the 
cost price of 1 H.P. fora year does not exceed 100f. to 150f. 
The cost of installation should be about 1,000f. M. Cnénod 
referred briefly to the advantages and inconveniences of 
transmissions by continuous current in series and by alter- 
nating currents. He stated that M. Thury effected the first 
transmissions by continuous current in series in 1889 for an 
installation of 140 H.P. at 48 kilometres. At the end of 
1889 M. Thury transmitted to various distances a total 
power of 16,300 H P. with generators each capable of giving 
a maximum of 3,600 volta, М. Спёпо1 showed that in this 
system the current remains constant, and only the differ- 
ence of potential varies. It is found that the series system 
offers great advantages over the alternating current system. 
The efficiency of the dynamos is equal to that of the best 
alternators. There аге no transformers and there is no induc- 
tion in the lines. M. Cuénod estimates that a saving of 
18 (?) to 20 per cent. can be realised. He also finds other 
advantages in the system, especially with motors. The work- 
ing is simple and the maintenance easy. M. Thury then took 
up the subject and explained the various apparatus required 
inan installation of motive power for a series distribution by 
continuous currents. He made a table and described the 
following appliances: A short-circuiting apparatus, and ап 
apparatus for avoiding sparks at the moment of starting. The 
maximum pressure used by M. Thury in his installations is 
12,000 volte, but he hopes soon to arrive at 22,000 volts. 


The Institution of Mechanical Eagineers.—The 
annual report of the Council, presented at а recent 
meeting, contains, among many other statements, the follow- 
ing remarks re work now proceeding :— 


Progress has been made during the year with the various researches 
undertaken by the Institution. 

The fifth report of the Research Committee on Alloys was pre- 
sented and fully discussed at the Febraary meeting, and Sir William 
C. Roberts-Austen, the reporter, is now at werk upon the effect of 
annealing and tempering on the properties of steel, which will form 
the principal subject of the next report. 

The gas engine research has been further advanced by Prof. 
Burstall, who hopes to be able to present bis report early in the 
present year to the committee under the chairman hip of Dr. 
Kennedy. А 

The value of the steam-jacket is the subject under investigaticn 
by Prof. Beare, who has accamulated further data towaris his 
Puri report to the committee under the presidency cf Mr. Henry 

avey. 

The compound steam-jacketed condensing engine at King's College, 
London, has been working. Prof. Dapper has not yet been abla to 
commence the first series of complete tests, but promises his 
report soon. 
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RECENT PAPERS ON THE COMMUTATION 
OF THE DIRECT CURRENT DYNAMO. 


Тноввосвм Витр —" Sparking, its Cause and Effects”: read at the 
meeting of the American Iastitute of Electrical Engineers, 
D xcember 15*h, 1897. | 
#твонЕв Howwmxw.—' О servations of Methods of svoiding Spark- 
ing iu Continuous Ourrent Machines."  lektrotechnische Zeit- 
Schrift, December 30‘h, 1897. 
Eustace Tuomas.—" Sparking in Dynamos.” The Electrician, 
February 18°h, 1898. 
N. ALLEN.—" Sparkless Rvertal in Dynamos.” Journal of the 
Institution of Electrical Engineers, April, 1888. 
W. Н. Evenarr and A. H. Pzaxz —“ Experiments on Commutation 
in Dynamos and Motors." The Electrician, April 22nd, 1898. 


W. Н. Буввювтт and A. H. Praxe.—" The Е ot of Commutation on 


tbe Field of Dynamos and Motors." The Electrician, December 

$ 
E ARNOLD — Elektrotechnische Zeitschrift 
G. Карр. — Elecktrotechnis he Zeitschrift, 1899. 


(Continued from page 87.) 

As to a value to be assumed for f, the field error. F, the 
rate at which flax is to be withdrawn from the ooil during 
the period 2 T to produce perfect commutation, is a nearl 
uniform rate which withdraws 200,000 lines in a peri 
-002 second. So that the value of F is nearly constant at 
108 units. Suppose the commutation field to be in error by 
about 10 per cent, so that f = 10’, and may be assumed 
constant for the values of . between — 1 and + 1, $e. 
daring the whole commutation period we are considering. 
Inserting these values in the expressions for a, ö, and g, we 
have— 


a= 005 
5 = 1 
g=1 
and у the excess current in the local circuit 


, 
>= (La) fm (L E ojus 
і + 4 1 — „ 


a | | 4 


«11 ттЁттт 
ТТТ" 
Fia. 12 


The evaluation, of this expression gives the values for y in 
the series of positions between positions I. and III., fig. 12. 
In position I. = — 1 арӣ y = о. In position П. ~ = o 
and у is in the direction of the small arrow. In position III. 
+ = + land y = o. | 

The diagram of fig. 13 gives the resulta of the evaluation. 


Curve A gives the value of г“: ( + B | 


і — „* 
г nw : 7 
Carve в gives the value of J є (1 m : cv obtained 


by graphical measure. 
Curve c gives the value of y, which is the ratio of the 
ordinate of B to that of a. 

. Curve р gives the value of the electromotive force acting 
from the brush towards bar А (fig. 12) obtained from the 
formula— 

T 2r 
14 
Curve E gives the value of the electromotive force acting 
from bar в (fig. 12) towards the brush, obteined from the 
formula— 


The currents and electromotive forces given by these 
curves are due to the field error, and are to be added to or 
subtracted from those which are characteristic of 


Fra. 13. 


commutation. In = wa considered а d of ы 
amperes is passing through а contact resistance of *001 о 

so if ihe current is evenly distributed the fall of potential 
over the whole surface is `2 volt. The electromotive foroe 
given in curves D and E are to be added to or subtracted 
from this, according as the commutation field is in defect or 
ехоевв, 

The forms of curves D and E show that only just before 
the commutator bar leaves the brush does the electromotive 
force due to the field error assume much im ое. This 
force here does not exceed *4 volt except for the last sixteenth 
part of the commutation period. If in the case we are 
considering the permanent difference of potential of *2 volt 
were in an opposite sense to that due to the field error, this 
error would produce only an insignificant eff ot on the 
distribution until the bar was just about to leave the brush. 


When „ = 99, i e., 10th of a second before contact is 


broken, a current of 12 amperes would be passing with a 

fall of potential of 2:2 volta, This is sufficient to produce a 

serious spark. The general conclusion that the action is 

confined to the time just before contact is broken corresponds 

te gah that sparking takes place at the toe of the 
rash. 

It may be observed that the effects that have been tabu- 
lated are directly proportional to the magnitude of the field 
error, and the energy expended in the spark is proportional 
to the equare of this error. 

§ 16.—The sparking at the toe of the brush поей by 
error in the commutation field can be reduced by modifica- 
tions in the arrangements of the commutator and brushes. 
Modes of doing this by inserting resistance either into the 
armature connections, or into the body of the brush, have 
already been referred to, and this section deals with the 
character of the improvement obtainable by such means. To 
show this we shall trace the values of two quantities during 
the commutation period, calculating their respective values 
at each instant, for several arrangements of brush collection. 
These two quantities are the fall of potential from the brush 
to а commutator bar, and the current passing from the brush 
into the commutator bar. So far as these quantities are due 
to an error in the commutation field, and their values will be 
traced during the whole time that a given bar is underneath 


| 
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the brush. Fig. 12 shows a series of positions of a commu- 
tator bar (the one shaded) during period, and the two 
quantities to be discussed are the difference of potential 
between the brush and the Баг, a quantity we may call e, 
caused by the field error and the current y. In the firet 
half of the period, i., between the positions I. and III., the 
values of є and у are both negative, between the positions 
III. and V. they are both positive. "Tbe whole period I. to 
V. is twice the time that has been called the commutation 
period, and the series of values of y in the first half is I. to 
III., is the same only with reversed sign to that of the 
second half III. to V. The figures along the axis of ordinates 
of fig. 14 show to which position of fig. 12 the several points 
along the curves refer. 
In fig. 14, nine curves are plotted. 


INE 
VA 
T 

Де 


ГАР 


Values of ordinates 10 second before the contact is broken at V, 


A 2°86 volte. 
а 11˙8 amperes. 


B 1°09 volt, 
99 amperes, 


"99 volt. 
c 4°95 amperes. 


D 41 volt. 
d 2°05 amperes. 


Fia 14 


The curve в gives the resistance of the contact area 
between the brush and the commutator bar which is sup- 
posed to be the same in all cases, viz., O25 ohm per sq. om. 

The carves marked A, B, 0, D are carves of E. M. F. between 
brush and bar, values of e. 

The curves marked a, b, c, d are curves of current between 
brush and bar, values of у. 

The carves A, а refer the case when there are no armature 
connections and no extra brush resistance. In the analysis 
of $14 a = 005, b = 71,9 = 1. 

Tae curves B, ö refer to the case when armature connections 
are used, each of which has nearly 20 times the resistance 
of an armature section, 00195 ohm. In this case for the 
analysis of $ 14 a = 2, b = ‘1,0 = 1. 

The curves c, c refer to the case when the armature con- 
nections are nearly 125 times as great as that of an armature 
5 each being 01245 ohm. In this case a = 1'25, 

= ‚ 9 = 0. 


The curves р, @ refer to the case when no armature con- 


(omitting armature connections), 5 = 5 


neations are used, and the value of r is increased to five 
times it& former value by inserting resistance in the body of 
the brush without altering the contact surface resistance. In 
this case a 005, b = 5, g = 1. 

$ 17.—To compare the curves of fig. 14, it may be 
remarked that with perfect commutation heat is developed in 
the armature connections а& each commutation point at a 
rate which has a mean value 4 c? x J p for the whole com- 
mutation period : where 2 c is the total current collected at 
the point, and p is the resistance of each armature connection. 
Also heat is developed under the ваше conditions in the 
brush at a rate 4 c? x r; where r is the brush resistance. 
The sum of the two quantities r and 3 p is tabulated below 
for each case ав а measure of energy wasted in commutation 
resistance. 

The most important quantities shown by these curves are 
the values of the ordinates just before the contact is broken, 
when the arc is struck; and the product of the current 

assing at that instant by the fall of potential may perhaps 

e taken as the measure, for purposes of comparison, of the 
destructive power of that arc. The values given by the 
ordinates of these curves have to be added to or subtracted 
from the values for perfect commutation according as the 
commutating field is in defect or exoess, and in the table 
below is given the value of that prodact in each case for an 
instant, rovodoth of a seoond, before the contact is broken. 
At this instant the fall of potential from brush to commu- 
tator for perfect collection is 2 volt, and the current passing 
is 1 ampere. These quantities are to be added to orsub- 
tracted from those due to field error according as the latter 
is in defect or excess. | 


Product of current and fall of potential 
| at the instant before contact is broken, 
r+ 1 p, the measure of the measure of the energy of the arc. 
Case. energy waste 
commutation resistance. 
Field 10 per cent. | Field 10 per cent. 
in defect. in excess. 


à a | 001 33 24 
n, | 001 + 4 062 = "0017 24 16 

с.с | 001 + 3 0125 = 0062 72 33 
D, d 005 1:8 | :9 


The second case shows that no considerable improvement 
is effected on the first case by using additional armature 
resistanoe to absorb 26 per cent. of the power of the machine. 
A comparison of the last two cases, in both of which 1'5 per 
cent. of the power of the machine is wasted in extra resist- 
ance, shows that during the greater part of the commutation 
period the armature connection resistance reduces the effect 
of the field error more than does the brush resistance ; but 
that the latter is by far the most efficient at the moment when 
the action is most important, viz., just before breaking 
contact, The crossing of the curves ср, and c d, a little 
before the position v, illustrates the peculiar efficiency of 
carbon brushes. 

$ 18.—It is a matter of common experience that the 
coliection is improved by increasing the number of commu- 
tator sections. The reason of this is clear on referring to 
the analysis of $ 14. The value of у is a function of t 
quantities, a, b, g. It is reduced by any increase in the value 
either of a or 5; and is increased in direct proportion by an 
increase of g. For good collection a and b should be as large 


T 
Now a — Бо а 
% { 


r T 
$ E E and 9 = 


as possible, and 9 as small as possible. 


2 


m 


— ° — — 


l 


number of turns to a section increased in the proportion, 
say, of n: m; and if the thickness of the brash, and in 
consequence the value of т, is unaltered; then а and g are 
reduced in the proportion of m: n, and b is reduced in the 
proportion of n? : m. A little consideration of the curves 
of fig. 14 shows that this must be disadvantageous to the 
collection if m is > n. If, again, the thickness of the brush 
be increased to the width of one of the new commutator 
bare, and correspondingly reduced in width so as to keep 7 
unchanged, T will be increased in the ratio n :m. Now 


If the armature sections are reduced, and the 
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a and 9 have their original values, while 5 bears the ratio 
n :m of the old value. This is still disadvantageous to the 


collection. 
(To be continued.) 


ECONOMY OF INJECTORS. 


THERE can be no boiler feed pamp so economical as the 
injector if the tem ure of the feed water is sufficiently 
high to admit of the use of an injector. But there are not 
many power stations wherein the injector is a really legiti- 
mate feed apparatus. In a non-condensing station the 
waste steam applied to the feed water ina coil is 
sufficient to heat the feed to 212°. The injector will not do 
this, but will feed at about 190°, and, moreover, it is, so far 
‚ав it goes, an economical instrument, for all the heat that 
goes into the injector either becomes converted into the 
necessary work of forcing water into the boiler, or appears as 
in in the boiler. There is no waste. If exhaust 


steam has a sale the injector is a good boiler feeder. It is 
cheaper, also, to use condensing engines than it is to use the 


steam in a feed-heater coil, but the feed water should still be 
sent through a coil in the exhaust main between the engine 
and the condenser on its way to the boiler, and should also 
be heated by a live steam coil in the absence of an 
economiser before entering the boiler. In this connection we 
feel disposed to condemn the use of the perforated feed pipe 
where the feed water has much carbonate in solution. A 
carbonate feed water heated well towards 212° in the 
economiser will quickly choke the internal feed pipe of a 
high pressure, and, therefore, high temperature boiler, owing 
to the deposit of the lime salt as soon as the temperature of 
212° has been acquired by the entering water, which occurs 
before it escapes at the perforations of the internal pipe. 

It is probable that an open trough in the boiler, as sug- 
geated bysome writers, would give better results, the feed water 
depositing its salts in the trough instead of choking the 
perforations of the steam pipe. Much controversy has 

round the injector. In the first place, its action has 
been looked upon as somewhat mysterious because it has no 
moving and the conventional engineering mind could 
not see clearly the action of а steam engine without a piston. 
Mechanically, engineers saw the advantages of a rotary 
engine, but they crippled their correct theory by insisting on 
a piston, until Parsons came forward, and, without pistons 
in his turbines, which we believe have now taken the highest 
position in kilowatt-hours per pound of steam yet attained in 
the generation of electrical energy, he has made a rotary 
engine that is, up to a point, perfect. Had the kinetic theory 
of gases been earlier promulgated, it would have perha 
sooner appeared pa that the injector was a very simple 
application of . theory to practice. Nothing is more 
ideally simple than the kinetic theory of gases. Appio even 
to piston engines, it explains the transformation of heat into 
work upon & moving piston in a far clearer manner than any 
other attempted explanation, and it fits the action of the 
injector to a.nicety. It affords, moreover, the same clear 
any endis the action of the exhaust injector, which has 
not employed to the extent that it deserves. Indeed, 
we have known men refuse to employ the exhaust 
injector in the most fitting circumstances, because 
they themselves—little tin gods—could not see how 
such a thing could work with exhaust steam. Exactly 
the same reasons are advanced against the use of 
electricity, of blast furnace gas for motive power, and a 
hundred other things, and the mental atrophy of the rich 
men of this country is responsible for any amount of indus- 
trial lethargy, for the difficulty of introducing sound ideas, 
and the ease with which unprincipled men foist rotten ideas 
upon the public. 

Reasoning on the basis of the kinetic theory, the action 
of the injector consists simply in affording a free orifice for 
the escape of the molecules of steam at the velocity they 
possess at the steam temperature. The molecular velocity of 
water vapour at 0° О, is 566 metre seconds, and the energy of 
movement inereuses with temperature. The steam molecules 
share their kinetic energy with those of the water that are 
brought into parallel with the flow of the steam, A mean 
combined velocity resulta which exceeds the velocity of ont- 


flow of water at the boiler pressure. The jet entera the 
boiler by virtue of ita superior velocity, and the energy of 


the jet is concentrated upon во small an area of cross-section 


that ita advance cannot be checked by the boiler pressure, 


which simply means that there are not sufficient molecules 


bombarding any area of the size of the jet oross- section to 
drive the jet back again. As the reduction of temperature 
measures the amount of kinetic energy destroyed, it is easy 
to see that the colder the supply of water to an injector, 
the more effective will be energy transference, for more 
steam molecules will be deprived of heat and their energy 
given to the combined jet. 

The following practical figures are given by Mr. Hortz of 
the performance of well-made injectora. To premise, all 
injectors are numbered by the diameter of the injection 
nozzle at its smallest section expressed in millimetres. This 
arose from the fact that the injector was invented by Giffard, 
a Frenchman, and it was, of course, measured in millimetres, 
and the first English makera, Snarp, Stewart & Co., followed 
the same practice. Of the heat of the steam practically one- 
fifth is used in work and four-fifths go to raising the tem- 
perature of the water. Obviously when the water jet has an 
energy in excess of that necessary to enter the boiler, as it 
always has and often to a considerable amount, the entering jet 
of water produces eddies inside the boiler and finally comes 
to rest by fluid friction. There is no loss here; the surplus 
energy again appears as heat end helps to raise the general 
temperature of the water in the boiler. The water delivered 
will be 9 to 14 times the weight of steam used. Ata 
delivery temperature of 150° the ratio of water to steam will 
be 12; at 260° it will only be about 5. To clean injectora 
of the lime deposit which go often accumulates in them, the 
brass parts may be placed in 1 to 10 diluted hydrochloric 
acid until “ boiling " ceases, but Mr. Hortz recommends the 
use of reamers borrowed from the makers. We fear few 
makers would lend such tools, and we doubt the method as 
the risk of damage is too great. The acid method is good if 
the injector parts are of gun-metal, as they shou'd be. 

The author might have added that many of the modern 
in j eotors are put together far too slightly, and are badly 
arranged for pulling apart, and very apt to be broken at 
cast-iron screwed body joints. 

We have found flake graphite and mineral oil a useful 
smear on all parts before putting together. Dixon's smear 

„as it is called, is the best material to use, and is 
probably compounded somewhat as above. It is useful for 
all manner of screwed joints, and avoids the pernicious effeota 
of paints. W. H. B. 


OIL ENGINE WITH DIRECT-CONNECTED 
GENERATOR. 


Ков many years, says the New York Scientific American, 
Europe was ahead of America in its use of gas and oil engines, 
while the latter country led the world in the development of 
electricity and the constraction and use of electric maohi- 
nery. To-day, however, there is a growing appreciation of 
the economic merits and wide range of application of the 
former types of motive power, and the firms which were 
early in the field in the design and construction of gas 
and oil engines have their hands full in keeping pace with 
the demand. The merita of the gas engine are well under- 
stood, and the same advantages of low first cost, ease of 
application and handling, and cleanliness, render the oil 
engine an ideal prime mover where small units of power 
are required, while the cost of operation is greatly reduced. 

We herewith illustrate a Mietz & Weiss engine which 
consumes the ordinary kerosene of commerce. These engines 
are made in eight sizes, ranging from 1 up to 20 н>. 
The 1 H.P. engine weighs 600 lbs., and covers 80 x 86 
inches of floor space, while the 20 HP. engine calls for 
60 x 90 inches and weighs 6,500 lbs. The engineillustrated 
is of 4 н.р, and is direct-conuected to a generator which ів 
mounted upon a common base, and has a capacity of 40 
16-c Р. incandescent lamps. As the engine is of the two-cycle 
type, with an explosion at each revolution, it is susceptible of 
а more perfect regulation than the four-cycle engine. The 
crankshaft is entirely enclosed, with a view to excluding 
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dust and dirt, and particular attention is psc to lubrication, 
а special oil reservoir being provided at the right side of the 
engine frame, from which the oil is drawn by the i 
vacuum formed, during each revolution, in both crank 
chamber and cylinder, and fed to the crank pin and cylinder, 
the maia bearings being taken care of by automatic ring 
oilers. The kerosene, which is carried in a closed copper tank 
firmly screwed to Е 
the cylinder, has а 
capacity of 10 
hours run. The 
consumption is 
about three-quarters 
of a pint per H. p. 
hour. А 
The oil is fed 

from the tank to 
the cylinder by & 
small oil pump, 
operated by an 
eccentric оп the 
main shaft, an in- 
jection of oil taking 

lace at each revo- 
ution. The placa 
of the throttle in a 
gas engine is taken 
by a little hinged 
finger on the plun- 
ger of the oil pump. 
When it is desired 
to stop the engine, 
the latch is thrown 
up, clear of the 
follower, and the 
pump is thereby | 
thrown out of operation. The amount of oil fed to the 
cylinder is controlled by а simple and effective governor. 

The direct connecting of a generator to an oil engine calls 

for a certain measure of elasticity in the coupling, although, 
as already explained, the fact that an impulse is given at each 
revolution secures a very even running in these engines. In 
the озари Ње power is transmitted through three studs 
provided with rubber rings which are of sufficient strength 
to carry more than the required load, and serve to absorb all 
Bhock and ease the strains due to sudden variations of load, 
orto the irregularity in the alignment of the engine and 
dynamo. The engines are built by August Mietz, of New 
York City. 


ELECTRIC TRACTION EXPERIMENTS 
IN LONDON. 


WHATEVER may bave been the views of the shareholders of 
the Metropolitan Railway Oompany with reference to the 
statement of the chairman regarding the electric propulsion 
experiments now in operation, we confess to a feeling of dis- 
satisfaction. We are told that certain trials have been made, 
but farther tests are necessary before the directors can decide 
upon the question. It might, however, be as well to quote 
the chairman’s remarks before making any comments ; they 
are 88 follows :— | 


In regard to the experiments in electrical traction between Багі 
Oourt and High Street, Kensington, the board felt some disappoint- 
ment that those experiments had not yet been completed, and that 
they were therefore unable to make any definite statement in regard 
to the result. The shareholders, however, might reat assured that 
the question of the adoption of electric traction was exercising the 
board's very careful attention, and he might state that they bad tried 
other experiments on a piece of line at Wembley Park, which, so far 
as they had gone, had given the directors and officials an amount 
of valuable information that would assist, materially, in solving the 
difficulties in the way of applying electrical traction to the working 
of the company’s railway. They also considered that those additional 
experiments had been valuable in training the engineering staff at 
Neasden, in the use of the new tractive power. 


Of course, there can be little doubt that if electricity is 
eventually applied to working the Metropolitan Railway, it 
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will be one of the most important applications of electricity 
in the world, but one must confess to & oertain amount of 
misgiving ав to what the directors are doing in the way of 
experiments; what are they endeavouring to arrive at, and 
what are the experiments showing ? Оле is almost inclined 
to think, judging by the chairman’s remarks, that they are 
going into the question of electric traction de novo, without 
| much reference to 
what has been 
already accon- 

lished in the 

nited States, in 
Europe, and parti- 
cularly in our 
own country. 

Even if one were 
to study only the 
electric under. 


vast fund of infor- 
mation and data, 
much of which 
о; һе 5 
applied to the pro- 
bleme of the Metro- 
politan Railway. 
Save for the triba- 
{агу lines of tbe 
latter, there а not 
а to any 
ш differences 
between the require- 
menta of the City 
апа South London 
Railway and those 
It may be that the advisers of 


of the Metropolitan. 
the latter concern have carefully studied the various 
electrico railway systems of the world, and that they are 


perfectly acquainted with what has been done with 
the three-phase system in Switzerland, with the mul- 
tiple unit oe of the Chicago line, and the numerous 
branch and light railways of America. We are not suggest- 
ing that the directors of the Metropolitan Railway are not 
justified in being cautious in a scheme that may involve a 
great expenditure, but on the other hand, an excess of caution 
may result in elementary experiments, and it is in this 
direction that the greatest danger is to be feared. It is 
apparent that the directors of the Metropolitan Railway do 
not consider that the Earl’s Court experiments are going (о be 
conclusive enough, or they would have hardly started a fresh 
set of experiments at Wembley Park. We do know for a 
fact that whatever results may bave been achieved at 
Wembley, the experiments have been of a most restricted 
nature, and that being во, it is rather difficult to comprehend 
that much information could be gained which “ d assist 
materially in solving the difficulties in the way of applying 
electrical traction to the company’s railway.” 

We have always unders that some of the special diffi- 
culties of the Metropolitan system were the und 
tunnels and cross-overs, but how could the Wembley experi- 
ments help to solve those problems? There are no tunnels 
and no branch lines at Wembley, and, as far as we can see, 
the only end for experiments there would be to determine 
the various details of the electrical equipment according to the 
work to be accomplished. But all those questions have been 
fully worked out, and the resulta are available to ays Ач 
As far as we have seen the sample system at Earl’s Court, 
there is no departure from previous practice, bat electrical 
engineers who are familiar with traction questions could tell 
exactly what such a system would accomplish without 
troubling to put down plant. It could hardly be urged that 
traffic problems were to be considered, for the line between 
High Street, Kensington, and Earl’s Court would hardly aid 
in solving them. Considering that the Central London 
Railway will shortly be available for traffic, that the Waterloo 
and City is а conspicuous success, and that other under- 
groai electric railways are in progress, the policy of the 

etropolitan Company would appear to be a halting one. We 
admit there may be some difference between the Metropolitan 


and the other systems, and, moreover, the length of line is 


to the use of mankind. 


Vol. 46 No. 1,159, Funnbanr 9, 1900.] 


THE ELEOTRICAL REVIEW. 


215 


quite incomparable, but an мо that may arise from 
these causes cannot be solved by small experiments at, Earl'a 
Court and Wembley. Supposing the experimenta at these 
places are not satisfactory to the directors of the Metro- 
politan Company, will they then decide that electricity 
canuot be app ied to the underground railway; or will 


they F electrical working in spite of the inoonclusive 
nature of the experiments? If they adopt such a course, 


they will lay themselves open to the charge of making 
unnecessary experiments, and if they determine not to use 
electrical methods they must, in accordance with the re- 
commendation of a Parliamentary Committee, find some 
adequate means of ventilating the tunnels, the condition 
of which is daily growing worse. The position is one of 
some difficulty, and is not likely to be improved if a 
strong attitude is not adopted. | | 


J PROFESSIONAL PUSH. 


THERE can be no occupation more honourable than that of 
the engineer, namely, the subjugatiou of the forces of nature 
o be able to do this is the 

distinctive character of the human intellect, and it is the 
business of the engineer to do it systematically, in the highest 
degree, and on the largest scale. Le opere artifex. There 
ought to be no possible question as to the action and position 
of those who have been instrumental in carrying out the 
material triumphs of modern civilisation. 

This is the theory, very pretty like most theories, but fora 
long time the facts corresponded to it. Of the canal 
makers, of the early railway makers, of the trainers of river 
and tideway, and the builders of docks and dame, whatever 
might be their origin or education, no one could be in doubt 
as to their true position or the integrity of their works. Is 
it then to be reserved for an age in which all men are 
educated, and for the latest born and most highly technical 
of the various branches of engineering to falsify the theory ? 
The facts are unpleasant. | 

Civil engineering has been а B ied: with a strong 
sense of dignity, and it has seemed as impossibie for a civil 
engineer to tout about for business as it would be for a 
barrister or a doctor. In electrical engineering we have not 
yet come to open advertising after the style of the music- 

1 “star,” though even this would be less objectionable 
than some of the practices now commonly indulged iv, to 
procure a practice of another kind. Short of this, however, 
all considerations seem to have been thrown to the winds and 
the chase of the nimble guinea is indulged in by methods 
most ucsportemanlike and destructive of the general 
welfare. 

Formerly, when electricity was not taken seriously, and 
electrical machines were apparatus for giving you a shock, 
there was a certain breed of “ medical electrician” who was 
& compound of the charlatan and the cheap jack. The 
qualification was to have no knowledge of either medicine 
or electricity, but a profound appreciation of the credulity 
of the public. Such people maintained an ignominious 
existence by exploiting the ignorant prejudices of the oom- 
munity, but never even when their impudenoe was at ita 
loftiest flight did it oocur to them to style their miserable 
trade a profession. Yet, after all, did they do anything that 
was ethically distingnishable from what is being done by 
many consulting engineers, who could scarcely conceive it 
possible that they should be mentioned in the same breath 
ag these quacks? Each alike takes the money of the 
ignorant, and each alike gives in return something which, if 
he has the knowledge to which he lays claim, he must be 
well aware cannot fulfil the promises made to the credulous 


When it comes to facta, there are few local authorities that 
can discuss the question of electric lighting withont forth- 


with кещ touting letters asking for appointment 
as “electrical expert” or “consulting engineer," as it is 
variously phrased. 


The fee asked for a preliminary report may be anything 
or nothing. There are cases where a report gratis has 
actually been offered. 


Of course the men who do this are not likely to discover 
insuperable obstacles in the way of carrying out any fad that 
may commend itself to the untanght ideas of the town 
councillor. It is unfortunate alike for the reputation of 
municipal enterprise and the future of electrical engineering 
tbat, generally speaking, the local authorities should Ъз so 
liable to the infection of claptrap. On every Council there 
are men on the look-out for a scheme,’—something to 
bring forward and attract attention. The serious daties of 
the Public Health Act, and other far-reaching measures, the  , 
earnest routine of * municipal life, these are not sufficiently 
picturesque for their restive minds, and do not make for 
prominence at the local clabs and pubs. The worst of it is 
that the unfittest survive, whilst their proceedings deter the 
sounder men from taking part in municipal work. When 
the thing proves iteelf wrong, their errora do not follow 
them very far. They may miss a term or two on the 
Council, but, in any event, there is no personal liability. 
These gentlemen have “ called the tune,” but the ratepayers 
* pay the piper.” Compared with the way a mere Board of 
Guardians may get surcharged and be made individually 
liable over a £6 item, it is just a little ridiculous. 

It is from this class of delegate that the touting expert 
meets with his greatest support. An idea that has been 
fashionable among them lately is Combined Dust 
Destructor and Electric Lighting.” It is not exactly some- 
thing out of nothing, but it is so near to it that there is 
little to choose. They ask for some philosopher's stone that 
will convert dross into gold, canals into cataracts, and 
cabbage stalks into coal. The absolutely newest is tidal 
power, but fortunately that cannot spread inland. In pursuit 
of the ignis fatuss of unpaid-for power, there is nothing they 
will not ask for—and ge’. So that one really hesitates to 
mention other possible, but as yet, unadopted absurdities, for 
fear of finding them come at once into vogue. 

In catering for this class, estimates must, of course, be 
ada for popularity, and must therefore show an early 

rofit, The following isan example of how it is done:— 

here is no justice or advantage in gibbeting one particular 
case, which is no worse than a dozen others, and therefore as 
the number of electric lighting stations is still limited, a 
scheme shall be taken which, as it happened, got such a 
dressing down that it will not be recognised. First of alla 
good round number of lamps is taken as being certain to 
come on from the start. Then it is assumed that each of 
these will bring in —sh. a year, if the price is not bigher 
than so much. From this the annual output is calculated. 
The necessary plant for this output is pretty roughly esti- 
mated for (engines, boilers, machinery, &c., lumped together 
in one item), but the oost of working the station is calcu- 
lated, not on the oost of running this plant so many hours, 
but at so much per unit (being about the average for all the 
stations in the country), as though this varied strictly in 


proportion to the annual output. By means of a little 


adjustment, it will be readily seen that a profit can be shown 
from the opening. The town councillor rarely sees that the 
profit brought out at the end is really assumed in the middle 
of the calculation. 

That is the simple and easy way to do it, and во long as 
that pays better than a better way, that is the way in which 
it wi done. Of course, when a Council has any par- 
ticular fad, like a dast destructor, or the utilisation of 
existing sites, buildings, or water-powers, in conjunction with 
the electric lighting, it is not quite во easy, because it has to 
be determined which of the two is to be made to pay at the 
expense of the other. But in any event it is more prudent, 
from the point of view of both parties, to get in some public 


• “ The spheres of municipal action are almost limitless. Here 
are some—and but а few—of the subjects on which plenary powers 
have been conferred on our municipal authorities, and I ask you, as I 
enumerate them, to note how closely they bear on the moral condi- 
tion of the men and women of our towns: The housing of the people, 
the protection of infant life, the preservation of health, the preven- 
tion of disease, the control of common lodging-houses, the safe- 
gaarding of the worker, the control of the police (and, through them, 
the suppression of crime and vice in their many shapes and forms, 
and the enforcement of the liquor laws), the secaring of the purity 
of food and drugs, the maintenance of just weights and measures, 
and, finally, by means of the latest statute of all, the reformation of 

riminal drankard 


the c .. . What a catalogue of opportunities is 
here. „From “The Relation of Municipal Action to 
Morals,” by Mr. Alfred T. Davies, Oursitor of the County Palatine 
of Lancaster. 
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lighting, if possible, because the cost of running arc lamps is 
& thing that no one can determine without & knowledge of 
the financial state of the station. At least, one London 
Veatry seems to think itself justified in paying to itself out 
of the rates, about, £88 or £40 perlamp, while in the oountry, 
where things can only be done on а small scale, and, therefore, 
come dearer apiece, we have ares estimated for at as low as 
£16. The wicked companies that merely seek to make 5 or 
6 per cent. profit and don't care a pin how bad the municipal 
accounts look, usually tender for the job at about £20 to £25. 
In fact, properly applied, public lighting is as great a boon 
ш qM ing out the finance, as a battery in smoothing out 

e load. 

In general, of course, there is universal agreement that in 
this electric century one should take opportunism to be the 
correct attitude, and there can be nothing more advisable 
than to take “short views.” It is clearly best to prefer the 
certain good of those we know to the unpractical ideal of 
professional honour or the problematical benefit to the pockets 
of a ratepaying posterity. Therefore, if one should manage 
to be called in to advise by the local authority of quite a 
small place hanging on to the skirts of a big town, of which, 
of course, it is inordinately jealous, or of one of a group of 
little places, it is most unwise to trouble oneself with such 
considerations as whether the little town would not do much 
better to ask the big town to supply it with energy 
in bulk, or whether a company that could take in hand all the 
little towns and group them together, working each for what 
it was worth, without regard to local prejudices and jealousies, 
could not supply at about half the rate that any one of the 
little towns could do for iteelf. When one has become a great 
map, with offices in Blank Street, it will be quite time 
enough to go in for this sort of thing, and by that time, too, 
other people will have done it, at any rate, in America and 
on the Continent, and the difficulty of copying them will 
not be nearly so great as designing the thing oneself for the 
first time. Moreover, the councillors want to have the thing 
in their own hands, and will be glad to be advised that they 
should keep it so. Why should any practical man put himself 
out of the way to disoblige his customer and lose his job just 
for the good of the town? The town will never be grateful. 
In every way there can be no doubt in advising :—“ I am 
firmly convinced that the Council should keep the supply of 
electricity in its own hands." 'To вау anything else would 
be as quirotic as to predict а deficit on the firet two or three 
years’ working. A patriotic councillor is, of course, con- 
vinced that his gallant little town is as good as any other 
town, and it would be positive rndeness to tell him that it 
cannot do better. The consultant really knows little or 
nothing about the town, and if he is assured that there are 
peculiar circumstances of superiority about the place, it is his 
obvious duty to accept the matured opinion of people who 
have lived nowhere else all their lives, and therefore are in a 
peus to know all about it. At any rate, it is not his 
ault when his estimate of profit is not fulfilled. 

This, then, is the way to do it, but if things are to continue 
on their present course, а younger generation will have to 
go a little further and give rather more for rather less. The 
smaller a town the more it expecta, and the towns that are 
left are getting very small now. Whether the coming-on 
young gentleman will be equal to the occasion, or whether it 
Ы occur to igo that 15 line pa be drawn some- 
where, remains to be seen. not, the p ta to 
be that the country will be dotted with toy satione iat tha 
rate of one per parish, each producing its annual deficit, dear 
electricity will remain for ever, the resident electrical 
engineer will be rewarded with £1 48, a week and the con- 
sciousness of virtue, while the consultant—well, people with 
any reputation to Јове will keep explaining that though they 
understand electricity and engineering, and can give advice, 
plans and estimates, they are not, and will not be called, 
“ electrical engineers.“ 


The Royal Seciety.—The papers read yeaterday afternoon 
included one by W. C. Henderson, “Oa Electrical Effects 
due to Evaporation of Sodium in Air and other Gases ; " and 
one by Prof. J. О. Bose, On Electric Touch and the Mole- 
cular Changes produced in Matter by Electric Waves. 


LEYTON ELECTRIC LIGHT EXTENSIONS. 


On Saturday last, February 3rd, the chairman of the Electrio 
Lighting Committee, Mr. О. G. Musgrave, laid the memorial 
stone of the new buildings at the electric lighting works, 
Oathall Road, Leyton. Mr. Musgrave gave an interesting 
account of the steps taken by the District Council since the grant 
of their provisional order in 1894. The existing plant is one 
of the few in which gas engines are employed, and as far as 
it existed at that time, will be found described in our iseue 
of November 20th, 1896. Additions were made in 1897, 
1898, ard 1899, both of buildings and machinery, but before 
these were completed it was found that further development 
was шр, and the late electrical engineer to the 
Council, Mr. Bishop, before leaving for Wigan in the early 
part of last year, prepared a scheme for further extensions. 
By this time it had become manifest that in connection 
with апу further addition to the machinery it would be 
necessary to have a steam generating plant. We are in- 
formed that the vexatious delays in connection with the 
m of the gas generating plant, the comparatively 
small load which could be carried even by the larger of 
the gas engines, the constant interruption caused by tem- 
porary breakdowns, which, as the station was now worked 
to ita utmost capacity, at orce effected the quality of the 
light, all pointed to a change in the nature of the generating 
plant. Accordingly one of the first duties which the present 
electrical engineer, Mr. F. Harman Lewis, had to turn his 
attention to was the development of this extension scheme. 
He suggested the acquisition of four largo Bleam engines, 
with dynamos and boilers and large additional service of 
mains and feeders, This scheme, which necessitated the 
purchase of additional land for the erection of new buildings 


was estimated to cost a further sum of £30,000. The 


report was approved by the Electric Lighting Committee on 
March 22nd, and confirmed by the Council on April 6th 
last. Tenders were invited for the erection of the various 
works, and contracta were entered into with Mr. Coxhead for 
the buildings and chimney shaft, Messrs. Willans and 
Robinson for the four triple compound steam engines, 
Messrs. Mather & Platt for the dynamos, Messrs. Davey, 
Paxman & Co. for the boilers, and Callender’s Cable and 
Construction Company for the mains and feeders. 

The cost of the station and works when the present exten- 
sions are completed will be about £80,000, with a capacity 
of upwards of 45,000 lights instead of the 6,000 lights 
allowed for by Prof. Robinson in the larger of his two eati- 
mates in 1895, which he anticipated would be sufficient for 
five years, 

On January Ist, 1897, the charge for current was reduced 
from 6d. to 5d. per unit, and in the case of large con- 
sumers to 4d., and in March, 1898, the Brighton system was 
adopted, 5d. per unit being charged for the first hour and a 
half, and 2d. per anit for all current used afterwards. 

During the last quarter of 1899, 145,575 unita were sold, 
of which 97,149 were to private consumers, and the 
remaining 48,426 were for the public lamps. Of these 
97,149 units, 50,589 were sold at 5d., and 43,248 were sold 
at 2d., so that the average cost to the рота consumer 
works out at a trifle over 34d. per unit, as the analysis shows 
that at Leyton during a winter quarter, nearly as many units 
are consumed on the 2d. scale as on the 5d. 


A CRITICISM OF MECHANICAL STOKERS. 


One of the undesirable resulta of smoke prosecutions is the 
production of а flock of useless devices in the shape of 

tent firebars, bridges, and other details, Mr. Goodrich, 
in the Engineering Times, rightly declares at least 75 per 
cent, of so-called smoke preventing devices to be worthless. 
Steam users, who are not themselves trained engineers, are 
very apt to be taken in by the worthless devices, and to 
reject what would be of real value to them. An American 
writer has said that no device is worth trying unless it will 
gave its cost in four years. Mr. Goodrich expresses himself 
favourably to mechanical stokers as generally successful as 
smoke preventers, though only where the work demanded 
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from a boiler is reduced to two-thirds what should be 
ordinarily expected. This he looks on as the special weakness 
of coking-type stokers. Further, the coker is an ugly, cum- 
bersome, noisy, and costly machine—an indictment, we 
think, that will be generally considered somewhat overdone, 
more especiall 
more noisy. The sprinkler is described as a far more efficient 
machine. but less successfal as a smoke preventer, and the 
author does not overlook that very serious fault in these 
stokers.—the out-pouring of dust from the chimney tops, 
especially where the draught is good. The draught exercises 
a winnowing effect upon the fuel as it flies from the shovels 
to the fire surface and carries the lighter dust direct over the 
bridge, exactly, though to a lees extent, as oa ire in the 
Wegener system of firing finely-powdered ooal—a system 
sound enough in principle, but impossible uuless special de- 
рее chambers are provided to obviate the difficulty. The 
ifficulty is one not merely impossible to allow in a city. but 

one that in impossible in connection with many industries. 
. It is oorreotly pointed out that the innocent little steam 
jets so often applied to keep the bars cool may consume as 
much as 8 per cent. of the total steam produced by the boiler. 
The device is also of very little service. 

The special fire bars so much employed are also condemned 
aa useless. | 

The future stoker should be capable of being attached to 
the boiler without drilling holes in the boiler front. The 
fire doors ought to ba of such size that hand firing ought still 
to be possible when the machine fails. The doors so far 
provided in mechanical stokers have been ridiculously small ; 
they render hand stoking difficult and furnace inspection 
practically impossible. No stoker, it is claimed, cau be of 
any use unless the draught is good; it is, therefore, use- 
less to attempt to cure a poor dranght by employing a 
machine stoker. Too good a draught is also an undesirable 


feature, bꝛoaus the great difficulty with mechanical stokers is - 


the uneven layer of fuel on the grate and the great volume of 
air which rushes into the furnace in consequence. On account 
of the troubles which arise, evidently due, in the author's 
opinion, almost entirely to poor draught, апа which result in 


excessive heat at the furnace front and cracked castings with 
overheated bearings, Mr. Goodrich believes that success must ` ` 


be sought in а combined stoker and mechanical draught, and 
he recommends a certain make of stoker with which it is 


ible in an.8-iach Lancashire boiler to burn fuel at 
the rate of 55 lbs. per square foot per hour. The draught 


is forced by blowers under the grate, and as the firm supply- 
ing the stoker are noted for using steam blowers, it would 


appear that the author is recommending what he has just 
been oondemning, namely, the steam jet. The firebars are 


reciprocating, апа the whole machine is suspended from 
the top of the boiler front, Mr. Goodrich is specially 
careful to say that he has no bias in favour of this machine, 
which he claims has given from 12 to 14 per cent. of OO, 
in the flue gases. 

It is because of the many difficulties we recognise in 
mechanical stoking that we see at present very little еке 
of real впосевв for any system that does not employ the force 


of gravity to assist the fuel movements. Externally fired 


boilers alone appear to possess the facilities necessary for 
such application, and as external firing is & doubtful expe- 
dient in shell boilers, the application of mechanical stokin 
in such boilers is likely to be chiefly successful where specia 
outside furnaces are employed. | 


THE HOPKINSON MEMORIAL AT 
CAMBRIDGE. 


THe resources of the engineering school at Oambridge 
received a great increase on Friday last by the opening of 
the John Hopkinson memorial wing, which has been erected 
by Mrs. Hopkinson and her son and daughter to the memory 
of Dr. Hopkinson and his son, John Gastave Hopkinson, 
who lost their lives on the Alps two years ago. The engi- 
neering school at Cambridge has grown во largely in the last 
few years, numbering now some 150 students, that the old 


accommodation provided (largely by разв zu bsoription) 
e 


when Prof. Ewing was appointed to hair of Mechanism, 


as regards noise, for the sprinkling stoker is - 


had grown to be altogether inadequate for the actual needs. 
The munificent gift of Mra. Hopkinson has thus come 
at the right time, and will be of the utmost import- 
ance to the study of engineering at Cambridge. The 
former buildings consist of a drawing office, mechanical, 
electrical, and heat engine laboratories, with a museum, 
lecture room, and private rooms; the additions include 
& large laboratory devoted to elasticity and hydraulics, 
an additional class room and drawing office, a leoture 
room, dynamo room, and rooms for research studente, 
whose work in the engineering laboratories has resulted already 
in two important papers presented to the Royal Society. The 
laboratories are very completely equipped with various forms 
of steam, gas, and oil engines, turbine, centrifugal pamp, &c., 
testing machines, dynamos with direct current, alternate, 
and three-phase, together with very numerous apparatus for 

neral experimenta in the various departments of engineer- 
ng, mechanical, civil, and electrical. Altogether the School 
of Engineering is one of the best equipped in the kingdom, 
and ita efficacy is witnessed by the great number of men it 
is attracting to Cambridge. A short account of the opening 
ceremony is appended :— 


The opening ceremony took place last Friday in the large new hall, 
where an inaugurative address was delivered by Lord Kelvin. After- 
wards ths Master of Trinity unveiled a portrait of the late Dr. Hop- 
kinson, presented to the laboratory by subscribers. 

The Vicum-CHaANOMLLOBR (Mr. W. Ohawner, Master of Emmanuel 
College) said it wasa remarkable testimony to the importance attached 
by public opinion in England to the application of the highest 
scientific and mathematical knowledge iu all practical studies, that 
the engineering department should have reseived such large encourage- 
ment and so many donations from friends outside. Of the total cost, 
£12,500, no less than £11,000 had been contributed by donors. In 
the course of further remarks the Vice-Chancellor said that, knowing 
Hopkinson’s father when he was Mayor of Manchester, he was happy 
that it had fallen to his lot to convey to Mrs. Hopkinson the assurance 
of their sympathy and of their gratitude to her and her children for 
this noble benefaction with which they had enriched the University 
in the name of husband and father. 

Lord KeLvm said the opening of the John Hopkinson memorial 
wing of the engineering laboratory was an event of the deepest 
interest, and of manifestly high importance in the history of the 
University of Oambridge. John Hopkinson showed to quite an 
exoeptional degree the rare power of grasping a high scientific truth, 
and applying it practically to mechanical art for the use of mankind. 
Tais wae splendidly illustrated in the work which he did iu im- 
proving the dynamo-electric machines, upon which we depended so 
much forlight and power. Then there was his discovery of & 
certain alloy of nickel and steel The limits of time forbsde des- 
oription of his scientific and engineering work. Bat mention must 
bs made of the Bessbrook Electric Reilway in County Down, 
designed and carried out by his brother Edward, which was the first 
in the kingdom, and had been in working order for 15 уе‹ге. John 
Hopkinson devoted himself enthusiastically to the work of civil 
engineering, and for fully 25 years of his life he gave great assistance 
in a a number of directions. Hopkinson’s group-flashing lizht, a 
splendid application of scientific optics, was now in use in light- 
houses and lightahips allover the world. Everythiog that was for 
the good of clients, of engineers, and of the engineering profession 
itself Hopkinson had at heart. Not many years ago he founded a 
Volunteer corps of electrical engineers, and hs (Lord Kelvin) was 
made honorary colonel of it. A section of that corps were now 
under orders to proceed to South Africa to apply electricity in any 
way that might bs wanted, the search-light included, and all would 
wish them success. When Hopkinson was an undergraduate at 
Cambridge there was no physical laboratory, and probably be saw no 
experiments, except—and the exception was important—in the 
lecture-room of S r d Stokes. Lord Kelvin was sure that Bir 


^. George was proud of his pupil’s having turned his instruction to auch 


good account, The Cavendish Laboratory, founded by the late Dake 
of Davonshire, Ohancellor of tbe University, with its бте: professor, 
Olerk Maxwell, had added greatly tothe fame of Cambridge as a place 
of research. Since then great things had been done for physical science 
in that school by Lord Rayleighaud Prof. J.J. Thomson. But still there 
was something wanting—the application of physical science to the 
wants of mankind, and that now been supplied by the engineering 
laboratory. Jobn Hopkinson was keeniy interested in this school o 

engineering. He gave support and advice to its promoters in its 
very beginning. Good work had been achieved under its present 
distinguished chief, Prof. Ewing, whose books on (1) Magnetic 
Induction in Iron and other Metals, (2) The Steam Engine, and (3) The 
Strength of Materials, had proved extremely valuable contrib ations 
to physical and engineering science. Ex t work had also been 
done by studente in the laboratory in virtue of the inspiration of tuc 
chief and under his guidance. Three of the exhibition scholars had 
chosen this engineering laboratory for their post-graduate work. The 
laboratory had grown largely, and there were now 150 students. 
Hopkinson always followed with the utmost interest ite progress, and 
he knew the congestion was keenly felt. Ia August, 1898, he was in 
Bwitssrland wita Mrs. Hopkinson and their family. Then and there 


_ it was arranged with Prof. Ewing to make a systematic effort to 


raise the fands necessary for the extension of the laboratory. In 
October of the same year Mrs. Hopkinson said, I wish that thing 
to be done.” Well, it had been done—by Mrs. Hopkinson, her son, 
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and daughter. In conclusion, Lord kelvin said he had been deputed 


by the board of directors of the Linotype Company to offer for the 
acceptance of the University a bust of Dr. Hopkinson. 

Prof. Ewisa proposed a vote of thanks to Lord Kelvin, and spoke 
He thavked 


personally of his Lordship’s inspiration and example. 
Mrs. Hopkinson and her son and daughter 
for what they had done, and also spoke of 
the many other gifts that had been received, 
Oaly that day he had by telegram received 
the promise of another valuable one from the 
Westinghouse Company, of America. 

Principal Hopxmson, of Owen’s College, 
Manchester, seconded, and said he was 
pleased to hear the kind words of apprecia- 
tion of the memorial of his brother. 

The MasrEB or TmaiNITY then unveiled 
the portrait. It was plea-ing to know that 
& replica of the picture had been offered to 
and accepted by Mrs. Hopkinson. 

Mr. Bertram HoPkriNSON having thanked 
the donors «f the portrait, 

Bir Doveras Fox, President of the Insti- 
tution of Civil Engineers, moved а vote of 
thanks to the Master of Trinity, and the pro- 
ceedings terminated. 

Prof. and Mrs. Ewing afterwards held an 
" At Home ” in the laboratory. 


ARNOLD MAGNETIC 
CLUTCH. 


In the design of the modern electric power 
plant it is frequently found desirable to 
arrange the generators in such a way that 
they may be readily connected or discon- 
nected to the prime movers according to the 
exigencies of the service. This requirement 
of successful power station design was early 
realised by Mr. Bion J. Arnold, of Ohicago, 
a pioneer in this field of engineering, who 
recognised at the same time the limitations 
of the ordinary friction olutch for this pur- 
pose. Accordingly, some years ago, Mr. 
Arnold worked out a device which would 
meet modern requirements, and the result 
has been the development of the Arnold magnetic clutch, a number 
of which bave already been built. ! 

These clutches are in reality friction clutches, yet the friction 
between the contact surfaces is not due to mechanical pressure, but 
to magnetic traction, The working parts of the clutches are composed 
of metal having a high permeability so arranged as to become mag- 


| Zlec Aer 


desired amount. The energising circuit is controlled by means of а 
switch placed at a convenient point, which is quite a decided advan- 
tag» over the ordinary friction clutch. It thus becomes possible in 
throwing a generator in or out of service to control it entirely from 
the switchboard, where all the regulating devices and measuring 


Fid 1. 


instruments are within the reach of one attendant. These magnetic 
clutches also possess the advantages of neat appearaoce and compact 
design. Even in the larger siz» the amount of space occupied upon 
the shaft is not much more than twice the diameter of the shaft, and 
by using а fiange forged solid on the end of tbe haft, they can be 
made to occupy even less space when used as cut-off couplings. 


netised upon the passage of direct current through the coils with 
which they are provided. The two parts of the clutch can be 
attracted togetber in this way with a pressure far in excess of that 
obtained in mechanical clutches, and it is only a question of making 
the clutohes large enough to enable them to transmit power in any 


to catch the air 


when in operation the windage resistance is negligible. The 
advantage, however, of thie form of clutch over others is the fact 


Owing to their having nee surface or 


that it is self-contained—the “action and reaction” being within the 


clutch itself, and consequently there is no resulting end thrust upon 
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the shaft bearings and no additional friction load due to the operation 


EI- 

ustration, fig. 1, shows the magnetic clutch in the 
world. It is 100 inches in diameter, and is capable of transmitting 
3,000 H.P. at 150 revolutions per minute. This clutch is one of three 
now in nse connecting the engines and generators in the central 
station of the Im Electric Light, Heat and Power Oompany at 
Bt. Louis, a view of the equipment of which is shown in fig. 2. The 
experience with this plant demonstrates that this form of clutch is 
applicable to the * sizo units now being installed for power station 
purposes, whereas the ordinary friction clutch becomes especially 
uuwieldly and unsightly after the 500-н.р. size. 

There seems to ba no reason why a clutch of the type shown in the 
illustration cannot be substituted for the fly-wheel of the engine iu 
many cases, thus making the weight and cost of the engine unit, fitted 
with ке clutches, but little more than the weight and cost of 
the installation fitted with ordinary mechanical couplings. 

The current is carried to the clutch coils through contact rings 
upon the side of the clutch, and carbon brushes held by insulated 
brush holders. The electrical connections are simple and easily 
accesible for inspection. 

The unique feature of this clutch is the small amount of current 
needed. It requires no more than would be used by four 16-0P. 
incandescent lamps, and the loss in the clutch due to the continuous 
use of the electric current, while the clutch is in operation, amounts 
to only one-hundredth of one per cent. of the power transmitting 


capacity. | 

Although these clutches were developed for use in connection with 
the Arnold System” of power station construction, their application 
is in no way limited to the demands of this system, and they have 
been adapted and adopted for other purposes. A number have been 
made to connect synchronous motors to their load in such a 
way that they can ba quickly disconnected in case of accident, and 
ey have also been built for use u | 


tage there 
woald seem to ba no limit to their use wherever it is desired to 
transmit power from one shaft to another. 


SHOULD ELECTRICITY BE TAXED? | 


the Treasury Department, where the арата question is being 


on in the premises, but is also likely to be taken 
other coun tted 
apt to be felt. It is not strange that this question 
should come up first in the United States Treasury Department, for 
undoubtedly the conditions now existing and prospective at Niagara 
Falis aro what has i 


mediate region of Niagara than any place else, but it will interest 
all manufacturers that come in competition with the product of the 
various large industries at Niagara Falls. 

To gain an accurate idea of the situation, it will be well to review 


millions of dollars in the development of 50,000 m K., and a second 
3 and power station of the same capacity has been 
Many industries are now using the developed foroe. The installation 


of the Niagara Falle Power Com . to-day makes that 


company the largest producer ty in the United States. 
Foe this reason the position taken by this company on the question 
of imposing a duty on the transmitted current is interesting. 

The same capital that is interested in the Niagara Power 
Oompany has power rights on the Oanadian side of the river under 
the name of the Oanadian Niagara Power Company. This company 
is now sinking test holes in order to determine the nature of the 
rook through whic* its prospective tunnel will pass. A large develop- 
ment is contemplated. Hi] рае has always understood that when 
the development оп both of the river was completed, the two 
stations would be connected by а cable line over which each plant 
would act as an auxiliary for the other. In this way, in case of 
severe accident to either of the plants, the current supply of the other 
plant could be (arnod on fe рамога the necessary service of power 
giving, or for use in the electro-chemical concerns which йай Niagara 
such a popular place of location. These conditions make the situation 
unusaal interest. The Niagara Falls Power Company has only 
completed an eight-duct power conduit extending from its 
the upper steel arch bridge, and through this conduit 

be | 
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to 
Power Company is another factor in the situation. 
a from the Dominion Government to 
the Canadian side of the river, and while it has 
intimated that the Niagara Falls Power Oompany raised 
uestion, it is now stated that the matter was brought to the 
ury t officials by the Ontario Power 
Company. 16 is, of course, possible that this latter company sees a 
| "hu tig compstitor in the Niagara Falls Power Company or the 
iagara Falls Hydraulic Power and Manufacturing Company, or that 
it feels by having an Amerioan connection the Canadian Niagara 
find а better market for its product than it 
could find, for, at best, there is but little demand for eleotrio 
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power on the Oanadian side. By having the Treasury Department of 
the United States render a decision that electricity transmitted from 
Oanada is properly dutiable, the Ontario Power Company might then 
carry the decision, as a precedent, to the Dominion Government, and 
ask that Government to take retaliatory legislation or make retaliatory 
lu'ings. 

The position taken on the subject by the Niagara Falls Power 
Company is well outlined in the following letter: 


The Niagara Falls Power Company, 
| Niagara Falls, N.Y., January 20th, 1900. 
The Honourable Secretary of the Treasury, Washington, D.C. 
Mr. Secretary,—Having been informed by Assistant-Secretary Spaulding that 
а question in regard to the dutiability of electricity generated in ada and 
transmitted to the United States is under consideration by the Treasury 
Department, I beg to inform you that the Niagara Falls Power Company, 
which is the largest producer of electricity in the United States, and whio 
is now developing 50,000 к.н.р. at Niagara Falls, N.Y., where electricity 
generated in Canada and transmitted to the United States would come 
in direct competition with its generated power is opposed to the imposition of 
any such duty, and has taken official action upon this question. 
beg further to inform you that at a meeting of its board of directors held on 
the 19th day of January, 1900, the following resolution was unanimously 


adopted: | 

" Whereas, this board is informed that the Treasury Department of the United 
States is considering the question of the dutiability of electricity generated in 
Canada and transmitted ta the United States, it is 

Resolved, that this company is opposed to the imposition of any duty upon 
electricity genera Canada and transmitted to the United States; that it is 
the sense of thie board that the imposition of such a duty is not required for the 
protection of any American industry, and also is objectionable as inviting 
retaliatory legislation or rulings by the Canadian Government." 


Respectfully yours, 
(Signed) W. B. RANKINE, 
Second Vice-President. 


—0. E. D. 


LEGAL. 


Босквв v. Тнв LO Don ELECTBIO BUPPLY Corporation, LIMITED. 
(Continued from page 172.) ` 


BErxrH Day, MONDAY, JANUARY 29TH. 


Тнв hearing of the case was resumed on Monday, when Lord Kelvin, 
who had been examined on Friday, was cross-examined by Mr. 
гои 9.0. In ане ^s uestions, brc кып и urs the 
parallel arrangemen was wn in 1885. 
were feeders in а network. id 
Mr. BousrIELD: That was within an area not too great; that was 
a thoroughly practical system of distribution? 
Lord Кагуя: Yes, within an area not too 
your conductor larger 


able to distribute at a high potential and use at a low potential 
was also recognised. 

Mr. BousrrELD: And the means of doing it the only means of 
doing it which is recognised in the Act, I think—is by having 
storage batteries, secondary stations as it were with storage 
batteries, those storage batteries being charg ad by mains distri- 
buting at a high potential, and then a consamer’s supply being 
taken off those storage batteries at a low potential ?—That was a 
method which I am not aware was in the Act, but it is a 
recognised method., 

You took out a patent?—Yes. If I remember aright I also 
described at a meeting of the British Association at York, a 
method of charging a storage battery at a high tension, then coupling 
it up to give a supply at low tension, or divide it into parts. 

Mr. Bousrrecp: They must have had that in mind, because I 
find that in this Act there is this provision, for instance, that in 
charging these batteries at a high potential yoa are to disconnect 
them from the consumers’ lines, and not put on the consumere’ lines 
until you have disconnected at high potential and connected them at 
low potential ?—That would be absolutely necessary, and I did myself 
patent an appliance for doing that systematically and automatically. 

Before 1885 7— Les; it would be before 1885. 

16 would be before 1883. Having regard to the extension of eleo- 
tric lighting, 16 was & desideratum in those years before the patent 
to be able to distribute electricity to secondary stations. You know 
what I mean by that ?— Yes. 

To have a high potential, and then to transform in some way, so as 
to be able to use it at low potential ?—Yes. 

And this storage battery system, with charging and 3 
mains, was a system which at that time might have given usef 
results ? —Yes. 

And it was adopted to some extent ?— Not to a large degree; storage 
batteries were too costly. 

And not reliable; they came to pieces ?—At first they did. 

There were many difficulties which one need not go into. In those 
years electricians—I do not know whether you personally were—but 
many electricians were hard at work in 1882, 1883, and 1885, 
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endeavouring if they could to find а better system 
electricity at bigh tension and utilising it at low tension ?— Yes. 

A great many discussions in learned and unlearned pspers and at 
meetings of electrical engineers and so on. There were many dis- 
cussions on the matter ?— Yes. | | | 

I need not refer to them all, but tbe only one which stepped out of 
the area of experiment, so far as one knows, was that of Gaulard and 
Gibbs ?—Yes, I believe so. 

Tbey had an idea, and they worked on the idea, that by the use of 
transformers, or coils, they hoped to solve the problem? —Yes. 

And they initiated the system which we know was tried at the 
Aquarium, on the Metropolitan Railway, and other places. I do not 
know when the exact dates were—whether or not it was before 1885. 
It was tried, at any rate, on the Metropolitan Railway, and tried on 
a much larger scale at Turin, and that was b fore the year 1835 was 
it not ?—Yes; that was a system of distributing by means of these 
transformers. 

Aud they met with very partial success, did they not ?— Yee. 

You have told us that there was all this koowledge— everything 
which one wanted to know to be found in various places. I daresay 
you bad it all fccussed in your mind ?— No; I do not think much of 
alternating currents for workiog at great distances. 

I am afraid you have misunderstood me. In using the word 
" focussed," I did not mean that had brought it to bear on thie 
problem. You have told us of all these little bits of information 
which were necessary, and which were to be found in a number of 
publications ?— Yes. 

I was going to give you credit for something new, and to suggest 
that the principal of all these little bits of information were in your 
mind. You knew of these things, did you not ?—I did not know of 
Brush's suggestion; I did not know Hdison's patent; I did not know 
the article describing Faller’s idea of lighting a town. 

But still, as regards electrical principles, I suppose you would have 
at qu. fingers’ ends all the electrical principles involved, whether by 
ша чоп or anything else?—I knew what was known in the text- 

4. 


suppose there were others, though not many, perhaps, who 
were in the same eon as yourself?—There were a good many 
dd all that was to be known from the text-books and 

0 


реге. 
And the desire of everybody being to get a practical system of 
distribating electricity at high tension and use it at low tension by 
means of transformers and ctherwise, how was it that no one at 


this date had thought of this simple system of the plaintiff's patent? 


—Because I believe people were satisfied with the continuous 
current, and believed that continuous current would be better for all 
purpose than any other. I think many of the ablest electricians 

id not think it advisable to use the alternating current system even 
after it had been brought into use in very many important works in 
London and elsewhere. . 

But what I want to point out to you is this. The continuous car- 
rent system, with a feeder arrangement such as there is in fig. 8, to 
which you can superadd Dr. Hopkinson's three-wire system, enabled 
you to solve the problem within a more or less limited area ?— Les, 
n. Oy, multiplying the central stations a very good result was 
obtaine 

Of course that did very well with regard to multiplication of. 
central stations, but when you had scattered consumers it would not 
do, would it? Ycu could not put up а central station to supply а 
few odd consumers ?—That is rather a difficult question. It would 
have been very much better, in the opinion of many, that a direct 
current should have been used in cases were an alternating current 
was actually used. 

Are you still prejudiced in favour of direct current ?—No, I am 
not prejadiced at all. The first installation I ever ased at all was in 
my own college at Peterhouse, which was an alternating current. 

I believe at that time direct current machines were hardly obtein- 
able, were they, for giving a constant potential ?—By 1883 they were 
obtainable. In 1881 and 1882 I think not. I remember in my own 
house I had great difficulty in getting a special favour from Siemens 
in 1881 to use direct current, but about two years after that the diffi- 
culty had ceased. | | 

Bat in 1882 you had got an alternating machine ?—No; I should 
have got а good Siemens then. 

At all events, it was in those years, 1882, 1883, 1884, and 1885, 
recognised that the feeder system, even with a three-wire system 
superadded, only solved the problem of distribution practically within 
limited areas? —Limited to a great many miles. 

Oross-examination continued : Faller suggested using transformers 
with low tension mains in order to get a high tension in his lamps. 
That could ba done, and the opposite could be done. 

‘R:ferring to the specification, the WiTwesg stated that the passage, 
“The apparatus fog the actual utilisation of electricity, as incan- 
descent and arc lamps, electro-motors, &c., are in all cases connected 
up ia maltiple arc in the local secondary circuits” was a usefal piece 
of information. One of the commonest applications of electricity was 
to have four, five, or six mock candles for electric lights standing up 
lookiog like wax candles. There were, perhaps, 10 or 20-volt lamps 
and five of them in series from the mains, and in almost every house 
in London you would find a mixed series and a parallel system in the 
local secondary circuits. Gaulard and Gibbs had the lamps on the 
secondary circait in parallel. The lamps would not be extinguished 
by short circuit. | 

Now, if you used transformers in the way proposed by Gaulard 
and Gibbs, the resistance in the coils of the transformer bas nothing 
to do with self-regulation, has it ?—I have not thought that out. 

At all events, you agree as regards this matter of relative low 
resistance that it isa matter of vital importance in the construction 


Tor distributing 


of the coils under this system if you are to get the effectof having 
constant potential in your circuit ?—It is no more important than in 
other electric dynamo machinery. LES 

That is not my question. It may be of vast importance in others 
or not. But I ask you if it is not in this transformer arrangement 
system absolutely essential in order to get constant potential in your 
lamp circuits that you should obsy this direction ?—T'he word rela- 
tively does not occur. : 

It did oceer at line 36 in the plaintiff's complete specification. It 
was very low at one place and relatively low in another ?—That the 
resistanoe of the transformers must be relatively low. : 

Provided you have only three turns of wire and strength of induc- 
tion it cannot be too low-? —Tbat is quite true. 

In answer to further questions, Lord Kr. vm said be supposed it 
was largely owing to his own influence as a practical electrician that 
the idea of distributing at high tension for electric lighting an4 using 
it at low tension was brought to the front. He had put forward that 
idea as an essential, as something necessary foe transmiesion toa 
great distance, and in the Giulard and Gibbs case he had said some- 
thing to that effect. | 

Mr. BousFIBLD: Your practical working out of that idea wat to 
have secondary batteries charged at high tension, and from them 
to have consumers’ mains at low tension ?—Tbat was the plan I 
proposed, I saw no other plan except step-down dynamos, that is, 
transforming down, using high tension power to drive a motor 
which gives low-tension power. My own idea was to do it by 
direct current. I had no idea tben of doing it by alternating 
current, 

Your idea wasa bigh potential direct current to be used to drive 
a motor, which motor shculd drive a dynamo with а low potential ?—I 
did not realise it; I did not put it into practice. I simply gave the 
idea, and a year or two after giving the idea, I lost confidence is 
thinking that it was the best way of doing it, or that it would be 
peu заг It is partially used to this day, bat not for 
transmitting to great distances. 

I suppose you would agree that in making a useful invention you 
have firet of all to conceive the idea, and look upon it as a hypothesis 
worth g. and then put it to the t-st of experiment to see 
whether it would answer your expectations ?— Yes. 

As regards the present system as described in the specification, of 
distributing by means of a high tension alternating current with 


transformers across the main in parallel and with a secondary circuit, 
in which the lamps are in multiple arc, you do not find any 
ecifications ?—I find that in 


ps 
trace of that in any of the prior 
Edison's specification. I find there that very idea, but with con- 


somehow ?— Yes. 

And as a means of solving that difficulty, had anybody ever 
thought of a system of high tension alternating current mains with 
transformers consisting of simple coils, the secondaries of which were 
low tension mains, with lamps in multiple arc ?—Tae apparatu: for 
doing it is suggested by Brush, and and Gibbs came so near 
to it with their multiple arc on central circuit that it was only neces- 
sary to straddle to secure the result. That was the only alteration— 
to put the primaries in multiple arc instead of series—necessary to 
cane it effective. 

To convert failure into success?—It was one of the ways of 
changing failure into success in Gaulard and Gibbs. All the inven- 
tion required was that while the lamps in Gaulard and Gibb: were 
in raliel, they had also to put the primaries in parallel on the 


m 
But I ask you, having regard to the inc size of arcas and 
the тр weight of copper, which was the problem to be sol ved, 
if anybody—as a means of solving that problem—bad conceived the 
idea of using the mains with a high tension al 
transformers, with simple coile, and а secondary poten 
know what was in the minds of other people; but it is certain that 
all the means of doing it, all the der ange and the connections for 
doing it, were fully published before this specification. It would 
have occurred to me in an instant if I had seen the previous apecif- 
cations and bad been aked how would you carry out that object. 
Any person with Brush's specification or Gaulard and Gibbs before 
him would bave seen it. You would only have had to c from 
one of the well known modes—series—to the other well known 
mode—parallel. f | 

But the fact tbat people of practical Arni rica missed the thing 
shows that it is not so obvicus as you ?—I do not know how 
many people missed it. 

In answer to Mr. Justice FARWELL, Lord KELVIN said he first saw 
the series system of primary transformers in use at the Grosvenor 
Gallery, and soon after—he thought in 1886—there came the change 
by Mr. Ferranti from series to parallel. | 

In further cross-examination, Lord Km said that almost with- 
out exception practical electrical engineers at the date of this patent 
considered that the loss by keeping transf >rmers always in 
would be great. Until Mr. Ferranti took the matter up almost every- 
body thought that it was nota practical or an economical system. 
A system of having a transformer in the house for every user was not 
approved of; but Mr. Ferranti saw that the use of a transformer for 
each house was practicable and absolutely essential. 
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Mr. Восвтівго: Ferranti himself regarded the alteration from 
placing the transformers in series to placing them in parallel, as one 
of the most important improvements made in the apparatus ?—A 
very important improvement, but also an improvement in the trans- 
formers; and I believe that that led to the initial partial success of 
the Grosvenor Gallery system. In the Gaulard and Gibbs case he 
(Lord Kelvin) said on May 22nd, 1882, that there was an important 
congregation of gentlemen connected with electricity who gave 
evidence before the Select Committee on the Electric Lighting Bill. 
Sir Wm. Siemens’ idea and his own then was, that small areas of, 
say, а quarter of a mile, were the right thing for lighting towns. That, 
practically, would be the Edison system ; and he (witness) then said 
that it might be dangerous to bring wires of high tension into houses 
atall. He first saw the application of induction coils in parallel at 
the Grosvenor Gallery in 1886, and he then saw how it could be 
applied to a town. 

Aud so far from this alteration being obvious in 1886, even after 
this had been proposed, and Ferranti had seized upon the ides, there 
were many prominent electricians who still regarded this suggestion 
as an uopractical thing ? —Yes. 

Prof. Forbas, for instance ?— Yes. 

I have here an article bv Prof. George Forbes ia the Electrician of 
February 26th, 1886, on Some Points of Electrical Distribution." He 
there discusses this very system of Zipernowsky and Dé, and 
comes to the conclusion that it was an unpractical system, and sug- 
gests another means of using the transformers instead of putting 
them in parallel. Does not that confirm the view that eleciricians 
even of the first order had had their minds attracted to this system 
but still found difficulty in regard to it?—No, I do not remember 
having read the article by Prof. Forb:s. If Prof. Forbes had known 
what was stated in an article in the German journal Electrotechnik, 
he would not have written as be had done in the Electrician Prof. 
Forbes might have known of Zipernowsky's patent; but if he had 
seen that article, he would have known better about it than he could 
know from the patent iteelf. 

But in 1885, wherever we can find references to Zipernowsky's 
patent in the literature of the time, we can йай many electricians of 

high repute who thought the system would not do; and before 
F'erranti took it up very few electricians thought it would do.—I do 
notknaowthatthatisso.  Ziperhowsky's article was in anticipation 
of his patent, and it described his experiments. The subject had 
been fully investigated before this patent. 

In re-examination by Mr. Мосттом, the WII s stated that the 
plaintiff's specification added nothing to the knowledge of the world 
as to the arrangement of the coils in parallel. He found nothing in 
the claim which had not been done before. The success of coils in 
parallel was due to the fact of the electromotive forces in the 
secondary being independent of the resistance. If that was so, cur- 
rent would increase as demanded. There was no evidence to show 
that Dr. Hopkinson did not know of this—parallel distribution was 
well known in 1885. 

Now, when parallel distribution was known, was there any inven- 
tion in proposing to do at 30 places what was done at опе? — No. 

Was there any invention in exciting the induction coil from the 
two poles in a consamer’s house ?—No. | 

And remembe Brush, was there anything novel in suggesting 
that rs оша w from parallel mains by transformers іп 

—No. 

M. ELA FEesQqUET, examiaed by Mr. Етитонив Mobrron, said 
he b»came acquainted with Mr. Gaulard in 1882, when he was work- 
ing firat on transformers. Witness was an electrical engineer, now 


carrying on business in Paris. When Mr. Gaulard came to him be 


was working for the Jablochkoff Oompany. Witness was at the 
Aquarium exhibition of 1883, when Mr. Gaulard had an exhibition 
there, showing distribution of electricity by transformers. It was 
worked at the exhibition, and witness helped to work it. There were 
two machines of four colamns. The secondary wire was four times 
thicker than the primary, and each column was a separate induction 
column, and could be connected either in series or in parallel, and the 
lamps were put in parallel on the secondary wire. He had done it 
there himself both in series and in para That was done many 
times every day, and was a common thing—common knowled 
They were quite familiar with induction s, and knew what the 
tension would be on the s:condary. 

In croes-examination by Mr. BousrrBLD, WirNESS said he had 
made transformers for Gaulard and Gibbs in 1884. | 

Mr. Восвуішгр: Mr. Mordey found, with one transformer of 
Gaulard and Gibbs, that when you varied the total current in the 
lamps from го amperes to 27 amperes, the voltage in your lamp 
circuit fell by about 25 per cent.— Yes; and that would Ъз bad in 

ractice. 
= That would be due to the resistance being too high ?—Yes ; in the 
trausformer. 

And іп the Gaulard and Gibbs system, using transformers in series, 
no such effect would take place? — Tes, certainly; when you work 
transformers in series. 

When уоп are working on a constant current system, instead of a 

tial aystem, the diff zrenoe of resistance in the system 
is of s imvortance ? —Of course. 

But in the Zipernowsky system the question of relative resistance 
in the transformer is of great importanc; ?—Yes, when you work in 


Now, do you suggest that in any text-book of that time such a 
phenomenon had been pointed out ?—1 cannot say about the text-book, 
but I know that we all knew about it. 

Mr. BousrIzLD (showing witness a copy of the ELECTRICAL 
Review): Ie that a picture of what was shown at the Aquarium ?— 
Yes. There are shown four columns, and there is a little switch at 
tne base of the instrument. Tue purpo e of that switch was to put 
a plug on the main line. The ewitch only affected the primaries. If 


they put it on the first point there would bs one primary working; 
if on the second there would be two primaries, and so with the others, 
but not necessarily in serios. 

Then will you tell me what that switoh is for,and what it did 
when you put it on the first, second, third, and fourth columns ?— 
When you put it on the first, you put the first column on the circuit 
on the main line; and when you put it on the second column you 

at the second column on the main line. I do not say in serios, 
use it might be in parallel or in series, but you must first switch 
with this switch in order to get them on the main line. You could 
put all the four columns on the main line by means of that switch. 
f you connected them on the top, one after the other, I can connect 
them in series; and by connecting them in another way I can put 
them in parallel. I know that the Gaulard and Gibbs’ system was 
the series system, and that their purpose was to confine their energy 
to one very long wire, and give each customer a constant current. 

In re-examination, Wrrarss said he had coupled the qnn and 
secondary wiresin series many times. The machine shown at the 
Aquarium was capable, by its terminals, of being coupled up either 
in део от іп вегіев. 

е Court then adjourned until Таевдау. 


BevusTH Day, Turspay, JANUARY SOTH. 


Mr. SEBASTIAN Z. DE FunBaxTI, examined by Mr. Onrers, said he was 
an electrician and a manufacturer of electrical apparatus, his works 
being situated near Manchester. He was the inventor of dynamo 
machines, which were still largely used in electric lighting installa- 
tions. He had had a great deal to do with the theory of electricity 
both as a practical manufacturer of electrical apparatus and as a 
practical electrician. 

Mr. Onrers (reading from the s cation): " Now the object of . 
thie invention is to make all individual points of consumption of 
electrical energy quite independent from one another, all necessary 
regulation being made by or at the generator of electricity.” Was 
there anything novel in that when this specification was published ? 
—I do not think there was anything novel in it. 

Mr. Овтррв'в examination continued: Was there anything novel in 
getting the necessary regulation by or at the generator of ? 

e WITNESS 


tage. 

The Wrrwmss, continuing, said that his own machines were v 
closely self-regulating, and you might put on lights to the f 
number, starting from one, and the preesure varied very little. 

Mr. Cripps: I need not read the next words to you, Doce that is 
merely a form of grouping, but then it ge on '' The apparatns for 
the actual utilisation of electricity as incandescent and arc lamps, 
electromotors, &c., are іп all cases connected up in multiple aro іп 
а OONA circuit.” Was there anything new in that ?—Nothing 
whatever, 

Then he says “In this manner we bave conductors distributing 
the primary (high tension) current in as many branch circuits as 
thore are local cen and any desirable number of secondary (low 
tension) circuits." Was there anything new in having the conductors 
distributing the primary high tension and in baving the desirable 
po: of low tension secondary circuits ?—I can eee nothing novel 

n that. 

Now I want to particularly call your attention to the next passage, 
because something is said to turn upon it:— Now the electromotive 
forces cf the two coile of a transformer bear a constant ratio to one 
another.” Was that known at the time the specification was pub. 
listed ? —It was generally known by a great many people. 

You knew it yourself 2—1 did. 

Further examined, the WrrNESs said that there was no novelty at 
this time in the internal resistance should be low on the 
secondary —the lighting circuit. A many years before witness 
saw an A tus of Gaulard and Gibbs at work on the Metropolitan 
Railway, in which it was evident thut-the secondaries had a very 
low They were made of copper of considerable section, 
and they must have һай a low resistance. Another reason why 
they must have had a low resistance was because they would not 
have carried the current for doing the lighting without getting too 
hot unless their resistance had been w. He considered it was 
quite certain that it was known at the that the resistance of the 
secondaries should be low. 

Mr. Ohrs: Now looking to the claim, "In the application of 
induction ooils or transformers for alternating electric currente." 
Was there anything new in that at this time?—No, that is the 
beginning of the statement, and there is nothing wonderful in that. 

Then he says, The arrangement of several stations of second 
order as branch circuits of the main line.’—That is certainly not 
new. { \ 

Is there anything new in supplying to the main line as constant as 
ossible ?—It is only what he would get from any of the well-known 
orme of alternating machines. 

Lot me ask you generally, do you find, having caref considered 
this specification and claim as an electrician, anything that is new or 
that requires invention as against the koswledge at the time ?—I 
really cannot see any invention ia it in any part. 

R»ferring to Brush's fig. 9, Wrr«mss said that he saw no differ- 
ence whatever between that fig. 9 with its arc lamp and the 
plaintiff's specification reading in an arc lamp. The witness went on 
to state that he was referring to some electric lighting at Brighton 
when there wasa company there supplying arc lamps throughout the 
town. In most cases each shop had one or two or more arc lamp: in 
a series circuit from what was known as a Bruch 40 light machine. 
Many people preferred to have 10 incandescent lamps in place of 
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one arc lamp. They them took away the one arc light, substituted 10 
incandescent lamps and provided apparatue, so that those lamps 
could be turned on or off. He believed that was in 1882. It y 
was not later than in 1883, because he made appara 
Hammond's works, in Finsbury, in 1883, for 

Sie нў fig. 7 of Imray. That has to do with motors, has it 
not ?— Yes. 

Now I refer back to the plaintiff's specification and ask you to 
read in the word “ electromotor.” — Yes. 

Is there anythiog in the plaintiff's specification indicating novelty 
of invention as regards the motor which you do not find in this fig. 7 
of Imray ?—There is no novelty in putting motors in parallel as 
shown in fig. 7; the actual difference there is that м is а primary 
generator of electricity ia Imray'e specification, and in the plaintiff's 
specification it would be replaced by a local centre, which would 
mean а transformer, presumably. 

D» you find in Imray all that you find in the plaintiff's specifica- 
tion with r»gard to motors? 
ei BousrigLD: Really I do not think my friend ought to pat it 

way. 

Mr. Овтррв: Does the passage I have read to you refer to the 
ию. of а current derived from an induction coil?—Olearly it 


Е Fig. 7 of Imray's shows motors attached to the primaries?— 
es. 


Mr. BoosrIELD: Are there any secondaries in fig. 7; because you 
suggest it by mentioning primaries. 

Mr. СагРрРв: No. (To witness)—Your view as to common know- 
ledge at that date is that there was nothing in adding the trans- 
formers and so having the secondary current as well as the primary ? 
That is so, and therefore everything that was in the specification 
was told in that fig. 7. As to Hdison’s specification, I agree with 
Lord Kelvin that it describes all that there is in the plaintifi’s 
specification, and a good deal more besides—the method of produc- 
ing the alternating current, and the method of collecting the alter- 
nating current, generating it, and using it. I think that that machine 
would work practically for distribution on a small scale. In fact, 
I have seen a model of it working very successfully on a small 
scale, and my experience with commutators or rectifiers satisfies me 
that it could be so worked. Commutators or transformers would 
work perfectly well under Edison's - (Shown the Times article re- 
garding Faller’s discovery.) І find described in that article a system 
of distribution from alternating mains, using the transformer and then 
taking the secondary current, the transformers being in parallel. 
The only thing not described is, that it does not say that the trans- 
formers are to be of low internal resistance; otherwise it is a 
description of а complete parallel system. 

Now I take you to Rankin Kennedy’s article in the ELBEOTBIOAL 
Review, and to the last words of article. He there saye:— 
" In parallel arc, however, the secondary generator is a beautiful self- 
governing system of distribution; but what about the siz3 of con- 
ductors for such a system?” Now, so far as the system or arrange- 
ment which we find in the plaintiff's specification was self-regalating 
cr self-governing—upon which he relies—do you find that described 
by Rankin Kennedy ?—Yes. He states it most clearly, and he under- 
stands its action fully. He says it is “a beautiful self-governing 
system of distribution,” that is to say, it transformed in parallel, and 
was self-regulating. 

Would it put the lamps in parallel, too?—Olearly, that follows 
from tbe article. In the article by Zipernowsky and Déri, I find 
an actual description of what is in the plaintiff's аси That 
description could not be read in any other way. Even in regard to 
the point of low internal resistance, there was no invention in the 
plaintiff's specification. We had been doing it before. 

Crose-examined by Mr. Bousriatp: You infer from Zipernowsky's 
oe practically everything that is in the plaintiff's specification ?— 

eB. 


You have it stated that the number of lamps oould be altered 
without altering or diminishing the brilliancy of the remainder ?— 
That shows that there was low resistance. I in 1883 that low 
resistanoo was essential. 

Not for transformers 7— For all electrical apparatus, and І had 
experience of transformers. In 1883 I supplied two of my dynamos 
to the First Avenue Hotel. The installation was two d and 
about 1,000 lamps. With a few running the light was bright. 

When the whole lot were running were they not like red-hot 
hairpins?—No, not at all; but there was a drop in brilliancy. We 
had an alternating current. E 

I put it to you that tho main difficulty was that your dynamos 
were made with too much resistance in them ?—No ; they were made 
with as low resistance as reasonably could be. The dynamos were 
ultimately taken ont and oontinuoas current machines put in 
and storage batteries used. But that meant re-wiring the whole 


lace. 
" Now, with regard to Rsnkin Kennedy, in your view there was no 
invention at all about the plaintiff's system ?—Y es. 

According to you, it was peifectly obvious to any electric ian? 
To any electrician thinking about it. In my view, Bankin Kennedy 
is an elrctrician. 

He clearly stated where the Gaulard and Gibbe’ system is 
defective ?—Yes, and so he has evidently thought about it, and he 
even sees to some extent that the blocking action which is bad in 
Gaulara and Gibbs' gystem, would have a good effcot in & parallel 
Мек, and he was evidently thinking of systems of electrical distri- 

ution. 

And yet he comes to the conclusion, with all this knowledge in his 
mind, and with the knowledge that the blocking, which was bad, 
couli be put to good account if put in parallel, that These pheno- 
mena indicate а vast objection, or rather obstacle, in the way of 
the distribution of electric lights by secondary generators, because 


earrying out that work. 


conveying it.” ondemning secondary generators 
the purpose of distributing electricity ?—Yes; there was a certain 
distance to which he had not gone. 

Then, in his last paragraph, Mr. Rankin Kennedy says: "In 
is a beautiful system 


when he wrote the word “ Prodigious,” bat I take it that what he 
was afraid of was the details of manufactare of transformers to take 
a very high tension within themselves. It was the working of the 
details, not the broad enunciation of a principle, but the method of 
carrying it into commercial use. 

I pat it to you that the 
ignorant of the fact that the current would be blocked to a certain 
extent when lamps went out, and that the same current would go on 
passing ?—I do not see that it does. 

Can you point out anything in the specification to the con- 
trary ? . to that view ?—He may have been 
partly wrong with regard to the description of fig. 8, but he was 
perfectly right with to б? 

Assuming that he is substantially rigbt and that the going out of & 
lamp does not materially affect the current passing through the coils, 
then the same effect would take place in fig. 9, and it would not 
materially affect the current 
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und of public knowledge on which the t was to be con- 
ed. 1 ai this date the parallel 
system of distribution giving at each consumer’s premises a supply of 


machine for the purpose of utilising its secondary 
novel The és ced carnal said that Edison actuated a coil by alter- 
DA current and used a secondary current. That was not con- 


Beyond question then the secondary 
was excited. Nobody doubted that. The кока. hee 
9 


purpose you wanted. If that was common when 
to excite it, there was[no novelty in using your poles to excite it. 
plaintiff then said: "Oh! the lamps in the secondary were not 
L” That was what it all came to. Was there any novelty 
that? The learned counsel said that his fourth proposition was 
putting machines in { оп the secondary of an indaction c 
was not novel. Mr. Moulton read the evidence given on this. 
and said that when once parallel distribution was admitted | 
implied that you drew off in multiple aro— parallel distri 
meant drawing off by “straddling.” The learned counsel sai 
should like to deal very shortly with the plaintiff's attack on 
alleged anticipations. These anticipations showed that lamps 
put in on the secondary of induction coils actuated perhaps 
machines or by poles and parallel distribution, which he (counsel) sai 
was exactly the same thing. He did not think that he had put before 
their Lordships anythiog which had been oontroverted. The 
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And all the criticiems were in the “more.” The learned oo 
then referred to the article in the Times about Fuller e system, and 
contended that that article showed the world plainly that he had 
adopted that system of distribution. 

The hearing was again adjourned. 
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Mr. РгетонкЕв MourroW. Q., continuing his speesh for the 
defence, said that in the defence of а pate:t case, it was a forensic 
necessity, very often, to deal in dilemmas. Dilemmas were excellent 
forensically ; but, jadicially, they were not. The Judge had to decide 
on the construction of a document, and he would submit what he 
considered to be the real construction of tbi. specification. He 
would refer to the claim which it contained. The claim was: - In 
the application of induction coils or transformers for alternating 
electric currents, the arrangement of several stations of second order 
as brauch circuits of the maia line, £.e, connecting up the local 
centres with the mein line in multiple aro, to which main line is 
supplied an alternating electric current of a tension as constant 
as possible, substantially ae describsd and shown in the 
drawing.” Нз (Mr. Fletcher Moulton) submitted that 
what that meant was this—that thie claimant said: "Iam 
not going to do what Gaulard and Gibbe did, sni put my 
transformers in series. Put them in parallel" That, and that alone, 
was the claim. He would deal with the words “ stetions of second 
order.” Those were exactly the same as Gaulard and Gibbs. But 
he would admit that this specification contemplated using them with 
lamps in parallel. He (Mr. Fletcher Moulton), however, doubted 
whether it was limited by that. He did not admit that it was. Bat 
it was admitted to be common knowledge of electricians that the 
tension in the secondary circuit was iadependent of resistance, and 
there was no question that people would put lamps in parallel on such 
a circuit; so that it would be the ordinary way of doing it, and there- 
fore he need not trouble to enlarge upon that point. But what 
was meant by this claim е е frcm Brush’s fig. 8, 
which had been done by Чап and Gibbs, to Brush's 
fig 9, then already known. This specification commenced by 
saying what had substantially been done in Brush’s fig. 8, 
and then the plaintiff gave wise advica about how to use fig. 9. But 
he claimed fig. 9, and that was his (Mr. Fletcher Moulton’s) interpre- 
tation of the claim. The claim was purely arrangement of those 
coils in parallel, and that was known. There was nothing but 
arrangement of what was known. There were things, perhaps, in 
the apecification which were not arrangement, but they were merely 
rules showing only the scope which the arrangement gave to the en- 
gineer. There were not limitations, they only gava assistance in usir g 
the arrangements, and t5ere was not one word in the specification 
which limited the breadth of the claim, or which entitled the other 
side to say that they had not got to defend the whole system of 
putting the transformers in multiple arc and parallel circuit. The 
specification said, " The distinctive feature of our system of dis- 
tribution js that each group of induction coils or transformers 
of the several stations of second order shall merely constitute 
branch circuits of the main line for the primary current, $c, the 
primary circuits of the several local centres, any one of these being 
taken as a whole, are connected in multiple aro." Taere the 
distinctive feature was that they put their primaries in multiple 
arc; but when one turned to the drawing accompanyiog the speci- 
fication they fcund that it was nothing but an arrangement of 
existing known means. Tue mention of “low resistarce in the 
specification did not limit the claim; it could not limit the claim, 
because it was too vague. First of all, did this apply to the secondary 
and to the primary ? 

Me. BousrIBLD: Yes. | 

Mr. Mouvrox : My learned friend says “ ves.” If your Lordebip will 
look at the provisional specification, line 17, you will see “If only the 
interior resistance of the induc: d bobbins is proportionally low.” That 
was the way in which it was expressed. It was put mach more acca- 
rately in the provisional than it wae ia the complete specification. '' The 

places of consumption in the local circuits are independent 
from each other in consequence of their distribution as branch lines 
of the secondary circuit line, if only the interior resistance of the 
induced bobbins is proportionally smal), and if the primary tension 
of the station does not change.“ That is my first remark as to 
whether it relates to the primary. The next thing I cannot help 
remarking is that this is a complete afterthought which isnot unim- 
portant in this connection when the question is how it was under- 
stood. I say that until they came into Court all this referred to 
notbing but the secondary, and I believe it does refer to. the 
secondary. I say if it did apply to the secondary it is meaniogless. 
The learned counsel continuing, said, Was it novel to say thet the 
resistance in the secondary mus: below? He (counsel) felt positively 
indignant at this point being raised by his learned friend, Mr. Bous- 
field. It was eaying that the whole world was beholden to the 
plaintiff for telling it something that a boy ought to have learnt in 
the first six days of his study of electricity, and which was universally, 
and must have been sniversaly applied, by everybody who was 
entrusted to make an installation at all. So elementary was it, that 
his learned friend deliberately taught it to the Oourt. What he meant 
was, tbat it was merely Ohm's law, as one had got to apply it when 
calcnleting the effect of every single a ment of electrical 
circuits. He had now dealt with all the points raised in the spec:fi- 
cation, and he would just deal with some of the points outeide 
the specification which Mr. Bousfi-ld had brought up ae skirmishes 
to protect his flank. Оле was as to back electromotive force. His 
Lordsbip bad not heard bim (Mr. Moulton) say a word about that. 
He bad proved that it was common knowledge tkat the electrom tive 
force ia a secondary was independent of resistance. That 
fact was known—Mr. Bousfield had told his Lordship it was 
due to а back electromotive force, but he (Mr. Moulton) 
did not care what it was due to. The. important thing 
was to know what would happen, and it was proved that 
current would increase as the demand for it increased in the 
secondary. Ic was now quite understood why that was. The only 
important thing was that it was so, and therefore he was not going 
to trouble bis Lordship about back electromotive force at all. It was 


not at all relevant. The real relevant fect was that the current increased 
aé you diminished: the resistance, which was old. Then it was said 
that it was known that secondaries were self-regulsting; but what 
had that got to do with the case? Mr. Ferranti knew all that the 
laintiff did, and he (counsel) could not understand because a man 

improved a thing that therefore he did not know how good it was. 
Tha learned counsel then referred to the three-wire patent, which he 
Baid had nothing to do with the present case. | 

Mr. Мосотон, in conclusion, said that he felt he bad dealt with all 
the matters which had been raised in the case. Primarily, he thought 
it to be the real issue in the case that if you took the claim and read 
it and considered the interpretation which any man would put upon 
it as a document, he would deem it to be a cleim for arrangement 
only, and that arrangement was known to bs old. The claim was a 
ролт one; and he submitted that the patent must be held to be 

Mr. Bovsrrecp then replied on the whole case on behalf of the 
plaintiff. He eaid that assuming ho was wrong about there being 
any novel idea or discovery beiog imported by the patentees, and 
assuming that every principle was old, and that there was nothing 
more in the realm of scientific discovery to be done to make the 
combination, still he should be on firm ground, and he did not know 
that his case would be very different to what he had represented it 
to be. The way he should base his case, even taking the worst 
against himself, viz., that there were no scientific priociples to be 
discovered, and that everything which had been done followed known 
ротори of calculation, the putting the thing together, and apply- 

g for practical purposes constituted the invention. The learned 
counsel claimed to have made out the essential practical direction 
of low resistance, without which, he said, the system could 
not be made to work. He should endeavour to show his Lordship 
that the patentees had been the first to elucid«te a vital point 
in the construction of a transformer on which the possibility of this 
system, эв a system of distribution, Absolutely depended. It did not 
metter one straw whether the principles involved in an inv-n'ion 
were well known princioles. In the law of рабепбе it did not matter 
if the petentse took well-known principles and ideas and put them 
together and made his system practicable. Gaulard and Gibb: tried 
to solve this ques‘inn for y- ars. and оет r solved it. Edison hed his 
mind on the problem of distribution, aud failed to show a practical 
solution of the thing. The ваше thing could be said of Rinkia 
Kennedv. Lori Kelvin never solved the problem until he saw the 
plaintiff's ey«tem at work. | | 

T'he hearing was again adjourned. 


On Thursday, Mr. Bousfield concluded his reply, and his Lordship 
roserved bis judgment. 


Messrs Toanen & Sons v. BRINSMEAD. 


Im the Qaeon's Bench Division of the High Oonrt of Justice on the 

Sed inst, when the above action, which has been already revorted 

ы the ErBOorBIGAL Review, was mentioned before Mr. Justice 
ethew, 

His LonpsHIP intimated that he had received the report of the 
Asa-gaor. 

Mr J. Егрох BANKES, who appeared for the defendant, said the 

ition appeared to be that if his client was entitled to reject the 

ft the question was one of damages. Оа the other hand, the 

evidence was that the defendant was not entitled to reject the lift, 

but that it wae in some respects defective, and evidence would be 

required to show what amount would be required to make the lift 
according to contract, 

Mr. Justice MaTHBW said Prof. Kennedy's report was not wholly 
favourable to either side, and he strongly advised the parties to 
settle the matter. 

It was then decided that the case should stand over to enable the 
parties to come to some arrangement. 


PEMBROKE URBAN Distatcr Оосисіг v. DUBLIN SOUTHERN 
| Distaict Tasmways COMPANY. 


Last week, before the Master of the Rolls at Dublio, the hearing of 
this action was specially listed for hearing. The action was taken to 
restrain the defendants from laying conduits, manholes, and other 
necessary works in connection with the construction of their elec- 
tric tram service in any portion of the township вате those approved 
of by the plaintiff. a section of the worke complained of having 
been already laid—prior to the institution of the action— 
an operation which neces:itated the breaking up of the 
macadamised portions of the road to the right hand side of 
the paved tramway tracke from a point known as Dornden to 
Elm Park. The contention of the plaintiffs was that the worke 
referred to should ba laid in the space between the two lines of 
tramway. Woea the case came into Court, a week previously, an 
adjournment on the motion of the plaintiffs was applied for and 
obteined, and it was then stated that negotiations for an amicable 
settlement wera pending. When the case was called last 
week, Mr. Jeffreys (instructed by Messrs, D. and T. Fit gerald) 
for the plaiatiffs, informed the Oourt that the anticipated settle- 
= had been arrived at and а content entered into between the 
parties. 
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CORRESPONDENCE. 


quae 
[ 


Professional Amenities. 


I have only just seen your last i-sue, it having been sent 
on to me here from my office in London. 

Surely the moral and impertial young man whom you 
keep to write up certain engineera and to write down others 
bas shown his hand too freely. Really, Sir, you must give 
him a severe scolding. You вау (or be says) that I was 
informed by you you could not publish the correspondence 
between Mr. Hammond and myself without Mr. Hammond’s 
permission. That ів true—you did say so. But your 
article goen on to state that I requested you not to publish 
the correspondence because the matter was, and is, before the 
Council of the Institution of Electrical Еоріпеегя, and I 
explained to you it was, by my act, sub judice. Yon, Sir, 
sgreed with that. Now you take upon yourself to publish, 
against my expressed wish, correspondence which you 
thought at first you could not publish without Mr. Ham- 
торд” leave. Really your young man sbonld at all events 
pretend to be impartial. will not comment on your 
gratuitous comments on a situation that is sub judice. But 
of course you ought to have expressed no opinion—no, not 
even to help a close and trusted friend. 


F. Hastings Medhurst. 
Bada-Peath, January 29th, 1900. 


[The writing up or writing down certain engineers we 
usually leave to the disputants themselves, a course which our 
readers will agree is all sufficient to show how well the tradi- 
tions of Great George Street are kept up in these degenerate 
days. The above letter, for instance, is а charming example of 

rofessional dignity. Mr. Medhurst admite that we desired 

г. Hammond's permission before publishing the corre- 
spondence he was во anxious at the outset to вее in our 
columns. He does not say, however, that previous to this 
be requested us to write up the whole subject with the 
object of showing the electrical world the regard which 
is paid to what ured to be known as professional 
etiquette. We did write an article, but when we frankly 
informed Mr. Medhurst that our views did not coincide 
with his, he then asked us later in the day to publish 
only the correspondence and leave our readers to form their 
own opinions. As to Mr. Hammond's permission, that, 
ssid Mr. M-dharst, was not at all necessary, for the matter was 
no longer in the private stage, publicity having been given 
to the correspondence at Tonbridge Council meeting, 

We did not agree with Mr. Medhurst that the placing of 
documenta, already made public, before the Institution of 
Electrical Engineers rendered the matter sub judice; what 
we did say in a letter to that gentleman, was to the effect 
that we would deal with the subject from the local press 
report, and abstain from using the correspondence. To this we 
adhered, but when Mr. Robert Hammond requested us to place 
the whole of the facts before our readers—and he would have 
supplied us with the correspondence but for the fact that it 
was already in onr possession—the situation was entirely 
altered, and we did what any reasonable beings would do. 
The remainder of Mr. Medburst's delightfully refreshing 
and impuleive effasion, oomposed in truly Rapsodie Hongroise 
style. needs no comment. 

We have received & letter from another writer on the 
subject of our leaderette of January 26tb, but it is too 

reonal. Moreover, we think that with the insertion of 

. Medhurst's communication a painful subject may now 
well be brought to a cloge.— Eps. Exec. REv.] 


Inductor Alternators. 


Universal practice does not necessarily make a thing right. 
If it is right in this case, it simply takes all meaning away 
from the term ©“ inductor alternators.” The original defini- 
tion of the term inductor alternator seems to me much more 
sensible, that is, a machine with fixed exciting and armature 
coils, their interaction being dependent on the variation of 
the magnetic flux through the latter, brought about by the 
rotation of keepers or inductors, in such а way that the flux 
in the moving portion is reversed (as in Kingdon) or 
pulsates (as in Mordey's original inductor, and Pyke and 


Harris’s and others). I am not surprised that such a 
cisian as Mr. Mordey should now use the term in such a 
loose sense, especially as he took such trouble in 1887 to 
specifically differentiate between the two types. He then 
luded to “what is known as a pole armature arranged to 
be operated by a field magnet oonsisting of a central core 
or cylinder from which pole pieces projected, the magnetising 
w.nding might be wound on and rotate with the magnet, or 
might be supported by the armature, which consists of a 
number of coils placed on laminated masses of iron of any 
convenient shape." He directly afterwards described the 
inductor alternator correctly by mentioning the type that is 
distinguished by having the generating coils wound on the 
poles or polar projections, the rotating part being a suitably- 
formed iron mass which acta by varying the magnetic 
circuit, and which he terms а “keeper.” Не evidently 
then thought that the question of having the exciting coil 
fixed or revolving did not affect the type of the machine. 

It is interesting to note the improvements which were 
made in the two types Mr. Mordey mentions, and which 
have given the machines the forms now generally adopted. 
Messra, Pyke & Harris, by making their inductors of 
approximately equal breadth to the distance from centre to 
centre of contiguous pole pieces, allowed of the use of solid 
metal through the greater portion of inductor alternators. 

Mr. Rankin Kennedy attained the same object for 
machines of the revolving field type by making the arma- 
ture laminations a continuous ring sufficiently deep for the 
magnetic бах from adjacent revolving poles to spread into 
approximate uniform density before entering the solid iron 
portion of the magnetic circuit. He distinctly called his 
revolving field a multipolar electro-magnet with either а 
fixed or moving coil, the question of the attachment of the 
ooil not altering the type of the machine in his mind. 

In 1883 Alexander Klimenko showed his machine, where 
with fix-d armature coils and fixed exciting coils, he 
described the machine as having a revolving electro- 
magnet. 

Mr. William Main in his patent April, 1887, describes a 
revolving field magnet excited by a stationary coil, but says 
nothing about inductors. 

I have given the above quotations from patente, as I 
think that all these descriptions, together with those given 
last week, must have been the result of much thonght and 
careful wording on the part of their authors, and more 
likely to be correct than loose definitions given, perhaps, 
with only à moment's thought. 

The final definition you give that an * induotor machine 
means one having no revolving copper" is quite out of 
court; 16 would include an ordinary continuous ourrent 
dynamo with a drum armature wound with insulated iron 
wire, and having a cast-iron commutator, and would not 
include a Pyke & Harris inductor alternator, having the 
inductors mounted on a gun-metal carrier. 

Percy Rosling. 

P.S.—The enclosed tracings are copies of figures shown in 
various publications and patents. 


[ We regret that we received the above letter too late to be 
able to prepare the figures which accompanied it, illustrating 
the types of machine referred to. 

With regard to the main question, we must differ from 
our correspondent. If universal practice does not make а 
thing right, it certainly makes some things erpedsent, as in 
this case, and we consider the definitions which we quoted in 
our last issue to be both simple and sufficient. As for the 


precise meaning attached to the word “inductor” in 1883 


and 1887, we must confess to a lack of interest in the 
matter. What concerns us more is present-day practice. 
We may, however, point ont that the distinction drawn 
by our correspondent is only apparent. The original 
definition, as given in his letter, is perfectly correct in every 
way. Moreover, the armature coils of the Ganz alternators 
may be said with perfect truth to be wound on the field- 
magnet poles, and variations of the magnetic flax through 
them are produced by the moving nmass of steel which forms 
the inductor. That this is so is easily proved ; remove the 
inductor altogether, switch on the exciting current, and test 
the stator with a compass needle, or switch off the exciting 
current and observe the throw of а galvanometer in circuit 
with the armature winding. The resulta are quite consistent 
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with the view that the stator is the field magnet! The last 
paragraph of Mr. Rosling's letter calls for no comment.— 
Eps. ELEC. Rev ] 


Friction Losses in Dynamos. 


On page 128 of your issue of January 26th, Mr. Hay 
writes that the notion that the friction loss varies directly 
88 the pressure on the bearings is widespread but erroneous. 
Doubtless the two may not be always in direct proportion, 
but those who have made many experiments on the friction 
losses in dynamos will agree with the authors whom he cites, 
viz.. Messrs. W. B. Ewon and J. Fischer-Hinnen and Prof. 
F. G. Bailey, that any increase of pressure due to want of 
symmetry in the magnetic field of a dynamo usually does 
increare ita bearing friction, and to a much greater degree 
than Mr. Hay would lead one to suppose. The reconcilia- 
tion of this fact with the experiments of Mr. Tower and 
Prof. O. Reynolds’ theory of friction is not, however, diffi- 
cult. How far increase of pressure will increase the friction 
loss entirely depends on how it is applied. In the axle 
boxes, ssy, of a railway wagon, any increase in the load 
presses immediately on the axle within the bearings, and 

ically uniformly along the length of each journal. Bat 
in a dynamo, if the increased pressure is due to want of 
ame. the magnetic field, it is applied to the shaft 
midway between two bearings. The shaft, therefore, being 
held at the ends, must be more or leas bent, and this affecta 
the exact condition of the journals relatively to the bearing 
surfaces; in other words, the thickness of the film of oil 
upon which the friction loes depends. The whole question, 
therefore, as to how far the increased load will increase the 
frictiou turns entirely on the rigidity of the shaft, and the 
interesting experiment recorded by Dettmar with an eight- 
pole generator probably only shows that the shaft and core 
were very rigid, ғо that although the armature was pulled 
upwards or downwards by the unequally excited poles, the 
bending of the shaft was inappreciable. Thus it is hardly 
true to say that heating of the bearings in an excited dynamo 
which runs cool when not excited, must be due to bad work- 
manship or defective lubrication; it moy be due to bad 
design, owing to which the shaft is not sufficiently stiff, or 
if the want of symmetry in the field is due to some abnormal 
condition, the shaft may be subjected to a stress for which 
it was not designed. 


Bedford, February 8rd, 1900. 


С. С. Hawkins. 


The Use of Rubber Insulated Wires in Steel Conduit. 


I notice in the * Correspondence” columns of your last issue, 
that under the above heading Mr. V. Zingler apparently 
questions the use of 800-megohm quality wire in steel 
armoured insulating conduit. 

Whilst Mr. Zingler is welcome to retain his own ideas, 
it шау be of general interest to point out that we have 
now had several yeare' experienoe with this grade of wire 
inside insulated conduit, and we are satisfied that such low 
quality wire is giving complete satisfaction. 

Mr. Zingler may perhaps be “sorry” for me also, when 
I tell him that my exp:rience has led me to conclude that 
bare oopper wire installed in our iusulated conduit is 
durable and satisfactory, and that as а consequence I have 
incurred considerable expense in working out (and patent- 
ing) the details of a complete syatem on such lines. 

If my memory serves me well, in 1897 Mr. Zingler 
thonght that in selecting a system, “ climate, practice, and 
national temperament" had to be considered. I have been 
browbeaten by all three, and now venture to hope that the 
last, and in England, moet difficult condition, is being 
overcome. Farther, whereas Mr. Zingler was originally 

pared to concede an extra value of 50 per cent. to an 
iron pipe system guaranteeing a smooth interior, he may 
b» pleased to hear that at the present moment steel 
arm onred insulating conduit is just twice the cost of ordinary 


barrel, so that our then individual differences аге. 


gradually narrowing. With the growth of earthed outer 
wiring, I think we shall be able to offer Mr. Zingler a 
system 50 per cent. lower in price than his original gas- 
pipe ideal. | 


All of which goes to show that I believe in an electric 
wiring millennium ! 


February 6th, 1900. 


Fred, Bathurst. 


Having refreshed my memory by looking up my REVIEW 
file, and being both interested and amused by the cross 
fire" of the various discussions on wiring matters occurring 
under the above and similar headings, I would ask you to 
grant me space for the following remarks. 

Whilst welcoming Mr. Zingler’s contribution of January 
5th under the above heading, as being in all ways a decided 
improvement on his contribution of My 7th, 14th, and 
21st, 1897, it seems to me that he has advisedly modified 
his opioions even if he does not now directly contradict his 
previous remarks. 

To quote from his own words in 1897: “Не could not 
help thinking that uninsulated pipa (he would not call it 
*bare") had not had a fair look in,” and although he then 
looked upon prime oost “ав an investment against deprecia- 
tion," he seemed to wish to impress upon his readers that 
insulating lined pipes were as unnecessary as they were 
expensive. Certainly he said that chemical and electrolytic 
action was “а most important thing to avoid, because it was 
the father of all mischief," but apparently he was then 
satisfied that galvanising, or an inside and an outside coating 
of Angus Smith solution .(which should not **peel off") 
made a plain iron pipe quite good enough. 

In his earliest ideas he mentioned that exceedingly high 
insulation (of the conductors) is of less importance than 
insulation which will remain unaltered in the course of 
years, and stated that this quality was опе “mainly dis- 
covered by experience," but now surely he is admitting that 
an uninsulated pipe system is not quite “so cheap in first 
cost and as durable in insulation" as he at first conceived ? 
Within the short space of three years he states that “the 
imperishableness of vulcanised rubber in iron pipes is now 
recognised," and that this recognition is likely to become 
more marked in consequence of the largely inoreased use of 
steel conduits. 

I note, further, that he thinka the forthcoming rules 
should specially distinguish ** metallic" (or conducting) con- 
duits, and the precautions which should be adopted when 
using them, and with this conclusion I am quite in accord. 

Many probably enjoyed his distinction between “close” 
and “closed” tabe, and saw for the first time how profit can 
be made upon a “shiny” bedstead tube, when the same can 
be bought as an untreated article at half the cost if purchused 
directly from the drawing mills. But surely when he 
admits that, *enamel is no insulator, but merely a temporary, 
and not always homogeneous protection against rusting,” he 
comes very near advocating the advantage of adopting a 
permanent and insulating lining. 

May I suggest that a system worked out with the untreated 
article, would not only be “completely cheap," but might 
also be designated simpl-icity itself. 

It is also a little difficult to reconcile his criticism of 1897 
“that he is afraid an insulating pipe is only an encourage- 
ment to the jerry wirer to put in bad wires,” with his 

resent statement that the “putting in” (slinging ?) of low 
insulation rubber-covered wires is easily got over by a 
judicious and impartial system of inspection by the supply 
authorities.” | 

Shortly, it seems to me that Mr. Zingler wants to be 
optimist and imist in one and the same breath, but I 
trast he will not consider my remarks “Very Singular,” or 
as causing unnecessary heat, when I sign myself 

М. E. Heaton. 

Newport, February 5th, 1900. 


I regret prolonging this correspondence, but shall be 
obliged if you will allow me to insert some quotations from 
Mr. Zingler’s article, showing that my statement, contra- 
dicted by him, was not without foundation. 

In making comparisons of cost, certain axioms must be 
granted, chief amongst which are :—That only the best 
material and workmanship are employed.” .... But we 
must take the absolute standard.” 
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“If we admit for the moment that we oan put 300- 
megohm wire into insulated pipe." 

He then proceeds to deal with the insulated pipe side of 
the question, entirely as used with 800-megohm wire, and 
further on we find: And if the tube bas half the insula- 
tion necessary (i. s., 300 megohms), why should not the wire 
bave the other half ? Thus showing that 600-megohm is 
the absolute standard, in his opinion, for this piping. 

I would remark that this is only one grade better quality 
кад the 800-megohm class, and not much superior in actual 
work, 

This closes the correspondence as far оз I am concerned, 
and I only regret it has been so unduly extended, 


W. Н. Isherwood. 


Re Glasgow Telephones. 


With reference to the notice appearing under the above 
heading in your issue of 12th ult., I &hall be glad if уоп will 
kindly insert the following corrections :— 

In the paragraph referred to it is stated “The National 
Telephone Company uses wire weighing 12:54 lbs. to the 
mile for its underground cables,” which is altogether mic- 
leading and incorrect. The weight of the wire used by 
the National Telephone Company in all its underground 
work is 20 lbs. to the mile, and of this class of wire it 
has leid down during the last few years approximately 
150,000 miles. It is, however, right to say that a few 
experimental lengths of the lighter and cheaper wire have 
been tried by the National Telephone Company, with the 
result that its use has not been approved. For overheed 
cables the weight of the wire used is 20 lbs. per mile, 
and for general distribution work it is 40 Ibs. to the mile, 
the same weigbt as the Postmaster-General's specification 
laid down for Glasgow. For junction lines erected overhead 
the wire in general use is 100 lbs. to ‘the mile. These 
weights of copper wires have been habitually used for 
telephone works for many years in this and other countries. 

Dane Sinclair, Engineer-in-chief, 
National Telephone Company, Ltd. 


[The statement which is corrected in the above letter was 
not ours. We showed in our issue of January 12th, in the 
note referred to, that the Postmaster-General’s specification 
for a municipal license had been submitted by the Glasgow 
committee to Mr. A. R. Bennett, “who takes exception to 
several of the clauses" . . . . “Mr. Bennett points 
out that the National Telephone Company uses wire weighing 
12:54 lbs. to the mile for its underground cables.” Possibly 
Mr. Bennett may be disposed to defend his statements, which 
are said by Mr. Sinclair to be “altogether misleading and 
incorrect." — Ens. ELEC. REv. ] 


Paralleling Single-Phase Alternators. 


The accompanying method for detecting whether the in- 
coming engine is going too fast or too slow when parall-ling 
single-phase alternators occurred to me some 12 or 14 
months ago. | 

Circumstances having brought it to my mind арәїп,апа not 


having seen or heard of its being used, I thought it might 
perhaps be useful to someone. 

Reterring to the sketch, A represents the alternator or 
alternators already on the bus bars; B represents the in- 


coming alternator, 1,2, 8, and 4, are small transformers, 
1, 2, and 3 preferably taking a large magnetising current, 
and 4 a small one; 5, 6, and 7 are non-inductive resistances, 
8 is a choking coil ; 9 and 10 are non-inductive resistances; 
C, D, and к, are incandescent lamps, and b a switch. 

It would probably be edvantageous to have resistances in 
series with lamps D and E. so that c, D, and E, could be lampe 
of equal voltege. "The lamps should light up in the orders 
C, D, E ог E, D, C, according to whether the incoming alter- 
nator is running too fast or too slow. It might be advanta- 
geous to replace 1 and 3 by one transformer, and perhape 
wind all the batch on one set of cores. 

Тгаг: former 4 and choking coil 8 should be arranged to 
get as large a lag as possible, and perbaps condensers taking 
the place of resistances 5, 6, and 7, would improve the 


apparatus, 
Moss Side, February 8rd, 1900. 


William Stansfield. 


Information Wanted. 


Could you, or any of your readers through your columns, 
supply me with the name and address of any firm mant- 
factuiing or selling double or single cotton insulated coft 
charcoal iron wire, size about 18 to 20 B.W.G.? I have 
tried several wire manufacturers with no satisfactory results, 


A Weekly Subscriber. 


Sterilisation of Water by Ozone. 


In my letter on the sterilisation of water by czone 
(ELECTRICAL REVIEW, January 26th last) I expressed some 
doubts about the adoption of the Marmier-Abrabam system 
by the Lille municipality as stated by Mr. Kershaw. 

Mr. J.Blondin, editor of the Eclairage Electrique, whom 
I asked if this statement of Mr. Kershaw’s was correct, has 
just written me that he does not know anything about the 
adoption of this said system by the Lille municipality, and 
that it is impossible to obtain the slightest information, 
and that he was even complaining of the silence kept by 
the inventors on the question of cost. 


F. Andreoli 


— a 


BUSINESS NOTICES, &c. 


American Plant for Eogland. — The New York 
Commercial says that Mr. A. K. Baylor, recently manager of the 
railroad department of the British Thomson-Houston Company, who 
has been in the United States for the last two montbe, in the 
interests of the London United, Bristol, and Isle of Thanet Tram- 
way Companies, has sailed for Eagland by the American liner St. Paul. 
Before his departure, Mr. Baylor said to a representative of the 
paper mention: d :— 

Of the 35,500,000 which it will cost the London, Bristol, and Isle of Thane 
Companies for equipment, certainly 90 per cent. will find its way into American 
po: kets. During my stay here I have ordered equipment to the value of 
$250,000, which amount would have been ten-fold had I been able to get 
deliveries. I will return in about three months, when I hope to make further 
contracts, 

In talking of the prospects of electric traction in England, Mr. Baylor said 
that the South African war had caused a complete stoppage of important deals 
like the Manchester, Liverpool, Leeds, and other large corporation work. The 
electrical schemes hung up involve about 350,000,000, and when they are put 
through fully «25,000,000 worth of material and equipment will be purchased in 
the United States. 


Austria.—Large new works for the manufacture of 
calcium carbide are beicg established on the banks of the Uppar 
Moldau near Kramau. Messrs. Gans & Co., of Buda-Pesth, and the 
Berlin Electricitits Gesellschaft are also interested in a scheme to 
establish works in Almissa for the production of aluminium, &c., by 
electrolytical methods. | 


Bankruptcy Proceedings.—An application for an order 
of discharge was made last Taerdey at the London Bankruptoy 
Court on behalf of Ernest Anthony Max Winter, electrical engineer, 
Amberley House, Norfolk Street, Strend. The Official Receiver 
reported that the bankrupt failed last October, with liabili ies, 
£984 11+. 2d., and no assets. He came to this country from Berlin 
in 1889 with a free capital of £300. Four years later he entered 
the service of the Smithfield Market Eiectric Supply Company. 
and in May, 1897, һе commenced to trade on his own account as an 
electrical engineer at Amberley House, adopticg the style of the 
Imperial Electric Light and Power Company. The bankrupt bad 
no ргас'ісаі kno «ledge of electricity, but paid a consulting engineer 
a retaining f»e«f £4 а month and a commission on the profits. His 
business consisted of obtaining concessions from public bodies and 
others for the supply of electricity, which 9888 8 дер he proposed, 
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if and when obtained, to assign to a limited liability company that 
be intended to form. Oaly one such c^ncession was obtained, and 
that was sold at a gross profit of £2,000. No company was floated, and 
although the bankrupt expended eonsiderable time and money in the 
effort to obtain further concessions he was unsuccessful, with the 
result that in September last the landlord distrained on the office 
furniture. Toe bankrupt attributed his failure and insolvency to 
the heavy expenses of carrying on the business with but little return. 
The cffences reported were (1) insufficiency of assets to pay 10s. iu 
the £ to the unsecured creditors; (2) imperfect books; and (3) 
contracting a debt provable ia bankruptcy without having reasonable 
expectation of being able to pay it. The bankrupt did not dispute 
the findings of the Official Receiver, and Mr. Registrar Linklater 
impored а suspension of two years. 

Oa Wednesday a meeting of the creditors of Mr. Frederick King, 
electrical engineer, of Bristol, was held at the office of Mr. E. G. 
Clarks, the Official Receiver. The debtor was represented by Mr. 
W. H. B-own. The groes liabilities were £922 17s. 114., and 
£502 17s. 11d. ranked as unsecured. There were no assets to meet 


this amount. It was explained by the Offi:ial Receiver that the re- 


ceiving order in the matter had been made upon the petition of the 
debtor’s late partner, with whom he carried on business from 1883 to 
January, 1897, as electrical engineers, &с. The cause of the in- 
solvency was stated by the debtor as flows: Since the dissola- 
tion of partnership it has been found that my share had been over- 
drawn to the extent of £300 or £400, whereas I was always under 
the impression that I was worth at least £1,000.” The only creditors 
scheduled were the debtor's solicitor and the partner referred to. 
The property at the debtor's residence was claimed by the wife. 
This claim tho Ofcial R:cziver, who is acting as trustee, is in- 
vestigating. 


Liquidations, Dissolutions, &c.— A general meeting 
of the Direct Electric Generator (“ Foreign Rights”) Syndicate, 
Limited, is to be held on March 5:b, at Montague House, 64, 
Gresham Street, E.O , to hear from the liquidator (Mr. Percy Mason) 
an account of the winding up. This will be followed by a similar 
meeting of the Direct Electric Generator Syndicate, Limited. 

The Orowdus Accumulator Syndicate, Limited, has decided to wind 
up voluntarily. Me. Olaud Scott. of 32, Victoria Street, is liqaidator. 
` A meeting of the Electrical Time R-cording Company will be 
held at 31, Bedford Row, on Wednesday, March 7th, to hear an 
account of the winding up from the tiquidator, Mr. A. B. Olifton. 

Mesers. J. G. Moody and A. Hodgkiss (cycle manufacturers, elec- 
trical and general ergineers, carrying on business as the Birkdale 
Oycle and Eogineering Company, at Liverpool Road, Birk d 11е), have 
dissolved partnership. Mr. C. P. Greenwood, solicitor, 2, Post Office 
Avenue, Southport, will attend to debts. 

Mesars. J. B. McMorine and G. E. Bryan (Mack, Bryan & Co., Old 
Haymarket, Liverpool, gas and electrical engineers), have dissolved 
partnership. 


Calemdar.—One of the handiest calendars we have 
received this year is that of M.ssrs. Sax, Slatter & Oo., Ltd. Aoom-. 
pes calendar for 1900 is printed in black on bright metal measur- 
og 4 inches x 5 inches, and it is arranged with back support so that 
it may stand on the desk and be always conveniently to hand. 


The Copper Markets in January.—The last issue of 
Messrs. Н. R. Merton & Oo. statistical reports on copper, shows 
that stocks have fallen by 1490 tons during the past montb, and 
that the price has advanced 25s. per ton. Tne total supplies during 
January have only amounted to 19,267 tons; the January shipments 
from America, from Spain and Portugal, and from Ohili, all being 
disappointingly small Shipments from Australia and from otner " 
countries are, however, above the average, and have helped to save 
the consumer from a more decided advance in price. The shipments 
of Standard copper to America from Liverpool and Swansea have 
amounted to 475 tons, bringing up the total since July lst, 1899, to 
10,963 tons. The exact figures for the month are as follows: 
Bapplies: America, 9,600 tens; Spain and Portugal, 1.924 tons; Ohili, 
1,600 tons; Australia, 2,200 tons; other countries, 3,943 tons; total, 
19,267 tons. Deliveries: 20,:84 tons. Stocks: December 3let, 1889, 
od ng January 31st, 1900, 21,327 tons. Price, January 318, 

, £71 58. 


Electric Elevator.—At the new insurance buildings of 
the Ocean Accident and Guarantee Corporation at Glasgow, there is 
an electric elevator by the Sprague Electric Company. It is one of 
their fast travelling erections, with a rise of 175 feet per minute, 
and a car that accommodates 10 passengers. 


Electric Power and Cold Storage.—Messrs. Handley 
and Shanks, of Dublin, write:—'' We notice in last week's issue of the 
caL Review an account of the electric power installed in a 
new ice making factory and cold storage at Birmingham, which it is 
claimed is the largest installation of ite kind in the kingdom. In 
this, we think, your correspondent is wrong, as we ourselves about 
12 months ago fitted up, for power and light, the whole of the works 
of the Cork Cold Storage and Ice Making Company. This firm 
uses motors for all purposes. 'The compressors, of which there are 
three, are driven respectively by 25 EE. motors, whilst agitators, 
gantry, elevators, fans, and pumps are all actuated by independent 
motors. The te of the power used is about 130 E P., and we 
balieve it represents the largest power installation at present in this 
country.” 


* Electric Tables.”—Messrs. Whittaker & Оо. will issue 
in Jane a new work by Mr. W. Perren Maycock with the above title. 
It will be a waistcoat pocket-book comprising 50 tables for electrical 
engineers, ek ctric light fitters, &c. 


Fire.— On Tuesday last week a fire broke out at the works 
of Messrs. Wenham & Waters, electrical engineers, of Croydon, and 
did considerable damage. 


For Sale.—Among our small advertisements this week 
will be found an announcement to the effect that the business, plant, 
stock, & 2, of Messrs. Cuttriss, Wallis & Oo., Limited, electrical engi- 
neers, Leeds (in liquidation), is offered for sale as a going concern. 


Nernst Lamp.—A company is reported to be in course 
of formation in Paris to acquire from the Allgemeine Electrici äts 
оша; , of Berlin, the French patent rights in the Nernst elec- 
ric lamp. : 


Smoke Nuisance.—At Lambeth Police Court ou 31st 
ult Mr. В. H. Webster, secretary to the South London Electric 
Supply Corporation, Limited, of Bangeworth Road, Loughborough 
Junction, appeared before Mr. Hopkins, to answer a summons taken 
out by the Lambsth Vestry, who complained of the nuisance 
caused by the issaing of black smok» from the chimney sheft of the 
corporation's works. Ia addressing the Court for the defence, Mr. 
Wontner declared that the corporation had taken every possible 

reciution to avoid a nuisance, and called Mr. Р. A. Nixon, engineer- 
in-chief to the corporation, who described in detail the methods 
which had been adopted to prevent smoke issuing from the shaft. 
In the course of the case for the defence, it was stated that owing 
to the present condition of the coal market, 16 was almost impossible 
to gat coal of the character of that usually used at the works. A 
suggestion was also made that the vestry witnesses had mistaken 
coloured steam for smoke. In giving his decision, Mr. Hopkins said 
the nuisance would have to be stopped, or the works would have to 
be closed. He should impose a penalty of £10, and 2s. costes. 


Trade Announcements, — The electrical engineering 
business formerly carried on by Messrs. Oalvart & Oo., of Manchester, 
has been taken over by Mr. J. Collier, lately assistant engineer with 
Mesers. Lacey, Olirehugh & Billar, and is now be carried on 
under the style of John Oollier & Oo., at 4, Bt. ^s Street, 
Manchestr. 

The British Electric Works Oompauy, Limited, inform us that 
they have appointed the following sg:nts for the sale of their 
specialities :—Mr. A. О. Hands, Garlica Hill, for London; Mr. 8. 
Jevons, in Birmingham ; and Mesers Gent & Oo, in Leicester. 

Messrs. O'Gorman & Cozsur-Hardy state that their address after 
February 12:h will be 82, Victoria Street, Westminster, 8.W. 


Wire Table.— We have received from Messrs. Johnson 
and Phillips a large framed card of particulars of copper conductors 
of over 90 different віз ж. These are arra in the common sense 
way, in order cf their cross-sectional areas, and range from 22 S. W. G. 

_(0 0206 square inch) to 91/11 S. W. d. (0 95 square inch). The carrent- 
carrying capacity is given both at 1,000 amperes per square inch, 
and on the scientific basis adopted by the Institution; the usual 
columns of dimen:ions, resistance and weight of various lengths are 
бітер, as well as columns showing the maximum resistance and the 
minimum weigut permissible, these being respectively 2 per cent. 
over and under the normal values. The table is, in fact, based on the 
recommendations of the Committee on Copper Oonductors, as these 
allowances would lead one to suppose, and may Ъз relied upon as 
giving practically correct values, while its mode of mounting renders 
it very handy for reference. 


—————— _—__ 


ELECTRIO LIGHTING NOTES. 


^ Aecrington.—The Town Council has passed a resolution 
authorising application to bs made to the Local Government Board 
for borrowiog the sum of £63,647, for the erection of electricity 
works and plant, and other purposes. It has also been decided by 
the Council to oppose, along with other municipalities ia Lancashire, 
the Lancashire Electric Power Bill which is to be promotedin Parlia- 
meat during the present session. 


Asylum Lighting.—The Committee of Visitors of 
the North Riding Lunatic Asylum have accepted the tender of 
Messrs. Orompton & Oo., Limited, for lighting the asylum by elec- 
tricity and the work will ba carried on under the direction of 
Mr. А. A. Oampbell Swinton, as consulting engineer. 


Bombay.—Jndian Engineering says that the Committee 
appoiated to consider and report on tne subject of electric lighting 
has decided to postpone its consideration until the Commissioner is 
able to obtain from such firms as desire to compete deflnite terms 
and proposals, after allowiog them eufficient time for making surveys 
and collecting any necessary information. 


Brighton.—The Town Council have taken the unpatriotic 
course of refasing to pay half the salary of one of the members of 
its electricity staff, Mr. О. O. Fowler, during his absence in South 
Africa with the Imperial Yeomanry. As the other members of the 
staff have volunteered to do Me. Fowler's work, the Council is thus 
trading on his patriotism and that of the staff, and is making an 
unworthy profit on behalf of the ratepayers.” 

The Council has resolved to off ar to all electric wiring contractors 
in the borough to collect, on their behalf, during a period of 
seven years, the charges agreed upon by the occupiers of premises 
fitted on the hire system on stated terms. . 
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Canterbury.—The municipal electricity works at Canter- 
barv, the opening of which we hed the pleasure of attending in 
March of last year, are not only giviog an excellent supply, but are 
achieving results which for а small concern are remarkably gratify- 
ing. At the end of December last they had been in operation for jast 
nine months, and the records for the period show a gross profit of 
£1,228, or a net profit, after prying interest on the loan and the 
inevalment for the capital redemption, of £199, available for the 
reduction of the city rates. The figures are as under :— 


Revenue for nine months .. ae s x БС iu .. £2,099 
Costs of generation and distribution. 2x "9 - 71 
Gross profit . .. "s a 5а "T .. £1,228 

nterest on repayment ofloan .. - T 29 E .. £1,029 
Net surplus .. T x «s - v £199 


Tbe number cf Board of Trade units sold for the nine montbe was 
98 177, во that the total coste of generation and distribution work out 
at the very sat'sf«ctory figure of 2 13d. per unit. At December g let 
there were 7,557 lamps of 8-О.Р. connected, while a further 1,079 
awaited connection. For the initial operations tbese results reflect 
great credit alike upon Mr Robert Hammond, the Corporation's oon- 
sulting engiaeer, and Mr. Staniland, the resident engineer. We look 
forward with interest to the publication of the acccunts at March 31% 
for the complete year. 


Cleckheaton.—Last week it was stated to the Council 
meeting that the Bradford Corporation, the North Bierley Gas Com- 
pany, and the British Electric Traction Company bad lodged formal 
objection to the granting of the Oouncil's electric lighting order, 
with the objet of sccuring clauses for their protection. It was 
resolved that the clauses suggested by the objectors could not be 
accepted, and that the Council's solicitor should take such steps as he 
should consider advisabl- for the purpose of resisting the claims put 
forth. The Bradford Observer says that in regard to the proposed 
light railway» tne solicitor to the Council attended with reference to 
correspondence he had had with the solicitor for the Britieh Electric 
Traction Company, from which it appeared that the company were 
repudiating the uncer'akipg of their agent, Mr. Paris, to the є ffect 
that the company would take electrical energy from the Council, and 
also seeking to withdraw from other promises. It was decided that 
such steps should be tsken ss might be deemed necessary for the 
purpose ^f procuring the performance by the Traction Oompany of 
their agent's undertaking to the Council, 


Dublin.—The Dublin El-ctric Lighting Company's Bill 
came before the Ex «miner of Standing Orders last Thursday, when Mr. 
R. S. Badham appeared upon a memorial made by the Corporation 
against it. Toe Examiner held tbat in several instances the Bill did 
not comply with the standing orders. It will, therefore, have to go 
before tne Standing Orders Committee of each House of Parliament 
before it can be taken further. 


Gravesend.—The Tradesmen’s Association has 
к resolution urging the speedy adoption of electric lighting in the 
wn. 


Halifax.—The Electricity Committee of the Town Council 
has decided, subject to the approval of the Council, to grant a bonus 
to members of tne steff employed at the electricity works, on the total 
works and management costs, when these are brought below 1 5d. 
perunit. Last year the total cost per unit was 1654. The Oom- 
mitte propose that for every one-tenth of a penny, and pro rata for 
every ove-bundredth of a penny, а bonus of £130 be given to the staff 
in the following proportions :—To the chief engineer, £50; to the 
assistant engineer, £40; to each charge engineer (now numbe 
three), £10; and to each driver (at present four), £2 10s. It is sag- 
gested that tbe scheme be in operation for tbe two years ending 
March 31st, 1901, after whicn it shall be subj- ct to revision. The 
el: ctricity wu:ks now holding the lowest totals in Britain, the Com- 
mittee states, аге : — Edinourgo, 1:21; Nottiogham, 1:36; Ohester, 
138; Bradford, 1 43; 8 uthport, 145; and Leeds, 150. Assuming 
that the Halifax output should be 1,500,0С0 units, every one-tenth of 
а penny рег unit on costs saved wouid mean a saving to the Oor- 
poration of £625. ` 


Hend n —At the last meeting of the Urban District 
Cou.cil, Mr. Robert Hammond was appointed consulting engineer 
to carry out the municipal electricity supply scheme, at his usual fee 
of 5 per cent. on the exccated works. 


Harrogate. — Tne Town Council has accepted various 
tonders for mason's work, ironwork, &c., in connection with the exten- 
sions to the electric lighting station. 


Hull —We give the followirg report of the proceedings 
which occurred at last week's Oouncil meeting at some length 
becaus+ we consider the m«tter of considerable interest. The report 
A 4 somewhat lengthy abstract from the Eastern Morning News of 

ud inst.. 

Mr, Skinner rose to defend the action of the Electric Lighting 
Committee in accepting the tender of Messrs. Toomas Parker, 
Limited, of Wo.verhampton, for two dynamos at a total cost of 
45,035, in preference to that of Earle's Shipbaildiog Company for 
£3,725. Тав tark he had before him was а novel and an unusual 
one, but the Committee proposed an honest and the only efficient 
solution to the problem which they ventured to place before the 
Council, and which they hoped would be accepted. He had always, 
in his experience of contracte, contended that, all the circumstances 
beiug equal, the lowest te. d:r shouid ba accepted. But, whilst the 
Practice was g: neral, it was always thought advieable and praciicable 
ха. when teuders were invited it was on the clear understanding 
that the lowest was not necessarily accepted. When the Sub-com- 


mittee looked into the tenders received, they at once saw that with 
the figures which came before them there would be some little 
embarrassment. Hs did not want to make any remarks which would 
reflect on any individuals or any particular firm. He had the 
greatest possible regard for those who had control cf such a great 
ара important undertaking as Earle's Shipbuilding Company. Bat 
thie dynamo was one of a type of which there were very few in the 
country. There were, he might say, a thousand dynamo mokers 
in England (sic), but only a dozen who were recognised as 
capable of making the kind of dynamo they required. 
It was not merely a question of expert knowledge or a 
theoretical understanding of the science of electricity; but 


it was a que tion affecting the welfare and safety of a very large con- 


stituency. Mesers. Earle had not made any dynamos of the electrical 
power the 5 required. He had received a circular from 
Messrs. E«rle in reply to the statements which had been made as to 
their tender, and he understood that members of the oration, 
other than members of the Electric Lighting Committee, also 
received copies. 

Alderman Rollit : Is that so? 

Several members of the Council said they had not. 

Mr. Skinner said he understood they had been sent. 

The Town Olerk, at the request of the Council, read Messrs. Earle's 
statement. The company admitted they had not made dynamos of 
во high an electrical pressure as were now required by the Corpora- 
tion. That was also true, they might say, of some other makers of 
direct electrical machinery in the country. Messrs. Parker, Limited, 
made their first dynamo of this high pressure for the Wolver- 
hampton Corporation, and their second for the Hall Corporation. 
Mesers. Parker, owing to the action of the Wolverhampton Оогрога- 
tion in giving them the order, had been enabled to create a iarge 
indastry in that town. Therefore, Messrs. Earle asked the Council 
to do tbe same for Hull, acd safeguarded them by offering to test the 
machine to twice the working pressure, against the one and a half 
times asked for by tbe city dlecr engineer. They had made 
many successful dynamos and motors, the largest being a 48-inch 
armature dynamo, or only 12 inches less than the Hull оп; 
but Messrs. Parker had not made one of that siz: until 
the recent order of the Wolverhampton Oorporation. Earle’s 
bad specially large plant and facilities for making dynamos of over 
1,000 E P., and the best insulating materials on the market were pur- 
cbased. No electrical or other engineer could predict absolute 
immunity from breakdown; bat tho writers wculd do everything 
that a scientific staff, skilled workmen, and the finest machine tools 
in the country could accomplish. The city electrical engineer, as an 
expert, һай every opportunity of criticising Earle's design, and of 
visiting their works as often as required, and of giving expert 
approval to every pennyworth of material built into the machines. 
They had, it was pointed out in conclusion, d and made 
nearly 40 successful dynamos and motors of ous віх s up to 
250 Kw., and had received repeat" orders from the Admiralty, the 
Great Eastern Railway Oompany, the Dominion Atlantic Railway 
3 Empr z Nacional, Lisbon. 

Mr. „ resuming, adduced instances in support of his conten- 
tion that it was not always the practice to accept the lowest tender. 
In work of that kind attention was paid rather to the class of work- 
manship. Mr. Skinner added that he had received a letter from the 
city electrical engineer giving reasons why he advised the Committee 
in favour of the acceptance of the Wolverhampton tender. Mr. 
Barnard wrote :— 

In the first place, I advise the Committee to pass over the lowest tender, on 
the ground that Messrs. Earle have no experience in the manufacture of large 
high tension dynamos, and very little experience in the manufacture of dynamos 
at all. Istill feel very strongly that the Council will be taking a very serious 
risk of failure if they accept the tender of any firm, local or otherwise, who 
have so small an experience in this work, when I consider that it is absolutely 
necessary that these machines should be in thorough working order before 
Christmas. I do not pretend that the firm whose tender I recommend you to 
&ccept is the ой] firm who could do the work. There are many first-class 
dynamo makers who could do it, including all the others who submitted tenders 
on thisoccasion. Messrs. Earle cannot, however, claim to be first-class dynamo 
manufacturers as yet, for, though they say that ma have made nearly 
40 dynamos, I believe that these have all en small low tension machines, 
and even the one biggest machine that they olaim to have made I believe 
is not yet finished. and has not, therefore, been proved to be successful. Messrs. 
Earle have also circulated а letter purporting to contain statements made by 
you and myself to them. Personally I disclaim responsibility for the statements 
there made, which 1 have no recollection of having made to any representative 
of Earle's Company. They are, in the main, arguments which I used in sub- 
committee, when no reporters were present, but there are several statements 
among them which I should certainly not have published, as I consider that it 
would be unfair to other firms involved to have done so. Again, in this 
morning's paper Messrs. Earle state that the largest dynamo they have made is 
considerably more than half the size of the dynamos required by the Corpora 
tion, and quote the relative diameters of the armatures in support of this. The 
diameter of the armature is, however, only one factor in determi ing the 
output of a dynamo, and, according to Mr. Willatt’s statement to me, the 
machine in question, when flnished, will only have an output of 200 K., as 
againet the 460 kw. specitied for the Corporation machines. In conclusion, I 
regret exceedingly that I cannot recommend you to accept Messrs. Earle's 
tender, and во keep the work within the city, but I am satisfied in my own mind 
that it would be unwise to do so, and that in all probability the difference in the 
prices quoted would be more than outweighed by tbe advantages of placing the 
order with a firm who have proved by experience that they can make these 
machines as they ought to be made. 


Mr. Millington seconded the resolation. 

Mr. Porter moved, as an amendment, that the tender of Earle's 
Shipbuilding Company be accepted. Mesers. Earle had pledged their 
reputation ав engineers, and that was sufficient for him, and he was 
satisfied if they placed the order with them, they would get as good 
& machine as could be built by anyone. He had consulted with 
experts, who told him that the company would be able to execute the 


work, or they would never have tendered for it. If the Corporation 


of Hull refused to entrust the work to Messrs. Earle, could they 
expect other Corporations to place work with them ? 

Mr. Feldman, in seconding the amendment, said that Mr. Skinner's 
knowledge of dyramos was about equal to his and other members 
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who had had no practical experience, and he did not think they need 
attach any importance to his technical argamente. He pointed out 
the important fact that Messrs, Earle had had contracts given them 
by the Government, and they had given satisfaction, but what would 
be the impression in the minds of the country and the Government 
if the Corporation of Hull were not willing to give them а contract 
for only £4,000? The electrical engineer, in his report, did not say 
the firm were incompetent nor incapable of doing the work. Mr. 
Skinner’s remark that there were not men in Hall who could do the 
work was a refi ction upon the working men of the city. The Oor- 
poration ought to have sympathy with a firm that had had a chequered 
career lately, not on account of their bad work, but rather on account 
of their too excellent work, and they ought to encourage them in a 
ird ш which might be the means of employing a large number 
or peop 

Mr. Panton regretted, as a member of the Electric Lighting Com- 
mittee, that he felt compelled to oppose the minutes. He had the 
greatest respect for thei: chairman and for their engineer, but hs 
opposed the latter’s suggestion in committee as strongly as he could, 
and he was sure that if they accepted Messrs. Parker's tender they 
would be wasting an excessive amount of money, and, at the same 
time, doing an irreparable ірјату to one of the leading firms in Hall. 
He did not think it fair to assume in argument that if Messrs. Earle 
did the work it would be a failure. He thought the same dis- 
advantage might be applied to the other firm. 

Mr. Holder said Mr. Willatt, Earle's chief electrician, was a most 
experienced man, and he, of all the men in England, was selected 
some years ago to advise the Blectric Lighting Committee on some 
purchases they were making. The engineer was all right as ^ station 
engineer, but he was not supreme. The man who could work an 
electric station easily could not make a dynamo. Woen Mr. Willatt 
said he could make a dynamo, he would sooner take his word thun 
that of the engiueer. The making of an efficient dynamo simply 
meant workmanship, enough copper, and proper insulation. Messrs, 
Earle would make dynamos that would run as well as Messrs. 
Parker's all over the world. If they gave the local firm the order 
they would create an industry that would Ъз a credit to the city of 
Hull, There was А great chance to do а good thing for Hull, and they 
ought to seize it. 

Mr. Srinner, in reply, referred to the difference in the experience 
of the two firms. 

The amendment was carried by л large majority. 

Th: following letter from Messrs Eerle's Company was priated ia 
the Eastern Morning News for February 1st :— 

At the meeting of the Hull Chamber of Trades on Tuesday night last Mr’ 
Councillor J. Brown is reported to have said, when asked why the Corporation 
Electric pict’ Committee had rejected Earle's Company's tender for dynamos, 
though the lowest, that Earle's had hitherto only made dynamos of half the size, 
and that not even the whole of the dynamos are executed by Earle's them- 
selves. This statement is very misleading. The largest dynamo made by 
Earle's is considerably more than half the size of the dynamos required by the 
Hull Corporation, the largest dynamo made by Earle's having a 44-inch dia- 
meter armature. The Corporation's will be 60-inch diameter, and Earle's have 
special plant for making much larger ones than these. The dynamos are de- 
signed, the patterns made, and the dynamos machined and constructed at 
Earle's, but all the materials, rolled copper bars, in-ulating channels, &c., are 
purchased from other firms, as they are by all other maters of dynamos in this 
country; in fact, some of the principal dynamo makers have not even a foundry 
like Earle's, and get all their iron castings from outside people. Earle's speci- 
fication allows for the completed machin-s to be tested to twice their workin 
pressure, pires the one and a half times asked for by the city electric 
engineer. oreover, the difficulties of construction and their remedies are 
known to electrical engineers to-day, and are weil provided for by Earle's Com- 

n e 
та EanLE's SHIPBYILDING AND ENGINEERING Company, LIMITED. 


Italy.—A concession has been granted to a Milan syndi- 
cate to utilise the water-power of the Rivers Ticino and Moesa in 
the generation of electrical energy for lighting and power purposes. 


Lancaster.—At the Town Council last week EE Bowness 
totested the Oo ion ting £1 week to Mr. 
Fraser, а-на шее while pepe oe with the Imperial 
Yeomanry in South Africa, but nobody supported him. A tender 
was accepted for a refuse destructor on which £14,700 will be 
spent. 


Leeds.—A report on the electric lighting undertaking, 
prepared by Mesers. Hopkinson and Talbot, consulting electrical engi- 
neers to the Leeds Corporation, was issued last Friday to the members 
of the City Oouncil. The present t in the premises ia Whitehall 
Road, they state, is capable of with a maximum load of 
3,000 xw. The maximum demand last year was 1,500 xw. In the 
coming year it will probably rise to 2,250 xw. “There is, therefore,” 

report continues, "ample of power in the plant now 
installed, and if domestic lighting only were'contemplsted, little 
capital expenditure would be necessary in the course of the next two 
or three years, except for cable extensions as need arises. The units 
told in 1898 were 1,200,000, and it is probable that this year they will 
number about 1,800000. When your present plant gets loaded up 
to its full working capacity of 3,000 xw. you should be selling cur- 
rent at the rate of 2,400,000 units per annum, if the same proportion 
continues to hold. Ы ° ә 0 | 

“On a sale of 2,400,000 units, therefore, you must charge 32d. per 
unit to pay your way. When the sales exceed this, you wili have 
to your plant. The standing charges will then be increased, 
but not in proportion to the increased output, and a further reduo- 
tion in price be possible. Such reduction will, however, certainly 
be and in our opinion qo may regard 340. as the lowest 
average price at which you bs able to sell if you con fi ue your- 
selves to domestic lighting. This price compares favourably with 
that charged in other cities. 

“The intention is to expend the balance of £5,000 which is 
expected this year on the replacement of the defective rubber cables, 
the total cost of which will be, we understand, about £25,000.” 


Oa the question of the eupply of electricity for power, Messre. 
Hopkinson and Talbot state: — Broadly speaking, the users of the 
power in a city like Leds may be divided into twoclasses, Throug a- 
oat the business districts of the city there will b» places where motors 
could be used with advantage for such purposes as working hoists 
aad fans, driving small tools, or prin'ing machines, and for other 
light work. М оге such as thess would b» of small e z, and they 
would bə scattered over a considerable area compared with the total 
horse-power. Оз the other hand, there sre certain districte—the 
manufasturiag centres of ths town—where power is used continuously 
and on a large scale for mauufactariag purposes. Іа such a district 
the motors will bs of much greater siz», aud large amounts of power 
will be concantrated on a small ares. Taese distric‘s are situated in 
the cutar parts of the town. Taese two classes of demand, which 
may, perhaps, be called the domestic and the manufacturing, must 
Ъз treated in different ways. To properly serve the first it is necessary 
to have mains capable of distributing power laid over а large area, so 
that the Corporation may bs ia a position to say to their customors 
that power cin Ъз supplied for light work, and to supp!y it without 
delay. The lighting maias, if of sufficient capacity, aad if supplied 
with a type of current suitable for р wer distribution, may well be 
used for this purpose, for the motors would b: for the most part so 
small as not to interfere with the efficiency of the lighting. Bat 
whether the lighting mains be used, or fresh distribators be laid, it 
may be raid that the existence of a considerable distributiag nstwork 
is essential both to the creation «f a demand for power for domestic 
purposes, and to the satisfactory supply of that demand. With 
manufacturers power it is different. If а man d: cides upon working 
a factory, employing 20 н.р. and upwards elcctrically, it will in many 
cases pay the Oorporation to ley bim special maios for that purpose, 
and on the other hand, the del«y attendant upon this procedure will 
not much matter to him. At the s«me time, such a factory could not 
well be worked from the lighting mains owing to the disturbanca of 
the lights which might ensue. Іс should bs noted in this connection 
that motors will, in general, cause more disturbanca of the lights ia 
au alternate current system, if worked off the lighting distributors, 
са in а continuous current system, other things being equal in the 
WO Cases. 

Looking first at the question of supplying what we have called 
domestic power, we may say at once that we believa а good deal can 
be done in this direcuon without any change in the present plant, 
There are scveral single-phase alternating current motors сп the 
market which will d» fairly well for апу purpose ia which it is not 
necessary to start on а load. They bave certain disadvantages 
besides that of beiog unable to start loaded; in. fficiency they are not 
equal either to poly pnase motors or to co :tinaous moto:$, and furth-r, 
а comparatively small accidental overload will pull tnem up. Still 
in many cases these defects would not be very impor'aa , and we 
consider that in a field limited by its inab:lity to start load -d, the 
Bingle-phas- motor can do-alitbat ie required. Broadly speaking, it 
may be ssid that where a fast and loose puliey can Ъз used, the 
single-phase motor can а › the work almost but not quite as well as 
the polyphase motor. 

„We have considered in what way power can be distributed 

throughout the city for all purposes unlimited by the condı:ions which 
determine the field of operation of single-phase mot rs. Practically, 
two methoda of doing this are available. Th: first, which 1s from an 
engincering point of view the most sati-factory, is to fe d con:ianous 
instead of alternating currente into the existiog distributors. The 
change, would, however, be во costly that we cannot r commend you 
to make it. We have found that an immedi«te capital expenditure 
of upwards of £50,000 would be required for the purpose. 
* “The question at issue is whether you should leave things as they 
are, contenti»g yourselves with extending as far as may be the use of 
single-phase motors; or whether you should shange over to two- 
phase distribution. Ia the latter case you gain ia being able to 
supply power for all purposes, including such as require the motor 
to start on a load, and the public gaia toa precisely similar extent in 
the convenience of having such power at their disposal. Against 
this must b» set an expenditure which we may say with certainty will 
be between £10,000 and £20,000, and the trouble and inconvenience 
attendant upon a change of system. The answer to the question 
must obviously depend on the number and sız of machines in the 
city which cannot be properly driven by single-phase motors. 

“Тһе only objection which can b> fairly urged against the two- 
phase alternating current system is that it is not satisfactory fur the 
direct supply of arc lights Ie will be necessary, therefore, if it is 
desired to light the streets by means of arc ligats, to lay separate 
mains for the purpose, and to supply them with continuous current. 
This may be done either by means of rotary converters or by means 
of special arc machines driven by alternate current motors. The 
method to be selected would depend upon the number and distribu- 
tion of the lights. I6 should bs mentioned that in America it is 
common to have separate machinery and mains for the street arc 
lights even where a continuous current system of distributing mains 
is available, so that this disadvantage is not in practice felt to be of 
much importance. It certainly does not, in our opinion, outweigh 
the other advantages attendant ароп employ ment of such currents in 
your case. Of course, for street lighting by glow lamps alternating 
currents are perfectly satisfactory." 

Additional electric mains for lighting purposes are to be laid in the 
Burmantofts district at a cost of £4,600. 

A deputation from the Corporations of S:alybridge, Hyde, Mossley, 
and Dakinfield, last Thursday, visited the electric lighting 
station in Whitehall Road, and the tramway electrio generating 
station at Orown Point. ` 


London—LAMBETH.— The Highways Committee of the 
County Coancil, reporting upon the applications, of which notices 
have been given, to amend several electric lighting ordera, stated that 
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the area of supply in Lambeth, where the order had been transferred, 
was (mall. inclucing Westminster Bridge Road, and so much of the 
parish of Lambeth as lies north of that road. We think it desir- 


able,” continued the Oommit'ee, that, as the company to which the 


Vestry'e order was transferred is now applying for an extension of its 
powers with regard to the remainder of tue parish, the с mpany 
sbould be placed under the same obliga*ions, as regards the whole of 
tbe perish, as it woald have been if the transferred order had been 
granted to it in the first instance. The order incorpova‘es c-rtaia 
specified clauses of the Electric Lighting Oleuses Act, 1899, instead 
of being in the form in which orders relative to London areas have 
been granted to companies, and Westminster Bridge should, follow- 
ing the usual practice as to bridges, be epecifically excluded from the 
area of supply.” It was recommended that the Board of Trade be 
asked to so amend the Lemb:th (vart of) Electric Supply Order, 
applied for by the South London Electric Sepply Oorp: ration, as to 

lace the company uncer the eame obligations, as regards the area 
included in that order, as though the order bad in the first instance 
been granted to the company itself. This was agreed to. 

NzwiNGTON Vastay.—The Electric Ligh iog Committee lait week 
present d a very satisfactory report, ana submitted a return to prove 
that all dor в aa to the success of the undertaking һай now been 
removed, and that the deferred system for the repayment cf capital, 
as approved by Her Maj-sty's Treasury, would en able the Vestry by 
the end cf 1902 to provide such a sinking fund out of profits towards 
the maintenance of machinery and the station as would ensure the 
ratepayers from ever being called upon to contribute towarde its 
support. The Committee recommended: “That a circular letter be 
addressed to the consumers, thanking them for the support tbey have 
accorded to the Vestry’s electric lighting urdertaking, and explaining 
that, with the additional plant decided to be provided for the station 
rendered necessary by such support, the Veetry will by Micbaelmas 
next be enabled to meet an increased demand upon the station 
during next winter, equivalent to 11,000 8.0 P. lamps.” In proof of 
the great development of the undertaking, it was mentioned that in 
the June quarter of last year the customers’ accounts amounted to 
only £36 16s. 2d., whereas they amounted for the last quarter to 
£1126 11s. 9d The motion was agreed to. 

Drrrronp.—At a meeting cf the Committee cf consumers 
appointed to consider the best means of obtaining redrese in the 
matter of the electric light supply. in Deptford,on Thursday last 
: week, it was resolved to send a letter to the Oounty Council, detailing 
the alleged irregularities of supply, and calling upon the Council to 
take steps in the matter, A similar request has been made to the 
Greenwich Board of Worke. 

IsL MG TOR. The Oounty Council last week consented to the кш 
of loans of £38,000 and £10,000 by tbe Vestry, out of £56,261 an 
£13,200 for which its sanction was requested, complained that the 
Vestry has not supplied fall particulars of the works contemplated. 
The Vestry resolved to ask the Finance Committee of the County 
Council to rec:ive a deputation from the Finance and Electric.ty 
Committees ot the Veetry in order to settle the matter. 

Ілменосвв.— Тһе Werks Oommittee reported to the District 
Board of Works on a clause which the Thames Conservancy wished to 
have inserted in the Board’s electric lighting order, for the protection 
of the rights and privileges of ths Oonserrators. Tho Board con- 
sented to the insertion of the clause referred to. The Committee also 
reported that the clerk laid before them a statement of objections 
which the Oounty of London and Brueh Provincial Electric Lighting 
Company, Limited, had made to the Board of Trade against the grant 
of an electric lighting order to the Board; and it was recommended 
that the Board direct as follows, vis. :— (a) Tnat a letter be addressed 
to the chairman of the Whitechapel District Board asking him to 
convene an early meeting cf the conference upon the subject ; (b) that 
the Vestries of Mile End Old Town and St. George - in- the- est be 
asked if similar objections have been made to their applications; 
(c) that the Bcard’s Parliamentary agents be asked to inform the 
Board «f Trade that the reply to the objections will be forwarded as 
early as possible. The recommendations were approved of. 

MARYLEPONE.—ÀAs an outcome of the recent deputation to the 
President of the Board of Tro de, карен the irregularity of the 
service in Marylebone by the Metropolitan Electric Supply Company, 
proposals are before the Vestry to tne effect that notice be given to 
all parties concerned that the local vestry intends to apply for a 
provisional order for generating and supplying electricity to the in- 
babits of the district, and that the necessary steps should be taken to 
invoke the aid of the Board of Trade with a view of bringing about 
an immediate reduction of the “exorbitant prices” charged by the 
Metropolitan Electric Supply Compsny for current in this parish. 

Вноверітсн.—Тһе Finance Committee at a meeting of the 
Vestry on Taesday reported having reconsidered the question of 
providing the initial capital expenditure in connection with the pro- 
posed ext«nsion of the lighting system to the Haggereton district. 
Oa the recommendation of the Committee, 16 was decided to make 
ат plication to the London County Council for sanction to a loan cf 
£32 095 for buildings and £63,905 for machinery and plant, making 
& total cf £96,C00, which was the amount of the estimate cf the 
consulting engineers. Mr. Mansfield Robinson, clerk to the Vestry, 
reminded the authority tbat the Parliamentary Committee had sought 
to organise Opposition to tbe Bill promoted by the County of London 
and Brush Provincial Electric Lighting Company to authorise the 
laying of mains through different districts во as to connect together 
the company's generating stations.  Sinca then the Battersea 
Veatry had forwarded an invitation for two representatives to attend 
a conference of local authorities to consider the question of taking 
united action in regard to the company's Bill. Under the circum- 
Мапсев the Parliamentary Committee thought the Vestry should 
appoint representatives, and it was decided that Mr. N. Mose and Mr. 
J. G. Clark should represent the authority at the conference. The 
Lighting Committee reported that they had been requested to lay 


maine through the Canal Road, and they recommended that the work 
should be carried out at an estimated cost of £900 The recommenda- 
tion was adopted. Mr. N. Мов, chairman of toe L g iting O»mmittes, 
informed the Vestry thet success had atte: d-d the well-sinking opera- 
tions, and that the well bad be- n sunk to a depth of 362 feat. After 
a week's trial the output of water was found to be 6,000 pallone per 
hour, which was the maximum guaranteed by the contractors, and 
since then that hourly quantity had been exceeded. 

BmRMONDSRY.—Tae Vestry on Monday resolved to present a 
peti'iou against the Bill promoted by the Oounty of London 
and Brush Provincial Blectric Lighting Company to authorise the 
company to link up its generating stations by mains laid through 
intervening districte. 


Gloucester.—Mr. T. Duesbury, of Clerkenwell, has 
been appointed assis ant engineer at the electricity supply worke. 


' Ludlow.—At the monthly meeting of the Ludlow Town 
Council on the let inst, it was resolved up-: the recommendation of 
the Electric Livhting Committee to call in Mr. Enright, of West- 
minster, to confer with the committee on .the qaestion of an electric 
lighting scheme for the borough. 


Malton.—The District Council is desirous of imposing 
conditions upon the Northern Oouoties Electric Sapply Association, 
increasing the compalsory area of supply and reducing the maximum 
charge, to which the association declines to acc-de. The Council 
has decided to ask the B ard of Trade to enforce ite request. 


Malvern.—The District Council has been advised by 
Mr. R. Hammond to carry oat an electric lighting scheme at an 
initiat cost of £30,000. Mr. Hammond lectured on the subject at 
Malvern last week. 


Maachester.—A failure of the electricity supply oocurred 
on Monday, lasting from 5.30 p.m. to 6 30 p.m. 


Margam.—The Urban Council will hold a special meeting 
on Monday to discuss whether to oppose the scheme of the South 
Wales Electrical Power Distribution Company. 


Musselburgh.—At a special meeting of the Town 
Council on the 31st ult. an agreement was signed with the promoters 
of the proposed electric light and traction schemes for the burgh. 
The town will have the option of purchasing the system as a going 
concern at the end of 14, 21, or 28 years. An arrangement was made 
so that the electric lighting and tramway schemes сап be taken over 
by the town at the same time. A resolation was adopted approving 
of the schemes. 


Newport (Mon.).—AÀ special meeting of the Town 
Council bas been convened for the 13th inst. to consider whether to 
petition against the Bill of the South Wales Electrical Power Dis- 
tribution Company. A meeting of the Monmouthehire Oounty 
Oouncil has also been convened, the. same business figuring on the 
agenda. 


Northumberland County Asylum.—The Finance 
Committee of the Oounty Oouncil recently recommended that appli- 
cation be made to the Local Government Board for power to borrow 
£8,500 for the electric lighting of the Asylum. The report was 
adopted by the Oouncil. 


Ocmore Valley.—The Board of Trade thas renewed the 
Ogmore Valley Electric Lighting License, 1892, for a period of one 
year from September 16th last. 


Oswestry.—The Local Government Board has refused 
the application of the Town Oouncil for sanction to borrow £18,000 
for tbe purchase of the undertaking of the Oswestry Electric Light 
and Power Oompany, Limited. 


Ross.—The District Council last week decided to give its 
consent to the Ross Electric Light and Power Company, Limited, 
to be promoted by Mr. J. Parker, of Hereford, city surveyor. 


Switzerland.—The “Motor” Gesellschaft, of Baden, 
Switzsriand, is projecting a scheme to utilise the water-power of the 
River Aare, near Döttingen, in the generation of electrical en:rgy. 
It is estimated that 10,000 н.р. will bs available. 


Walker.—The District Council has received a report of 
its Oommittee on the Bills promoted by the Newcastle-upon-Tyne 
Electric Supply Company and the Tyneside Electric Power Company, 
to the effect that terms can be arranged with one of the above com- 

168 which will be beneficial to the Courcil, and that а sub-committeo 

s been appointed to consider the matter. 


Worcester.—It has been reported to the City Council 
that a clear profit of £90 has resulted from the supply of electricity 
in 1899. The Council is to be congratulated on this long-noped-for 
8000088. . 


ELECTRIC TRACTION AND MOTIVE 
POWER NOTES. 


Berlin.—The Berlin correspondent of the Standard saya 
that a memorandum on the extent to which physical experiments are 
&ffected by the working of electrio tram fines has just been laid 
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before the Reichstag. It was compiled in the Imperial Institute for 
Physico-Tectnical Experiments, and is to the following effect :— 
The apprehension that magnetic and electrical operations would be disturbed 
by the electricity borne on overhead wires has, unfortunately. proved to be well 
founded. The first signa of such disturbances were evident directly this mode 
of locomotion «as started on the circular railway, though this was 4 kilometres 
from the Institute. As the overhead wire system was extended, and the nearer 
it approached, the more marked became the disturbing effect. It can safely be 
said that, without the protective measures which the managers of the Institute 
had to take for ite immediate surroundings, the use of the magnetic needle would 
have become next to an impossibility. | 
The Standard representative writes that It might be worth con- 
siderine whether it would not be advisable to remove an institution 
of the kind to some spot far from all trams and railways. At present, 
out of regard to the position of the Potedam Observatory, electric 
traction is not adopted on the Wannsee line. Tbe time will surely 
come when such considerations will not be allowed to interfere with 
public traffic. Probably it will be left toscientific men to devise а 
means of averting disturbing ipflaences of the kind referred t» in the 
memorandum. It is to be hi ped that they will succeed, or the 
interests of scientific institutions may ultimately be overridden by 
the convenience of the public." 


Hull.—The Corporation kas arranged with the Electric 
Railway and Tramway Carriage Works Company to convert five 
trailers into motor cars. It is stated that the cost will be £300 
per car. | 


Manchester and Liverpool Railway.—The Parlia- 
mentary estimates for the construction of the proposed Manchester 
and Liverpool electric express railway place the total cost of the 
scheme at £1,750,000. The estimates give the length of the railway 
from D ate, Manchester, to its termination at the Blue Coat 
Hospital, Liverpool, as jast over 34 miles. The railway throughout 
will be constructed as a double line. The principal items in the esti- 
mates are— stations, £67.600; land and buildings required to be 
taken (310 acres), £451,600; permanent way, £18,000 per mile, 
£621,450; viaducts, £175,300, and contingencies, £117,940. The 
scheme is proposed to be carried out by a company with a share 
capital of £2,000,000, and a loan capital of £666,000. 


South Staffordshire.—At a meeting of the Wednesbury 
Town Ooancil on Monday the General Purposes Committee reported 
thet they had received a communication from the Board of Trade on 
the electrically-equipped portion of the South 8: ff rdshire tram- 
ways, aad that the report was of a satisfactory nature. The Board 
intimated tbat they had renewed the use of electrical traction for a 
further period of four years without prejudice to the rights of the 
Wednesbury Corporation under the Tramways Act, 1870. | 


Wirral and Mersey Railways.—At a special meeting 
of the shareholders of the Wirral Railway Company held at Chester 
on Monday, it was resolved that the shareholders approve of the Bills 
to work the Wirral and Mersey Railways by electricity. 


TELEGRAPH AND TELEPHONE NOTES. 


Bournemouth Telephones.—The Corporation wishes to 
Join with the Association of Municipal Corporations in & considera- 
tion of the question of establisbing а municipal telephone service. 


Edis bargh Telephones.—At lest week's Council meeting 
the town clerk said that the Lord Provost and he had signed a tele- 
phone ent that morning. Ons clause had been added to the 
eff ot that in the case of the Government taking over the telephones 
before the end of the period of 1911 the clause about their taking 
over the apparatus did not hold. They were not going to compete 
with the Government. 


Glasgow Telephones.—At last week's meeting of the 
Oorporation of Glasgow the Telephone Committee gave an account of 
their work, and submitted recommendations prepara 
lishment of a munici 
committee were able to state that they had secured a satisfactory 
adjustment of the terms of a license from the Postmaster-General, 
and they recommended that the license as now adjusted should be 
accepted by the Corporation. They also recommended that the Oor- 
poration should authorise them, in consultation with their expert 
adviser, Mr. Bennett, to prepare and submit for consideration a 
scheme, with the necessary estimates, for carryiug the license into 
effect. The recommendations were unanimously adopted. The 
North British Daily Май considers that the Postmaster-General lays 
down stringent conditions for the maintenance of his authority and 
the protection of his privileges. The license will ran from February, 
1900, till the end of 1913, and the area of the Corporation system 
will bs co-extensive with that of the National Telephone Oompany. 


Imperial Telegraphic Communication.—At last week’s 
monthly meeting of the Liverpool Chamber of Oommerce it was 
reported that copies of the resolutions passed at tbe meeting held on 
December llth, when Sir E. A. Sassoon, Bart., M. P., addressed the 
Ohamber on the subject of Imperial telegraphic communication, had 
been sent to members of the Cabinet, members of Parliament for 
Lancashire and Cheshire, and all the Chambers of Commerce of the 
United Kingdom. Acknowledgments had been received from the 
Cabinet, promises of support from many of the members of Parlia- 
ment communicated with, and розе of co-operation from the 
following chambers, viz., Leeds, Huddersfield, Halifax, Birmingham, 
Wolverhampton, Leicester, Bristol, Newport, Plymouth, Dundee, 
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tory tothe estab- - 
pal system of telephonic communication. The: 


Middlesbrough, Batley, Waleall, and Kidderminyter. The London 
Chamber suggested that the mat er should be brought forward at the 
Congress of Chambers of the Empire, and the Hall Ohamber sug- 
gested that it might be discassed at the mecting of the Associated 
Ohambers ia March. Oonsideration of resolu- ions was promised by 
the Manchester, Glasgow, Oardiff, Dadley, and Bary Onam ders. 


The Pacific Cable.—In the House of Commons last week 
Mr. Hogan asked the Szcretary for the Colonies: whether he was aware 
that the dilatory proceedings of the Pacific Oable Board had occasioned 
considerabla disappointment and dissati:faction in tbe Oolonies con- 
cerned, and whether he could state the position in which this important 
Imperial undertaking now stood. Mr. Ohamberlaiun replied that the 
Pacific Cable Committee had held two meetings, and was makiog 
inquiries with a view to the settlement of a definite scheme. Those 
inquiries, relating as they did to technical questions, necessarily 
took time, but hs had no doubt that there would be no avoidable 
delay. Mr. Hogan also a*ked whether certain concessions had recently 
been granted to the Estern Telegraph Company as regards the open- 
ing of independent offices ia the Australian capitals in connection 
with their propose! new cable from South Africa to Australis, and 
whether there was any ground for the apprehension that these oon- 
сзавіопе would seriously affect the fiaancial success of the cable that 
was about to be laid from Canada to Australia under the auspicis of 
the Imperial, Canadian, and Australian Governments. Mr. Ooamber- 
lain repli-d that the application of the Eastern Telegraph Compaay 
was, he understood, under consideration of the Australian Premiers 
at their conference last week, but he had not yet been informed 
whether they had arrived at а decision. The bearing of the applica- 
tion on the prospects of the Pacific cable would, no doubt, have been 
carefully considered by them. 


The Outlook has the followiog: — " We are glad to learn on 
undoubted authority that the difficulties foreshadowed in some 
London journals as likely to arise between certain Australian 
Governments and the Pacific Oabie Board have been removed 
—had, indeed, been removed before азу published statement 
appeared. The Eastern Telegraph Oompsny endeavoured, as 
it was bound in the interests of its shareholders to do, to se-ure 
from the Australian Governments privileges as regards the transit 
of messages overland in Australia which must have militated 
against the success of the Pacific cable enterprise; bat the 
Australian Governments having fally accepted the principle of a 
cable jointly owned and maintained by the contribating States will, 
we may be sure, be parties to no proposals designed to delay ard 
minimise the success of this joint enterprise. We are glad, also, to 
be assured that the members of the Pacific Oable Board are now one 
and all animated by a desire to push forward the project with all 
possible speed. It cannot come too soon." 


The South African Telegraph Service —Last week, in 
referring to the interruption of the East Ooast of Afrioa cable 
between Mczambique and Lourenz) Marquez, we quoted a notice 
which had been circulated through the press (about the end of 
January) to the effect that the East Const cable had been repaired on 
January 12th, and thet due notice was given cf this by the Iater- 
national Bureau of Berne on the 13th. This press notice purported 
to be made on the authority of the Eastern Telegraph Company, and 
last week we questioned its accuracy, as in the offi Berne journal 
of January 25th this ca dle is described as being still interrupted. 
In the Berne circular dated let inst. a notice appears to the effect 
that the cable in question, interrupted on D.cember 17th, was 
repaired on January 12th and 26th. From this it would appear that 
there has been another breakdowa on this line, subsequent to the 
12th, of which the Bureau at Berne was not aware. Whether tois 
be so or not, it is clear that some failure to report has existed, either 
on the part of the Hastern and South African Telegraph Company, 
or on the part of the Bureau Iaternational of Berne. 


Telegraphic Interruptions and Repairs:— 
Оляга. . Down Вере red, 


Weer INDIES :— 
Jamaica-Oolon eee eee 996 June 90, 1899 ede eao 
Trinidad-Demerara (1891 dupli- 
cato) eee eee вае bbe Oct. 29, 1899 e | obs 


Oayenne-Pinheiro [II obe tée Oct. 11, 1899 ье bbo 
rag [III eee ebo June 20, 1899 eee [II] 
Tarifa-Tangier .4 tbe doe Jan, 2, 1900 eee oes 
LANDLINBES. ' 
Wer Інргив:— 
Communication with Les | 
(Haiti ) eee cee ote eee Nov. 21, 1899 oon e$ 


BoUTH AFBICAN :— 


Communication with Mafeking 
and beyond eee eee oon Ost. 13, 1899 эбе 046 
Communication with all offices 
beyond Orange River ... . . Oct. 18, 1899  ... "T 
Communication with north of 
Mooi River (Natal) ... ... Oct. 22, 1899  ... ** 
Communication with Colombia  ... Oct. 23, 1899  ... ove 
Communication with Valentia А К 
(Venezuela) PT өзө .. Nov. 18, 1899 ... TS 
Communication with all towns cf. | 
United States of Colombia beyond 7 
Ваепауепбига ... isi ... Jan. 22, 1900 ... с0а 
Saigon-Banogkok is . Јао. 25, 1900 ... Feb. 2, 1920 
" A ... Feb. 7, 1900 «di 


Berena- Valparaiso ee - 
Rome-Pera eee coe eee 


ese Jan. 16, 1900 ect 900 
.. Feb. 2, 1900 ... Feb. 4, 1900 
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Telegram Censorship.—In the House of Commons 
last week Mr. Lloyd Morgan, on behalf of Mr. Bainbridge, asked the 
Secretary to the Treasury, as representiog the Postmaster-General, 
whether any censorship was exercised with regard to such outgoing 
telegrams from England to Africa as might be likely, directly or in- 
directly, to carry information to the enemy. Mr. Hanbary, in reply, 
said :—Under Article 8 of the International Telegraph Convention 
each Government reserves to itself the power to suspend wholly or 
in part the service of international telegraphs upon condition that it 
immediately advises each of the other Governments’ to the 
Oonvention. Notices have been issued under this article suspending 
code or cipher telegrams and applying the consure to other telegrams 
from orto Zanzibar, Seychelles, Mauritius, Madagascar, British East 
Africa, German East Africa, Mozambique, Delagoa Bay, Rhodesia, 
British Oentral Africa, Orange Free State, Transvaal, Oape Oolony, 
snd Natal All such telegrams have to pass the censor either at 
Aden or at Oape Town. 


Telephone Communication in Switzerland.— The 


Swies Government is furnishing a guarantee in connection with the 
projected Lugano-Zurich and Bellinzora-Lucerne telephone lines. 
Work on the erection of the same will shortly be started. 


The Telephone Service.— The National Telephone 
Company, Limited, has issued the following notica to its London 
subscribers re last week's snowstorm :— 


The company regrets to hava toinform its metropolitan subscribers that the 
snowstorm of yesterday has caused a partial dislocation of the London Tele- 
phone Service. No effort is being spared to get the service restored, but as it 
will t&ke some little time before this can be fully accomplished, the company 
trusts that its subscribers will accord to it as much forbearance as possible. 
During the past four years the company has been using its utmost endeavours, 
but without success, to induce the London County Council to consent to the 
wires being put underground. Had the County Council done so the present 
trouble would not have occurred. 


Tunbridge Wells Telephones.—At Wednesday's meet- 
ting of the Town Council the following scheme for municipal tele- 
phones, the area to be extended to serve several Kent and Sussex 

i 8, was brought up in the report of the Telephone Committee, 
which was as follows :— 


The Telephone Committee beg to report that they have carefully considered 
the subject of the establishment of a competitive telephone servic », and that 
the result of the canvass which has been made for subscribers to such a service 
has been very satisfactory, and proves the need of a competitive service ata 
lower tariff than that charged by the National Telephone Company. The 
Committee, therefore, recommend the Council to proceed at once with the 
application for a license tothe Postmaster-General, and to make the following 
suggestions to him:—(1) That such license should be for 25 years; (2) that the 
area to be served by the Council be the whole of the National Telephone Com- 
pany’s local area, together with the parishes of Withyham, Mayfield, Ticehurst, 
Goudhurst, Horsmonden and вэ much oí the parishes of Brenchley, Lamber- 
hurst, Wadhurst, Frant, Rotherfield, an4 Speldhurst, as are not included in the 
National Telephone Company's local area; (8) that the maximum charge for 
telephone service be as follows: Tariff No. 1, an annuul payment (in advance) 
of £5 17s. 6d. to cover an unlimited number of calls. Tariff No. 2, an annual 
pn (in advance) of £8 10s., with a toll of 4d. per call payable quarterly or 

alf-yearly, 1,140 4d. calls (about 34 per working day) would mean a payment of 
£8 108. + E2 78. öd. = £5 178. 64., the same as under tariff No. 1. Calls in 
excess of 1.140 in the year to be charged 1d. each. Tariff No. 8, an annual pay- 
ment (ia advance) of £2 10s. with a toll of ld. per call payable quarterly or 
half-yearly. 810 Id. calls (about 24 per working day) would mean a payment of 
£2 10s. + £8 75. 6d. = £6 17s. 6d., the same as under tariff No. 1. Calls in excess 
of 810 in the year to be charged id. each. The above rates to cover lines up to 
one mile in &ctual length from the nearest switch-room. Any excess distance 
over the mile to be charged at 10s. per annum per quarter mile or fraction 
thereof, no addition being made to the toll charges. The Committee aleo 
recommend the Council to authorise them to proceed in anticipation of the 
grant of the license, and to obtain specifications and tenders for the necessary 
works, the Committee laying the same before the Council in due course. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Aberdeen.—February 28th. The Tramways Committee 
wants tenders for four electrically-equipped tramcars. See our 
** Official Notices” this week. 


Bath.—February 12th. The Corporation invites tenders 
for high and low tension cables, arc lamps and posts, transformers, 
and sub-station and main works’ switchboards. Bee Official 
Notices” January 19th. | 


Birkenhead. — March 1st. The Corporation wants 
tenders for the supply and laying of feeder and distributing mains. 
See '' Official Notices" to-day. 


Bootle.—February 17th. The Corporation wants tenders 
for underground electric cables. See Official Notices January £6th. 


Coatbridge.—The Town Council is anxious to receive 


propossis from companies willing to lay down electric tramways. 
See Official Notices January 26th. | 


Durban (Nata}).—April 2nd. The Corporation is invit- 
ivg tencers for 1,900 tons of steel girder rails, 64 tons of fishplates 
(bolts, bonds, &c.), 407 loads Australian hardwocd stringers, &c , also 
the laying of saute for 14 36 miles of single track, and bonding 2 96 
mil.8 of equivalent existing single track, the Corporation laying 
concrete foundations and making up roadway. See “ Official 
Notices” to-day. 


France.— February 15th. Tenders are being invited, 
until February 15th, by the French Minister of Posts and Telegraphs 
in Paris for the supply of 585,250 metres of electric. cables (paper 


insulated) in 12 lots. Tenders to be sent to Le Sous-Becretariat 
d'Etat des Postes et des Telegraphes, 103, Rae de Grenelle, Paris, 
whence particulars may be obtained. 


Germany.—February 23rd. Tenders are being invited 
until February 23rd by the Kéaigliche Wasserbau-Iaspection, at 
Emden (to whom they are to be addressed), for the supply of nine 
3-ton electrical cranes. The specification may be obtaiaed, on psy- 
ment of 2s., from Herr van Jindelt, the Königlichen Bau-Secretir. 


. Glasgow.—February 17th. The Corporation is inviting 
tenders for the following :—(1) 200—300 motor car trucks; (2) 200— 
300 motors and equipments; (3) the supply, delivery, and erection 
complete of the overhead trolley constructional work required for the 
equipment of the system. Specifications, with form of tender, &с, 
and all other information, can be obtained on application to Mr. Jobn 
Young, general manager, 88, Ranfield Street, Glasgow. А bank draft 
for £5 5s., payable to the general manager, must be sent along with 
application for epscification for each item. Deposits will be returned 
on receipt of a bon fide tender. Sealed tenders, marked Tramways, 
Tender for ——," must be lodged with the Town Olek, City Ohambers, 
Glasgow, by February 7th. 


Gloucester.—February 27ch. The Corporation invites 
tenders for the wiring of the Guildhall, public baths and electricity 
works, also the necessary fittings. Bee Official Notices“ to-day. | 


Great Yarmouth.—February 15th. The Corporation 
wants tenders for two water-tube boilers and three 200-xw. con- 
tinuons current Меат dyramos. See Official Notices" Jan. 19th. 


Hammersmith.—February 14th. The Vestry is invit- 
ing tenders for electrical stores for 12 months from March 25. 
Bee Official Notices to-day. 

The Co 


Hastings.— February 12th. ration wants 
tenders for 12 20-xw. alternating current transformers and sub- 
station switch gear. S3e Official Notices" January 26th. 


Horsham.—March Ist. The Urban District Council 
is wanting tenders for water-tube boilers, pipework, two steam 
dynamos, batteries, switchboard, 6-ton overhead traveller, mains, road 
work, enclosed aros, and station lighting. See “ Official Notices” 
January 26th. 


Hull.— February 19th. The Corporation wants tenders 
for 35 double motor equipments and 10 car bodies. See “Official 
Notices" January 26th. | 


Leyton.—February 14th. The Electric Lighting Com- 
mittee wants tenders for а switchboard for the new electric light 
works. See Official Notices January 19th. 


Melbourne.—March 1st. 'The Corporation is wanting 
tenders for boilers, engines, dynamos, switchboard, feeders, mains, arc 
light leads, accumulators, &c., for electric lighting. See Official 
Notices ” December 22nd. 


Newcastle-on-Tyne.—February 22nd. The Tramways 
Committee wants tenders for copper bonds. See Official Notices” 


to-day. 
Newcastle-on-Tyne.—March 2nd. The Tramways 
Committee wants tenders for 130 car bodies, trucks, and electrical 


equipment for same. See Official Notices" February 2nd. 


Newington.— Febr 20th. The Vestry wants tenders 
for two е boilers. feed pump and as Bes to steam 


and water mains at the electricity works. See “Official Notices" 


February 2nd. 


Rochdale.— February 28th. The Corporation wants 
tenders for electricity meters. Seo “ Official Notices” February 3nd. 


Salford.—February 28th. The Corporation wants tenders 
for electrically - driven mechanical stokers, economisers, jet con- 
densers, and pumps, with steam exbaust and water pipes, electrically- 
driven feed pumps, feed pipes, and travelling crane for their new 
electricity works. See “Official Notices to-day. 


Stockholm.—February 15th. Tenders are invited by 
the Administration of Swedish Telegrapha, for the supply of 300,000 
kilogrammes of 4.5 mm. copper wire, and 190,000 kilogrammes of 
30 mm.copper wire. Some particulars may be examined on personal 
application at the Commercial Department of the Foreign Office 
between 11 a.m. and 5 p.m. 

Stoke-upon-Trent. — February 13th. The Guardians 
want tenders for the electric lighting of a portion of the workhouse 
premises. See Official Notices January 19th. 


Sunderland.—The Corporation wants tenders for a tram- 
ways switchboard. See Official Notices January 12th. 


Sunderland.— March 2nd. The Corporation wants tenders 
tor the supply of steam, exhaust, feed and other pipes, and two 
steam-driven induced draught fans and accessories. See Official 
Notices tc - day. 

Walthamstow — February 23rd. The District Council 
wants tenders for the supply of electric lighting and Dowson gas 

lant at the Isolation Hospital, Chingford. See Official Notices 
ebruary 2nd. 

York.—The Corporation invites tenders for the con- 


version of the wiring of the Courts of Justice to suit higher voltage. 
See “ Official Notices” January 26th. 
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OLOSED. 


Bradford.—The Oorporation Tramways Oommittee, on 
5th inst., decided to recommend the City Council to accept the tender 
of Messrs. Macartney, Mol & Oo., Limited, for tbe electrical 
overhead equipment of the Listerbills, Stanningley, Whetley Hill, 
and Thornton tramway sections, for the total sum of £12,064 151. 2d. 
The Bradford and Shelf Tramway Company, Limited, has accepted 
the Corporation's offer for the acquisition of the company’s unex- 
pired leases and their property and plant. е 


London.—T'he Shoreditch Vestry on Tuesday considered 
the undermentioned tenders for the supply of sundry cables required 
to complete the laying of connections to consumers’ premises :— 


W. T. Henley & Co., Limited (accepted) 
W. T. Glover & Co., Limited Уз гь 
British Insulated Wire Company, Limited 


Neweastle-on-Tyne.— The Contract Journal says that 
the contract for the supply of (a) 2,000 н.р. generator, and (b) two 
smaller generators, for the Tramways Committee о? the City Oouncil 
(b) £164 n to British Westinghouse Motor Company; (a) £16,000 


Sheffield.—Tasker’s Engineering Company is to supply 
7 i 55 and piping extensions at the electric light works for 


Tunbridge Wells.—The following is a list of tenders 
received by the Corporation Electricity Committee for а 400-xw. 
steam alternator :— | 


'eThe Electrio Construction Company (E.C.C. and Willans) 
Ferranti (Ferranti and Willans) .. v ‘ 5% i3 


£899 6 1 
922 19 0 
924 6 7 


.. 4,615 


Ferranti (Ferranti and Ferranti) ae v vs m .. 4,820 
Frank Suter (Willans) Vs da А К ae HN .. 4,827 
General Electric Company (Oerlikon and Willans).. 25 .. 4,884 
Crompton & Co. (Crompton and Willans)  .. - «s .. 4,896 
Brush Company (Raworth and Brush) .. is os a .. 5,310 
Parsons, turbo-alternator .. zs s Д л i .. 4,876 
For CoNbpENSING PLANT. 

W.H.Alen&Co. .. 55 = E E ae £4,505 
о. if with centrifugal pump .. Ji ss .. 8,855 
Wheeler Condensing Company .. s Ps $2 55 . 4,471 
Klein Engineering Company “+ ou xs oe vs .. 4,621 
Worthington & Co. .. " L4 ss ot " ys .. 4915 
Do. their own pum xs M $4 .. 4,641 
or the Baths scheme £e ii " .. 4,167 

For Two LANCASHIRE BoILEnRs, 
Messrs. Tinkers, Limited .. 2s - šo is % .. #8,060 
Messrs. E. Danks... " ds Ex не ss - .» 8,070 
Messrs. Yates & Thom . 855 Ps ak 25 m .. 8,296 
Messrs. Musgrave & Sons .. 80 9 ы z$ ә .. 8418 


FORTHOOMING EVENTS. 


Friday, Februsry 9th.— At 5 p.m. Physical Society. Annual general 
| сепак. Address by the President, Prof. O. J dodge, 


Saturday, February 10th.—The Institution of Electrical Engineers. 
Students’ visit o Messrs. Siemens, Bros. & Oo's Works, 
My aah Train leaves Oharing Cross for Charlton 

20 a.m. 


Tuesday, February 13th.—At 8 p.m. The Institution of Civil En- 
. After other papers have been discussed, one 
on “ Oorrosion of Marine Boilers,” will be read by John 

Dawrance, M.I.C.E. 


. Wednesday, February 14th.—At 7.30 p.m. Institution of Electrical 
Engineers. Students’ Meeting. Discussion on '' Wire- 
less Telegraphy." 

Thursday, February 15th.—At 8 p.m. Chemical Society. Among 
other ра one will be read on Note on the R: frac- 
tion and Magnetic Rotation of Hexamethylene,” by 
8. Young, D. Sc., F. R. S, and Emily O. Fortey, B. Sc. 


Friday, February 16tb.—At 7 p.m. Northern Society of Electrical 
Engineers. Annual dinner at the Grand Hotel, Man- 
chester, Mr. Ferranti presiding. 


Saturday, February 17.b.—At 11 am. Institution of Electrical 
Engineers. Students’ visit to Davies Street station of 
the Westminster Electric Sapply Company. 


Tuesday, February 27th—At 8 pm. Northern Society of Elec- 
trical Engineers, Grand Hotel, Manchester. Annual 
general meeting, presidential address, &c. 


Wednesday, February 28th—At 8 pm. Society of Arts. Prof. 
Oarus-Wilson on “The Electrical Induction Motor on 
Mountain Railways.” 


Saturday, March Srd.— At 3 o'clock. Royal Iastitution. Lord 
Rayleigh delivers the first of a course of six lectures 
on “Polarised Light.” 


Tuesday, March 20th.—At 4.30 p.m. S:ciety of Arts (Foreign and 
Oclonial Section). Sir Edward A. Sassoon, Bart, M. P., 


" Imperial Telegraph Communication." 


NOTES. 


The Cannes Tramways.—Mr. Killingworth Hedges, 
M. I. O. E., sends us the following :—* Electric traction is 
being rapidly extended to almost all the principal winter 
resorts of the Riviera. The first section of the tramways at 
Cannes was opened about а year ago, but the enterprise has 
only just been completed, the single line now extending from 
La Zooca (the western suburb) to the town of Antibes (at the 
eastern end), а distance with the branches to the villages of 
Oanuet and Vallauris of about 13} miles. The overhead 
work is of the usual type: the rails are laid in the middle of 
the very narrow streets, in fact, at the crossing places or 
turn- outs the line monopolises almost the whole width of the 
road, and would not have been sanctioned either in England 
or Germany. The Коо of the Tramway Company is 
certainly to be envied ; not only has it obtained & concession 
without having to pay any annual contribution to the town, 
bat it has so well met the want of the populace that in order 
to give more facilities to the private carriage owners, who 
naturally object to have to wait at times until the cars are 
able to a project is on foot to continue the carriage road 
along the sea shore for the whole distance of the tram- 
ways, 80 that the oycling and motor car fraternity, 
who are in great evidence, can by a slight diversion 
from the ordinary road, hurry along at the racing speed 
which seems in France to be inseparable from amateurs ‘on 
wheels.’ The generating station is situated in the town of 
Oannes, and consists of three horizontal compound con- 
densing engines, by Weyher & Richmond, of Pantin, Paris, 
driving three dynamos by belting of the Société Algatienne 
des Constructions d’Eleotricité, Belfort, France, the E. M. E. 
on the distant portions of the trolley line being maintained 
by ‘sur exoitateurs '— Anglice, ‘boosters.’ The arrange- 
menta for condensing appear to be well worth notice. The 
water from the condenser flows into а tank, from whenoe it 
passes through a series of shallow troughs to remove the oil ; 
it is then lifted and caused to meet a series of sprays of cold 
water and at the same time a current of air from the louvre 
work framee, which enclose the pipes. This condenser is 
known as the ‘See.’ The cars were constructed at the 
Chantiers de la Zeuve, Lyon, and are each fitted with two 
Thomson- Houston motors, which with the controllers, are the 
only portions of the outfit not of French manufacture. The 
peculiarity of French cars is mainly in the distribution of 
the seats. At each end there is an overbanging platform for 
the second class, four of whom can sit down, while 15 are 
allowed to stand. In the middle portion is the first class, 
the fares being double those of the second, the result being 
that the former is nearly always empty, while the platforms 
i second are uncomfortably crowded.—Oannes, February 
9 99 


A Question of Tenders.—We refer our readers to a 
discussion (in our “ Electric Lighting Notes” to-day) which 
took place last week at the Hall Town Oouncil with refer- 
ence to the tenders for dynamos for the electricity works. 
We are inclined to agree with the leader writer of a Hull 
peper, that “a dispassionate examination of the considera- 
tions urged in favour of overruling the advice of the 
electrical engineer and of placing the contract with Messrs. 
Earle & Co , tends to the conclusion that the Corporation has 
been animated by a natural desire to stretch a point in 
favour of a local firm, rather than to decide the case upon its 
own merits.” 


* Not a Bit of Difference."—We give our smart con- 


temporary the Financial Times full credit for the following 


note :—“ Metropolitan subscribers are informed by the 
National Telephone pial a) that the snowstorm has caused 
© а partial dislocation of the London telephone service. We 
have not observed any difference.” 


Appointments Vacant.—The Portsmouth Electric 
Lighting Committee wants a third assistant engineer at 
£100 per annum for the electricity works. See “Official 
Notices to-day. 

A shift engineer is wanted for the Halifar electricity 
works, and an assistant permanent way engineer for the 
Manchester tramways. S2e “ Official Notices” this week. 
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Departure of Electrical Engineer Volunteers for 
South Africa.—Mr. W. G. McMillap, hon. sec. to the 
Dinner Committee, is sending ont circulars calling attention 
to the pro “send-off ” dinner in London to the South 
African contingent of the Electrical Eagineers (R E ) Vo un- 
teers. He states that particulars as to place and date cannot 
be definitely fixed until the War Office shall have announced 
the date of departure, but it is expected to be about the end 
of February. Meanwhile, it has been decided to invite 
members of all classes of the Institution of Electrical Е agi- 
neers, who care to do во, to become hosts on the occasion of 
the dinner, each host subscribing two pounds (£2), which 
will be devoted to defraying the expense of the dinner, both 
of the hosts and of the members of the volunteer contingent, 
the balance, if any, to be applied to some fund connected 
with the corps. Those who desire to become hosts are 
asked to send, before February 20th, а remittance of £2 to 
the honorary treasurer, Mr. H-nry Elmunds, 2, Queen 
Anne's Gate, London, S. W., and also state whether they 
desire to be present at the dinner. We are asked to state 
that it is not intended to confine the dinner to mem b ers of 
the Institution. On the contrary, it is believed that there 
are many engineers not on the Institution member-roll who 
would be glad to avail themselves of this opportunity of 
showing their sympathy with the movement. They are 
cordially invited to tuke part. It is hoped that Lord Kelvin 
will be in the chair at the dinner. 

We read in the Times that Captain F. L. Lloyd, Royal 
Engineers, chief instructor at the Plymouth School of Sub- 
marine Mining, has been gelected to go out to South Africa 
in charge of the detachment of the Corps of Electrical 
Engineers accepted for service, which will be joined later on 
by Major В. E, B. Crompton, commandant of. the corps. 
Major G. A. Carr, Royal Eagineers, instructor in electricity 
at the School of Military Engineering, has been directed to 
give assistance to the committee which is purchasing plant 
for the detachment. 


Lectures.—Mr. Wm. Lynd delivered one of his popular 
lectures at Elvaston on 2nd inst. His subject was * The 
Wonderful Century of Electricity." The lecture, according 
to published reports, dealt mainly with the Dowsing radiant 
heat and light cure, for which 25 branches have been opened 
in the leading health resorts in the kingdom. 

At the Catholio University, Dublin, on 80th ult., the 
Right Rev. Monsignor Molloy, D. Sc., gave the first of a 
series of two lectures on Electric Waves and their Applica- 
tion to Wireless Telegraphy." 

On Monday, before the Royal Society of Edinburgh, a 
number of communications were made, the first being given 
by Dr. John Gibson on * A Thermostal, Electrically Heated 
and Rzgulated.” The other topics dealt with included 
“ The Law of Elastic Fatigue," Magnetic Screening,” The 
Olark Cell versus the Cadmium Cell as a Standard of Elec- 
tromotive Force,” 

At the Carpenters’ Hall on Thursday evening, March 
Ist, a lecture on Electric Light Stations” is to be delivered 
by Mr. С. Stanley Pesach, F.R.I.B.A. Prof. A. В. W. 
Kennedy will preside. This is one of a series of free lectures 
conneoted with bnilding which has.been arranged by the 
Worshipful Company of Carpenters. 

At the Edinburgh Philosophical Institution on 80th ult. 
Mr. Richard Kerr, F.G.S., gave a lecture on “ Wireless 
Telegraphy.” 

At tne St. James’s Congregational Mission Oburch, New- 
castle, on 30th ult., the third of a course of five lectures 
on * The Electric Current," was given by Mr. F. Broadbent. 

A course of ten University Extension Lectures on 
* Electric Power and Lighting” is being delivered by Mr. 
E. Halford Strange, M.Sc., at the Town Hall, Hammer- 
smith. The first lecture was delivered on Wednesday, 
January 24th, at 8.80 p.m. 


Personal.—Oa Friday last Mr. R. А. Dawbarn, the late 
superintending engineer of the Brush Electrical Engineering 
Company, Limited, met the officials of that company at their 
London offices, and was presented with a token of esteem 
and goodwill, subscribed for jointly at Falcon Works and 
the London office, on the occasion of his leaving to join the 
ranks of the consulting engineers. The presentation, which 


took the form of a silver salver, a pair of silver candlesticks, 
and an illuminated volume containing the names of the sub- 
scribers, was of а very handsome character, and should be a 
pleasing momento to Mr. Dawbarn of his long association 
with the company. The presentation was made in happy 
terms 55 Мг. R. Percy Sellon, and suitably acknowledged 
by Mr. Dawbarn. 

Mr. Haydn T. Harrison has joined the Electrio Tested 
Lamp Company, of 15, Victoria Street, S. W., aud is now 
their chief engineer and superintendent of the general test- 
а вра inspecting department which is being added to their 

usiness. 


Correspondence.— As we go to press the British Insu- 
lated Wire Company writes: —“ Oar attention has been 
drawn to a paragraph, dealing with the Aberdeen electric 
tramways, in your issue of January 19.h, in which it was 
Btated that а breakdown of the service occurred, due to the 
failure of an underground feeder. The feeder cables referred 
to are of our manufacture, and were laid by ourselves, and 
we find that the cause of the trouble was due to a defect in 
the overhead equipment. We shall be glad it you will con- 
tradict the above statement in your next issue. 


Responsibility of Engineers.—At last the long - pro- 
mised investigation into the recent breakdowns at Cardiff 
has been carried out, with the result that Mr. Applebee, the 
electrical engincer, voluntarily accepted fall responsibility 
for them, and was given complete control of all the employés 
without exception. Mr. Applebee has now a free hand, and 
we are confident that, before the expiration of the six 
months’ trial of the new arrangement which has been 
allotted to him, he will put the affairs of the undertaking in 
thorough order. Farther details of the investigation will 
appear in our nert issue. 


Fox v. The National Telephone Company.—This 
case was down for hearing on Wednesday in the Chancery 
Division before Mr. Justice Farwell, but before the action 
was called on, counsel stated that & compromise had been 
arrived at, and all he asked the Court to do was to make an 
order for the taxation of costs. The agreed terms involved 
the payment by the defendant of the plaintiff's taxed costs. 
All further proceedings. would be stayed except for the 
үр of carrying out the agreement arrived at. His 

ordship made an order as asked. 


Comparative Cost of Caulking by Hand and by 
Pneumatic Tools.—In the January number of the Engi- 
neering Times, a comparison is given of the comparative 
cost of caulking by hand and by pneumatic tools. Although 
the figures given are not vouched for, there is reason to 
believe that they are substantially correct, as they are 
received from a firm of good standing. In any case, unless 
the figures are very far wide of the mark indeed, they sfford 
ап inducement io boiler makers to give the pneumatic caulk- 
ing hammer at least a trial. In an establishment where 18 
men were employed to caulk, the wages bill at 843. per week 
would ba £1,595. One pneumatio tool is stated from actual 
experience to do the work of six men. Henoe, three pneumatio 
tools would be required to represent the work of 18 men. 
The first cost of the necessary air compressor, receiver, and 
three pneumatic tools and connections, is stated to be £150. 
The cost is then worked out as follows :— 


Interest on first cost (£150) at 10 percont. ... £15 0 0 

8 BHP. required to work three tools, tay, 50 
tons of coal at 1b sec 80 ds 25 0 0 
Wages of three men at 34s. per week * 265 0 0 
Wear and teen 25 0 0 
£330 0 0 


Showing a saving of £1,595 — £330, or £1,265 per annum. 
Of course, coal is not everywhere obtainable at 108. per ton, 
but on the other hand, the allowance of six tons per B. H. P. 
per annum is ample, and would allow of an inferior quality 
of coal being used. The allowance for wear and tear may 
or may not be sufficient, but in any event the saving works 
out to a remarkable figure. 
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The Royal Institution and the late Prof. Hughes.— 
А& а general monthly meeting of the members of the Royal 
Institution on Monday, the chairman, Sir James Crichton- 
Browne, M.D., F.R S. reported the death of Prof. David 
Edward Hughes, F. R. S., a manager of the Royal Institution. 
It was resolved to express to Mrs. Hughes their heartfelt 
sympathy in her sad bereavement, and the deep regret of the 
managers in losing by the death of Prof. Hughes a most 
valued colleague. Prof. Hughes became a member of the 
Royal Institution in 1882. He delivered a discourse on the 
theory of magnetism on February 8th, 1884. As a manager 
and vice-president, he rendered important services to the 
Institution, and his scientific researches, which had received 
world-wide recognition, had done much to promote the 
objects of the Institution. 


SSP 


NEW COMPANIES REGISTERED. 


Themson-Davis Telephone System, Limited (64,901). 
—T'bi« company was registered on January 30th, with a capital of 
£6,000 in £1 shares, to adopt an sgreement with A. T. M. Thomson 
and P. W. Davis for the acquisition of certain patents relating to 
improvements in telephone systems and apparatus, and to carry on 
the businessof manu rers of and dealers in electrical, magnetic, 
and scientific appliances, telephones, telegraphic apparatus, &c. Tbe 
first subscribers (each with one share) are:— Percy W. Davis, 614, 
Fore Street, E C, ivory and metal plater; Edward Maxwell-Davis, 
613. Fore Street. E. O., director; Arthur T. M. Thomson, 100, Great 
Oluwes Street, Lower Brouchton, S. Iford, Manchester, electrical 
engineer; John P. Bell, 614, Fore Street, E O., secretary; John H. 8. 
Thomson, Broad S reet House, E. O., secretary ; Max Byng, 71, Queen 
Victoria Street, E. O., manufacturer and engineer; and Fred. Samuel- 
son, 46, Queen Victoria Street, ELO, solicitor. The number of 
directors is not to be lese than two nor more then seven; the first are 
A. T. M. Toomson, P. W. Davis, and M. Byng; qualification, £100; 
remuneration as fixed by the company. 


- C. Evans & Co, Limited (64,902).—This company 
was registered on January 30th, with a capit«l of £10,000 in £1 
shares, to acquire the business carried on by C. Evans, and to carry 
on the business of mechanical] and electrical engineere, ironfounders, 
brasefounders, makers of railway and other signals, msgnetic and 
electrical apparatus manufacture, &c. The first subscribers 1 
with one dar are:—Walter E. Reynolds, 110, Portedown Road, 
Maida Vale, W., clerk; Theodora Titzó, 20, Lisle Street, W., clerk; 
James B. Dick, Carlton Hotel, S. W., comptroller; Gustave Fabesch, 
Buffet Maritime, Boulogne-sur-Mer, restaurant manager; Sam Kul, 
83, Portsdown Road, Maida Vale, clerk; Fred Pammant, 23, 
Rathmore Street, Obarlton, S. H., clerk; and H. C. Beloe, 39, Barrett’s 
Grove, Btoke Newington, N., clerk. The number of directors is not 
to be less than two nor more than five; the subscribers are to appoint 
| ше M qualification, £100; remuneration, £100 per annum, 
Y 


CITY NOTES. 


City and South London Railway Company. 


Mn. С. d. Morr presided at the meeting of this company held at 
Winchester House on Mondsy. In moving the adoption of the 
report, he said that this was the first time since the ing of the 
line that they had had to meet the shareholders with a reduced 
dividend. Hitherto they had recommended steadily increa: ing 
dividends, but the present reduction was entirely due to the fact 
that they had to pay a dividend on an increased amount of ordinary 
stcck which has been issued to provide the funds for carrying out the 
extensions, which were not yet opened and were giving no return. 
As far as the existing railway was concerned they were in practically 
the same position as a£ this time last year, and would have paid 
the same dividend but for the additioralstock. They had suffered 
a little, with all other railways, in expenses by increased cost of 
material, ccal, and other stores purchased, but the amount had been 
small, and the actual receipts had been very much the same as a year 
ago. They wonld have had a better return altogether in receipts 
but for the County Council tramway competition. That had sffected 
the company’s short distance traffic; as regards the general traffic— 
the loog distance and residential tn ffic—they bad had a satisfactory 
increase, but it had been counterbalanced by the diminution in the 
short distance traffic. They were specislly interested in the opening 
of the extensions which they had made, so tbat they could return 
sufficient to pay the expenses incurred upon them, and the interest, 
and from which they hoped to have a considerable surplus to go in 
augmentation of their dividend. They have been very disappointed 
because the extension to Moorgate Street was not opened. They 
had anticipated that it would be opened in October, but -electrico 
railways were not like steam railways, you must have every- 


thing, however small, in perfect order before you could 
open an railway, and the whole system of working was 
so inter -dependent that it was not possible to open for traffic 
until every detail was completed. Having a number of different 
contractors on a railway like this, with their different special appli- 
ances it had been difficult to get them all to keep up to the mark, 
and the result had been that the opening had been postponed 
from day to day and from week to week, much to their disappoint- 
mont, but he believed that there was every probability that they 
would open the Moorgate Street extension some time within the 
next fortnight. He did not like to say positively that it would be so, 
as the very smallest failure in any one department would prevent 
it, but they had already run experimental trains over the extensions, 
and it was only the smaller details that prevented their opening 
to the public as soon as the Board of Trade have given their requisite 
certificate. After the meeting shareholders would have an oppor- 
tunity of paying a visit to the Bank Station at Lombard 
Street, under St. Mary Woolnoth Church. The extension to 
Olapham was, as far as the tennelling arrangements and the 

erground work were concerned, practically complete; the surface 
stations were not yet ready but they were going up fast, and there 
were various other details which would have to be carried ont, but 
they hoped within three months to be able to open that exten- 
sion also. There will then remain only the Islington extension. 
That was proceeding, more than a fourth of the tunnelling had been 
executed, and the underground stations were beginning. He was 
sorry that they had bad some delay, and were still having it in regard 
to the Islington work throvgh the difficulty of settling matters with 
the London Oounty Council. They were a most difficult body to deal 
with. At Islington the company bought houses with long gardens 
built at tbe time when the place was іа the country. The London 
County Council now told them that they could not cover those gardens 
with any kind of building whatever, and the public must approach their 
station over these and stand outside in the wet. The directors wanted 
to put a one storey building on the frontege. They had offered to 
give up a portion cf that to the public if they were allowed, and so 


. far they bad not permission even to put a one storey covering to 


protect passengers. They were s'ill nego'iating, but tba“ all meant 
delay, and it was unfortunate that probably those things would delay tbe 
opening of the Islington extension for a short time. Pablic things 
of this kind which were for the benefit of the public, and gave shane 
holders only a very moderate return at the best, ought to bs en- 
couraged by the public bodies, and obstruction should not be put in 
the way of their being carried out. As to the question cf accommo- 
dation, they had always seriously considered the desirability of con- 
nections with other railways. Іс was ons of the most important things 


for the public convenience, and also for the reduction of the trs ffi; in 


the streets of London, that underground connections should be made 
between those undergrcund electric railways. They had arraoged with 
the Brighton Oompany for a subway at London Bridge. There had 
been scme delay in the question of prcceeding with that, but he 
boped it would not bs many weeks before the works would be put in 
hand; tbe agreements were all settled, They had also arranged with 
the Great Northern and Oity for а joint station at Old Street. S me 
deta ils were yet remaining to be settled as.to the working of that 
station, but the works were going on. There was а Bill before 


Parliament for an extension to the Baker Street and Waterloo R il- 


way from the Baker Street end to Paddington, ат d from the Waterloo 
erd to the City and South London Btation at the Elephant and 
Castle. He hoped that would be ресе with, as it would be a 
very great public convenience to bave a connection from the South 
of London to the busiest West End parts of the metropolis It 
would do a great deal for the revenue on this company’s line. The 
company had a Bill in Parliament which shareholders would 
be asked to approve for an alteration of the station at I-lington. 
Having determined that the Islington station should be their 
final terminus, at present at all events, they had been trying 
to make that station ss convenient as рио for the workiog, 
and they found that it would be much better to do as they had 
done on the Claphsm extension, and that was to make one very 
large arch of 30 fest in width rather than two smaller ones. It added 
very much to the safety of wo*king and to the convenience of that 
station. Theo Bill would not allow that it was got before they 
had tried 30 feet station tunnels. They could not do it without an 
Act of Parliament, but it would not be a costly prccedure, because 
there was no probability of opposition from anyone. Turning to the 
accounts, in the first place, under capital account, they had received 
in calls on shares during the half-year £105,703 and on debentures and 
premiums cf £12,075, making a total of £117,778. Тһеу had expended - 
£1786 6, and the balance of that went to the debit of capital. 
An inert ase cf £60,688 bad been made. They had borrowed this 
on their debenture stock rather than issue it during the latter part of 


- last year when they woald have had to take a very mach lower price 


than they тоша have done by keeping it. They preferred to raise 
money in that way rather than issue ent stock at a very low 
price. In regard to the revenue account, they received from 

gers £122 less on the half-year. That was due to the diminu- 
tion of short distance passengers and slso to a little difficulty with 
the season-ticket holders, which was now set right. Parcele, trane- 
fer fees, and rents, showed decreases; sundry receipte showed 
increases resulting in a net decrease of only £82 in the receipts for 
the balf-year. As to expenditure the maintenance charges decreased 
£134, carrisge repairs were down £66, law charges £2. Oa the 
other hand, locomotive and generating charges appeared as in- 
creases, £387, chiefly due to coal. Traffic expenses £118, general 
expenses £56, rates and taxes £111, making a total net 
increase of £470. This with the decreased receipts of £82, made a 
decreased net profit of £552. They had an increased interest on the 
debenture stock of £1,128, an increase on the firet issued preferer ce 
dividend of £1,279 ; on the other hand, that had increased t of 
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£2,818, which left them with a debit of £141, and the dividend of 
1$ per cent. on the new stock was the same as the dividend of 2 per 
cent. on the old stcck within £112. That and the alteration in the 
balance carried forward made a difference of £253. The number of 
purengere had decreased for the half-year by 19,872. They seldom 

ad a decrease under this head, but it had arisen from the short 
distance passengers. They bad bad а considerable decrease, but the 
resider tial and longer distance passengers bad shown a steady 
increase. They bad run during the half year 7,807 more miles. 
They bsd increased the number of trains. As to the number 
of passengers per train, of ocurse, with increased train milesge 
and a decreased number of passengers, the number per train bad 
slightly decreased—it was only 44 82 against 46 58 in the corresponding 
period of the previous year. The receipts per train mile were 2s. 3284. 
against 2s. 428d.—1d. per train mile less. Receipts per passenger 
were about the same. Tbe working expenses were 58 05 per cent. 
sgainst 56 18 per cent., and most other railway companies in Eogland 
were also up in that respect. The expenses per train mile are 1s. 3 84d. 
against 1s. 3 88d., a slight decrease. The lccomotiva charges are 5 85d. 
against 5°65d. These figures showed that the line was working very 
much on the old lines. There was practically no alteration, and if it 
had not been for the question of the new capital they would not 
have bad to show a balance insufficient to keep up the dividend 
to its former Sgure. Their new generating station was nearly 
complete, and the engines at least are now running satisfactorily. 
Everything pointed to their being able to work the extension in an 
economical way and giving satisfaction to the public. 

After a few questions had been asked and answered, the report 
was adopted, snd resolutions declaring the dividend, re-electing 
directors and auditors, and givirg thanks to the board, were 
unanimously passed. 


At an extraordinary general meeting, wbich followed immediately: 
a resolution was passed approving of the Bill now before Parliament 
for altering the sizə of the Islington tunnels, mentioned in the 
chairman's speech. 


Smithfield Markets Electric Supply Company, 
Limited. | 


Тнв directors in their report and the accounts for the 15 months 
ended December 31st, 1699, say :— 

“ The gross revenue amounts to £12,083 6e., against £6,501 5s. 2d. 
for the year ending September 30th, 1898, while the gross pro fit on 
trading has been £3,435 Os. 93., against £759 3s. 1d. for the same 
period. This result would have been even better butfor the difficulty 
which the company has experienced, in common with all other 
electric lighting companies, in obtaining tbe test quality of steam 
coal, and the consequent largely increased consumption. Neverthe- 
less, further reductions have been effected in the costs per unit 
generated and sold. The net profit for the 15 months, after paying 
debenture interest and other charges, is £564 18s. 2d., thus reducing 
the deficit existing at September 30th, 1898, to £210 23. 8d. This 
amount will, it is anticipated, have been more than wiped off by the 
end of January, 1900. The conviction expressed by the directors in 
their last report that the use of electricity in the Central Markets 
was likely to become more popular has been borne out by results. 
During the pericd ocvered by the accounts, 78 new installations have 
been obtained, and the increase in the number of lamps connected 
has been 7,237, or 74 per cent. As about one-half of these lamps 
were connected during the last three months of the year, the full 
effect on the revenue will only be apparent in the current year’s 
accounts, which should show a further substantial increase. New 
customers are constantly being obtained, and several are at present 
waiting to be connected. The plant and machinery has been worked 
satisfactorily throsghout, no interruption of any kind baving occurred 
in the supply. The has been in use since October 
last with economical results. The value of this battery in the saving 
of coal and wages will be considerably enhanced during the summer 
months, as it will enable the plant to be shut down for several hours 
per day, as well as ensuring against failure in the supply at all times. 
The directors regret that their application for a provisional order to 
enable them to tupply current in the City of London was un- 
successfal. The cost of the application will be spread over a period 
of five years. Mr. H. В. Leon has been appointed a director to fill 
the vacancy caused by the retirement of Mr. G. H. Brougham Glasier. 
The director retiring under the articles of association is Mr. Ernest 
Schenk, who, beirg eligible, offers himself for re-election. The 
auditors, Messrs. Ford, Rhodes & Ford, also retire and offer them- 
selves for re-election.” 


The Kensington and Knightsbridge Electric Lighting 
Company, Limited. 


Тнв report of the directors, to be presented at the thirteenth ordinary 
general meeting to be held at 1, Great George Street, Westminster, 
on Wednesday, February 14th, reads as follows :— 

“The directors submit to the shareholders a statement of the 
accounts of the ccmpany, together with a report of tne position of 
the undertaking at the end of the year 1899. During the year the 
number of houses and shops connected with the system has increased 
from 1,851 on December 31st, 1898, to 2,110 on December 31st, 1899, 
while the number of lamps calculated on the usual basis of 8 0 P. 
has increased from 156,158 to 183,462. The directors have 
strengthened the renewal account by transferring to it £4,764 91. 10d., 
making the total amount placed to that account £30,379 198. 7d. 
After providing for the above amount, and paying the dividends on 


the 6 per cent first preference shares to June 30th, 1899, on the 5 
pe cent. vereris shares to September 30th, 1899, and an 
terim dividend at the rate of 10 per cent. annum on the 
ordinary sbares for the first half of the year, the ce standing to 
the credit of the net revenue account for the year 1899 is £10,297 
15s. 5d. Of the above sum, £1,450 has been appropriated to the 
payment of the first preference dividend to the end of the year, and 
£404 has to be set aside to meet the portion of the dividend on the 
second preference shares accrued to the same date, leaving £8,443 
15s. 5d., out of which it is proposed to pay a farther dividend on the 
shares of 6 т cent. for the past half-year, making, with the 
interim dividend paid on August 3rd, 11 per cent. for the year. Tais 
will leave a balance of £4,098 15s. 5d. to be carried forward. 
The directors are glad to be able to state that the Bill in Parliament, 
which was approved by tbe shareholders at the commencement of 
last year, for the purpose of obtaining powers to erect А new gene- 
rating station at Wood Lane, in conjunction with the Notting Hill 
Electric Lighting Oompany, Limited, has passed into law, having 
received the Royal Aesent on July 13th last. The directors believe 
that the powers thus secured will afford substantial advantages to 
both the companies interested. No time has been lost in 
with the necesssry for carrying the scheme iato effect. The 
land hss been acquired, and contracte for the erection and equi 
of the new works have been placed. "The directors that before 
next winter the new station will afford an effective addition to the 
company’s sources of supply. The cost of the new station will be 
borne by this company and tbe Notting Hill Company, in proportion 
to the extent to which each company shall participate in the output 
of the new works. Tais company will therefore have to make pro- 
vision for its proportion of the capital expenditure required. Your 
attention is called to tho circular exclosed with this report, with 
reference to the issue of the balance of the 5 per cent. second pre- 
ference shares. Ia accordance with the articles of asscciation, Mr. 
В. W. Wallace, Q O., and Bir Oharles Grant, K O.S.I., retire from the 
directorship, and being eligible} offer themselves for re-election. The 
auditors, . Lovelock, H. W. S. Whiffin & Dickenson cffer 
themselves for re-election.” 


Anglo-American Telegraph Company. 


On Fri? ay last the meeting of this company was held аё Winchester 
House, E. O., Mr. F. A. Bevan, presiding. 

In moving the adoption of the report and accounts, the OHAIBMAN 
said that they had great pleasure in giving such a satisfactory account 
of the working of the cables during the past half-year. The traffic 
receipts had amounted to £197,318, being an increase over the 
coriesponding balf of last year of £6,797. Tne charter of the ss. Minia 
brought in £9,853, an increase of £6,050; adding an increase of £335 
in interest, the total increase in receipts was £13,183. Оз the other 
side the working expenses were £47,412, an ircrease of £869, which 
was not a large increase considering the increased traffic and pass nt 
The expenses are now only 37 per cent., there having been а gradual 
decrease since 1894, when they were 48 per cent., to 37:5 per cent. to- 
day, which he thougat тей oted great ore dit upon the management. 
The traffic was carried on as efficiently, or more efüciently than ever. 
Rather a large sum was spent on cable repairs, including the cable, 
viz., £18,060, an increase of £3,040. That increase included work done 
upon the cables of their friends, for which they had received £9,850. 
The receipts increased by £13,162, tbe expenses by £3,766, a net 
increase, therefore, of £9,360 for the half-year; £24,701 was brought 
forward. The result was that they had £153,605 divisible, after 
setting aside £12,000, which was put to the renewal fund; £153,250 
was to be divided, the preferred shareholders getting £3 138. 6 l. for the 
year and the deferred £17«. This was the first amount paid to the 
deferred ain ce 1878. £1,355 was being carried forward. That was 
а very satisfactory account. Referring to the details of the renewal 
fund during 1899, this had increased from £765,009 to £820,000, of 
which £730,000 was invested iu securities, £40,000 in cable, and 
between £20,000 and £30,000 in premises in Throgmorton Street, 
and the remsinder was practically their working capi'al. Toe 
increase has been made up of £24,000 from revenue, £23,513 interest, 
and £6,778 profit on tho sale of securities, making altogether 
£54,291. Securities had depreciated ia value daring the year, 
but there was still a surplus, though but a comparatively small one 
on the valuation of their securities, over the £730,000 at which 
they stood in the books. A considerable portion of the deferred 
dividend represented earnings of their ss. Minia, employed for their 
friends, and it was a precarious item of revenue, and besides, they had 
the possibilities of what might happen to them through the laying of 
the new German cable. The Anglo-American Com 's agreement 
with the German Government expired on the last day of 1899, and 
they might, naturally enough, expect him to say that during the past 
month of January the company had bsen carrying no traffic from 
Germany. The shareholders would be pleased to hear, however, 
that up to the present the company were carrying the German 
messages exactly as duriog the continuance of the agreement ; bat 
how long this would last it was not for him to say. The German 
company did not seem to have so far matured their nts as 
to be able to dispense with the valuable assistance of the Atlantic 
cables, and therefore, though they had said nothing, they continued 
to give them the messages. However, a new cable would ba laid 
between Germany and America by the Azores this year, and there was 
no doubt that а large proportion of the German traffio from this side, 
which the company had hitherto carried to the entire satiefaction of 
the German Government, would be diverted to that cable. It was 
probable that they might still be able to get some of the German 
messages, even from this side, while their partners, she 
Western Union Oompany, the Direct Company, and they them- 
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relives would, he believed, get a good deal of the German traffic 
from the other side of the Atlantic. The German company 
were anxious to arrange for an alternative line in view of the pos- 
sible interruption of the new cable, and they also wished, if possible, 
to secure the whole of the traffic from America and Germany. In 
order to obtain that they had entered into some arrangement with 
the Oommercial Company. They might have thought the arrange- 
ment would have so matured by the end of last year that the German 
company would have said good-bye to this company, but for some 
reasons they did not seem to send any more messages by the Oom- 
mercial cable as yet. One of the objects aimed at between those two 
companies required the sanction of the British Government, but 
it being represented to the British Government that the 
interests cf holders of British cables would be seriously injured if 
this proposed arrangement was carried out, the Government refased 
to give their sanction to the arrangement, and the company were 
very much indebted to the British Government for having taken that 
proper and patriotic view. So for the present, pending the laying of 
eir own cable, the Germans were sending their messages by this 
company, but they could scarcely expect tbat this would last beyond 
the time when the new cable was laid. He was afrald they might 
then expect a falling off in the traffic, but, on the otber hand, there 
was always a normal growth of traffic, and if their lines were main. 
tained in efficient working order, and attention given to keeping 
down expenses, they should still be able to do а good business. How 
far the deferred were likely to get the dividend peid them tbis year 
it was not for him to взу. They might like to bear something about 
that old affair, the French lawsuit. As he told them on the last 


occasion, the company had a decision given in their favour for 


£258,000, and the whole of the details were referred to a committee 


of experts, to see whether they could not find out something to set 
off against this £258,000. After the Long Vacation the experts met, 
and the company’s solicitor and manager had paid more than one 
visit to Paris. The ex 
might be at work he 
f put before them by the other side, and how long they would 
t to mske up their minds he could not say. The Ohairman con- 
cluded by moving the adoption of the report and the declaration of 
the dividends. 

Bir GERALD FrrzGEBALD seconded the resolution. 

In reply to a question, the OHAIBMAN said that the laying of the 
Pacific cable seemed some way off, but he might say, without any 
breach cf confidence, that the Anglo-American bosrd had been 
approached by the promoters of the scheme, and asked whether some 
arrangement could be entered into. 

The report was unanimously adopted, as were also resolutions 
declaring the dividends, re-electing directors and auditors, &c. 


Great Northern and City Railway Company. 


Sm Онавгев Scorrsr, chairman, presided on Thursday last week at 
the Westminster Palace Hotel over the third half-yearly meeting of 
the above company, and in moving the adoption of the report, said 
he had little to tell the shareholders except what was contained in 
the report ofthe engineers. He had just had placed in his hands the 
t of Sir Douglas Fox and his partners, which was as follows :— 
At Finsbury Pavement no commencement has yet been made, but 
possession has been obtained of both the properties for the station 
site. Negotiations with regard to the temporary shaft in Finsbury 
Square have been completed, and an agreement has been drawn up. 
The contractors expect to start here at an early date, and besides con- 
structing the station and cross-over tunnels, they propose to start 
driving the main line tunnels northwards to meet those being driven 
southwards from Regent's Canal The rate of progress on this 
section of the railway will thus be doubled. At Old Street 
seion bas been obtained of one of the properties of the 
station site, and the 90 feet diameter lift shaft been sunk 
to a depth of 28 feet. Negotiations азе in hand as to the 
construction of the station tunnels here. At Regent's Canal the u 
line tunnel bas been driven fora distance of 179 lineal yards north- 
wards and 153 lineal yards southwards, and the down-line tunnel for 
а distance of 117 lineal yards northwards and 76 lineal yards south- 
wards. At Essex Road Station the 21 feet diameter station tunnel 
for the down line has been commenced, and 83 lineal yards have been 
completed. About 300 tons of cast-iron segments for this tunnel 
are delivered. At Drayton Park the down.line tunnel front has been 
completed. At Canonbury the up-line tunnel front will be started 
om Thursday, the let prox. As soon as the tunnel front is completed 
the contractors propose to start driving the main-line tunnel south- 
wards to meet those being driven northwards from Regent's Canal, 
thus doübling the rate of progress on this section also. There are 
about 300 tons of cast-iron segments at Ragent's Canal, about 1,000 
tons at King’s Cross Station, and in all about 6,700 tons have been 
passed by our inspectors; 480 men were employed at the works last 
week.” He hn ad also say that they had had the experience 
of the Oen London Railway, which was nearly com- 
p They would have the benefit of all the experience that had 
gained in constructing that railway with the electric appliances 
they might adopt, and they also benefited by the experience of the 
Waterloo and City railway, of which he was a director. That railway 
was made under rather difficult circumstances, and they adopted a 
system of traction which was at the time thought best, bat experience 
had shown that tome alteration was necessary, and the working com- 
pany had now ordered new motors, and it was expected that in the 
course of a few months the working of that railway would be very 
much improved, and so much cheapened that it would b:come а 
Gnancial success. He did not mean to say that the City and Waterloo 
railway wasa financial failure because the sbareholders were getting 


s were still at work, but how long they - 
id not know. They had some very curious - 


9 per cent, and those people ought to be content with $ per cent. 
or 4 cent. However, there was no doubt but that the experience 
which would be gained from the Central London railway and the 
City and Waterloo railway would be of great advantage to their line. 
Their railway would pass through densely populated districts, and 
it they could only secure a cheap mode of working and a frequent 
gervice, the success of the undertaking was practically assured. 

The Earl ot LAUDERDALE seconded the motion. 

Mr. Royat called attention to the very congested state of the traffic 
on the Great Northern Railway, and referred to the efforts being made 
by the local bodies in the districts served by that railway to get 
improvements. He felt that the Great Northern and City line 
would ba an immense boom, and asked when it was likely to be 
completed. 

Mr. Lz Mann asked if it was a fact thatthe Great Northern Rail 
way Oompany was inclined to shunt the company, and if it was a 
fact that the Great Northern Company were uuder an engsgement to 
run а certain number of trains on the Great Northern and City. 

бо]. LAuBIB said he noticed that there was an estimated capital 
expenditare of £170,000 for the next half-year, and he asked when a 
further call would be made. | 

The Онлтнмлм said that in the agreement with the contractors the 
line bad to be completed by the end of June, 1902, and that was 
stated plainly in the prospectus. There was no doubt that the 
suburban traffic all round London was so great that it was necessary 
to have such lines as theirs in all districts. With regard to the relations 
existing between their company and the Great Northern Railway 
Oompany, as they knew the line was originally projected almost at 
the suggestion of the Great Northern, and when the company was 


. first formed the Great Northern directors were on the brard. The 


first company did not succeed in its appeal tothe public. Ultimately, 
Messrs. Pearson & Sons, the contractors, took the concern in hand, 
and then there was a little shyness on the part of the Great Northern 
Company. However, he could not say that there was a strained feel- 
ing between the companies, but would put it another way, and say that 
the relations were ge better, and they would soon ba on as good 
terms as they were at the commencement. With regard to a call, the 
понове report m th ad ted and the retiring direc 

е re was then adopted, re tors were 


St. James’s and Pall Mall Electric Light Company, 


Limited. 


THE directors’ report for the year ending December 3186, 1899, 
to be submitted to the meeting of shareholders at the offices, 
Oarnaby Street central station, on Tuesday, Februsry 13th, 
reads as follows: — The directors submit their report for 
1899, with the accounts as certified by the company’s 
auditors, The Carnaby Street and Mason’s Yard stations have been 
working satisfactorily thronghout the year, and have proved fully 
adequate to meet the largely increased demand forcurrent. The Bill 
mentioned in the report for 1898, authorising the company to acquire 
by compulsory purchase certain property adjacent to the Carnaby 
Street station, has received the Royal assent; the property has bee a 
acquired, and the extension of the station is in progress. The Bill 
рое. by this company іа conjunction with the Westminster 

lectric Sapply Corporation, Limited, under tlie title of the Central 
Electric Sapply Company, Limited," authorising the establishment 
of a station on certain property to be acquired in the parish of 8t. 
Marylebone, has also received the Royal assent, and steps are 
being taken to give effect to its provisions. The 100 founders' shares 
of £1 each, which formed part of the original capital of the company, 
have been cancelled, and their nominal value has been carried to 
capital reserve account. 8,020 ordinary shares, the balanca of the 
new capital created іп Fébraary, 1898, and January, 1899, were 
offered to the shareholders, pro ratd, in October last at a price of 
£12 103. per share, and have all bən issued. The premium on calls 
payable up to December 31st, 1899, amounting expenses) to 
£36,923 08. 11d., has been carried to capital reserve fund. On the 
other hand, the premium of 5 per cent. paid on the redemption of 
the ee stock, amounting to £2,590, has been charged to this 
account, 


£ s. d. 
The net earnings of the qompany for the year 1892 were . 81,834 9 10 
Less interim dividend paid in August last for half- 
year ending June 30th, at rate of— 

7 per cent. on preference shares " vi .. £3,500 0 0 

10 per cent. on ordinary shares (à .. 1,995 0 0 
11,495 0 0 
| 90,889 9 10 
Balance brought forward from 1893 T E T ға «а 88 19 1 
Leaving ап amount now to be dealt with of .. .. £20,428 8 11 


The directors propose to divide this amount as follows :— 


; £ s.d, 
(a) By payment of a dividend at the rate of 7 per cent. per annum 
on the preference shares for the second half of the year 8,500 0 0 
(b) By payment of a dividend on the ordinary shares for the second 
half-year of 7s. 6d. per share, and a bonus of 2s. per share, 
making, with the interim dividend paid on August 186 last, a 
total distribution of 143 per cent, for the year .. T . 15,90 10 0 
(c) Amount to be carried forward .. is - 1,737 18 11 
£20,498 8 11 


— 


The chairman, Mr. Eastace J. A. Balfour, and Sir John H. Morris, 
К C. S. I., are the directors who retire by rotation under clause 79 of 
the articles of association, and being eligible, offer themselves for 
re-election. The auditors, Messrs. Deloitte, Dever, Griffiths & Oo., 
also retire, and being eligible, offer themselves for re-election, 
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Stock Exehange Notices.—The Stock Exchange Com- 
mittee has appointed special settling days as under :— Wednesday, 
` Februsry 14th.—Obeleea Electricity Supply Oompany, Limited 
Further issue of £50,000 41 per cent. debenture stock, and has 
ordered same to be quoted in the Official List; aud also Buenos 
Ayres and Belgrano Electric Tramways Company, Limited — Further 
issue of £54,415 5 percent. debenture stock. Western Telegraph 
Company, Limited—F'arth»r issne of 1,937 shares of £10 each, fally 
paid, Nos. 205,994 to 207,930. 


The Charing Cross and Strand Electricity Supply 
Corporation, Limited.—The directors, after providing £8,000 for 
depreciation and carrying forward £4,400, have decided to recom- 
mend a dividend for the half-yearended December 318, 1899. at the 
rate of £10 per cent. per annum (making with the interim dividend 
distributed for the half-year ended June 30th, 1899, at the rata of 8 
per cent. per annum) a dividend payable for the year 1899 of £9 per 
io on the ordinary share capita), as against 8 per cent. for the year 


Oldham, Ashton and Hyde Electric Tramway, 
Limited.—The preference share trancfer books end register cf 
members will be closed from 5th to 15th inst., both dates inclusive. 


Bournemouth and Poole Electricity Supply Com- 
pany.—The transfcr bocks and register of members will be closed 
from 5th to 14th iast, both dates inclusive, preparatory to payment 
of the dividend on the preference shares. | 


The Inde-European Telegraph Company. Limited.— 
Mr. W. Andrews has resigned his position as managing director of 


this company, and Mr. T. W. Stratford-Acdrews has bsen appointed 


in his place. 


8t. James’s and Pall Mall Electric Light Company. 
—The share transfer books will be closed from February 7th to 
February 21st, inclusive, preparatory to the payment of dividends for 
the half-year ended December 31st, 1899. 


Telegraph Constraction and Maintenance Company, 
Limited.— Subj:ct to audit, the directors propose to pay a dividend 
of 10 per cent., in addition to the 5 per c:nf. already paid, making 
15 per cent. for the year 1899. 


TRAFFIO RECEIPTS. 


Blec: pool snd Fleetwood Tramroad Oompany.—The receipts for the week 
ending Februsry 8rd, £00, were £167 14s. Id.: receipts for corresponding 
period, 1899, 2173 18s. 5d.; aggregate for half-year to date, 4740 193. 8d. 


Che Bristol Tramesv» and Carriage Company, La. Tue recetpes for the 
week ending February 2nd, 1500, were 492,476 Зе. 10d.; corresponding 
period, 1&9, £2,274 12s. Ed., increase, 4 201 lls. 24. 

The City ред Roush London Raflway Compsny.—'The receipts fer the week 
endtne Feb 4th. £00 were 71.119 ditto February 5th, 1899, £1,185; 
deoreage, £16. Total receipts for half-year, 1900, to date, £5,690; correspond- 
ing period, 1899, 25,052; decrease £62. Miles open, tj 


Tbe Dover C ration Tremways.—The receipte for the week endin 
February 100. were £149 
£124 19. 64. ; increase. £24 16а. 8d. Total receipts to date. 1£00, 
2756 5. 24.. corresponding rerind, 1909, 2711 18а. 7d.: inorease, 
£44 бв. 7d. Miles of track open, 1900, 8; 1899, 8. Car miles run, 1900, 4,867; 
1899, 4,265. Number of cars, 1900, 11; 1899, 11. 


The Dubitn United Tramways Oompany.—The rece! lor the week ending 
Friday, February 2nd 1500. were se» foliowe:—D. U. T. Oo. 
481 16%. 8d.; ditto, electric cars. 29,789 2a. 90d. ; D. B. D. Co., electric cars, 
2509 1%». 2d. ; sotal. 78 440 11a, 7d.; corresponding 
Oo., horse ж. £1,685 16-. 4d.; ditto, сес е овга iin 9в.8а.; D. B. D. Co., 


Tbe L'verpoo) Overhead Railway Company.—The for the week end) 
Febr 4th, 1200 amounted to 41 527: niea rd week last yer 
£1,378 ; increase, £254; total for half-year to date, £1,020, 


The South Staffordshire Tramways Company.—The receipts for the week 
ending February and, 1900, were £660 16s. 1d.; February Srd, 1899, £587 
PR p Aggregate receipts for б weeks, 48,010 18. 10d.; last year, £2,895 


STOOKS AND SHARES. 


Wednesday Evening. 
Wirz all eyes turned towards the Transvaal, and the utmost tension 
existing with regard to the safety of Ladysmith, it is not surprising 
that electrical markets should still be suff ring from lack of business. 
The existing condition of the supply department, for instance, is very 
different to what it was 15 months ago, when the market was in 
high boom and speculation in lighting sbares spread every day. It 
is now а matter of congratulation to the jobber who does 20 bargains 
a day in the sbares. Oa the whole, hcwever, the altered etate of 
affairs distinctly mskes for the good of shareholders, who do not 
want to sce their securities baing tossed to aad fro by the speculators 
Whoalways " mak» for" a lively market, Tne best of the companies 
have now settled down into steady-going dividend payers, whose 


16а. d.; February áth, 99" 


prices rarely fluctuate to any great extent, and the investor who knows 
that bis money is in a good concern, such ss Bt. James's or West- 
minster Electric sharee, can well afford to disregard political or other 
foreign influences which may depress his shares for the time being, 
but which be knows is merely transitory. 

Dividends and reports are now making thelr appearance every 
day. It is too early yet to institu‘e a comprehensive comparison of 
results attained in 1899 with those of 1898, but a week or two more 
will probably see the data ready to our hand. Тһе most interes: ing 
feature of the reports now before us is the steady growth, not only 
of receipts, but of expenditure. As an example, we may instance the 
" Jimmy" report. The St. James’s and Pall Mall Company, accord- 
ing to this document, has earned a substantially increased profit as 
compared with the last six months of 1898, bat the other side of the 
account exhibits increases in almost every item. Nor, while the 
present conditions governing the labour, copper, and coal markets 
continue, do we see much hope of a redaction in these expenses. It 
is the despairing ory of all the chairmen at meetings of railway and 
industrial concerns generally, that everything is eo dear, and, of 
course, electrical companies are closely touched by all the trio of 
markets we have mentioned. 

Charing Cross and Strat d Ordinary— both old and new—are better 
on the dividend announcament, but "Jimmies" fell on Tuesday, 
despite their report, which was considered а favourable one. London 
Elec:ric Sapply are a weak market; the Ordiuary and Preference are 
down 5з. each, but the Debenture stock has appreciated a little. 
Other quotations in this list are virtually where they were at the 
beginning of the year, having recovered in most instances from the 
shocks that shook all the Stock Exchange markets, ав the news of the 
various checks to British Arms in South Africa were cabled over. 

Anglo-American Telegraph stocks have failed to sympathise with 
the general markets this week. Тое Deferred, in fact, has shed a small 
fraction, bat quiet investment buying helps to keep the price of the 
“ B" stock from deciining. The price is now about 116. At 120 the 
return to a purchaser is exactly 5 per cent., which is a good yield 
nowadays. Anglo "B" stands every chance of a rise when the 
Money Market becomes more settled. | 

The War Cable Companies’ secarities are unaltered on tbe week, 
except fora nominal widenicg of the price of Eastern 3j per cent. 
Preference stock. The Eastern Company has had а bad week on the 
whole, owing to the rigorous censorship now being exercised, but we 
understand that ite Oriental business is good. Tae price of the 
Ordinary stock is still 1553, and the market is by no means sorry to 
notice signs of a split on the All-British Oable Commission. Ouba 
Telegraph O:dinary have moved up, a slight demand for the shares 
having arisen amongst those who fancy Cuban investments, now that 
the island is recovering from its former distress. Globe Telegraph 
and Trust Preference are also better. They have now reached a 
4 per cent. level, and would appear to be quite sufficiently bigh in 
price. The Ordinary bave much better hopes for an improvement in 
the near future, but the market for the moment is quiet. 

Very little fresh news tranepized at the meeting of the City and South 
London Railway on Monday. There does not seem to be any hope of 
County Oouncil nee ist ing such enterprises, as the chairman of the City 
and South London suggested in his speech. The price of the stock 
is no better, but the new shares are down to 43. On the Ordinary 
atock the yield to an investor at the present quotation of 60 is 3y, per 
cent. British Electric Traction are quiet; the new shares are quoted 
16, which is 4 below those of the previous issue. ' 

Bome weeks аро we were remarking that shares in the manufac- 
turing companies possesged good prospects of advancing in value, and 
there is now а move being made in this direction. Last week it was 
British Insulated Wire which advanced 30s. This week it is Henleys 
and Electric Constructions that are better. We should not be sur- 
prised to see Telegraph Manufacturing go better shortly; the shares 
have been stationary for а long while. It must, however, be borne 
in mind that coal and copper both play important parts in the 
industry with which these manufacturing companies are connected. 
National Telepbone shares have not moved, the damage done by the 
snowstorm of Friday last having proved more inccnvinient than 
expenrire. | 

A transparent alip cccurred in these notes last week with regard to 
Smithfield Market shares, а reference being made to the meeting, 
instead cf to the report of the company. The meeting will be held 
on the day that this issue appears. A correspondent who has 
also noticed the mistake, takes us to task because we “do nof 
write ina friendly manner towards this company." We must, how- 
ever, point out tkat it is not our business to write in any particular 
way upon any subject. It is unnecessary to add that these notes are 
absolately impartial: they have no bias either way as r gards any- 
thing in the market, and if the ways cf a company do not commend 
themselves to us, or if the price of the rhares falls, of course we have 
no hesitation whatever in saying во. 
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SHARE LIST OF ELEOTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


Closing Closing a a 
Present мп Dividends tor 
me я the last three years. Nn. Bist" Feb. Ih. "таты 
1607. | 1898. | 1809 Highest.| Lowest. 
110, 900 African Direct 1 4 * те. eee eee "ТТ (TY) ee oe 99 —103 99 —103 dd. . 
25,000 e ee ВА 8— 4 8— 4 oes 5 
s $ Prei. — 15. Stock 6 7 8 % 6 * 115 —116 116 —116 | 116 | 116% 
Telephon do 1 Deferred... eee 0 00 #06 TI 188 #1 Жш 1 — 4 uu 174 13 g^ 
Ohili ©, NOS. to 000 eee ry) eee pee 4 eo =" 
. 8 7 8 ... 108 178 |105 —176 на 
Do. йо че tang 500 узаг 49% % ре. ви Stock Red. o a ae m Mà — 008—104. 104 | 1084 
dated an ufacturing ы oe . ө 
Cube Telegraph TID "өө өөө eee eee eee өөө 10 7 8 б ee 8 94 9 — 10 
Го. 10 Pref. [TT] eos eee eee 006 10 10 10 oe 19 =, 20 19 — 20 eee 
3 T do ph 10 eee Cum. Pref. TT вое м in eee eee — 18 эе 10 eee 
Do. do. 4% Deb. | 80] we | ce | ae 101—1059 101 —105% 
Direct United States Cable o nM Ww . 20 si sik 3 % |14—12zà 1g— 12 | 14| 
Det а India о 83 * Reg. Deb. ese eee see Stock 7% 7% [II] 180 NE 15 ip 158 155 
po P BE Pret. Bod оо ошо о eb] [99—10 | 98 —101 | 100 | 93 
л Extension y Bret. Deb. Stock Red. eos eee ; 7% %% 16— 168 116— 157 168 158 
Australasia, and Obina Telegraph ees 10 TII == 
{ Do. 59% (Aus. с Bub.) 1 100 6 * * |99 —108 |99 —108 "X ж 
reg. 1— " МА 
do. Веагег, 1,060—8,975, 4,827 100 | 6 EE 100 —108 |100 —108 | ... | ... 
Sto .. „ e e Stock 4 e |] 117 122 fy asa | |... 


5 
006 eee эое ІХ) 606 eee eec eee 


1 „ Mos. 1 to 2,848 
Do. do. do. bearer, 844 to ese eee eee eee eee #04 eee eee 
Do. 4 Mort. Debs., Nos. 1 to $,000, red. 1909 900 eee VS 101 —104 100 —108 101 eve 
Do. 4% . Mt. Debs. (Mauritius Sub.) 1—8,000 s oes ... 101—104 101 —104 102 oes 
Globe Telegraph an Trast өөө өөө eee m TII E 5 eee 11 — 114ха 11 — 11 11% 11j 
Do. do. 6 Ф Pref. ооо », еве б б . | 15 — 164ха 164— 16 151 15i 
ае оаа rx of 75 12 fl о 10 | ... .. | 80 — 82 80 — 82 5 920 
Bermu le, lst Mort. Debs., = а 
. аи 
uropean TT TT TI eee ve Zr p — eee 
London Piatino-Brasilian Telegraph, 6 % Debs. ... ... 6 $ vo. | e. |106 —109 |106 —109 is - 
Montevideo Telephone, Limited, Ord., Nos. 1 to 72,680... $us i 25% i T ies 
Do. do. 595 Pref., Nos. 1 to 86,492 49 4 7 5 S 1 1 ; 
National Telephone, 1 to 400,000... .. 44 wes 6 6 et 66 | 5 
6 Cum. let Pref. eee eee eon 6 6 ove 14 — 15 14 -e 15 
Do. 6 % Oum. 2nd Pref. ... 6 6 . |14 — 15 | 14 — 15 14 
Do. 5 % Non-cum. 8rd Pref., 1 to 250,000 5 b sis 
Do. 84 % Deb, Stock 84d | 33% | .. | 98 —100 | 98 —100 982 
Oriental Telephone an › Nos. 1 to 171,504, fully paid 5 5 se - es 
pero and European Tel., 4 [2 Guar. Debs., 1 to 1,000 ... 4 sis Dus m 104 101 се ; . 
epe өөө өөө TT eee eee вее eee б oe өөө mum — D 
Submarine Oables Trust eee eet [TII [TI] eee eee eee 125 — 180 124 —129 es 
United River Plate И" 59% 169 6 * Ej | 4— 5 i 
Do. do 5 Y Cum. Pref. Nos. 1—16,689 с és als — bi 4— 5 
Do. do. b о ое, vee eee [IIl . eee 103 —106 108 —1C6 * е 
West African Telegraph, De eae oes % oes 98 —101 98 —101 
West сом е Nos. 1—80 ,000 and 58,001—58,008 oes eee 1 Ы eee 
Do. do. 49 Debs., 1—1,500 gua. by Bras. na M qe: 100 —104 100 —108 ty 
Western and Brazilian Telegraph 4 % Beek Bod. © vis 100 —104 100 —104 
Western Telegrapb, Ltd., Nos. 1— 205,903 .. ин s 4g— 15; |14— 15; 181 14 
West Indis Be A p and 160 2: f 7 2 06—10, I d i 
ph eos eee * == — ee 
Do. | = 6 $, Cum. 1st Pref. ove 6 eo 91 91— 91 94 
Do. do. 0 Oum. 2nd Pref. eee 6 ee 7 — 8 7 — 8 . 
Do. do. тез Nos. 1 to 1,800 5 eee 104 —107 104 —107 oe 
Western Union of U. 4.1 95 Ster. Bonds ses 6 eee 98 —108 98 — 108 ry) ee 


Brompton & Kensington Elec. Lt. Bup., Ord., 101 to 19,761 5 4 6 | 7 — | | 
12,000 Do. do. 7 % Oum. Pref. 006 б 7 eec 81—94 | 8 — 94 | 82 i ° 
80,000 Charing Стева ano Strand Electricity Supply .. 5,7 8 |9% |10 — 11 . 14—14 | 11 | 10 
о n: d FA a Nos. 5001-69 кы 8 is T "T 91— 104 g^ — 10 Р 
000 ө е ө е Oum. ° ү eee eot eee ты T ee 
84,000 |*Ohelses Hlectricity Supply, Ord., 5 68 63 | ... 7.— Ө 71— 8 UE к 
100,000 Do. do. do. [4 Deb. Stock Bed... Stock 44 109 —111 109 —111 : ne 
60,000 | Оңу of London Electric Lighting, vor. 40,001—100,000 ., | 10 10 6 10j— 111 10—11 11 162 
40,000 Do. В Cum. Pref., 40,000 10 6 6 18 — 14 | 18 — 14 134 | 18% 
400,000 Do. Deb. Stock, Sarip. (iss. at of #115) all ‘all paid 5 128 —127 122 —137 125) .. 
40,000 | County of Lon . & Brush Prov. Elec. 10| ай nel | 94— ul | 9)— 1 М 
20,000 Do do. do. 6% - * 10,001. 60.000 10 6 6 123 — 181 121— 184 А Р 
200,000 44% Deb. Stock, Prov. Oerts (all paid) Rd. gi ts eden” oes 108 —111 108 — 111 | 1103) .. 
26,100 Ramondec? Ele, Oorp., Ord. Shares e| 5 8 E.. | L- 51 | 4— 5775 
110,000 | London Eleotrio Supply Corporation, Limited, Or. 8| we | we |. 2— 2 |H- g | a j 
48,050 Do, do. do. 6% Pret 5... |69| .. 5 — 5 | 4— „„ 
l lectric a у, 0 to ‚500 eee eee . — | э 153 4 
22,500 e Sarpy to 85,000 eos eee eee 10 4% eee eee 14 === 15 : 14 — 15 | 14 | eee 
220,0003 De, Ф First Mortgage Debenture Stock Ж Б 1 114 —117 Е She 
135,000 Do. % Mort. Deb. Stock Red. ©... sca x 95 — 97 952 
0,453 | Notting Hill Electric hting tae “Seas 10 | 154— 164 ae ЖС 
81,980 | Bt. James’s and Pall Mall Electric Light, Ord. * is d à iti - 161 | 15 — 16 158 
30,000 Do. do. 7 Ф Pref., 20,061 to 40,080 : =” 93 TT. | ТТ, 
65,000 | Bouth London U Supply, Ord. sve s ies 
___ 79,900 | Westminster Electric ly, Ord., 101 to 80,000 E 5 12 Ф 12 * 18 % уда 163 14 — 1 154. 14 


U * Subject to Tounen e Бана 1 on Liverpool Stock тна үд 
niom otherwise stated e fully paid. га" cential 
Dividends marked f are for 1 pear cousisting of the inier pert of ame year and the Bri pact 


Brom 


t Quotations on Liverpool Stock Exch 


Dividends marked § sre fr a year consisting of the latter part of one year and 
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SHARE LIST OF ELECTRICAL OOMPANTES—Oonnnued, 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 
Btock Business done 
Present or Dividends for | — Closing | during week 
Teme NAMB, ar ees the last three years. | quA 8lst, qs "th. * айе o 
—— —— ¶ ꝗ ̃̃ — dboá— Ou D —— s —ÀÓ————— — | S—À———— TSO a ee 
1897. 1 1899. Highest. | Lowest 
65,000 | Aluminium shares, Nos. 1—65,000 ... T АФ 2110941 и Hr 28— 8 20— 8} po 
90,000 Do. 44 % 186 Mort. Deb. Stock Red. ose we» [Stock] ... TT 4. | 95 —100 95 —100 , 
30,000 British Electric Traction бәз - 10 695 .. | 16 — 17 16 — 17 163 
30,000 Do. do. 6 % Cum. Pref. 30,001—60,000 10 e | vee | 18}— 137 | 131— 188 | 18H| 13} 
200,000 Do. do. 5 Ф Perpetual Debenture Stock .. Stock i 125 —128 |125 —128 128 
45,000! | British Electric Works Co., Ord. £1 shares, 50,001— 95, 000 Е ne 1— 1 M— 14, * 
50,000 Do. do. 6 % Cum. Pref., 1—50,000 . P Pi | 3 — 
40,000 British Insulated Wire Ord., Nos. 1 to 40, 000  .. 5 ёр 13 — 14 18 — 14 . 
27,500 Do. do. 6 9, Cum. Pref. Nos. 1 to 27,500 . 5 * 6 — 6 6 — 61 " 
90,000 | Brush Elecl. Enging., Ord., 1 to 90,000  .. 8| 3 5 95 11— 2 11— 2 lH 
90,000 Do. do. Non-oum. 6% Pref., 1 to 90,000 2| 6 6 Ф 21— 2 23— 28 
125, 0001 Do. do. 44 95 Perp. Deb. Stock .. |Btock| ... 5а 110 —115 110 —115 
50,000 Do. do. 44 2nd Deb. Stock Red. „Stock 102 —105 102 —105 
20,000 | Callender's Cable EIER X. shares, Nos. 1—20,000 ... 5 1237 15 $ 133— 144 | 184— 144 14} 
20,000 Do. do. 5 Y Cum. Pref. Ts 51— 6 51— 6 
90,000 Do. do. 44 95 186 Mort. Deb. Stock Red. |Stock| ... 110 —115 |110 —115 
213,533 | Central London Railway, Ord. Shares cas = wl ДО р 91— 10 91— 10 10 98 
61,033 Do. do. Pref. half-shares Е 44— 5 44— 5 I 
71,447 Do. do. Def. = 41 44— 5 44— 5 * 
855,000 | City and South London Railway .. Stock 14% 24% 4% 58 — 61 59 — 62 61 594 
37,000 | Do. do. Ord. shares, Мов. 22, 501 to 60, 000 £5 10s. pd. 10 е es 44— 53 4— 5 én 
82,098 "Mick & Oo., 3x to 82,098 i 8 84— 4 ха 33— 4 
о. 5%, lst Mort. Debs., 1 to 900 o 
as ait 2100, and 901 ta 11.000 of £50 Red. J| “= | | e Жы ЁТ: 
99,261 | Edison & Swan Utd. El. Lgt., uw Чы shares, £3 pd. 1 to 90, 261 5 6 6 Ф 2— 2 2 — 24 ave 
17,189 Do. do. do, „A“ Shares, 01—017,139 5 6 2 6 33— 44 31— 44 ` 
844,028 Do. do. do. 4 % Deb. Stock Red. 100 | . Ур 9з — 95 9з — 95 
112,100 | Electric Construction, 1 to 112,100 ... cal El 6 7 3— 3$ | 06-7790 21 з, 
25,000 Do. do. 17 Pe um. Pref., 1 to 25,000 * 2 T. 7 22— 8 21— 8} ^ е 
140,800 Do. do. Perp. 18 Mort. Deb. Stock . Stock ses 103 —106 103 —1C6 es T 
91,196 Elmore's Patent Copper Depositing, 1 to 70,000 ... с4а a à #— #— is - 
9,6001| Greenwood & Batley, 7 Y Cum. Pref., 1 to 9,600 ss 1301 7 7 Ф 10 — 12 10 — 12 : А 
80,000 | Henley's (W. % Telegraph Works, Ord. ... oce se 5 12 14 13 — 14 134— 144 14 T 
12,000 Do. do. 44 % Pref. ... -A Pe 7 Ф 53— 6 54— 6 56 
50,000 Do. do. 44 Mort. Deb. Stock... Stock + T 111 —114 111 —114 «e 
50,000 | India- Bubber, Gates. Percha and Telegraph Works 1010 10% 21 — 22 21 — 22 218 | 21} 
800,000 Do. do. do. 4 95 Ist Mort. Debs. | 100 d 100 —104 100 —104 : - 
87,500 Liverpool Overhead Railway, Ord. өз e] 1011-84 8} 9%— 9% | 90$— 9 - ane 
10,000 Do. do. Pref., £10 paid ...  ..| 10 5 5 13 —1M n 
87,350 Telegraph Construction and Maintenance ... 12 | 15 15 15 87 — 41 37 — 41 39 375 
150, 000 Do. 4 95 Deb. Bds. Nos. 1 to 1,500 Red. 1909 100 | „е ses 102 —105 102 —105 чит - 
20,000 | Telegraph Manufacturing, Ord. Nos. 1 to 20,000 ee 5 ° 9 — 10 9 — 10 — — 
20,000 Do. do. 595 Cm. Prf. Nos. 1 to 20,000 ... 5 5)— 6 54— 6 k 4 
540,0001| Waterloo and City Railway, Ord. Stock  ... « 100 3 v 3 9% 101 —104 101 —104 1034 | 193 


1 Unless otherwise stated all shares are fully paid. 


the first part of the next, 


LATEST PROCURABLE QUOTATIONS ОР етен 3 OFFICIALLY QUOTED. 


Birmingham Blectric Supply, Ordinary £5 (fully pai 
Debentures of 2100 103—104. 
National Electric Free Wiring, 10s. paid. бв. —78в. 


pton and Kensington, 44% 


а) 8—10. 


Oldham, 9 and Hyde Electric (£10 pd.), Ord., nou 
do. Pref. (£10 pd.), 1043—11 


Smithfield ‘Market Electrio, 14—24. 


* From Birmingham Share List. 


CHEMICALS, &о. 


a AN > 5 T e+ per owt. 
a La] ee * * Per owt. 
а » Oxalio - ee es рег owt. 
a . Bulphuric .. T «+ рег owt, 
a Ammoniac, Bal .. рег owt, 
я Ammonia, Muriate (crystal) . .. per ton 
ee per ton 
а Bleach powde r T +» рег ton 
a Bisulphide of cun ee +» per ton 
a Borax . per ton 
a Macc (90 (00 . „ per gal. 
a . per gal. 
a Copper = hed per ton 
a Lead, Nitrate per ton 
z » White Sugar per ton 
» Peroxide .. . per ton 
" Methylated Bpirit ‚ per gal. 


Naphtha, В Solvent (90 % at 


.. per gal. 

a Potash, ichromate, in ‘casks... per lb. 
6 | Caustic (15/80 9%) per ton 
ü-. э Bisulphate өө ‚ рег%оп 
a Bhellac - +» per owt, 
a Sulphate of Magnesia . .. per ton 
a Bulphur, Bublimed Flowers .. per ton 
а " m= ee +» per ton 
+» per ton 

= Boda, Caustic (тые 70 8%) . per ton 
Crysta +» per ton 

& w тес casks per lb, 

METALS, &c. 

Aluminium Wire, іп ton lots .. per ton 
Sheet, in ton lots.. — ton 

р Babbitt’ s metal ingots .. er ton 

с Brass (rolled metal 7 to 12") bue per lb. 

с „ Tube (brazed) А .. per lb. 
c „ Wire, basis per Ib. | 

резаи A a by 
Messrs Boor & Co. 


Knightsbridge 


Electric 
[I 4.) pi e Debe IE 103—105. Dividend, 1899, 


Ligh Ordinary Shares 
esr; vr 6%, #5 


Kidderminster Pm dw Electric Pref. (£6 pd.), 6—6}. 


9T. Parker, $10 (fully paid), 183 


Bank rate of discount 4 per cent. Dus 25th, 1900). 
MARKET QUOTATIONS, Wednesday, February 7th. 


This week. | Last week, 1 or 


есгеаве, 
si bj- T 
7 99/- .. 
B2 » 3 .* 
5/ 5/6 oe 
40/- 40/- 
£29 £29 
£27 £27 
47 47 
#1 £15 
£18 10 16 10 
7/- 7/- 
5/6 5/6 
£24 10 £24 10 
£25 £25 
£81 £81 
£27 10 £27 10 
2/9 2/9 
5/8 5/8 
444. 43d. 
£34 £44 
£35 £85 
68J- 68/- 
£4 10 £4 10 
£6 £6 
25 10 £5 10 
£5 £5 
£10 15 £10 15 
£3 £8 
31 334 
£294 £224 
£191 £191 = 
£80 to £140 | £75 to £135 £5 inc. 
ва, ва. $5 
10d, 10d. 
Bid. Bid. 


b The British Aluminium Company, Ltd, 


c Messrs. Thos. Bolton & Bons, 
d Messrs. F. Wiggins & Sons 
e 


Quotations supplied b 


f The India-Rub 


{ Messrs, James & Shakepeare, 


METALS, &о. (continued). 


Messrs, Jackson & Till, 


This week. Last week. Inc. or Deo. 


f Ebonite Rod P 8 e+ per ib. 8/- 8/- бе 
Bheet ., а. ee per Ib. 5j- 5/- 
al. (b i F os рес иш 25 д 41 inc. 
g АА asis р се) „ рег ' .. 
9 " e+ per ton 38 Ky £1 inc, 
g - per ton £83 £82 £1 inc. 
п German Bilver Wire per Ib, 1/6 1/6; Y 
h Gutta-percha, fine sð per lb 75 7/- ге 
- India-rubber, Para fine per lb, | 4/7 to 4/8 4/7 to 4/8 ^ 
f Iron, Charcoal Sheets .. per ton £18 £18 5% 
$ е ze (Cleveland warrants) per ton 68/8 67/9 IId. inc. 
Юа [i же ,accordingtosize per ton From £11 | From £11 .% 
é „ Вогар, hea per ton | 70/- to 72/6 | 70/- to 72 6 pi." 
í Wire alvanised No. 8. per ton £14 5 £14 5 ee 
g Lead, English Ingot .. +» per ton £16 10; £16 10 - 
2 Bheet .. per ton £18 £18 : 
m Manganin Wire No. 98.. per lb 8/- 8/- . 
g Mercury ‚рег bottle £9 12 £9 12 s 
d Mica (in original cases), small per lb 2d. to 2d, to 84, è 
" ГА » medium perlb.| 1/9 to 2/9 to ^ 
d » large рег lb. | 8/6t0 7/6 | 8/6 to 7/6 $$ 
p Phosphor Bronze, plain castings рег lb. 1/1 to 1/4 1/1 to 1/4 e 
p roll led bars & гойз per lb. | 1/1 to D 1/1 to 1/4 vo 
р " rd "up & sheet per lb, | From 1/24 | From 1 ee 
o Platinum .. à .. рег oz, £3 11 £8 11 oe 
p Silicium Bronze Wire .. per lb. | 104@. to 1/ | 1044 to 1/ T 
í Steel, Magnet, aoc'd'g to desc! Р п p. ton From 416 to £ T 
{ Bteel, Magnet, in bars .. £58 £18 - 
g Tin, block . бә per ten ye —— #8 10 inc. 
Le | eee ә e? per ib, L9 1/9 
n „ wire Nos. 1 to [ 5. s. per ib 1/10 1/10 
p White Anti - friction Metals— 
" White Ant " brand г ton | £40 to £70 | £40 to £70 
і Yarns, Cotton, Single 10lb. жыр; pr Ib. 814. 7 
j » Best Flax, 6 lea. per lb. 54d. 53а 
j „n Hemp,8 ils 10 lbs, per Ib. 4d. 4d. 
we «о „ Russian, 10 lbs. per Ib. 4id. 4id. ч 
j „ Jute, 180 lbs. rove . per ton £14 10 £14 10 = 
k Zino, Sheet (Vielle Montagne bud.) p.t. | £27 5 nett.] £26 5 nett. £1 ine. 
Quotations * by 
bei Gutta-Percha, and k Messrs. Morris Ashby, Limited. 
Telegraph Works Company, Lid. m Messrs. W. T. — 4 AL. Led, 
^ — у, Ormiston & өтү Oon Lad 
» The e Fieber Bronse Company, Ltd, 


i Messrs, Bolling & Lowe. 


і Messrs, Henry C, Teo 4{00, | 


— «= — — 2 
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m | which the copper is deposited is revolved at a h rate of speed, the 
= INSTITUTION OF ELECTRICAL ENGINEERS. result that the ie friction, between vy sinh metal and 
Es | the electrolyte, keeps the copper beautifally smooth and compact. 
= Any gas bubbles evolved at the cathode, or impurities in mechanical 
T AN ELEOTROLYTIO CENTRIFUGAL PROOESS FOR (— и the 3 Prin: л а өсте ris 
©. on the e, are thrown o oen ооа. .J. W. 
E THE PRODUOTION OF COPPER TUBES.* has found thet regularity and smoothness of deposit were almost , 
t 


Bv Бнивавр Cowrmn-CorLzs, Member entirely dependent on the absence of solid particles held in suspen- 1 
е Й 


INTRODUCTION. 


Tus electro-deposition of copper is now carried on in many large 

i works. Over one-third of the total copper output of the 
world is now electrolytically refined. Electrolytic refining has of 
late years made remarkable progress; most of the copper used by 
electrical engineers is refined electrolytically, The demand for 
electrolytic copper is on the increase, and the capacity of most of the 
electrolytic refining works has been, or is being, increased. 

The world’s total output of electrolytic copper 10 to 15 years 
ego, did not exceed 10 to 15 tons a week. In 1881 to 1882 
this amount was, as a result of the refineries erected in Swansea, 
probably increased to about 60 tons. During the next four 
or five years several of the American refineries got to work, 
and by this time, say 1888 to 1890, the world's total production 
was probably not more than 280 to 300 tons per week. Since that 
date, up to the present time, many refineries of gigantic sizs have 
come into existence, not only in America, but in England, France, 
Germany, and even Japan, and it is quite safe to estimate the world's 
production at the present moment at no less than 500 tons per day, 
or about 180,000 tons of electrolytic coprer per annum, and daring 
the refining of this quantity of metal there will be not less than 
20,000,000 ounces of silver and 100,000 ounces of gold recovered. 
This startling result has been achieved ina maximum of 25 to 30 

; this industry has had a growth probably unparalleled in the 
istory of commercial en 

Whereas formerly, cur of only 2 to 4 amperes per square foot 
were thought permissible, to-day current densities of from 15 to 20 
amperes are said to be employed in some establishments, and the 

is not yet in sight. 

One of the best-known 1 for the manufacture 
of tubes is that in which an agate is used for орозо гавда. 
the deposit during electro-deposition. This process has met wit 
considerable success, the c drawback being the tendency of the 
copper to laminate or exfoliate where the burnisher has been at work, mes 
the pressure on the burnisher requiring to be regulated to a great | b E 
nicety. Elmore has sought to build up eleotro-deposited tubes equal ES 
to drawn ones by causing а burnisher to constantly traverse the length | 
of the fubas backwards and forwards, as they slowly rotate in the 
bath, and thus yield a copper possessing a high density. The cur- 
Tent density originally employed for this process was about 16 
amperes per square foot, but this the author believes has been con- 
siderably increased. Oopper deposited by the Elmore process has 
stood a stress of 26°5 tons per square inch, with an extension of 
165 per cent, the limit of elasticity being reached with a load of 
233 tons per square inch, еа: gravity of the metal being as | ' 
ACE ыа at Se ан - — 3 

. e а burnisher, a specimen of copper which broke at ; 
à stress of 236 tons—commercial cast id dn bresks at about ат rra oo orari an was "Bei сее у float- | 
19.100 Ibs. = 8:4 tons per square inch. Another process that is now ing particles. He observed that at the seat of each “nodule” was a 
F large commercial scale, substitutes a sheepskin snack ор some foreign substance. Dr. G. Gore has given the matter 

Т send for an agate one, smooth deposits being obtained by the ame thought, and bas observed that the greatest length of “ nodule " 
peo ton of an insulating coating to the inequalities on the surface. is in the direction of the greatest intensity of current and amount of 


m 
he hich ace the ` 
— zr ; ы ith a t bin Al гаа fat pe ch copper in solution. Oa the table are a number of specimens of tubes ' 


binders further deposi: until the surrounding depressions have 
been raised to the common level. In later patents impregnators are 
mentioned composed of organic gelatinous or albuminous matter free 
m excess of grease, rendered insoluble by treatment with 
chromate, such as а 5 per cent. solution of potassium bichromate, 
8 softening of the albuminous or gelatinous constituents of the 
foe EnAtors s prevented by soaking them with a solution of 
mic-aldehyde (within the limits of 10 per cent. and 40 per “р 
Which it is washed in water to remove the aldehyde, or 
Iti is neutralised or decomposed by means of sulphuric acid. 
ul claimed for impregnators so treated that they may be employed 
35. equal facility in a hot or cold bath. The current used is from 
is to 40 amperes per square foot of cathode area, the voltage required 
18. ent 16 per vat. Tubes are deposited 12 feet in length and 
inch diameter, and j in. thick, which are cut longitudinally and 
"anim to form sheets. Several investigators have patented methods 
inj Prove the physical properties of electro-deposited copper by 
02008 the rein ds on to the copper during tion. 
J oore has devised a method for producing plates by 
voting the electrolyte forcibly on to a cathode placed in а 
tion 


Toe author bas latel 
y develo a centrifugal process, which is 
being worked on a орз ao ? the 


r 
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marita fabes having been produced 12 inches in diameter at the re- 
Voltage 7, high current density of 190 amperes per square foot, the 
Meters being from 1—1'2. Solid drawn copper tubes of auch dia- 
centrita nt about аса times ms price of с copper cake. Tbe 

' Much ag t iens d = and sheets produced by this process, some ata current density cf 
| pm vid apta acd Ки кеиш 200 am нарда square foot, which were deposited from solutions сї 


У approximately the following composition; the ооррег anedes ооп- 
| * Abstract of paper read January 25th. taining about 30 саз. of silver to the ton :— 


— — ln E Rn rial ilti tm. . — = Fe JI JM fe r Y 
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Copper sulphate (Os8^,5H30) ... .. 2944 10 95 

Ворен acid (8,80, оо" 22 м 1090 
' us phate 2 eee eee 

LEX] a : ч) eee eee 160-00 98:13 

100 00 


employed. The mandrel at one end is fitted with an eye bolt, р, for 
lifting against which the 


pum 
Sos ol, where it passes through a filter to rid it of all i parities 
in suspension. When it is desired to obtain a sheet of copper, the 


form of а spiral, ted 
between the threads until the thickness of copper is equal to the 
distanoe between the threads, the spiral is then rem and after 


annealing ; mandrel is gi 
T to facilitate the removal о? the 
tubes. gs. 3 and 4 show a modified arrangement for driving the 
mandrel above, instead of from below. Another interesting feature 
of the centrifugal process is that it enables а hot and more acid solu- 
tion to be used than is generally employed. The amount of free acid 
has a very marked effect upon the voltage required, but a very small 
effect upon the actual weight of copper obtained, compared with the 
theoretical, as shown by the foll table; the amount of copper 
sulphate was 32 ounces per gallon of water = 16:66 per cent. 


TABLE I. 
| | Solution—cold. 
| = р ——-- p Peripheral 
Ng: ^. rene | Ouncesof ol fresa — 
амаа. RACE. 
| | by weight. 
C | 
1 100 35 от о 471 
2 100 25 6 3:03 471 
3 100 20 8 400 523 
4 100 18 10 495 471 
5 100 22 25 1152 523 
6 100 80 30 13 51 523 
7 100 120 40 17 24 471 
8 100 140 60 23 81 523 
9 100 20 0 100 94 24 638 


The solntion was circulated at such a rate that it was renewed in 
tbe deposit 
advantage of 


gallon — 1471 cent, [? 78 Eps] The rise 
solution is explained l 


the resistance. It has been shown that a saturated 
copper sulphate is the best conductor; E. Koller has observed that a 
25 per cent. solution of sulphuric acid offers the best resistance. With 
too much acid the polarisation ensues from its own decomposition by 


the action of the current. The latter trouble is said to set in when 


the 
cent.; these remarks apply to stationary anodes. 


160° F., various 
of commercial copper. 
TABLE II. 
| | 
' Ounces of Peripheral 
C i xe H,80 | Percentage speed. 
No à Voltage. аа of free Feet 
| FERRI | у хеч by welght. шаш. 
ези крш A P 
1 | 10 | 35 оро 500 
2 ! 100 13 10 4 95 500 
3 100 09 20 | 9438 500 
4 100 08 30 138 51 500 
5 100 075 40 | 17 24 500 
6 100 075 50 20 66 500 
7 100 07 60 23 81 500 
8 100 07 100 | 34:24 500 
The solution in this experiment was not circulated. Oomparing 
ph using a hot solution is shown, 
© ; 
III. gives the of current and voltage 
electrol 
Tasta III. 
Amperes. | Volta. | Temperature of solution. 
60° F 
70° „ 
75° n 
78° „ 
82" » 
900 „ 
100° „ 
120° ,» 
140° ,, 
180° ,, 
200° ,, 


This table shows how a hot solution allows a heavier current to 
pass at a much lower voltage; 150° F. is probably the most economical 
temperature to work at. The curve on the diagram was arrived 
at by dividing the B.M F. by the current, giving the resistance in 


It is well known that from a nentral or slightly basic solution 
copper comes down in a ed brittle condition, whereas the 
amount of free acid has a very marked effect on the voltage, as is 
shown by Table II. This may be due to the. production of a small 
amount of cuprous acid from a neutral or basic solution, or the infia- 
FF the mode of crystallisation 

m 

Von Hübl has observed that the dark ooloured spongy d ta 
produced by too high а current density occur the more the 
poorer the lyte round the oathode іп copper. Acoording to the 
same authority this dark deposit is not due to the presenoe of cuprous 
oxide, but to the formation of & hydride. Hydrogen may under 
certain circametances be occluded by electrolytic copper, w has 
been proved by the analyses which have been made of the gas 
pumped out of various specimens of the metal. Thus, a certain 
sample gave up 44 times its volume of gas, consisting of 773 per 
cent. of hydrogen, 8:4 per cent. of carbon monoxide, 11:1 per cent. of 
carbon dioxide, and 32 per cent. of water vapour. Foerster and 
Liedel have studied the influence of temperature on the character of 
copper deposited from acid solutions. The experiments were not 
very conclusive, but they tend to show that tougher copper is obtained 
with hot solutions than with cold. The experiments of Foerster and 
Liedel also show that the precipitation of brownish red powdery 
copper is connected with а certain low concentration of the copper 
ions in solution. Due to the rapid revolving of the cathode in the 
centrifagal process, the solution is kept well mixed, so the difficulty 
of having the solation poor in metal round the cathode is overcome. 

The experiments on the loss of copper by corrosion with a revolv- 
ing mandrel are not very reliable, but there is no apparent reason 
why the loss should differ from that with a stationary mandrel. If 
the solution is kept thoroughly saturated "1ш сораг sulphate, the 
corrosion ought nof to be more than a very per cent. of the 
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total copper deposited. This loss might be reduced by using a higher 
current аан, for instance, if the current was doubled the per- 
centage loss would be halved. 

As already mentioned, very high current density can be used with 


the centrifugal process, and smooth deposits can be obtained with a 
current density of even 200 amperes per square foot. This is a 
matter of great im as in copper refining with high current 


to 70 t. of ee 

‚ Con copper, 
parti ies. bat working at 
40? O., the sludge wasonly 1:2 grms., and was nearly free from copper. 
With а higher current ity, viz., 1 ampere per square decimetre, 
tbe quantity of anode sludge was about the same at 20° О. and 40^ C, 
vis., 25 grms. from 1 kg. of copper. These results, although far 
from exbaustive, go to show that the high current densities used in 
modern copper refining have the incidental advantage of reducing 
the quantity of anode sludge, and thus making the working up for 
silver and gold easier and more economical. A yet higher tempera- 
ture, viz., 60° O., increases the quantity of sludge; a good deal of 
the increase is due to the presence of metallic copper, which may be 
regarded as having been formed during the taneous resolution of 
cuprous sulphate, momentarily produced at the anode, thus :— 


Се, So, Ou B^, Ou. 


Gold is not dissolved from the anode, and silver only to a small . 


extent, and selenium and tellarium not to any appreciable extent 
when present in small quantities. 

Arsenic is found to be more readily soluble, and bismuth the least 
soluble, amongst the impurities in the anodes. Acoording to Dr. 
Borcher, the mud or slime deposited on the anode may contain, after 
drying, gold, platinum, silver, silver sulphide, cuprows oxide and 
sulphide, basic sulphates of bismuth, tin and antimony, antimonio 
acid, arseniate of copper, metallic arseniates and antimoniates, lead 
sulphate and slag constiteents in which may be iron, lime, magnesia, 
me д silica, and with these there will also be a certain amount of 
metallic copper in а pulverulent state. If the anode contains too 
high a percentage of impurity, it leads to several practical difficulties 
such as the periodical scrubbing of the anodes. Some of the im- 

urities found in electrolytic copper are electrolytically deposited 
the trolyte, and o are mec y wn down. 
Кош electrol d others banically thrown d 
Centrifugal action seems to prevent any matter in suspension settling 
е == ее О by Stec i ha 1 density as 8:00 
pre yeis may have as low а y as 8:00; 
io Lach заалаа 0 айан ів 89. Hard 


elasticity of copper considerably, 
at high temperatures, and that of mechanically 
worked copper becomes higher. Some copper sheet (not annealed) 
deposited the centrifegal process, 0945 in thickness, broke at 
433 lbs, which is equal to 221 tons per square inch. Hard-drawn 
wire made by this process bas a tensile strength of 29 tons per 
square inch, 20 tons, the electrical conductivity being 99 
per cent. The author has obtained excellent tough deposita of 
copper with the theoretical yield from a solution composed of:— 


Ozs. per Percentage 
gallon. by weight. 


Copper sulpbate (Cu So, + 6 HO). 32 14:87 
Sulphuric Acid (H480,) e V 18068 1077 
Water .. 9486 

10000 


B. Bheldon has carried out а number of experiments (o determine 
the electric conductivity of copper when annealed at various tem- 
peratures. A sample of copper was drawn several times without 
annealing, so as to become very hard, and was then cut up into 
different ора which were separately annealed at different 
tem тез in а vacuum and in hy n, and teeted for 


uctivity. 'The effect of tho different gs in relation to 
conductivity is shown by the followiog figures :— | 
Annealed in a vacuum. | Annealed in hydrogen. 
5 Conductivity. | Meise | Conductivity. 
°С, Per cent. °C Per cent. 
20 101 5 20 | 
97 101:5 45 990 
54 1015 105 99:3 
118 1016 , 234 99 8 
215 102 0 1010 
102`1 413 1019 
600 102 4 1,050 989:33 
155 1027 — — 
930 99 0 — — 


According to Dr. Kiliani, the back H. M. F. is 0°12 volt, which has 
VVV 
normal conditions. This E.M.F.is due to the polarisation at 
the surface of the anode, and increases with the impurity of the 
"Tue blowing fqu give the cost of producin 

ollowing res give approximate of producing 
PAM anergy on & largo ias with condensing сш te ce 
pet kilowatt-hour working out to ‘3995, in which case the cost of the 


CC ton of copper is 14s. 54. A 
l installation of 10,000 н.р. is now being put ap Bon Manchester 
w will supply electricity at $4. per kilowatt-hour :— 


Квтімлтвр CosT or wokxmae 4 2, 100- w. Ргант, THE Paice 


BEING BASED ON THAT PREVAILING IN ENGLAND. 


(Staff arranged in three shifts forcon*inuons running of 150 
bours per wcek.) 


£ s. d. 2 s. d. 
Btokers ... saa .. 6 at 1 13 8 per week 9 0 0 
Trimmers iat 9,1 4 6 РА 313 6 
Косіпе drivers ... во 6,1176 ,„ 11 5 0 
Оез ... sos . 12 „ẽ 1 8 0 н 16 16 0 
Dynamos and switch- 
board hands „ 6, 180 „ 8 8 0 
Saperiatendent... wo 1, 4 0 0 » 400 
Total wages per week ... . ow. 258 2 6 
(At 150 hours = 74. 1d. per hour). 
РЕВ KW.-HOUB.. 

Penoe. 

Salaries and wages  ... aes 
Ooal, 2:4 lbs. at 16. per ton ... 2050 
Water, at 6d. per 1,000 gallons 0014 


Oil and sundry stores, waste, &c. ". 3 — 0400 
Standing charges, office expenses, rent, insurance &. 03: 


Repair А "es ма 0100 
Interest on capital, £29,000 at 5 per cent. ... 0222* 
.  Ilatereet on buildings, £5,000 at 5 per cent. ‘0038* 
. Depreciation on plant, 10 percent. ... ‘ee 0443% 
D »preciation on buildings, 3 per оеп, *0023* 
Total o nat per unit generated 0 39954. 


* On basis of working 50 weeks in the year. 


The Anaconda Mining Company has recently made public the cost 
of electrolytio refining during the year 1897 to 1898 at its works at 


Anaconda, Montana ; the figures given are as follows :— 
2 8. 
Assay expenses and salaries .. 3,062 7 83 
Electric ligh* ... T" m 475 11 11 
Ectpenses M s 775 16 2 
Labour ... ; i ei x . 28408 13 2 
Legal expenses... oss 2%; ii 426 7 1 
Power honte expenses, oo l.. 27589 0 83 
- „ labour ses 9,880 9 10 


» ú machinery and repairs 4,020 19 7 


Making а total of £41,812 6s. 6d. for power, of which £1,350 wae 
odarged to a silver mill, leaving a net expense of £41,562 ба, 6d. for 
power for the electrolytic refinery. 


£ в. d. 
For AIDE итер anodes... „ lee rd 4 8 
Regenerating plant expenses |... we 2, б . 
Salaries, including management 9,252 9 11 
B expenses .. S PS . 099117 6 
Bundry supplies . 2362 6 6 
Bwi р А 181 5 0 
Taxes . ... А 1,146 19 3 
Repairs on building: 1070 8 5 
„ on шас 1,521 0 11 
On refining tanks 1659 2 14 
Making а total ot iss £92398 7 111 


The output of electrolytic copper was 59,505,711 1bs., consequen 
the cost of production was 32. 144. per owt. or £3 28. 6d. pər ton. a 
In the above calculations the dollar was taken at 4s. 2d. 


RECEIVER DROP IN MULTIPLE EXPAiNSION 
ENGINES. 


Тив experimental engines at the College of Science, Nowcastle-on- 
Tyne, are in the hands of Pr. f. Weighton, who, from time to time, has 
published interesting information relative to the tests he has made of 
these engines. On Jan 19th he read a paper before the North-East 
Ooast Institution of Engineers, dealing with his more rec nt tests, 
and very copiously illustrated by some excellent diagrams, It is, of 
course, difficult to say that tests made with an experimental engine, 
or, indeed, with any engine, can be held to prove that the results 


y in 

certain facts are seen to hold good through a series of experiments in 
which one factor is varied. s келег] idon 

inflaence of such factor. Doubtless it world be wrong to apply the 
teachings of any series of experiments so far as these point to a 
certain cut-off in any one cylinder that shall give maximum economy, 


t trials were made with the ob о pig pam the most 
economical point of cut-off in the larger cylinders of multiple expan- 
sion—by which the author means malti-cylinder com 
engines, that is to say, in the low pressure cylinder of А 
or as they are now conventionally termed, compound engines, and 
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the intermediate and low pressure cylinders of triple engines; in fact, 
of any engine in all the cylinders except the first. In the carly days of 
compound engines, which sometimes consisted of a high pressure 
cylinder added to an old engine that already pos automatico 
cut-off gear, as, for example, when an old beam eneine was 
McNaughted, it was. usual to throw the cut-off gear cf the old 
cylinder out of gear, whereby the low pressure cylinder was made to 
take steam from the rr ceiver for probably three-fourths or seven- 
eighths of the stroke. But it was found that when the low ure 
cylinder was allowed to run with its own automatic expansion Д 
ап economy was secured, as we can very well understand, for it bas 
long been demonstrated that the Woolf system of treating engines is 
erroneous. From this discovery, it it can be called one, there bave 
sprang up three methods of construction. By one method, the low 
pressure cylinder bas been fitted with the fullest expansion gear 
automatically variable, and the cut-off has, so to speak, kept in 
parallel with that in the high pressure cylinder. We have seen such 
automatic variable gear fitted to the engines of large cotton mills, in 
which the power throughout the year never varied many horse-power, 
and on which even variable expansion gear to the high pressure cylinder 
was supererogatory, at least so far as automatio variability is con- 
cerned. The second system of construction recognised in a measure 
the unmecessary complication and expense of the preceding system, 
and was content to apply antomatic action to the first cylinder alone, 
leaving the low pressure valves still as.before, but with a cut-off pu 
adjustable by hand, the idea being that when set to work, the best 
point of cut-cff would be found in a few months, and no further 
alteration would be found necessary so long aa the load was main- 
tained uniform. The third and probably most economical method 
for steady loads employed plain gear for the low pressure cylinder, 
the cut-off of which was fixed once for all by the designer at or about 
halt stroke, and automatic expansion was still preberved to the high- 
pressure cylinder. Opinion, as represented by the influence of the 
superstitione that had gathered round the whole question of auto- 
maticity, still demanded, even for engines with uniform load, a vari- 
able rate of expansion to the first cylinder. Such slight variations 
in load ss might fake place could well have been dealt with by 
throttling with little or no loss economically. 

Certain of the older school of engine makers, g that rapid 
variation of out-off was unnecessary, provided throttle valves to 
regulate for instantaneous changes and slowly variable automatic 
gear which continued to move until the engine came to its normal 
speed. In this manner the engine governor was gradually brought 
back to the speed at which the throttle valve was normal in opening. 
For engines of. very variable loading all these things have become 
matters almost of past history, but are worth remembering. As 
regards the best point of low prese ure cut-off, the writer is unaware 
of any experimental effort to discover this. Experience, we may say, 
has fixed on about у. of the stroke as an economical t, and the 
anthor soon found that the matter was one cf some importance, as 
the present writer has always understood it had been found in the 
early days as above described. . The author has re-discovered the facf, 
and, what is new, has tried to determine the details. The engine 


experimented with has cylinders 7, 154, and 23 inches diameter, the 


stroke of all being 18 inches. 

In tbe first trials the intermediate cut-off was varied ; in the secoad 
series, of six as in the former case, the low pressure cut-off was the 
item varicd. The water consumpti^n per hour lies in a straight line 
on the diagram, and increases slowly as the low pressure cut-off is 
made later, and very considerably when it is the intermediate ont-off 
that is varied. In the first case the total water consumption is 
2,070 lbe., with a cut: ff at 6:4 inches, of tho low pressure cylinder, 
and is less than 2,100 when tho cut-off is at 14 es, whereas with 
variable cut-off in the high pressure cylinder a consumption of 2,050 
at 52 inches cut-off grows to 2,250 at 138 inches. 

This points out that the application of variable or any other expan- 
sion pe is more important in the earlier cylinders. When steam 
was in all three jackets, the total water consumption line, though 
straight, was horizontal at a little over 2,050 lbs. For the given 
water consumption the line of brake horse-power rises in a gentle 
curve to a maximum and then falis gently down again. The 
shows that the maximum economy cut-off is for the high pressure 
cylinder at 68 inches, for the low pressure at 104 inches, or about the 
of the stroke. 

As the engines ia question have also a 103 cylinder, the tests 
could be made with variable cylinder ratios, and in all a large 
number of trials were made, and it was found that the total number 
of expansions of the steam in passing through the engine had no effect 
upon the point of maximum economy cut-off in the final cylinder; 
that is to say, a variation in the high pan cut-off must not be 
allowed £o vary the cut-off in the oylinder. This, of course, con- 
firme the general experienoe of practical men that the low pressure 
cut-off may bo fixed at about one-half. 

Ouriously enough, neither has the boiler pressure any ir fluence 
upon the point of maximum ont-off in the final cylinder. Steam 
jackets also appear to have no serious effect upon the point of cut-off, 
though it is to be noted that later cut-off is not possible. With the 
jackets in action, the variation was from 52 inches to 68, the latter 
being the point for no jackets. 

tire there is no material effect when the receiver capacity is 
varied. | 

With & compound engine and cylinder ratio, 11, the maximum 
cu‘ off for economy was as early as 48 inches in the large cylinders. 
Oylinder ratios in these tests were chosen as varied as possible, for 
cylinder ratio was suspected to have a considerable influence, and so 
far as it was possible to jadge from the trials, it appears that the one 
and only material factor in determining the cut-off point in any 
cylinder following the first is the ratio between the cylinder in 
question and that immediately preceding it. Inthe annexed table is 
given in the first column the ratio of cylinders, in the second the 


exhaust line commences. The author goes on to 


number of inches at which best cat-off occurs (in a stroke of 18 
inches), and in the third columu the cylinder ratio multiplied by the 
quotient of the best cut-off divided by the whole stroke. The figures 
in Column III. are thus proportionate to the receiver drop with which 
is associated maximum economy :— | 


| 


3 : п. III. 
_Any oylinder oapacity. Best cut-off in Best cut-off 
Precedent cylinder inches of stroke. ae ares 
capacity = n. | 
2195 104 | 1 
2:195 103 | 1'31 
2:298 10 | 1:275 
2:296 11 14 
4'86 ; | 68 | 172 
5:04 | 6% 1:85 
11:00 4i i 2°67 


The values in Ool. III when plotted to a base of в, lie practically 
on a straight line. The equation to this straight line has been found 
to be as follows :— 


€ Best cut-off A в + 66 


Stroke ee ' 
whence the best cut-off in terms of the cylinder ratio в is 


Best cut-off ＋ 6'6 
Boroko 6'6 в 


which equa‘ion plotted as a curve may be employed in design. 
This diagram is given together with the curve of out-of for no 
receiver drop or that system of working which aims to bottle up 
steam in the receiver ia order to increase the back pressure on the first 
суралат: апа raise that in Tr 5 so that epus 
resure diagram expansion en same ure 
j state that late cat- 
offe are favourable to handiness as well as to smooth running. It 
this be so, then we might expect to find cylinder ratios of fair 
magnitude, i.e, with a fairly small high pressure cylinder carrying 
s'eam well along the stroke and late cut-off in the succeeding 
lin | 


ders. | 

TI the above table the values of в inclade clearance volumes. 

Oonstructively чю оши 15 hi M ч к; travel ratio to 

rt opening, the cut-o med to vantageous. 
К Шашы ар, the author declares that for smooth working, 
durability, and economy, in so far as affected by receiver drop, that 
engine will be bast which has small cylinder ratios, or a£ least ratios 
not ex certain limits. 

It must bs borne in mind that Prof. Weighton is a good deal 
tinged probably by marine influences, but his conclusions seem to be 
quite suitable for the variable loads of electrical traction or other 


power purposes for which it is necessary that the first cylinder of & 


compound engine ought to bs of considerable siza in order that 
3 loads may be dealt with. Finally, assuming that the 
figures found for the experimental engine are of general applic- 
ability, we have, to repeat 
| Cut-off _ в + 66 

Btroge 6'6 B 


The coefficient 6 6 is, perhaps, variable for different engines, and not 


applicable all round. 


As regards the low pressure cylinder of triple engines and the 
second intermediate and low pressure cylinders of quadruple engines, 
the maximum economy cut-off in these cylinders coincides with the 
maximum power cut-off. As regards the second cylinder of triples 
and quadruples, the maximum power cut-off is later considerably than 
the maximum economy cut-off, but in compound engines the maxi- 
mum power 006-08 is but little later than the maximum economy 
cut-off. 

An important point is that where cylinder ratios are small, or, say, 
B = 2 to 2:5, a considerable variation of the low pressure cut-off may 
be made withont appreciable fall in economy. This cannot be done 
when n is large. Farther, as already stated, small cylinder ratio 
promotes bandinese, uniformity, and smoothness in working, general 
durability, and com ess of design. Small oylinder ratio, of 
course, implies а considerable range of in the first cylinder, 
and this is not an undesirable feature. It is both theoretically and 
practically an error to make of the first cylinder a mere 
pot to cut off so much steam, and pass it forward to the next cylinder. 

тоё. Weighton is A be jane geste on ame tosts, ч gu "T 
interestin and diagrams. e may ps question the 
duction the results to so hard and fast A Before this can 
ba accepted, the same, or some of the teste need to be made on some 
entirely different engine. But the coincidences shown by the tests 
are probably sufficiently marked to warrant the general conclusions 
as to the fixity of the point of cut-off in the larger cylinders of multi- 
cylinder engines. 

A most important atatement is that of the author's, that no par- 
ticular inflaence on economy could be traced either to the p on 
of power exerted by the several cylinders of compound engines, or 
even by the temperature ranges in the several cylinders. Is is clear 
that as there are reasons in favour of both large and small first 
cylinders, the happy mean is likely to give best all-round results. 


W. Н. B. 
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THE THEORY OF THE VOLTAIO CELL. 


Vorta’s fundamenta! pepe may be enunciated thus. The values 
of the electrical potentials in two bodies of different kinds in con- 
tact with one another differ by a quantity which depends only on the 
natures of the two bodies, each of which is supposed to be uniform, 
and at the same temperature throughout. 

In metals and other conductors of the first class { this difference 
of potential, or electromotive force of contact, obeys the laws of 
Volta, which may be enunciated as follows:—(a) The difference 
between the potentials of two conductors is the same whether they 
touch directly, or whether they communicate through a series of con- 
ductors of the first class, which series may bs arranged in any way. 
(b) A closed circuit formed of conductors of the fi tet class is in elec- 
trical equilibrium, and no current is maintained t (c) The electro- 
motive force of contact between two conductors is equal to the 
difference between the electromotive forces of contact found by 
placing them separately in contact with any third conductor. 

In virtue of this last law, the consequences of Volta's fundamental 
principle do not conflict with that of the conservation of energy. 
An assertion to the contrary could only arise from neglect to take 
account of the work done in bringing the two metals to their actual 
conditions from the state in which their particles are at the minimum 
reciprocal distances. 

Volta always applied his principle to conductors of the second 
class, bat the production of a current in a cell with a closed circuit 
shows that they do not obey the laws enunciated above. Volta 
thought that bis experiments justified bis treating the electromotive 


force between a pair of conductors of the first and second class respec- - 


tively, as well as that between a pair of the second class, as being so 
small in comparison with that between а pair of the first class that 
for a first approximation one might neglect the former and take 
account only of the latter. Those who adopted his ideas of the action 
of the pile went beyond him in this t, and treating the first two 
electromotive forces as actually n4, looked on every electrolyte as а 
simple conductor capable of ging to the same potential any two 
metals between which it formed a communication. Consequently, 
every discussion between those who accepted the contact theory and 
the supporters of the chemical theory of the voltaic cell turned, 
firstly, on the reality of the difference between the potentials of two 
metals in contact, and, secondly, given its existence on its being sufi- 
cient to explain perfectly the effeets of the voltaic cell. 

Since on cutting the wire which connects the two plates of a voltaic 
couple, thus ng the circuit, the two ends of the wire are at 
diffarent potentials; and since the potential is then constant through- 
out each of the plates which composes the couple, one must conclude 
that a sharply ned change of potential exists at the junction of 
the two metals, and if not over the whole contact surface, at least 
over part of it. But if it could be shown that this variation of 

tial does not occur at the junction of the two metale, it would 
necessary to admit that an electromotive force exists at one or 
both of the contacts between metal and liquid. On the other hand, 
one can contruct an active voltaic cell, as Volta knew, with one metal 
and two liquids just as well as with two metals and one liquid. In 
that case the existence of an electromotive force is required either 
where a metal touches a liquid, or where two liquids are in contact. 
Of the three possible kinds of junction, metal to metal, liquid to 
liquid, and metal to liquid, two, at least, exist in every voltaic cell, 
and in the common cells, which have two liquids, all three are foand. 
16 is impossible, then, to assert, so far as these experiments go, that 
the seat of the electromotive force lies in a junction of one kind or of 


another. 

T doubt that electromotive foree exists at all three kinds of 
janction seems to be removed by the experiments in which different 
physicists have shown that Volta's laws do not apply to circuits oom- 
pue of electrolytes alone. Suppose, for instance, that foar electro- 
ytes are arranged in a series, the first and last being the sama as one 
another and different from each of the intermediate ones. Then the 

tials of the first and last are generally found to be different. 
result seems to prove the existence of an electromotive force 
between two liquids in contact. | | 

While, however, the existence of electromotive force at the junctions 
of two liquids in contact is proved by such experiments as the 
above, it is uncertain what view to fake of the other two kinds 
of contact unless we can obtain the assistance of more decisive 

ts. í 
the meantime we may admit Volta’s principle as generally correct, 
and suppose that a difference of potential exists on the two sides 
of every junction of two different conductors, but an explanation is 
still required of the mode in which this difference arises. It may be 
observed that the mechanism to which it is due is likely to be different 
as one, at least, of tbe bodies is a liquid, or they are both 
metals. 16 would seem, in fact, that in the first case the eleotro- 
motive force of contact is an electro-chemical phenomenon, while in 
the second case the field of hypotheses is less limited. 

By the so-called contact theory electromotive force exists only at 
the janction of two metals, taking into account the electrolysis which 
takes place in the liquid of every cell. Volta thought that he had 
demonstrated the e noe of this electromotive force, and his suc- 


* Appended to Prof. A. Rigbi's lecture on V.lta, delivered at 
Oomo, September 18th, 1899. 

T Volta divided conductors into two classes, of which the first in- 
cluded all non-electrolytic conductors, such as metals, solid or liquid, 
and carbon, and the second olass included all electrolytes. (Trans- 


8 1 Tals is generally true only when the junctions are all at the same 
ay ee effect was unknown to Volta. (Trans- 


cessors who have supported the contact, as against the chemical 
theory, have always thought the value of the electromotive force of 
contact between-two metals to be sufficient of itself to explain fally 
the effects of the cell. Volta's investigation of this point can be 
reduced to two fundamental experiments. In the first of these a 
sinc-copper couple is held iu the fingers by the sino part, and while 
one plate of а condenser electrometer is touched with the copper, 
the other plate is toushed with a finger. On (removing the couple and) 
lifting the upper plate, the leaves of the electrometer diverge. Tne 
employment of a moist hand reduces this experiment to the deter- 
mination of the difference bstween the potentials of a voltaic cell 
formed by the sino, the moisture of the fingers, and the metal plate 
of the condenser. This experiment does not furnish, nor does any 
other in which an electrolyte takes part, the desired proof of the 
existence of an electromotive force at a metallic juaction. . 

Ia the second typical riment the two plates of the condenser 
are of different metals, and are unvarnished. Озе cf these is laid 
upon the other and then removed ; or they may be connected by а 
wire when separated by a certain small distance, the connection 
broken, and the upper plate removed. In both cases the electro- 
meter connected to one of these shows a defi:ction which, other things 
being equal, is proportional to the electromotive forc» of contact 
between the two metals. It is clear that no conductor of the second 
class enters into this action, and for a long time experiments of this 
type were considered to demonstrate the existence of electromotive 
force at the junction of two metals. 

Those, however, who maintained the chemical theory of the pile, 
and denied the existence cf electromotive force at the janction of 
two metale, refused to allow any weight to this experiment, and 
attributed the action to oxidation by the surrounding atmosphere. 
But there was little difficulty in meeting this objection (which, more» 
over, seemed vague and far-fetched) by showing that the result is not 
substantially modified by protecting from the action of the air the 
most oxidisable of the two metals, which, in the case of the common 
sinc, copper асар is the sinc. One way, for example, of doing this 
was to enclose the zinc in an insulating sheath, through which three 
short copper studs, perpendigular to the surface, served to make oon- 
nection with the copper plate. 

They sought still further to exclade the oxygen by substituting a 
different gas for the air, and conducting the experiment in & closed 
vessel. Bu’ this made no change in the contact difference of potential, 
except in those cases in which the gaseous medium acted 
chemically on the surface of one or both disos so. as to produce an 
obvious change in appearance; and as only the nature of tbe super- 
ficial strata of the discos icfluercas the result, so these variations of 
the electromotive force of contact were naturally explaiaed. The 
same resulte were obtained when the experiment was performed, not 
as by Volta by separating the discs after a momentary contact, one 
beirg connected permanently to the electrometer, but ру сор 
them fixed and allowing the ultra-violet rays to fall on Shem in a 
suitable way. In fact, even in an atmosphere of nitrogen rarefied to 
the highest degree now possible, the result of Volta’s fandamental 
experiment seems to be unc | 

А new and ingenious objection was raised much later against 
Volta’s second fandamental experiment. It is supposed that а 
stratum of gas adheres to each metal, and that the deficction of the 
electrometer is due, not to ап electromotive force of contact between 
the two discos, which might be suppose to be null, but toa difference 
between the potentials of the two strata; and that this diff-rence is 
that which would exist between the poles of a voltaic cell formed of 
the two metals with an electrolyte consisting of the substance of the 
adbering strata. In fact, representing by the symbol (a B), the 
difference of tial between two bodies, А and в, and calling z, o, 
the two metals, and в the enclosing strata, one meets on proceeding 
from the stratam adhering to z to that adhering to o through the 
metallic junction between z and o, the successive changes of potential 
(в 2) (z о) (o 8), and between the potentials of the two strata there 
will be a difference (s z) + (z с) + (0 в), equal to that of a couple 
formed of the bodies, ов z. | 

Although satisfactory ents are still wanting to show the 
inflaence of the surrounding medium, this explanation of the sccond 
of Volta’s principal experiments is in much favour. It may be 
remarked, however, that even if this explanation coald be shown to 
be entirely in accordance with facte, still it would not follow that 
(z0) must bs sero. Indeed, the following observations may Ъз 


е:— 

First of all, if the gareous strate adhering to Ше metals are insu- 
lators, and it is incomprehensible that they can be locked upon as 
conduotors, the deflection of the electrometer will depend in some 
pet way on the distribution of charges on the us strata and 
on two metallic discs; and in any case the explanation must be 
correspondingly modified. In the second place, since the resultant 
electromotive fores (s z) + (z о) + (о в) differs from sero, 8 behaves 
like an electrolyte, and is not subject to the laws of Volta. Now the 
experiment succeeds in a simple gas, such as hydrogen, and it seemed 
difficult to suppose that such a body can be susceptible of electrolysis. 
This objection recently lost much of its weight, since now the 
possibility of the division of the molecules of all gases into free ions 
is generally admitted for the purpose of explaining the phenomena 
of the cbarges in gases, and the electrical phenomena of ordinary 
radiation and of Réatgen’s rays. 

It is clear that we do not possess sufficient arguments or facts to 
decide either for or against the application of Volta's principle to 
metals, and if we cannot say that the existenoe of an electromotive 
force of contact at the junction cf two metals is rigorously demon- 
strated, still lees exactly measured, neither can we hold that its 
existence ie disproved. Eixosrimantal evidence in favour either of 


* Many physicists hold that its existence nas been demonstrated, 
and its exceedingly small value measured by observations of the 
Peltier effect (Translator.) 
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the chemical or of the contact theory, without recurring to Volta's 


fundamental t is greatly wanted. 
The h that the only seat of electromotive force is at a 
metallic junction would lead to the conclusion that the electromotive 


force of a cell is independent of the nature of its electrolyte. Now 
the supporters of the chemical theory have adduced various cases in 
which an alteration of the liquid may not only affect the tude 
of the electromotive foros but even change it sense. To this the sup- 
porters of the contact theory promptly replied that these changes of 
value and sign were due to permanent modifications produced by 
chemical action on the surfaces of the metals. The so-called passive 
Phare of iron was quot:d as an example of such a tuperficial modi- 
on. , 

Thcugh innumerable experiments have been made and described, 
either їп attack on or defence of the theory of contact, an attentive 
examination shows that none of them are of sufficient weight to 
decide between it and the chemical theory. Ia fact, many experi- 
ments have lost all value now that we have become better acquainted 
with the laws of electrolysis. 

A mode of explaining this last phenomenon which, as is generally 
admitted, onds perfectly with the observed facts, leaves but 
little difference between the contact theory, applied to the voltaic 
cell in the way already explained, and the chemical theory. It is 
clearly recognised that the current in a cell and the electrolysis 
which takes place in the liquid are inseparable phenomens, and it is 
impossible to argae either that the chemical action causes the current, 
or that the current causes the chemical action. While, however, the 
supporters of the chemical theory used to assert ina manner that 
was of necessity vague and ill-defined, that the chemical action is the 


. oause cf the current of electricity in the cell, they now limit them- 


selves to stating that the two phenomena simultaneous, and bave 

for their immediate cause the force cf chemical affinity, instead of 

the electrical force due to the contact charges. uk 
Consider a voltaic cell on closed circuit composed, for exemple, of 


nino and copper and a solution of copper sulphate (Ou 80.) bile 


the eaternal circuit of the cell is traversed by an electrical current, 
electricity is conveyed in the body of the liquid by ions, $e, to say 
by electrified atoms or groups of atoms into which the molecules of 
the salt are split up. Ia the case considered the ions are Cu and 
(80,), the former of which carry positive charges towards the copper 

and the latter carry negative charges towarde the sinc 
electrcde, forming (Z1 8O,). Tae charges of the ions given up to 
the metal electrodes feed the current in the external circuit. Within 
the cell tne journeys of the electrifisd ions constitute a current. Oa 
brea the copper wire which connects the two plates cf the cell, 
the electrolysis ceases with the current and the two ends of the wire 
are shown to be at different potentials. 

From this point of view it msy Ыз seen how both the double 

henomenon of electrolysis and current in a closed circuit, and the 
ifto гепсе of the potentials of the poles on au open oircuit are 
explained by the supporters of either theory. The supporters of the 
contact theory reason as follows :—On olosing the external circuit 
of the cell the potentials of the copper and sinc plates assume values 
differing by (o z) the potential difference of contact. The liquid 
between them now finds itself in a field of electrostatic stress, and 
the positive ions (Cu) are impelled towards the copper electrode 
(which through contact with the sinc is negatively cbarged), while 
the negative ions (SO,) are impelled towards the sinc. The + 
charges which the former yield up to the copper plate, aud 
the — charges, which the latter yield to the sinc plate, 
tend to ch the two plates; but as these are in contact 
the differencs between their potentials is maintained constant, and 
the charges received by them produce a current in the wire which 
joins the poles. If, however, the wire is broken the two metals 
immediately lose their contact charges, and assume the same 
potential: electrolysis ceases, and a difference of potential (о z) is 
manifested at the two ends of the wire. | 

Those who dispute Volta's principle as applied to metals, and hold 
to the chemical theory, reason as follows:—O wing to the fact that the 
affinity between sinc and (8Q,) ia greater than that between (SO.) 
and copper, immediately on the immersion of the two plates in the 
liquid the ions (ВО,) begin to travel towarda the sinc, yielding to it 
their negative cLarges and setting free on the copper plate the other 
ions (Ou), which yield to it their positive charges. The two plates 
become thus oppositely electrified, and their charges continue to 
increase until the electromotive force due to the charges themeelves, 
tending to impress on the ions an inverse motion, arrests the elec- 
trolysis. If now the circuit is closed, the impediment to the electro- 
lysis is suppressed, which now continues indefinitely so long as the 
charges yielded by the ions to the plates maintain the current.* 

It is clear now that the whole differenoe between the two theories 
is reduced to the following point. According to the firet theory, electro- 
lysis is initiated by electrical forces due to contact ; according 
to the second theory, electrolysis itself is due to the forces of affinity. 
It will not be possible to obtain the materials necessary for judgment 
between the two theories until we have succeeded in measuring satis- 
factorily the differences at the separate junctions of the bodies forming 
the couple. This has been attempted in various ways, but the resulta 
are neither sufficiently numerous nor sufficiently sure to enable one at 

tto make a definite decision. It, however, appears probable 
that the electromotive force of the cell is not identical with the elec- 
tromotive force of contact between the metals. It this were ascer- 
tained, then those who accept Volta’s principle should be able to apply 
it to all kinds of contact, and not only to that between metals. Bat 
it does not seem that it wculd be possible even then to explain with 
sufficient simplicity all the phenomena cf the voltaic cell. 


* To this explanation may be objected that no charges are 
developed on a pair of sinc and copper peer placed in an elcctro- 
lyte so long as there is no metallic contact between them (Translator). 


But even apart from all this, the theory of the pile based on the 
hypothesis of an electromotive force of contact between metals 
appears mes саны It does not, in fact, explaia at all the produc- 
tion of current in cells formed of one m and two electrolytes. 
Moreover, it is based on a mysterious property ot conductors of the 
first class, which requires explanation in its turn. The chemical 
theory on its side has its own imperfections. Since it also is based on 
a special effect produced by the mysterious force of affinity, which 
equally requires explanation. While, moreover, the chemical 
denies the electromotive force of contact between metals, it does not 
cfi a чаре explanation of that between two electrolytes, or between 
an electrolyte and a metal; and this last must evidently neces- 
sarily exist, if that between two metals does not. Taking account of 
these considerations, the recent osmotic theory of the pile, proposed 
by Prof. Nernst, seems to present a certain superiority over tre others, 
aince, while able to give an account of the production of current in a 
cell, it neither has recourse to an electromotive forca of contact 
between metals, nor invokes a direct action of affinity, and succeeds, 
moreover, in explaining easily how the difference of is 
formed between two electrolytes, or between an electrolyte and a 

According to the osmotic theory of the voltaic cell, it is supposed 
that when a molecule is split into two parts, these possess equal elec- 
trical charges, tive on one, negative on the other, and of а mag- 
nitude proportional to the valency. But instead of supposing, with 
Grotthus, that this separation of a molecule into ions occurs. 
during the passage of a current of electricity, or, with Clausius, that 
it occurs spontaneously and continually in consequence of an incessant 
interchange of ions between the various molecules, the new 
theory supposes that free ions of both kinds always exist in an 
peg has and in greater quantity, according as the solution is more 


To this hypothesis is added another. It is supposed that when a 
metal is immersed in an electrolyte, ions are detached from it, which 
remain in the liquid. It only remains to take into account the dif- 
ferent velocities with which the ions are diffused to explain how the 
differences of potential are formed between conductors in contact, 
and how a cell can generate a carrent of electricity. 

I think it may be useful to close this note with a brief exposition 
of this ingenious theory. 

Imagine, firat, a solution which is not electrically conductive to 
any appreciable extent, a solution, for instance, of sugar in water, 
separated from a body of water by а ssmi-permeable membrane, i e., 
to say permeable by water but not by the body in solation. Osmosis 
will occar, and a certain quantity of water will pass by d s 
through the membrane into the sugar solution, and so raise its level 
to such a point that its pressure on the membrane will exceed that 
produced by the pure water by a certain quantity which is called the 
osmotic pressure. This phenomenon is explained in the following 
manner The molecules of the sugar tend to diffuse themselves in 
every direction and press on the membrane, which thus b:come 
extended, and this causes the pure water to enter the solution. 
This mode of accounting for the fact osght, I think, to be considered 
сару м а means of remembering the phenomenon, nof as а real 
explanation. Suppose, now, that the solution is very dilute. Then 
чарай d the solution, ths more exactly do the following laws 

goo 

First of all, the measurements of Van t Hoff and of Pfeffer show 
that the osmotic pressure is proportional to the concentration, $e, to 
say to the number of the ee of the dissolved body existing in 
a unit of volume of the solution. In the second place, the osmotic 
pressure is the same for all equimolecular solutions (solutions con- 
taining, in the same volume, quantities of the solutes proportional to 
their respective molecular weights) of different substances, and 
depends on the number, not on the nature, of the molecules dissolved. 
In the third place, it is proportional to the absolute temperature of 
the solution. Lastly, from measurements made by Van UH ff, the 
said osmotic pressure is equal to the pressure which the molecules of 
а gas, equal in number to those of the solute, exsrt on the walls of a 
containing vessel, where the volume and the temperatare of the gas 
and the solution are the same. 16 foliows that the body in solution 
b:haves exactly like a perfect gas and obeys the same laws. 

The phenomena of osmosis are ultimately connected with others 
pes by dilute solutions. The vapour pressure of a solution is 

sown to bs, at the same temperature, less than that of its solvent. 
We shall use the term “relative diminution” for the difference 
between the two pressures, divided by the vapour pressure of the 
solvent. The boiling pon of & solution is known to bs higher than 
that of the solvent, and the freesing to be lower. On the basis of the 
relations deduced from the iples of thermo-d and verified 
by ех ent, it is found that equimolecular dilute solutions made 
in a given solvent have not only equal osmotic pressures, bat equal 
relative diminutions of vapour pressures, equal increases of boiling 
points, and equal lowering of free sing points. It follows that any 
one of these phenomena can serve for the on of the 
molecular weights of dissolved substances. Moreover, in virtue of 
the thermo-dynamic relations which connect these phenomena, there 
are several ways of obtaining the value of the osmotic pressure cf a 
given solation. 

These laws of dilute solutions have been verified, in every care 
where measurements have been made of solutions of organic solids 
in water or organic liquids; generally, in fact, when the solations are 
not electrically conducting. In the study, however, of solations 
susceptible of electrolysis, such as aqueous solutions of basic salts, 
acids, or inorganic salts, the osmotic pressure (as also the relative 
diminution of vapour pressure, &c.) is greater than is indicated by the 
molecular weight of the solute. These numerous exceptions to the 
laws of dilute solutions might have delayed the accepta-ce of Van 
t'Hoff's theory, had it not been that an attentive examination of the 
behaviour of electrolytic solutions has shown an analogy to that of 
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certain temperature. 

dilution of а given solution, the molecules of the solute are dissociated 
more and more, so that from a certain degree of dilution, 
each one of them gets divided into two, three, &c., distinct particles, 
which behave like the molecules of a gas. 

Since these solutions which bebave thus are precisely those which 
are electrolytes, and since it is recognised that electrolysis is due to 
the movement of ions, i.c., of electrified atoms or groups of ions, by 
the union of which a molecule is formed, the hypothesis of 
Arrhenius is immediately suggested, viz. that the particles into 
which the soluteis divided by dilution are none other than the ions 
themselves. . 

These free ions are supposed, then, to exist in dilutions, and in 
greater quantity as compared with the number of entire molecules 
as the degree of dilution is greater. They mast be supposed free 
to move and to diffuse themselves like entire molecules, in order to 
contribate to the production of osmotic ; bwt ions of 
d kinds are to be supposed to diffuse themselves with different 

oci 

That these ions possess, at least during electrolysis, different 
velocities, has long been known. Hittorf showed that in the elec- 
trolysis of а saline solution the ve speeds with which the 
рее ions moved towards the negative electrode, and the iy ar 

towards the positive electrode, were different, and he - 
mined for various bodies the so-cailed “ convection numbers," the 


Tatio between which is equal to that between the speeds with which 
ectrodes. 


two kinds of ions travel towards the el 

On the other hand Kohlrausch, some time afterwards, measured 
the molecular conductivity of electrolytes, Фе, to say the specific 
conductivity divided by the number of gramme-molecules of the solute 
contained in unit volume, and has found that by increasing the dila- 
tion, the molecular conductivity tends towards a floite limit; and, 
further, that it can then be represented by the sum of two numbers, 
of which one is characteristic of one of ions, and the other of the 
other. From our point of view these two numbers represent the 
velocity of migration of. the ions themselves. 

While Hittorf determined the ratios between these velocities, 
Kohlrausch determined their sum, so that the value of each can be 
calculated in an arbitrary unit. It will be seen how important a 


bearing this has had on the new theory of the voltaic cell. 


We may indicate by “a” the ratio between the molecular conduc- 
tivity of a g‘ven solution, and the value to which this would approach 
with indefinitely increased dilution. This ratio "a," for 
obvious reasons the “ coefficient of dissociation, or of ionisation,” 
must evidently be related to the factor, i, defined above, if the hypo- 
thesis is to correspond to facts. 

If the current of electricity in a solution is due to the transport 
of the electrical annexed to the ions, the coefficient, a, should 
be equal to the ratio the number of dissociated molecules, 
and the total number of molecules in the solution. Let us call this 
last number “ n." The solution will then contain s an entire mole- 

ted moleomles. If we supposed that each of 
the latter is divided into p ; the total number of such parts 
will be “pan.” Then the total number of particles existing in the 
solation (entire molecules and free ions) will be п – an + pan. Now, 
i is the ratio between this number, and n the tota! number of mole- 
cales of the solute. Hence ї = 1 — а (р 1). Repeated experi- 
ments has confirmed this relation, and thus affords a verification of 
the hypothesis of electrical dissociation. 

We are now in a position to give a general account of the osmotic 
theory of the cell based upon hypothesis. | 

Consider, first, two solutions of the same salt of different degrees 


Mo the dilute in 
greater number Шап they will diffuse from the dilute into the con- 
centrated; and since the positive ions diffuse themselves with а 
velocity different from the negative, it will necessarily happen that 
in ome solution positive ions will accumulate, and in the other 
solution negative ions. The two liquids will then appear to be 
oppositely electrified, and the difference of their will oon- 
tinually increase until the electrical forces, w 

the osmotic action, are sufficient to arrest it. Evidently, to 
maintain a ready action: the character of the two liquids must be 


which the ions are diffused from either one into the other. This 
difference of potential will depend on the natute of the two solutions, 
and on their concentrations; and obviously cases will occur in which 
no difference of potentiel arises. 


clearly tend to-. 


Suppose now that two electrodes, formed from 
immersed in the two liquids and connected 
form a closed circuit. The charges of the 
neutralised, or rather, the electrical forces 


definitely, and will produce a continuous current in the wire which 
connects the two electrodes. 


effect exercised by the character of the metal on the electromotive 
force of a cell (of one constituted, for example, of two liquids =e 


the same way as the ions of a liq 
liquid with which it is in contact, so free metallic ions leave the mass 
of the metal to diffuse themselves in a liquid in which it is immersed. 
In consequence of this process a difference of potential will be 
gave a. positive charge, the metal will romain nogetively electrified, 
gave a ve charge, the m remain vely , 
while the liquid will ap positive, and а difference of potential 
will be formed between metal and the liquid. 

This emission of ions by a metal may be compared to the evapora- 
tion of liquid in a closed vessel, which only ceases when the vapour 
formed has reached а certain pressure. One may say, then, that 
metals possess ар “solution tension,” just as liquids possess a 
“ vapour tension," and this solution tension may be measured by the 
osmotic pressure produced by the metallic ions diffused in the 
electrolyte. We may by analogy sup that there is a similar 
emission of ions from a non- y in contact with an electro- 
те Oxygen, for example, in such circumstances will emit nega- 

ve ions. This explanati 


between 
voltaic cell, or in the сазе of a closed circuit, the origin 
trical current. All d ds upon the various velocities with which 
the ions are diffused from one body into another, and so on their 
respective osmotic pressures. 

The differences of potential can be calculated for particular cases, 
when the relative osmotic pressures are known of the various ions. 
Thus in the case of the difference between the potentials of two 
liquids one calculates first the work done in conveying the ions from 
one liquid, in which the relative osmotic pressure has a certain value, 
into another liquid, where the said pressure has a different value; in 
thesame way as one would treat tho passage of а body of from 
one pressure to another. This work may then be eq to the 
product of the difference of potential by the quantity of electricity 
which the ions have transported. The procedure is similar for the 


proved its existence, an explanation of it may, Perhaps, be sought in 

various metals, by 
reflecting that the existence of electrolysis has now been ascertained 
in some solid bodics, such as, for example, in glass at a temperature 
little above normal. m 

If the osmotic theory of the pile furnishes an explanation of the 
electromotive force of oontact between two metals, or in 
between two solid bodies, one might go farther and attribute to 
reciprocal contact the production of electricity by stroking bodies, by 
clea by the separation of bodies already in contact (as, for 
example, in the act of contraction by one of them through solidifi- 
cation), &c. In the case of insulators, the effect of rubbing and close 
contact is only to multiply the points of contact, and to redace the 
distances between the parts of the two bodies which are affected 
before separating them. 

The osmotic theory of the pile is thus seen to account in a simple 
way, not only for the complex phenomena presented by the voltaic 
cell, but for the differences between the potentials of bodies in contact 
(or, at least, all except those between 
deserve the attention of physicists. 


) апа seems now to 


AMERICAN v. BRITISH WORKMEN: 


ә 


An occasional correspondent of the Engineer endeavours to arrive at 
some explanatory causes of the much debated question of American 
competition. The true basis for difference he holds to be summed up 
in the three words, food, climate, and society. Manufacturing America 
lies ap tely between latitudes 32° and 42°, but is bounded 
west of the Mississippi at present. An extreme dryness and an 
enormous range of temperature are the main features. South of the 
Ohio the extreme cold is wanting, but the summer heat is so excessive 
as to lead to the large employment of coloured men. The climate he 
looks upon as causing а cra for & meat diet, and meat is consumed 
in plenty, and half raw. The same meat diet, though less raw, is 
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characteristic, curiously enougb, of those who dwell in the hot 
climate of Australia. This diet enables а man to work bard from 21 
to 45 years of age, when he becomes played out. We presume the writer 
is speaking of manual workers. We do not think his last statement is 
вэ applicable to professional men and business men. But what 
becomes of the American workmen, when at 45 they stand aside 
" nervous and dyspeptic?” They ought by this time to have grown 
into a large leisured class, or to ba an army of paupers dependent on 
friends. We think the picture overdrawn to some extent. We do 
not recognise the relentless energy of which so much is talked. 
Americans work hard and for long hours, and have no holidays, but 
much of this is due to their own choice, and is not doing the 


eople any good as а mass any more than the similar oonditions - 


mproved the physique of the English people in the pre-Faotory Act 


da 

The author does pretty correctly determine one reason for great 
productivenesa in American works. There are no b>ys—no 
apprentices—in many of them. Their business is to mske money. 16 
is no part of the social scheme of an American employer to provide 
workmen for 10 or 20 years hence, when his own descendants have 
perbaps gone West as tramps, or gone East to Europe as multi- 
millionaires to. re-build the fallen fortunes of titled people. The 
Amorican employer has had so mach skilled labour from corp to 
do his work tbat he has had no occasion to worry about training 
apprentices. The best skilled workmen in America are English. The 
attendants on machine tools are bably largely American. 
The unskilled labourers are of I or middle European 
origiu—ignorant, and thus easily run by gangers of their own race 
‘who bappen to have acquired English. There are also the Irish, who 
seem to run the whole of political America. They are almost 
uniformly at enmity with England for some reason, or lack of reason, 
except in rare instances where they realise facts on a true basis, and 
they are responsible, together with the primary school history of 
Americs, for fostering the spirit of Anglophobis, which recently in 
Massachusetts d resolutions in favour of the Boers for doing 
that which, as attempted 125 years ago by England very mildly, has 
been the cause for the last century of teaching American children 
that all Eoglishmen are bloodthirsty tyrants. 

The fiaest class of workmen in America, so far as our limited 
observation goes, are the locomotive drivers. They have much the 
same style as the old-time English millwrights. Generally, however, 
rays the author, the native American aims at а boss position, and 
those who fail to attain it swell the army of telegraph clerks and 
tramcar conductors. The struggle for reapectability—meaning a 
black coat and clean hands—appears as keen as in E : 

Labour troubles in America do not exist as we Gow them, 
because it is difficult to get a he eous mass of different 
nationalities into line and discipline; but when there are troubles, 
they are usually associated with the wildest orgies, riots, and inoen- 
diarism, unknown in England, but probably of Continental origi 
where, as we recently have learned from the German press, English 
ideas of freedom are hated, and our race detested, with the same 
virulence as is exhibited by these same foreign ruffians when they 
fail to secure their ends reasonably in America. 

The author further argues that just as sheep and cattle in Ohio, 
Australis, or the Argentine may yield better than the original British 
snoep, yos this yield is only kept up by constant replenishment from 
England ; so in America the race ia not self-continning, the birth rate 
is going down, if the real native element could be statistically dif- 
ferentiated, and the country is populated and replenished from 
abroad. It was argued very powerfuliy by Trollope that the future 
of the West Iadies was all wrapped up in the brown man, and if it 
should be proved that even south of latitude 42? the same effects of 
climate are, though to a less extent, holding sway, the fatare may see 
a solution of the negro question, to contemplate which would be most 
distasteful to present-day Americans, who are not even civil to any- 
one who can even be called sunburned. But these speculations are, 
like those of the author, premature. The population of America is 
still so heterogeneous, that the one-time type of American—long and 
lank—has very much disappeared, and there has indeed not been 
sufficient time to evolve a permanent type. Americans of to-day 
far more resemble the bull-necked and well-fed individual caricat 
by them as John Bull than do Englishmen. As regards 
gocial equality, and all that sort of thing, our correspondent adopts 
the conventional American style, which remains as а legacy at most 
from the old Colonial days, and has no real basis. Jack is as good as 
bis master, no doubt, ia America, as he is in England, except that he 
goes one better in England. 

Now as to the American system of manufacture, the standard pro- 
drcts, and the so-called English manufacturer's refasal to alter his 
designs. I6 appears that no manufacturers are so atupid, if it be 
stupidity, as the Americans; they reply, buy what I make or leave 
it. This—in an American a grosa fault—in an English manufacturer 
is a virtue. Of course, the question comes in as to design, but 
on this score we must not forget that where we have been at fault 
has not been in our manufacturers’ designs, but in the desigas of 
Westminster engineers of no practical knowledge or experience. 

A certain firm of Weetmins‘er engineers, says оду contemporary 
Engineering, prepared designs for а bridge two or three years ago. 
To this desiga the Patent Shaft and Axlstree Company have built the 
new bridges for the Tugela and Frere rivers in Natal, the spans 
weighing 105 tons in place of 45 tons, which the Natal Government 
engineer saya would have been cqaally strong. The heavy design was 
adopted to save time, as it was expected, of course, by this time, that 
the “simple-minded farmersand their French and German colleagues“ 
who destroyed the previous bridges would have been persuaded to 
Lare the neighbourhood of the Tugela. 

We wonder what the well-known firm of consalting engineers in 
Westminster thinks of our contemporary's savage onslaugnt on its 
design—an onslaught none too savage to hurl at а good deal of 


- other rotten and poor produce, and it is not likely to 


Westminster designing, which has been responsible for much un- 
necessarily costly work. 

Finally, if there is one thing more than another that shows the 
weakness of workmen as а class in America, it is the abominable truck 
system, which flourishes to so grave an extent that compan 
prospectuses are put forward in which the company atore is exploi 
as a means of getting back a rebate on the wages paid. This evil was 
abolished over 50 years ago in Great Britalo. It formed, we believe, 
a convenient means of disposing of cargoes of dam pa € 
things in America. It appears to attain its maximum of evil ip the 
Btate of Pennsylvania. 

The conclusion drawn by the author is that American competition 
is not to be feared on account of the workmen, bat "that the natural 
resources of the country are more likely to be a prevailing inflaence, 
Food is said to be cheaper than elsewhere. This we do not think is 
the case. In the matter of food, London is cheaper than, say, New 
York, and probably the ratio applies to other parts. 

If what the author says as to men being worn out at 45 be even 
approximately trae, the time cannot be far distant when Americans 
will find it necessary to live more rational lives, and we shall see a 
falling into line with methods of life and a certain waste of time in 
holidays which have been evolved by a longer experience on this 
side, and by g through a period when the ry agree of the 
popra the cities became sufficiently apparent or its cause to 

appreciated, and, on the whole, grappled with. 

It seems to us that Americans are working themselves to death— 
very much as they have exhausted some of their once fertile 
lands which are now in desolation. These are all the well 
recognised faults of new countries. They wil probably care 
themselves before they harm the rest of the world, bat our 
future food supplies will be straitened if no other source than 
America opens up. The cost of living in America has been greatly 
enharced by their protective policy, and it is necessary for the whole 
nation to work 1 hours in order to earn the difference. The 
higher rate of wages in Amerioa in rare cases implies a really better 
income as regards comfort in living. Ia many cases it means far lees 
comfort if the necessities of climate are considered, while in many 
cases wages are actually lower in amount. There are, if we are to 
judge by a recant article in an American journal, no such poverty- 
stricken areas in this country as are to be seon in Pennsylvania. It 
would appear that apart from magnificent organisation, much of 
America’s progressing competition arises from a prodigality of life 
and of Ње soil's fertility which cannot endure, and as Americans 
awske to the dangers of the uneducated Huns of Middle Barom 
who constitute so much of the rowdy element, they will see the fo y 
of killing in order to keep themselves, and fall more into line with a 
шодо life that has been evolved by experience and proved to bs 
enduring. 

We need not follow the author in his remarks on the superiority of 
American workshops, and so on. There are some ly filthy 
shops in America, as here, but, on the whole, American workshops are 
newer than our own, and as a rule things of to-day features 
not known even 10 years ago. These are mere de of difference 
rapidly disappearing with the older shops. Even as we write, we find 
American competition to be less keen. Representatives on this side 
are putting up pricss as business improves in America, and are check- 
ing sales, and our own manufacturers are getting over the period ot 
retrogression which was brought on by the methods against which the 
employers revolted in 1897—moethods, the nature of which was never 
so clearly manifested, we trust, to English workmen as it is, perhaps, 
to-day, when they see their supposed German friends of 1897 now 
subscribing to destroy English trade in South Africa by getting us 
turned out thereof. 


THE CORLISS ENGINE. 


A BECENT issue of the Engineer of New York was devoted almost 
wholly to a history and description of the Oorliss engine. It is there 
stated that the first drop cut-off mechaniam was invented by Sickles, 
in 1841, while the Oorliss ine, which has been said not to have 
been really the iavention of Corlies, was patented in 1849. We are 
not in possession of a minute history of drop-valve gear, but think it 
possible that valves, the movements of which were free from their 
driving gear, were in existence earlier than 1841. One gear especially, 
consisting of a vertical spindle rotating with discs carrying lift 
came, clearly comes under the description, and we believe is of oon- 
siderable ag», but the slowness of adoption of the Oorlies valve ia this 
country was certainly not that cut-off was pp for the 
devices tried were numerous, and are, like the Corliss,in existence 
to-day. Thus tke old D slide was fitted with internal flat cut-off 
plates, and an exceedingly rapid cut-off motion, little inferior 
to that of the Corliss gear, even in the light of present day 
knowledge. The Corliss was, we believe, brought over to 

country by the late Mr. Inglis, a Canadian engineer, and late of the 
firm of Hick, Hargreaves, of Bolton, in conjunction with Mt. 
Davidson, who was & son of the manager of the Bank of Scotland, ia 
Elinburgh, and afterwards went to New Z:aland where he ran а 
foundry and built indiscriminately, or indiffarently, as the 
Elizabethans would style it, stern wheelers, small locomotives, pit- 
head work, ef hoc genus omne, filled the various demands of a new 
colony, while he spent leisure hours as starter in the looal races. 
Peace be to his ashes. | 

* Corliss, like everyone else probably at the time, no doubt 
fally believed that the good results he obtained were due 
to his excellent mechanism. He may be excased in this, seeing 
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that to-day each new firm that essays to build engines acts on the 
assumption that economy of fuel is to be obtained by a sufficiently 
cumbersome agglomeration of links and pins, which is really a better 
name than valve gearing for some of the modern abominations. The 
real cause of tte economy he scured was, probably, the better 
drainage of the cylinder, combined with better workmanship. 

There were four valves placed at the opposite corners of the 
cylinder rectangle, the steam valves dit charging directly across to the 
exhaust valve chamber or port, and water passing out of the cylinder 
at once when the exhaust valves opened. All the four valves were 
operated by one eccentric, which gave an oscillating movement to a 
wrist plate, from which the four valves were driven by short connect- 
ing rods from four pins set in the face of the plate. 

The steam valves, alone, had a disengaging or trip motion some- 
where in this connecting mechanism, and this trip motion was worked 
by means of a little trip cam set at a varying angle by the governor. 
Thus the governor had no work to do, and could be small and light. 
Corliss also effected improvements in the framing of his engine. 

There are numerous makers of Corliss engines to-day in America, 
and they use various modifications of the trip gear in the same way as 
so many modifications have been used on this side. A usual method 
there is to bang а bell crank or p jaw by a pin upon the valve 
spindle lever. The inside face of the gab carries the bardened steel 
catch or бір piece, while the other fork of the gab acts as the trigger 
and trips the valve asit turns by coming into contact with a cam, the 
position of which is varied by the governor. The great drawback to 
the Oorliss engine has been the difficulty of using & cut-off other 
than early. Thus overloads have been impossible, but long range 
cut-offs are now made, and the engine can c & considerable over- 
load for, it is said, short periods, but why not for long periods does 
not appear. The great objection to-day to the Corliss gear is, that 
engine speeds bave gone beyond the speeds at which trip gears can 
be successfully worked, and American high speed engine builders 
have dropped the Oorliss gear, and employ direct driven valves. It 
is probably due to the limiting influence of the Corliss valve that 
American engine bailders, in cases where the Corliss valve is still 
made, are so determined to force heavy and slow rotating engines 
upon traction stations. It is open to question whether, in sticking 
to a good valve and gear, simply because they are good, the limitations 
of the gear bave not been glossed over. Extreme sharpness of cut-off 
is now known not to be of such terrible consequence, while other 
valves give rapid opening, even if not so smart at the cut-off. 

Та the article before us descriptions, many of them illustrated, are 
given cf the engines made by a large number of firms. Bo numerous 
are these makers of Corliss engines and so invariable the system of 
naming their engines Smith-Corliss, Brown-Corliss, &c., that they 
have been dubbed with the generic term of hyphen Corliss engines. 
Fall particulars are given of the peculiarities of valve setting and very 
extensive tables of principal dimensions for various steam pressures, 
powers and cut-c ffs, mean effective and terminal pressures, theoretical 
and actual steam consumption in condensing and non-condensing 
engines, which will be usefal to designers and engineers generally. 
Probably no engine has had arch a run as the Corliss, and its hold is 
still very strong even in vertical work where the drainage facilities 
that have done so much for the engine, are half lost. 


ELECTRIC LIGHTING LOANS. 


Тив INQUISITOBRIAL ATTITUDE OF THE LONDON County Сооноп, 
TOWARDS THE VESTBIES AND DistRict BOARDS. 


Ir is clea: ly obvious that the attitude recently assumed by the London 
County Council in regard to the sanctioning of the borrowing of 
money by Metropolitan Vestries and District Boards for electric 
lighting purposes is reaching such a critical stage as to necessitate an 
important reform in the offices at Spring Gardens. The position of 
the County Council in this respect is clearly of the Paul Pry order, 
which, if no changes are made in the present policy, is likely to 
arouse a spirit of opposition throughout London, in во far as those 
local authorities are concerned which have embarked in electric light- 
ing undertakings, and which, in their desire to meet the increasing 
demand for light on the part of the public, seek to raise the money 
by way of loan, a course which first requires the sanction of the 

ndon Oounty Council. For the moment it is not so much the new 
undertakings which are affected by the inquisitorial part played by 
the County Council—it is rather in the case of the older systems that 
the leading apirits experience the delights of being brought to book 
by the creatures posing as omniscient beings at Spring Gardens. 

It may bs that the London County Council thinks that it is right 
to satisfy itself as to the legality and reasonableness of proposed 
expenditnre b. f. re giving sanction to local authorities, but as the 
Council knows thoroughly that at least some of the vestries and 

of works are undertakers under the Electric Lighting Acts, 
that finally disposes of the question of legality. But when we con- 
sider the point of reasonableness there is reason to believe that the 
Council is exceeding not only the practice of the late Metropolitan 
Beard of Workr—a practice which the Council itself cites against one 
local authority as а reason for insisting upon details of expenditure— 
bot that it ia also going beyond the policy of the Local Government 
Board when dealing with applications from local authorities 
throughout the country for sanction to the raising of loans. It is 
the demands put forth on behalf of the Council for minute particu- 
lars of projected cutlays that are so annoyirg and vexatious to 
electric lighting committees and their engineers in various metro- 
Politan districts, and, as will subsequently be seen, the Oornty 


` 
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Council ia making itself ridiculous by placing upon the Electric 
Lighting Acts, an interpretation that, we feel sure, was never con- 
templated in relation to the duties of the sanctioning authority in 
London when those measures were passed by Parliament. 

As an illustration of some of the information required by the 
County Council at the preliminary stage of applications for borrow- 
ing powers, attention may be directed to Form Ю issued by the 
Council, a copy of which has fortunately been placed at our disposal, 
and which we do not think bas previously b:en published. The 
form is headed “Particulars required for proposed loan of kor 
electric lighting undertakings, dust destructor machinery or similar 
works," and in the case 2f the erection of buildingaa separate form is 
supplied by the Council. What the Oounty Oouncil asks for in this 
respect may, with interest, be reproduced as follows :— 


PARTICULARS REQUIRED BY THE COUNCIL. 


NoTE.—If the application be for a further loan for or in connection with work 
for which a loan has already been sanctioned, it should be stated on this 
form whether any, and if so what, particulars given for tbe earlier loan 
are applicable to this one. 

(a) Send generalplan of buildings, showing the arrangement of plant and 
machinery. 
(5) Send copies of contractors’ drawings, specifications and estimates, and 


' priced bills of quantities of plant and machinery. (If any work is done directly 


by the localautbority equivalent information should be supplied.) 

(с) In the case of applications for a loan for mains, supply a plan to the scale 
of at least 5 feet to tbe mile, showing the positions of the mains, kind of 
paving beneath which they are laid, street boxes, service boxes, street, arc or 
other lamps, &c., together with full particulars of the mode of laying cables— 
whether in culvert, pipe or otherwise—sectional areas of the various lengths of 
mains, description of them and the method of insulation, and detailed drawings 
of street.boxes, culverts, and sub-stations (if any). 

(d) State cost of the following articles separately, with & full statement of what 
is included under each item :— 

(c) State engineer's charges. 

(f) State salary of clerk of works for plant and machinery, &c. 

We have omitted the numerous “ articles” specified as following 
under (d) but they will be understood to refer to all the machinery . 
and plant inside and outside the generating stations. We should, 
however, state in this connection that the particulars required of 
street arc lamps, street lamp-poste, sub-stations, mains, street, &е, 
boxes, culverts or pipes, trenching and re-instating streets, should, in 
the opinion of the Council, "agree with the numbers and lengths 
shown on the plans, or the reason for any difference explained." As 
to connections to consumers, detaila and number of consumers are to 
be stated. All the itema have to be priced out and detailed, from 
the type of meter proposed on the one hand, to the number, descrip- 
tion, and heating surface of each boiler, and the number, description, 
speed and output of each dynamo and engine on the other. It is 
cir from the requirements here pointed out, that the London 
Oounty Council affects to ignore the sx perience of the electrical engineers 
employed by the local authorities, and has instituted a syatem of 
checking the expenditure proposed by these authorities—a system 
that is obviously being sought to be enforced by those who 
neither seem to possess the necessary experience or knowledge, nor 
are likely to acquire those qualifications so long as they ait on offica 
stools at Spring Gardens. 

Let us take one concrete iastance. Some months ago the Islington 
Vestry applied to the Council for sanction to borrow £13,200 for 
additional plant at the Eden Grove station. In November the 
Oouncil decided not to grant permission until further particulars 
were supplied, and on January 30th a loan of £10,000 on account of 
the £13,200 was sanctioned. As to the diff zrence of £3,200, the 
Finance Committee stated that they had informed the Vestry that 
if they will supply such details and information as would justify the 
borrowing of the balance, we shall be prepared to consider as to 
sanctioning the borrowing." The absurdity of this statement is 
remarkable when it is borne in mind that every possible detail has 
b3en furnished by the Vestry—the more so when the separate items 
comprised in the proposed loan not only inclade the Vestry's estimate, 
but also the actual quotations of the makers for the supply of the 
plant. As this particular case is cf unusual interest, we set out below 
the details of the items in question :— 

Vestry’s Maker's 
estimate. quotation, 
Steam and other piping and valves 


Combined heating, softening, and flltering plant is .. 1,150 1154 
Electric coal-tipping winch.. ds va vs ss - 400 400 
Six superheaters on new boilers .. S is bs .. 1,200 1,200 
Four superheaters on old boilers .. 95 Sori. cen - 100 660 
Auxiliary apparatus—three pumps 905 is 805 fs 800 780 
Condens ng plant si = zs : 4,000 4,290 

Total .. .. £19,200 £13,834 


With regard to the difference in estimate and quotation for the four 
superheaters, as the latter have to be affixed to old boilers, there will 
necessarily be some alterations required, and £140 has been added for 
this purpose. As to the three pumps, the price is £260 each, with 
£20 added for contingencies. 

Loaving the above figures to tell their own tale, it remains to be 
seen what the Islington Vestry will now do in regard to the matter, 
although, as will be seen, the whole question has been referred to the 
Electric Lighting Committee for consideration and report. In the 
meantime it should be stated that aimilar difficulties have arisen in 
other districts, The 85. Pancras Vestry to some extent eventually 
rolved the problem by first borrowing aud spending the money and 
then seeking sanction. This hss led to large overdrafts from the 
bankers, the sum on one occasion last year having exceeded £40 020. 
The account of the Bhoreditch Vestry а few weeks ago was over- 
drawn to the extent of £25,000 owiog to a similar difficulty of 
obtaining sanction to loans or advances of loans on tìie part of the 
London County Oouncil, and we believe that other districts are 
beginning to experience the arbitrary and domineering attitude of 
the County Council in this respsct. 

There can be no question that some radical alterationsin the policy 
parsued at Spring Gardens are impsratively nocossary if further 
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friction between the Council and the local authorities in general is fo 
be avoided, and electric lighting is to be developed and not hampered 
by unnecessary restrictions sought to be im by the Oounty 
Council. Next year it will be possible for the Borough Councils, as 
the Vestries will then become, to appeal to the Local Government 
Board in case of refusals to sanction on the part of the Oounty 
Council, but as such appeals can only be pro:ecuted after a period оё 
six months their value can only be regarded as infinitesimal, if, 
indeed, the appeals will prove of any benefit whatever in view of the 
low speed advocates who superintead local government matters ia 
hber) ll. It is bad enough for provincial authorities to wait for 
months in 
what will be tbe position when the Board becomes the court of appeal 
for the new borough councils against the London County Oouncil? 
The outlook is not promising, aud the only real remedy in case Spring 
Gardens will not listen to reason, will be for the metropolitan autho- 
rities to combine in order, if possible, to secure an alteration by 
appeal to the Board of Trade, or to obtain the transfer of the powers 
of sanctioning loans to another body or department. 


Тнв POSITION AT ISLINGTON. 


The Islington Vestry, at the meeting on Friday, considered the 
subject of sufficient importance to discuss certain correspondence 
read ? ош the London Oouncil in reference to the Vestry’s applica- 
tion for sanction to borrow money for electric lighting purposes. In 
brief, the Council intimated its willingness to sanction £10,000 out 
of £19,200 applied for on account of pew plant, and of £38 000 out of 
£56,961 required for extending the system to Highbury Hill. 

Mr. Gon Don, chairman of the Electric Lighting Committee, moved 
that the Vestry should decline to accept the sanction for £10,000 
and £38,000 on account. The County Council were taking up the 
position that the prices were estimates, whereas they were those of 
the makers, and the speaker then quoted the figures given above. It 
appeared to him that the Oouncil thought the figures were prepared 
by а non-practical man, but it ssemed that the Oounci] had them 
revised by those who did not understand the business. 

Mr. Овүр®н, in seconding the motion, said that the work was 
their work, and they ought to be allowed to carry it out to their own 
satisfaction. He believed they were as capable as the London 
County Council in getting value for money. 

Mr. W. F. Dzwny, vestry clerk, then quoted from a letter received 
the previous day from the Oounty Oouncil in reference to farther 
particulars required in respect of the balance of the loan of £56,261. 
In one case the Council stated that the excess of cable required on 
comparing specified lengths with those measured on the plans was 
38 per cent. and in another instance 58 per cent., whereas 25 per 
cent. was said to be excessive. That was one of the points upon which 
the Council desired information. 

Mr. Егллотт, L. O. O., said that if 25 per cent. of waste was sufficient, 
why was 58 per cent. asked for? Under the circumstances, further 
information should be given. : 

Mr. Томктнв desired to know what the Electric Lighting Oom- 
mittee would do if they refused the Oounty Council money—the 
only sourc: from which they could obtain sanction to borrow. 

Mr. MILLS, as an amendment, proposed that the Financ: Committee 
of the London County Council be asked to receive a deputation from 
the Finance and Electricity Committees for ше шр of arriving 
at a speedy settlement of the outstanding questions. The Oounty 
Council had said that it would receive the Oommittee at any time, 
and if a deputation attended they would better be able to understand 
the views of the Council than atthe present time. It seemed to 
him that it was nothing more or less than a committee standing on 
ite dignity to the extent of desiring the Oouncil to send the invi- 
tation for a deputation, but he thought the Vestry should take the 
initiative in the matter. 

Mr. Eaazrr, in seconding the amendment, observed that constant 
friction occurred between the Electric Lighting Committee and the 
County Council, but if they met round a table to discuss the question, 

results would ensue. | 

Mr. A. Gay, the Vestry's electrical engineer, stated that the letter 
from the Council bad been brought to his notice the previous day. 
He had commenced to investigate the matter, but had not been able 
to complete it, although the whole question would be before the 
Finance Committee next week. With regard to the statement of 38 
рег cent. excess, that was 9 miles to 124 miles, that was incorrect. 

e excess of cable beyond that of the frontage was only a bare 
20 per cent., but it was evident that whoever made the statement 
that it was a 38 per cent. increase, had not understood the exten- 
sions and the plans, and he might say that that was not the first time 
ignorance bad been shown in the reading of plans. It was not to be 
assumed that he would put down 58 per cent. more cable than was 
needed. 16 he wanted 10 miles of cable he ordered it, but in tbis 

ticular case nothing bad been ordered. In the firet instance the 

ndon County Council was absolutely wrong, and he could only 
assume that the Council had made a gross error in the reading 
of the specification or plans. Не had not gone into the other 
items, but he felt perfectly confident that his explanations would be 
satisfactory to the Vestry. A waste of 20 per cent. was excespive, 
but it was accounted, among other causes, by the loose cable lying in 
the b x-s for connections, by bends, twiste, and turns, including 
those round pipes, and by other things which ran away with a cer- 
tain amount of cable. In addition, there were the actual connec- 
tions to the transformers, and if they would allow him, he intended 
to place the whole matter before the Finance Committee. 

After further discussion, the whole of which extended over a con- 
siderable time, the amendment was adopted by 35 votes to 16 votes, 
and on being put as а subetantive motion а further amendment was 
proposed and carried adjourning the consideration of the question, 
and the letters from the County О ппс to the Electric 
Lighting Oommittee for consideration and report. 


regard to Locs! Government Board inquiries and decisions; 


PHYSICAL SOCIETY. 


Onpmaky Maerme held January 26*h, 1900. 
Prof. Lopes, F. R. , President, in the Obair. 


A PAPER by Prof. Аүвтон and Mr. Млтнев on “ Boue DEVELOP- 
MENTS IN тни Usm оғ Pairs GAD WIGE IN INSULATION 
Тюввтв,” was read by Prof. AYBTON 


For insalation tests made by the direct deflection method the guard 
wire properly applied affords complete p on against surface 
leakage when the ends of the cable tested are near the galvanometer, 
so that it is possible to have the wire connecting the conductor of 
the cable with the galvanometer terminal “air insulated.” А diffi- 
culty, however, arises when the ends of the cable are аба consider- 
able distance from the testing instrument; this may render aif 
iasulation impossible. The authors have overcome this difficulty by 
applying a guard wire along the entire length of the lead. This is 
done by using a concentric wire to connect the cable aud galvano- 
meter, the inner of the concentric being used as the lead and the 
outer as the d wire. The principle can also be applied to 
determine whether a defective piece of cable is bad throughout, or 
bad owing to one or more isolated faults. Ia this case the cable is 
placed in two water tanks, one of which is earthed and the other 
fairly well insulated. By a suitable arrangement of the guard wire 
it is then easy to determine the resistance of the wire in the earthed 
gth of this wire the character of the 
insalation can be determined throughout the whole length of the 
cable. In referring to some of the earliest experimenta with the 
yard in 1895, Prof. Ayrton pointed 
out that the principle bad not noe applied completely and that at 


age. Е 

Mr. CAMPBELL said that the necessity of having а concentric 
wire could be obviated by simply hanging the leai from the guard 
wire by short lengths of material of fair insulation. 

Mr. APPLEYABD said that he quite agreed with Prof. AYETON that 
the guard wire ought ia general to be applied at both ends of ali 
leads, provided that both ends could be got at. The reason it was 
used at one end only in the experiments on dielectrics 
was that the far end of the lead was carried into the condenser box 


an 

sufficient for all the routine tests on core; the 
ductors could be used for the p 

resistance. Mr. Price expressed bis 
his principle which had been made by the authors. 


Mr. APPLEYARD then read a paper on “А Елотт-Тевт FOR BRAIDED 
AND OTHER CABLE CORE." 


This method enables the fault to be found without the removal of 
braiding or tape. The core is wound on two insulated drams of 
tanks, the intermediste piece of cable being about 10 feet long. Озе 
end of the core is left free, the other is connected to earth through а 


guard wire contact, the deflection falls and the fault is located. The 

per gives the theory of tne method and indicates how to apply it 
e to localising distributed faults; (2) to several faults in А 
single cable, and (3) to the case of a single fault. Ode advantage of 
the method is that at the critical moment when the fault passos 
under the guard wire the galvanometer is short-circuited through the 
fault and thus completely protected. 


A paper on REFLECTION AND TA4ANSMISSION OP EcRCTBIO WAVES 
ALONG Wines,” by Dr. E Basros and Mr. L. LowNpe, was read 
by Dr. BARTOR. 


The waves used were produced by means of an induction coil and 
an oscillator and travelled along wires '15 cms. diameter, 8 cms. apart 
and 166 metres long. The ends of the wires were connected by 
graphite markings on ground glass, so that any wave trains which 
reached the ends were at once absorbed. Three circular parallel- 
plate condensers were used of 15, 9, and 5 oms. radius respectively. 
The plates were in all cases separated by air and wero placed 1 cm. 
apart. The needle of the electrometer connecting the wires was 
uncharged, so that it was always attracted by the charged plates. 
The positions of the condenser and electrometer could be varied so 
aa to study either the reflected or the transmitted waves. The 
electrometer produced a negligible disturbance as it reficcted only 
0°04 per cent. cf the energy incident upon it. The authors have 
attacked the problem, mathematically using the relations of Heavi- 
side, and have obtained expressions for tre reflected and transmitted 
systems. These expressions consist of two terms, опе of which is 
comparatively unimportant. From the other term certain values 
have been calculated. A superior limit was then given to the other 
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term, and the values already obtained have been subjected to a 
correction on this account. By a suitable arrangement of the con- 
denser and electrometer these calculated values have been experi- 
mentally determined, and are in close agreement with the theoretical 
numbers, falling in many cases between the results derived from the 
approximate and the corrected theories. The authors have also in- 
vestigated the stationary wave system produced by interference 
when the electrometer is placed close to the condenser, and between 
the condenser aud the oscillator. 

The Cmarexan said that the experiments afforded a satisfactory 
verification of Heaviside's theory. 


A PAPBR on “THs FazquENOY OF TRANSVSRSB VIBRATIONS OF A 
ВтватонЕр InD-Roß RRR Con,“ by Mr. Т. J. Baker was taken 
as read. 


In this paper Mr. Baker has investigated the frequency of the note 
given out by an India-rubber cord of equare section when subjected 
to different tensions. The relation between length and tension is 
linear over a considerable range. The curve connecting length with 
frequency shows that while the cord was doubling its length the pitch 
was rising rapidly, but that farther extension was practically without 
effect. Since the relation between length and tension is linear, while 
the sectional area is decreasing, it follows that the value of Young’s 
modulus must be changing. The author has shown that the value of 
Young's modules is proportional to the square of the stretched length. 
of the cord. Using this fact the frequency of the note given out by 
a stretched Indis-rubber cord is shown to be proportional to a quantity 
which varies very sligbtly with increase in length of the cord, and 
20009 the variation in elasticity is given as the cause of the constancy 

e note. 


Mr. APPLEYaRD exhibited some mirrors produced inside incan- 
descent electric lamps by the application of voltages mach above 
those for which the lamps were designed and the consequent deflagra- 
tion of the filaments. The meeting then adjourned until February 
9th. 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS 


EBW PATENTS.— 1900. 


led expressly for this Journal by W. P. THoMwPsoN & Co., Electrical Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, Manchester, 
and Birmingham, to whom all inquiries should be addressed. 


1407. “Improvements relating to electric traction.“ R. Brown. Dated 
January 28rd. 

1,445. “Improvements in electric transforiners.” A. Н. Lorine and N. L. 
Crank. Dated January 28rd. (Date applied for under Patents, &c., Acr, 1883, 
€ 108, June 24th, 1599, being date of application in United States.) (Com- 
plete.) 

1449. “Improvements in or relating to electric glow lamps." D. R. Broap- 
BENT. Dated January 23rd. | 


1, 450. Push for electric bells or tbe like." T. Ногмк. (J. V. J. Silfverberg, 
Denmark.) Dated January 23rd. 


3,457. ‘Improvements in and relacing to electrolytic apparatus.” W. 
Barxes, Dated January rd. (Complete.) 


1464. “Improvements in &urface contact electric railway systems.” J. M. 
Mvunruy. Dated January rd. (Complete.) 


1,475. “Improvements in electric igniters for explosion motors.“ J. SCHIELE 


and J. B. BoissELoT. Dated J anuary 28rd. (Complete.) 


1,512 Improved method of holding magnet winding." W. С. PRIMROSE. 
Dated January 24th. 

1.528. “Improvements in continuous current dynamos and electromotors.“ 
J. SCHUIL. Dated January 24th. 

1,81. “ Electric light dimmer.“ J. R. HATMAKER. Dated January 24th. 

1,587. “ Improvements relating to the preparation and treatment of filaments 
for incandescent electric lamps." C.GARNER. Dated January 24th. 

1,555. Improvements in the method of transmitting electric energy through 
ether and devices for same.” E. G. FonESIO. Dated January 24th. 

1,566. ‘Improvements in or relating to accumulator plates." M. WuviLLoT. 
Dated January 24th. 

1,568. “Improvements in or relating to electrolytic electricity meters,” 
C. О. Bastian. Dated January Mth. 

1,578. “Improvements in or relating to rubber insulated electric cables,” 
Q. E. Hevr-Dia. Dated January 25th. 

1,578. “Improvements in and in connection with trolley poles of electric 
tramcars." W.GLoInson. Dated January 25th. 

1,583. “Improvements in or relating to the manufacture of electric cables." 
G. E. HE VYI.-DiA. Dated January 25th. 

1,605. New or improved electrical influence machine for transforming 


1,617. ‘Improvements in or connected with carbon contacts for electrical 

switches and the like.“ A. RICHWAI.p. (The firm of Fried. Krupp, Germany.) 
January 25th. 

1.618. A new or improved method of and device for regulating or controll- 
ing electrical switches." W.KiNGsLAND, Dated January 25th. 

1.658. Method of boosting a direct current of electricity by means of an 
alternating current." D. Соок. Dated January 26th. 

1,679. “ A new and improved method of and process for insulating electrical 
wires.“ Н. W. Wess, Dated January 26th. 

1,680. ‘‘ Improvements in picking up electric current sent from a generating 
stat on by а railway car and returning it.“ R. С. SA HER. Dated January 26th, 
(Complete.) 

1,602. ‘Improvements in electric telephony." С. ApaMs-RANDALL. Dated 
January 36th. 

«T “Improvements in the treatment of carbon electrodes for electrico arc 
lights.“ J. T. RonstNsoNx and J. H. FERcovsON, Dated January th. (Complete.) 


1704. “ An electric alarm.“ B. J. B. Minus. D. Pi l, n., France.) Dated 
January 26th. 

1,711. "Improvements in or relating to electrical condenser batteries.“ 
E. von SzvkTics. Dated January 96th. 

1,781. “An improved connector for electric conductors." А. E. TANNER. 
Dated January 27th. 

1,788. "Improvements in or relating to magneto-electric ignition devices.’ 
J. RipLEv and J. W. Roesuck. Dated January 27th. 

1,756. "Improvements in or connected with suspension devices for arc lamps 
and the like.“ О, WEHRMANN and H. Bastians. Dated January 27th. 


Errata.—In last week's list Nos. 1,188 and 1,276 should be A. J. Boult, not 
“ Bolt." 
The following was omitted from our last issue :-— 


1,026. “ Ап electric heater for heating water or other fluids.” A. W. Law- 
тох. Dated January 16th. (Complete.) 


ELEOTRIOAL PATENTS OF 1886 EXPIRING IN 
FEBRUARY, 1900. 


Wr are informed by W. P. Thompson & Co., that about 100 applications for 
electrical patents were flled in February, 186. Of these some were never com- 
pleted, and of those that were, only four have been maintained to run their full 
term, viz., 14 years, and being of considerable interest we give short abstracts of 
them below: 


1,038. "New er | materials or compositions capable of being used fer 
roads er footways, railway sleepers, pipes, underground recegtacies for 
wires or cables and other purposes, elther alone 
and a tus or means employed in moulding suoh materials or 
J. W. Butler. Dated February 2nd, 1886. e composition is a mixture of 
bitumen, 16 lbs.; paraffin, 18 ozs.; sand or pulverised limestone, 8 lbs.; 
roughly pulped Oba: 8 lbs.; Portland cement, 6 ozs.; and Taranaki sand, 
8 ozs. The bitumen and paraffin are boiled together for about an hour 
before the other ingredients are added, and the latter previous’ heated, are 
gradually introduced while the liquid is at or near the boiling point. The order 
may be varied, but in all cases the Portland cement and Taranaki sand should 
be added last. In some cases the latter may be dispensed with, and in place of 
pulped wood tanyard waste or finely-sifted sawdust may be used. When used 
for making conduits for electric conductors, it is moulded into long blocks, with 
a number of perforations to receive the cables in a special mould. Two forms 
of this are made, one for round and the other for square blocks. In both forms 
the mould is in hinged segments, which are closed up as the material is tamped 
in. The perforations are produced by cores, encased in bituminous cloth or 
paper to facilitate their withdrawal, the cores being held in position by re- 
movable end plates. Metal skeleton rods may be inserted in the material if so 
desired. If any of the objects are required to be curved, they may be made ina 
straight mould, aud then removed and bent while still warm. The composition 
is also applicable for pole insulators, for insulating belt electric cables, and 
generally as a substitute for vulcanite. 8 claims. 


1,877. ''improvements in electric lamps.” N. Tesla. Dated February 9th, 
1886. Relates to are lamps. The cores of a series magnet and a shunt magnet 
are furnished at the upper end with curved pole pieces and at the lower end 
with tapering pole pieces; the latter act upon a hollow armature attached toa 
tube provided at its upper end with interna] projections which grip the carbon 
holder when the armature moves towards the pole piece of the series magnet; 
the clamp is carried by a lever attached to the frame of the lamp and movable 
about the point of attachment and by a link attached to an armature lever. 
The coil on the series magnet is in two parts; one part, normally in circuit, 
tends to polarise the core in the same way as the shunt magnet core; the 
second part, which is only included in the circuit when the lamp is cut out, 
tends to polarise the core in the opposite way. Tha carbons being in contact 
and the circuit completed, the armature is attracted by the main magnet and 
the holder clamped by means of the projections in the tube; the core of the 
shunt magnet is magnetised by the inductive action of the series magnet, and 
by the combined action of the two curved pole-pieces, the armature lever is 
turned and the carbons separated to strike the arc. When thearc becomes too 
long the strength of the shunt magnet core becomes sufficiently diminished to 
cause & movement of the lever in the opposite direction, and the clamp 
descends until the lever comes against а stop; any further increase in the 
length of the arc causes a movement of the armature and the carbon holder 
is released, the latter falling until the series magnet is sufficiently strong to 
cause the carbon holder to be again clamped, and, if necessary, slightly raised. 
When the aro reaches a predetermined length, the increase in strength of the 
shunt current is such as to draw the armature against the pole piece, contact 
between the two completing а short circuit including the second portion of the 
series magnet coils referred to, the latter confirming the larity already 
existing, and thus ensuripg that the short circuit remains completed, unless the 
carbons come into contact again, in which case the armature is attracted by the 
pole piece and the arc is struck as at first. 12 claims. 


2,403. "improvements for operating electric smelting furnaces.” Н. J. Haddaa 
(E. H. Cowles and A. Н. Cowles.) Dated February leth, 1686. In the circuit 
comprising a smelting furnace and dynamo is inserted an amperemeter, or a 
resistance box is preferably immersed in water, 8 claims. 


2,808. ''improvements in syphon recorders.” W. P. Thompeon. (C. Cattriss. 
Dated February 23rd, 1786. Relates to Spoon recorders. The poles of the "e 
magnet are constructed with concentrically curved faces. One side of the coil 
is flattened out and moves between the poles, and the other side of the coil is 
carried through a slot in one pole. The siphon is supported by an adjustable 
thread and is attached to the coil by a thread. The method of supporting, 
actuating and causing a continuous flow of ink is by vibrating the siphon. A 
small piece of soft iron is fixed on the siphon and oscillated in the magnetic 
field between the poles of the magnet. А string timed to vibrate at the samo 
rate as the siphon carries а contact maker, which intermittently makes and 
breaks the circuits of the magnets, 6 claims, 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. THOMPSON 
and Co., 822, High Holborn, W.C., and at Liverpool, Manohester, and Birming- 
ham, price, post free, 9d. (in stamps). 


1897. 


8,081. "improvements in electric are lamp meohaniem." G. Percival. Dated 
April 8th, 1807. One carbon is carried by а float on glycerine, oil, water, or 
mixtures of these, and is connected electrically by a wire dipping in mercury, 
or a flexible conductor. The float is provided with a stem of such section at 
different parts as to maintain the carbon at the proper height as it burns away. 
The proper form of stem is found by providing first a uniform stem on which 
collars are placed as found necessary. The carbon passes through а guide to 
centre it near the arc, The carbon may be carried on the stem, or hung by rods 
from а cross-bar thereon. The float may be in a vessel floating within an 
outer one, The carbon float or inner vessel carries a tapered iron core above or 
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below a series or shunt solenoid, the action of which may be rendered nniform 
by causing the carbon holder to lift a cord or chain carrying small weights. 
The second carbon may be stationary or supported by cords on pulleys con- 
nected with the float. The are may be struck by hand or otherwise. 5 claims. 


9,008. ''improvsmeate in or connected with dynamo-clectrie machines.” V. A. 
Fyne. Dated April eth, 1897. Armatures. A slotted drum armature is wound 
with separable overlapping spools or sections, each of which is laid in a pair of 
slots, the “step” of which depends upon the number of poles of the machine, 
and the total number of slots in the armature. One side of each section is laid 
in the bottom of its slot and the other side in the top, the end wires being bent 
outwards from one tothe other. In the application of the invention to a four- 
pole machine, the armature is provided with 17 slots, in which case the step is 
from slot 1 to slot 5, and so on round the armature. The several sections are 
connected together by the conductors, which also form junctions with the com- 
mutator segments. 1 claim. 


9,091. “improvements in and relating to the distribution of electricity.” Н. F. 
Parshall. Dated April 9th, 1697. Relates to the distribution of electricity in 
systems such as have an overhead trolley and earth return. In order to keep 
the potential of the earth return within limits, a supplementary generator is 
arranged with the coils connected to distant points of the trolley and the arma- 
ү which is driven at a constant speed, connected to the earth returns. 

claim. 


9,127. ''improvements in electric meters.” Evershked & Vignoles, Limited, and 
А Ё А ated April 9th, 1897. Motor-meters are made with magnetically 
supported vertical spindles, and their commutators, when used, are made very 
small to render the frictional resistance unimportant. The counting gears are 
also independently driven,so that the meters only control their motion. The 
invention is partly applicable to alternating current induction meters, but the 
energy meter has a shunt armature supplied by a commutator within stationary 
field coils. Specification No. 2,642, A. D. 1882, is referred to. The soft iron or 
steel spindle carries a brake cylinder in the fields of symmetrically fixed per- 
manent magnets., The inner poles of these are alike and connected by un iron 
yoke which carvies a central iron pin within a bracket. A thin metal plate is 
clamped to this bracket by a ring. The ring surrounds the spindle to keep it in 
the magnetic field of the pin, which thus supports most of the weight of the 
spindle and keeps it central. The lower end of the spindle is a thin hard steel 
pin turning in a jewelled support. Several modifications are described. 8 


claims. 

9,136. “Electrical apparatus fer automatically actuating ventilators, fine 
dampers, throttle valves, also for controlling and regulating sources of power." 
H. E. Yerbary. Dated April 10th, 1897. Relates principally to electro-magnet 
mechanism capable of turning an axis in opposite directions when certain fixed 
limits of temperature, speed, electric current, or the like are reached. It is 
applied to regulating and controlling ventilation, flue dampers, fire-extinguish- 
ing apparatus, the temperature of incubators, &c., the speed of electromotor 
tramcars and of marine engines, the feed-water of boilers, and the output of 
dynamos and electromotors. The electro-magnetic mechanism consists of two 
electro-magnets, either of which when energised by an electric current, pulls 
up a rod attached to its armature. A pawl on the end of ench rod pulls round a 
toothed wheel in the direction required to exercise the necessary control on the 
ventilator or other apparatus. The electro-magnetic mechanism is described 
and shown combined with a thermostat, thermometer, &c. 5 claims. 


9,194. '' Improvements in heating by slectrioity.” 0. March. Dated April 10th, 
1897. Ironing cylinders, flat irons, and other conducting bodies are heated by 
making them the secondary circuits of electric transformers with closed 
magnetic circuits. 2 claims. 


9,276. ‘improvements in primary batteries." W. Rowbotham. Dated April 
12th, 1897. Relates to sealed batteries of the kind described in Specification 
No. 2,878, A. p. 1897, in which a mixture of sulphuric and nitric acids in water is 
fed through а series of cells to form the exciting fluid by mixing with water, and 
consists of providing the reservoir from which the acid is fed through the pipe 
into the first cell of the series, with a closed compartment into which the nitrous 
fumes generated in the battery pass through the pipe and accumulating here 
cause а constant pressure in the battery, us when a certain pressure is reached 
the gases become partly dissolved in the acid and partly pass through it 
causing an overflow into the main part of the cistern. The overflow from the 
last cell passes away through a syphon which permits the exhausted acid but 
not the gases to flow away. 1 claim. 


9,426 improvements lu slectro-maguotio olutokes or couplings." V. А. Fynn. 
Dated April 18th, 1897. In electro-magnetic clutches the exciting coil is wound 
in a fixed casing upon a boss through which passes the driving shaft. This has 
on its end a disc formed with projections; corresponding projections are formed 
on а disc secured to the driven shaft. 1 claim. 


9,467. '* Improvements in electrical transformers.” A. F. Berry. Dated April 18th, 
180]. The core is constructed of a number of flat plates which are interlocked 
so as to leave a space for the coils. These plates are formed in radial groups 
between which are fitted groups of smaller plates. In building a transformer, 
the plates are held on a “former” between two grooved end plates secured by 
а bolt. The primary and secondary coils are then wound, being separated by 
suitable insulating material. The cores are then completed by placing the 
plates in position,and separating the groups by the wooden or like blocks, the 
whole being tightly bound with wire. The “former” and end-plates are then 
removed, leaving large ventilating spaces, and the transformer fitted in a casing 
having suitable terminals and connections. To facilitate dissipation of heat, 
copper tubes coated with lampblack are, in modifications, arranged around or 
between the sections and a current of water or the like caused to flow through. 
Find chamhers may be formed in the casing with which the tubes are connected. 
The invention is stated to be an improvement upon the transformer described 
in Specification No. 2,801, a.p. 1897. 9 claims. 


9,537. e in commutator truelug devices." P. B. Bosworth. Dated 
April 14th, 1897. Relates to a device for trneing or turning down commutators 
by hand power without removal from the shaft, which device is applicable also 
to other purposes, such as turning or cutting off shafting. The tool holder is 
fitted into a screw threaded sleeve carried by the driving head which is mounted 
adjustably on a hand crank supported by atwo part collar rotatable on the 
shaft, Asthe driving wheel is revolved round the shaft a horizontal feed is 
given to the tool holder by means of a screw threaded sleeve, to which a rotary 
movement is imparted by a star wheel engaging with a feed pin supported by a 
second two-part collar fixed on the shaft. 4 claims, 


9,663. “improvements in or relating to plates for secondary batteries or 
acoumulators." Н. T. Cheswright. Dated April 14th, 1897. The plates consist of a 
number of lead strips or ribbons which may be plain, corrugated, or embossed, and 
the upper ends of which are burnt isto a conducting bar, while their lower 
ends are left free. The ribbons are arranged in groups with spaces between 
them, and are surrounded by a framework serving as a separator. 1 claim. 


9,686. ‘improvements in current collecting apparatas for olectrio tramways.” 
б. W. G. Littte and H. J. ireland. Dated Apri 1797. Collectors for use with 
overhead conductors. The springs which press the pole up to its work are 
contained within the standard: The pole socket is hinged on an arm on the 
swivelling head which runs on ball bearings on the standard. Two or more 
helical springs attached to the head carry a plunger with adjustable head which 
bears under rollers attached to the pole. The conductor is led down through 
the plunger. Stops prevent complete rotation of the head, but in a modified 
form this rotation is allowed by & swivelling joint in the conductor. 'This con- 
sists of an insulated extension of the lower part of the plunger working in an 
insulated ring inside the standard, these two parts being connected to the two 
ends of the conductor. 8 claims. 


9,707. ‘Improvements in alternating current motors.” 0. T. Blathy and К. 
Kando. Dated April 15th, 1897. Relates to alternating current motors. Con- 
sists in making the grooves of the stator or of the rotor, or of both the stator 
and the rotor oblique to the axial line or the generatrices of the cylindrical 
surface, во as to avoid dead points. 1 claim. 


9,708. "Improved method of and means for preventing disturbances in tele- 
ne oircults by alternating current installations." 0. T. Blathy and K. Kando. 
ated April 15th, 1897, Induction due to alternating currents is prevented by 


employing in the alternating current installation motors adapted for alterna- 
tions of a frequency of about 20 per second. The motor and stator are 
provided with grooves oblique to the axis and to one another. 2 claims. 


8,803. * A voltalo battery having Its depolarisation effected by heat.” Н. E. D. 
R. D. Lavisen. Dated April Arie e The positive нат der mounted on 
а shaft, so that they can be slowly rotated, and while rotating, the part not 
immersed in the electrolyte is depolarised by heat, either by hot air caused to 
circulate through the chamber in which the electrodes are contained, or by a 
flame applied directly to each of them, 1 claim. 


9,913. ‘А manufacture of electrodes for electric accumalators.” E. Marekwald. 
Dated April 20th, 1897. The active material, or material to be rendered active, 
consists of basic lend salts of butyric or lactic acids or of a mixture of the same. 
They are formed by adding to a 10 to 12 per cent. solution of the acid finely- 
powdered lead oxide to a weight of from five to seven times that of the acid. 
1 claim. 


9,914. “А manufacture of electrodes for electric acoumulators." E. Marokwald. 
Dated April 20th, 1897. The material to be rendered active consists of a mix- 
ture of lead oxide or red lead with milk. 1 claim. 


8,967. “improvements in telegraphio transmitters.” Е. Portor. Dated April 
21st, 1897. Transmitters for Morse signalling are arranged with a number of 
keys each provided with a notched plate corresponding to the dots and dashes 
of the various signals. The key rod is held up by a spring, and carrying two 
plates, between which the notched signal plate is arranged. When depressed, 
the notched plate operates the slide plate; this is held forward by a spring 
carrying at its free end ап adjustable contact piece capable of making contact 
with the bar when the slide enters the notches in the plate. A spring-supported 
locking plate, which slides through the frame and the plate, but is moved up 
one down by the plates. The line, &c., battery connections are through. 8 
claims. 


9,869. ‘improvements im or relating to the electric control of gas." J. K. 
Kerridge. Dated April 21st, 1897. Relates to lighting gas by electricity. In 
order to keep the igniting wire from being heated except at the instant of 
ignition, one or preferably two bye-pass burners, supplied from a common valve, 
are employed, the igniting wire being located in one of the bye-pass burners. 
The main valve and the bye-pass valve are respectively pivoted to levers which 
are themselves pivoted to a central rod. А third lever provided with a notched 
extension is pivoted to a lever which serves as an armature, When the current 
is sent through the electro-magnet and igniting wire, one end of this lever and 
the attached lever are lifted, whereupon the notch engages with a projection, 
the other end of the pivoted armature lever opens the bye-pass valve and the 

ilot jet is lit from the igniting wire, If the circuit through the electro-magnet 
be now broken, the armature lever drops, and by means of the notch carries 
with it the corresponding end of the lever and opens the main valve, the move- 
ment of the armnture lever closing the bye-pass valve after the ignition of the 
main burner. The light is extinguished by energising the magnet, which, 
attracting the free end of the armature lever, releases the notch from the pro- 
jection. The weighted end then operates a lever and closes the main valve. Н 
claims. 


12,327. “А new or improved device for ase im connection with 
hatteries.” 6. Walter. Dated May 18th, 1897. Consists of appliances for re- 
moving from the battery the portions of the active material, &c., which have 
fallen off the plates. The appliance for removing large lumps has a spatula- 
shaped end: another has its end divided into compartments, and serves to 
collect the finely separated particles, and another serves for removing niaterial 
from beneath the plates. 2 claims. 


12,436. “improvements in electric conducting cords, and means for counecting 
thom to walle or other supports.” M. К. Perol and Р. Schacherer. Dated May 
19th, 1897. Distance pieces of insulated material are woven into electric con- 
ductors. These pieces are formed with a central groove in which the con- 
ductors lie between the head and distance portion. The latter part may be an 
enlarged washer or of rectangular shape, and may be made separate from the 
shank and head, in which case the two parts are secured together after being 
fixed in the cable. 4 claiins. 


13,099. “improvements ie silvered glass reflectors for incandescent electric 
and im tho method of manniacturing such reflectors.” Е. Edwards. (H. 
Menzel.) Dated May 27th, 1897. Retlectors for incandescent electric lamps are 
formed of silvered glass. The glass after being blown to the shape shown, is 
re-heated and pressed to the form shown, and the space between the double 
walls is silvered. An opening to fit the lampholder exactly is subsequently cut 
eu by means of emery, and the upper part of the blown glass is removed. 
claims. 


13,100. ‘“‘improvemente iw or connected with primary or galvanic electric bat- 
teries.” C. N. Gauzentes. Dated May 27th, 1-97. Relates to a portable sealed 
battery particularly adapted for use with cycle, miners’ and like electric lamps. 
Ench cell consists of a lead tube closed at top and bottom by wooden plates, 
and having carbon electrodes fastened against the lead walls by lead strips, the 
ends of which are burnt on to the cell walls, In the plate is a central orifice 
which serves for the introduction and withdrawal of the electrolyte and the 
zinc electrode, and the battery is rendered liquid-tight by means of the rubber 
disc, the orifice of which is smaller than that of the plate, and by a rubber ring 
which is clamped between the top of a flanged tubular piece апа a disc on the. 
upper part of the zinc electrode by means of the screw and bridge piece or cap. 
The zincs are made short, £o that the action of the battery may be started or 
stopped by turning it on the pivot through a half vevolution, or the current may 
be stopped by withdrawing the zines from the battery. The cells may be con- 
п in & case, insulating material being packed between it and the cells. 3 
claims. 


13,117. "Improvements in electric meters and motors for alternating, puisating 
or intermittent current.” G. Р. Packard. Dated May 27th, 1897. (Date claim 
under Patents, &c., Act, 1888, Sec. 103, October 26th, 1896, being date of appli- 
cation in United States.) Relates to motors applicable mainly as meters for 
alternating or intermittent currents. A spindle connected to a counter carrics 
an aluminium or other conducting armature having radial vanes, situated near 
laminated iron cores surrounded by coils conveying the current, so that the 
vanes are repelled and the armature caused to rotate. Its rotation is retarded 
by the air. In a form shown the vanes are vertical and slotted to partly admit 
two laminated cores, but they may be unslotted and inclined to the direction 
of motion, so that the magnets tend to lift the armature to facilitate starting ; 
four cores may be used and large coils, each of which surrounds the armature 
and a pair of the cores. 5 claims. 


13,212. “improvements in, or additions to, the covers or casings of switohes, 
out-outs, coiling roses, and other olectrical fittings." T. Taylor. Dated May хз, 
1897. The cases or covers of electric fittings are formed with a lining of 
vitreous material, porcelain or other non-conducting material and a metallic 
outer shell, One form is shown tuitable for a tumbler switch. The metal shell 
is pierced, turned down, and formed with a screw thread, It is secured to the 
lining by means of a lip or beading spun or otherwise forined. In other forms 
the edge of the screwed part is bent under the lining, or the edge is bent under 
or a rib may be forced into a groove in the lining. 4 claims. 


13,213. ''Improvements in the tubes or cases of electric fuses." M. T. Taylor. 
Dated May 25th, 1897. In order to increase the internal area of the tubes or 
cases containing fuse wires, they are formed with grooves, corrugations, ribs, or 
the like in or along the bore. 2 claims. 


13,221. “improvements in electrical cut-outs.” C. M. Dorman and R. А. Smith. 
Dated May 28th, 1897. Cut-outs fitted with fuse wires are enclosed in a casing, 
and openings or vents are formed in the casing in close proximity to the wire, 
so that when it fuses the rush of gas tends to prevent the formation of an arc 
or'to blow it out if formed. This system may be applied to cut-outs having 
buffle-plates or bridges, and to single and double-pole cut-outs. 1 claim. 


13,414. ‘Improvements in or relating to safety fuses for electric olrouits." C. J. 
Hall and H. J. Fuller. Dated May 31st, 1897. Safety fuses are sheathed with an 
incombustible materinl to prevent danger of fire. Asbestos or the like may be 
plaited or otherwise wrapped round the wire, or may be formed into @ casing to 
receive the wire core, 1 claim. 


T XX X3 


EGELECTRIC.AL REVIEW. 


Vor. XLVI. FEBRUABY 16, 1900. No. 1,160, 
OON THN TS: PAGE 


Electrical Contracta and Contractors 253 
Electro-Deposition of Copper from Alkaline Bolutions (мз)... 255 
Standard Electrical Plan - .. 256 
The New York Rapid Transit Tannel (illustrated) ss 257 
Legal :—Hucker v. The London Electric Supply Corporation .. 259 


:— Inductor Alternators (sHwsirated) . .. 261 
The Use of Rubber-Insulated Wires in Bteel Conduits ... 261 
Paralleling Single-Phase Alternators .. 268 

Departure of Electrical шонаш Volunteers for r Barvice 
in South Africa - 262 
55 Oarbon sii ds са S ses .. 262 
Deficient Postage T eR ses dae .. 262 
Friction Losses in Dynamos mM PN ae isi .. 262 
Mechanical Stokers 262 

An Blectrolytic Centrifugal Process for the Production. of 
Copper Tubes. га Va 263 
The Institution of Electrical Engineers sis те ssi .. 263 
Business N &с. wee - vss .. 264 
Bromley Electricity Works (illustrated) . 213 
Plant of London Metropolitan Ее Supply i бо. (titrate 277 
Suppl Ot" Notes m adum аз 280 
eee eee eee eee eon eos eee 281 
р ae 284 
Stooks and * 884 
Share List of Blectrical Companies 285 
Market Quotations 286 

Institution of Hleotrical Engineers :—The Standardisation о ot 
Blectrical Engineering Plant 228 ET 287 
The Legal Status of an Electric Inspector x a .. 288 
Technical Education in America * Б .. 289 
On the Theory and Practica of Getting Jobs ке .. 289 
Physical Society .. 290 
Hartmann and Braun's Watt-hour Meter (illustrated) `. *. 291 
The Speed of а Cable affected by the Inductance T * 291 
A Record Performance in Pumping Engines ико .. 202 
New Patents . vis M .. 294 
Abstracts of Published Specifications ж See b .. 295 

THES 


UNIVERSAL ELECTRICAL DIRECTORY 
1900 


NOW READY. 


H. ALABASTER, GATEHOUSE & OO. 
4, LUDGATE HILL, LONDON. E.O. 


THB ELECTRICAL REVIEW. 


Published every FRIDAY. Price 4d. 
The Oldest Weekly Electrical Paper. Established 1073. 


TO BE OBTAINED BY ORDER FROM ANY REWSAGERT IR ТОЗИ OR COUNTRY, 
OFFICE:—4 LUDGATE HILL, LONDON. 


Telegraphic Address: " Дениклт, LoRDoR" Code ABO, 
Telephone No. 908 Holborn. 
ALL Letters should be addressed to the Proprictoro, H. Alabaster, Gatehoues 6 Oo, 
ADVERTISEMENT RATES ON APPLICATION. 
The “ Electrical Review ” is the recognised medium of the Electrical Trades. 


SUBSCRIPTION RATES.—In Great Britain, Post Free per Tear, 19s. 64. To 
all ether countries, per Year, 41 10s, 
BINDLING,—Bobsoribers numbers bound, inclading case, fer és. each 
0O48B8,—COlotb Cases FFF 
READING . Twenty-aiz p eid rg 
elume is com VVV 
: Poet (in Gress ропе сад. 


FORBIGN 4GENTS.—New York: 2 Van B array eres. 
Parte: Vnouva J. Bormio l. D. Yan Momu Mh Mamy Вены 


Cheques and Ponte) ү Омен (on oue Omes London, to be made payable to 


ELECTRICAL CONTRACTS AND 
CONTRACTORS, 


THERE is considerable uneasiness among contractors as to 
whether there will not be a general attempt to enforce 
penalty clauses for overdue electrical plant. As the delivery 
of machinery on the specified date is a somewhat rare 
event, the matter becomes one of serious moment to the 
whole electrical industry. No doubt the manner in which 
the Oardiff ». Ferranti case was settled has given a greater 
degree of confidence to municipalities and other pur. 
chasers of machinery, but though the contractors in this 
particular instance showed a disposition to compromise, there 
was in no sense a judicial pronouncement on the merita of 
the case. However that may be, we do know of one 
instance where a contractor paid the penalties rather than 
contest the matter in a Court of Law, and those examples 
of submission are not lost on the municipal mind. Already 
we hear of one local authority which has resolved to make 
demands upon the contractor, although the machinery was 
not more than four months overdue. We should not care to 
suggest that any municipality would be guilty of an attempt 


to get a reduction on the price of plant by taking advantage 


of a contractor’s difficulty, but we do think that Corpora- 
tions would be wise not to push contractors too far. For 
the sake of argument, it may be admitted that there has 
been a degree of recklessness among contractors in making 
promises of delivery, and probably the manufacturer who 
made the best promise got the order; but apart from one 
or two bad cases of non-delivery, we doubt whether 


any contractors could have given short delivery of plant. 
We know in the face of American competition this is a 


strong statement, but as a matter of solid fact, are our 


American friends doing very much better than home manu- 
facturers in the way of early delivery? No doubt it is 
possible to point to specific instances, and say they are monu- 
menta to American punctuality, but equally so one can point 
to special examples of English manufacturers completing 
their contracta up to time. On the other hand, we can 
quote cases where the late delivery of American electrical 
machinery is causing much inconvenience. The point we 
wish to emphasise is that it would be impolitic for muni- 
cipalities to exact their pound of flesh. They may have 
suffered much inconvenience, and probably some actual 
loss, but they could never obtain much in the way of com- 
pensation, and while they might inflict summary punish- 
ment upon a defaulting contractor, the effect on the whole 
electrical industry would not be favourable. There will be in 
future, no doubt, as a result of the Cardiff case,a better relation 
between promise and performanoe, but the actual deliveries 


of plant will not for some time to come show any marked 
D 
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improvement. It means that the contractor will exercise a 
little more care in making statements, but having learned 
caution he may go во far as to leave himself plenty if not too 
much margin. 

Probably the great works that are being erected in 
different parta of the country may ease things somewhat, but 
we do not suppose they will exert any permanent effect. It 
is always unsafe to prophesy, but as far as one can see 
there appears to be unlimited scope for electrical machinery ; 
it is easy tosee that much remains to be done in tramways, 
and comparatively little has yet been done in lighting; more- 
over, the demand for electricity for motive power purposes 
will be enormously increased in the next few years, more 
especially so when the ridiculously high charges which prevail 
in many towns are brought down. At the present time 
there is a marked competition of the gas engine and electrical 
works, engineers are not doing sufficient to enable electric 
wotors to compete on equal terms. Moreover, while small 
users of power are quite aware that a gas engine of equal 
power probably costs more to fit up than the electric motor, 
the heavy first-hour charge kills it. An electric motor is 
specially adapted for intermittent work, but in some towne 
if the user only employs his motor one hour per day, he is 
compelled to pay 7d. per unit. Electric motors ought most 
certainly to be put on special rates, for the cultivation of the 
motor load is a necessary desideratum for electricity works. 

While upon the subject of contracts and contractors, it 
ought not to be lost sight of that it is not always the firm 
which turns ont the largest number of electrical machines 
that is the most prosperous. A contractor may tarn out 
dynamos and motors almost like loaves of bread, but he can- 
not have reached such a state without incurring heavy 
expense in special tools, and sometime the question may be 
raised as to whether he would not have made more money if 
he had stuck to bis old casual methods. We do not say for 
a moment that works carried on with old-fashioned hap- 
hazard methods could possibly compare in efficiency with 
newly-organised and equipped machine shops, but there is 
a distinct danger lest too high a price be paid for the extra 
efficiency. Probably the contractors who make most money 
in connection with electrical undertakings, are those who 
supply the small accessories, or even the cylinder oil, or the 
lagging for the pipes. Their work attracta probably little 
attention, and for that reason is no doubt the more remunera- 
tive. 

The price of raw materials, while already influencing the 
electrical manufacturer, is destined to have a still further 
effect. Up to the present engine and dynamo builders have 
not felt the pinch severely enough to demand a very marked 
advance in prices ; but though copper has shown some fitful 
signs of weakening, there appears to be no immediate 
prospect of a general fall in prices; the result is, that during 
the next few months, or even weeks, there may be a general 
increase in the cost of dynamo machinery. Copper, of course, 
has a more direct and decisive effect upon the cable makers 
than upon the machine builders, and in consequence there 
must have been occasionally contracts which were not 
remarkable for profit. Although it is not at first easy to 
see what direct influence the war may exert upon the pro- 
gress of electrical undertakings, it certainly makes money 
tight, and, what is more, it takes off the attention of the 
public from all new schemes. 


brewery. 


Smoke Prevention.—So many devices have been foisted 
on steam users, having for their ostensible purpose the pre- 
vention of smoke, that steam users are very apt to doubt 
anything and everything connected with the rubject. 
Attempts are being made to push a new one which hails from 
Australia. We say nothing about ita merita or demerits, 
What troubles us is the doubtful method employed by the 
Datly Graphic in describing and illustrating the resulta it is 
claimed to give. Our versatile contemporary prints two 
views, described as based on photographs—not on a photo- 
graph—supposed to have been takén of a certain Liverpool 
Examination of the illustrations shows that in 
one ease the chimney top is smokeless, and in the other 
picture a huge black cloud is seen pouring out. The special 

int in each picture is that the numerous watching crowd 
is the same in each case—every man, woman, and child in 
the ваше snap-shotted attitude, whenoe we аге to oon- 
clude that the obliging crowd stood still for а sufficient 
time to enable a smokeless chimney to send forth a 
full black clond of smoke, hundreds of feet in length and 
enormous in extent. The actual sequence of events was 
supposed to be reversed ; the same argument as to duration of 
time will equally apply, This is a very improper use to make 
of photography, for that science is intended to represent 
things as they are. The Daily Graphic of January 170, 
1900, evidently holds a different opinion, and such methods 
are not likely to conduce to a belief in the articles described. 

Since writing the foregoing, we have found another 
illustrated description, the pictures containing, one a 
natural looking crowd of one person — the other a 
crowd of three persons. The description we now find 
in the Public Health Engineer shows the invention to oon- 
sist simply of a grid bridge and a steam - compelled hot 
air admission, the danger of which is that too much air 
may be admitted and cause log. The description of the 
furnace action is a f of nonsense about superheated 


nitrogen and heat units, quite unnecessary in a description 


of what may be quite a useful device. 


International Medical Congress at Paris.—The Times 
Paris correspondent says that at the request of the French 
Society of Electrotherapy and Radiology, the international 
congress of medical electrology and radiology is to be held in 
connection with the international congress of 1900. A com- 
mission—composed of M. Weiss, professor at the University 
of Paris, president; MM. Apostoli and Oudin, vice-presi- 
dente; M. Doumer, professor at the University of Lille, 
general secretary; M. Moutier, secretary; M. Boisseau du 
Rocher, treasurer; and M. Bergonie, professor at the 
University of Bordeaux; M. Bouchacourt, M. Branly, pro- 
fessor at the Catholic Institute of Paris, and other distin- 
guished medical men in Paris—has been asked to assure its 
organisation. The congress will take place in Paris from 
July 27th to August 18, 1900. All inquiries for further 
information must be forwarded to Prof. E. Doumer, general 
secretary, 57, Rue Nicolas Leblanc, Lille. Notices of in- 
tention to join the congrees are to be gent to Dr. Moutier, 11, 
Rue de Miromesnil, Paris. 


The Glasgow Section of the Institution of Electrical 
Engineers.—The Glasgow seotion of the Institution of 
Electrical Engineers has been constituted by the election of 
Lord Kelvin as chairman; Prof. Magnus Maclean as vice- 
chairman; Prof. W. Н. Watkinson as secre ; and the 
following as members of committee :—Mr. W. A. Obamen, 
Mr. H. A. Mavor, Mr. Lackie, Mr. Andrew Jamieson, Mr. 
John M. M. Munro, Mr. W. B. Sayers, Mr. Francis Teague, 
and Mr, Thomas Young. 


Nature v. Science.—According to а Dublin paper a live 
rat and a dead dog lately succeeded in upsetting the even 
tenour of the electric light and tramways to a marked 
extent. The former gnawed through the insulation of one 
of the lighting cables, was duly electrocuted, and short-circuited 
the mains, thereby extinguishing a number of lamps; the 
latter floated into the suction pipe of the Ringsend power 
station, cut off the water supply, and brought about the 
temporary stoppage of the whole of the tramway service ! 
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ELECTRO-DEPOSITION OF COPPER FROM 
ALKALINE SOLUTIONS. 


Вт SHERARD OOWPER.COLES. 


OnE of the most recent applications of the electro-deposition 
of copper is for the purpose of coating, with metallic copper, 
zinc ts, which are used for a variety of purposes. 

Ав copper is precipitated from copper sulphate solutions 
by simple immersion, it is necessary to use an alkaline 


solution. The accompanying illustrations, figs. 1 and 2, - 


The zinc plates to be coppered are first of all di in 
the tank containing a hot. solution of sodium has caen 
about 1 lb. to the gallon of water. The plates are then 
well rinsed in the washing tank, and placed in the copper 
depositing vat, having been secured to dogs fitted to cross 
bare, which reet on copper strips attached to girders carry- 
ing the anodes. This arrangement effects a considerable 
economy in the firat cost of the plant, it also has the ad- 
vantage of allowing the electrodes to be brought closer 
together than would otherwise be the case, thus reducing the 
коке required. Тһе anodes аге of rolled copper, and are 
bolted to copper strips running the length of the compound 
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show a plant that has recently been erected at the works of 
the Société des Mines et Fonderies de Zinc de la Vieille- 
Montagne in Belgium, for electro-depositing copper upon 
metallic zino sheets. 

The plant consists of a tank for removing grease from the 
plates to be ooppered, a hot water tank for swilling the zinc 
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plates after treatment іп the soda tank,a tank containing 
the alkaline copper electrolyte, regenerating tanks, circulating 
pump, and a brushing and polishing machine. 
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anode and cathode bars. Figs. 3 and 4 show the compound 
anode and cathode bars placed in position on the , and 
the mercury channels at the end of the tank, making the 
negative and positive connections. | 

The electrolyte is composed of the double salt of cyanide 
of copper and potassium, and is worked at a temperature 
of 150? Ё., the current density being 10 amperes per 
square foot of cathode surface, and the voltage at the ter- 


minals of the electrodes 1°6. The solution is circulated 
through the regenerating tanks by means of a centrifugal 
pump, over a filter bed composed of copper in a fine state of 
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division. This arrangement is found to keep tbe bath up 
to its normal strength, the specific gravity at 15° C. being 
1°12. 

When the desired thickness of парра has been deposited 
on the plates, they are removed from the bath, and thoroughly 
washed in clean water, then polished by passing them 
between revolving brushes. . 


DIAGRAM SHOWING ACTUAL AND THEORETICAL DEPOSIT OF 
| OOPPER он ZINC. 


Length of immersions іп minutes 


м8 `8 5946-6 y 9-9 1$.» 4 35:06 уто Д 
Weight of deposit in grammes. 
Current density = 40 amperes per square foot. 
Voltage at electrodes 1°5 
Temperature = 100° Fahrenheit. 


Solution = 2 lbs. potassium cyanide per gallon of water. 
» 1 1b. copper ” » ' 
$i 2 ozs. ammonia РА » E 


Fig. 5 shows the actual as compared to the theoretical 
weight of copper obtained with various current densities, 
from а cyanide copper solution, to which a small amount of 
ammonia had been added. 


STANDARD ELECTRICAL PLANT. 


Ат this stage of electrical engineering we fear it is late 
in the day to ре universal standardisation. The mis- 
chief is already done, and to a large extent cannot be 
undone. АП the large and important towns in Great 
Britain have already adopted some system of electrical 
supply, and these cannot now be standardised. An examina- 
tion of the table published in the paper read by Mr. R. P. 
Sellon last week before the Institution of Electrical Engineers, 


reveals the lamentable fact that hardly any two supply 


plants are alike ; this is the root of the whole difficulty in 
standardising plant. 

In the vigens d state of electrical affairs, the want of 
uniformity in such important elements as periodicity, elec- 
trical poms, and steam pressure, precludes any standardis- 
ing of lamps, motors, meters, &c. Plant suitable for one 
town is of no use in another a few miles away. It is bad 
enough to have two distinct systems, continuous and 
alternating, but it is simply intolerable to find such differ- 
enoes existing in both systems. 

The co-existence of two systems ко widely different is a 
misfortune. In the early days of railways, the two 
ganges, the broad and narrow, were introduced, but time 
proved tbe existence of the two to be impossible, and at 
great loss the broad gauge succumbed. In all probability 
the fitter of the two electrical systems in use will survive, 
and no doubt the one which first becomes standardised will 
have the best chance. 

Referring to the table, we have all pressures from 100 to 
500 volta, and no less than 14 different periodicities from 50 
to 120. In early plants the pressures were limited, by the 
lamps available, to 100, 110, and 120 volte, and although 


there was then little room for variety, yet the consulting 
engineers displayed the same disregard for uniformity to 
the best of their limited means by adopting different 


The introduction of high pressure incandescent lamps and 
the rapid growth of business has led to many stations 
changing from the former 100, 110, 120 to higher pressures. 
Here was an opportunity for standardising—an opportunity 
which in all likelihood will never occur again. It was not 
taken, and now the same old variety exists as before, 
and we have 200, 220, 215, 250 volts; it is amazing. 
There is no earthly reason for such differences. Can anyone 
explain why 200 volta should be used in one place, and 250 
in another ? | 

Nothing seems to us to have been easier and more obvi- 
ously aren at the very outset than to agree upon uniform 
pressures and periodicities. Yet we find each engineer 
acting totally independently on fundamental pointe. | 

The early blunders were perhaps excusable, but there is 
no excuse now for their repetition; that is not the kind of 
repetition work calculated to encourage business. 

t is supposed that electrical engineering institutions and 
associations exist at least partly for the purpose of discussing 
and settling such things amongst their members; let us 
hope that Mr. Sellon's paper may be the means of inducing 
all of them to take combined action. 

Uniformity of pressures and periodicities must begin at 
the fountain head, the supply planta, if standardisation is to 
be made possible to any extent. But we are not now likely 
to вее the continuous current supplies in the country con- 
verted to one uniform pressure, nor the alternating converted 


to one and one periodicity. It is too big an 
und ing; to change from one to another 
or one periodicity to another in established ts is a 


costly step to take, and one feels the pity ef it that 
such simple matters were neglected while they could 
have been arranged in uniformity without in least 
interfering with the interests of anyone. In fact, a uniform 
pressure and periodicity might have been made oompulsory 
with great advantage. 

While the existing state of affairs seems incapable of 
improvement in this matter of uniformity, everything possible 
should be done from this time forward to bring about uni- 
formity in new plants, It is a subject for the Institution of 
Electrical Engineers, among whose members are the very 
engineers responsible for this lamentable lack of uniformity 
а 5 and ‘periodicities, to settle to the satisfaction 
0 e 

Turning now to the standardising of manufactures such аа 
those under headings, e, /, g, in the paper, these are beyond 
the control of outsiders. The manufacturer will standardise 
as soon as he sees a demand for “ready-made goods”; but 
so long as he finds the demand is for goods, as it were, “made 
to measure,” he cannot see his way to repetition work. 

That is the whole manufacturers case in a nutshell. 
Continental and American: manufacturers produce 
supply “ready-made” machinery all to fixed standards. 
Our engineers prefer to have them made to measure r 
own measure. And the want of uniformity here is as great 
a difficulty with the foreigner as it is with our own manu- 
Secale for many places the ready-made articles are bub 
misfits. 

The American manufacturer, as a rule, is better equipped 
with tools for his trade, makes only one or two specialities, 
and has no trades union interference to speak of ; his ready- 
^p goods are, therefore, cheaper wherever they happen to 

t in. 

We do not blame our manufacturers altogether; they 
have had no real chance to adopt repetition work in 
cases, but, unfortunately, where it has been possible, they 
have not always been alive to their own. interests. If a 
manufacturer could make and sell 250-volt motors, and be 
certain of disposing of them in every town with an electric 
supply, standardising would be at once ке At present 
only a few towns could use his standard article; a fresh 
standard would be required for other places. | 

Isolated plants for ship lighting, worke, transmission of 
power, and во on, might very well be all made of the same 
standard pressures as the public supplier, but in this line of 
business there are many special cases wherein everything has 
to be made to measure. Still, there are many instances of 
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transmission of power where standard үш switchboards, 
starting switches, and motors should used. And this 
could easily be brought about if consulting engineers would 
but agree upon one common pressure as a standard, and also 
possibly come to a general understanding upon some standard 
speeds. It would then be safe for our enterprising manu- 
faoturers to carry a stock of ready-made goods. 

. The questions raised by the paper are eminently suitable 
for discussion by the Institution, they have been by far too 
long overlooked, so much so that we might almost say the 


paper has come “the day after the fair.” If, however, it 


К 


D 4 Р ы 
A ver M, ae E 
uam PE 
AC ua "^ rM ~ 
wn = „n 
P : * 4 * ы 
Ber? 27.9 > * — 
К B - E ^ ` — 
©" - ‚ 
Jeu 
. Cu 2 
" 


if 
tof 


4 
2 
. 


n 


à e 


Т 


E 
№ 
' 


Meet : Е 
БК „ә "n - 
+ . F 
"LC РЕ 4 Ji 
es ` M y TT wu r 
> 4X4! ^ 
2 ^ TS 
- os «КҮ 
X. p t 7 “ү g 
E 


т 


ы] 
* 
/ 


IM NE 


^^. 
ae 
4 


W 


REEL 
А 


» z Р Seven #7277 Am eritar Ў 


Manchester, would, for instance, be no good in Leeds, and 
accessories standardised for Glasgow of no use in London— 
all ready-made misfits. Under the circumstances, the dis- 
cussion of this “domestic question” by members of the 
Institution should prove of more than usual interest. 

It is a subject to be looked into with broad views, not 
from the point of view of party. The whole of the electrical 
supply in Great Britain must be considered collectively with 


а fired desire of bringing about the same co-operation in 
electrical work as now happily exists between the Mother 
Country and the Colonies, 
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1. The four-track road in two tunnels below the Park Avenue tunnel. 2. Fourteenth Street Station, looking north. B. Two-track line below Lenox Avenue. 
4. Ventilating shaft for tunnel beneath Central Park. 5. Tubular tunnels beneath Harlem River. 6. Elevated portion at 
One Hundred and Twenty-fifth Street. 7. Details of viaduct construction. 8, Details of track. 


Naw York Rarm Taansit TUNNEL. 


tends to reduce the growing use of plants with no rational 
it will have served a useful purpose. The standard- 
isation of the plant dealt with by electrical wiring firms is 
still possible by making them all for the higher pressures 
alike, so that what is good enough for 250 volta will be 
better for 110; but to a large extent everything manufacturers 
could safely standardise has been done in these details, and 
we cannot see how much more standardising can be obtained 
inthe face of the absurd diversity in the pressures and 
periodicities of supply. The standard has been set up in 
each town and city without rhyme or reason, each having a 
чн standard to distinguish them from one another as 
Were, i 
What might be considered good standard accessories for 


THE NEW YORK RAPID TRANSIT 
TUNNEL.“ 


анон iex abd York purs Transit Tunnel is such к 
y stupendous undertaking, far exceeding in magnitu 

any work of the kind elsewhere, the details of its construc- 
tion and the manner of executing it are not so complicated 
but they may be easily understood by the average lay reader. 
The accompanying series of illustrations cover pretty well 
all the main features of the construction, the various views 
having been selected with the object of showing the general 
plan which will be followed thronghout the major portion 
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of the route and the various sections of the road where 
local conditions call for departure from the general plan. 
The route of the road, as shown in the accompanying 
map, starts from a large underground loop which will be 
built beneath the City Hall Park. The four tracks within 
this loop will be carried in two storeys, two tracks above and 
two below, but at the point of junction between the loop and 
the main four-track line the tracks will converge to a 
common level, and will continue at the same level prac- 
tically thronghout the whole length of the system. The four- 
track road will pass beneath Centre Street and Elm Street to 
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struction, details of which are shown in fig. 10. The floor of 
the conduit, or tunnel, consista of a foundation layer of ооп- 
crete, which will beat in thickness from 8 inches upward 
according to the conditions of the underlying material, bei 

8 inches on rock, with an increasing thickness on loose 
damp material. Above the 8-inch layer will be spread a layer 
of waterproof material, which will be put down as follows: 
After the 8 inches of concrete has been carefully smoothed 
off, a layer of hot asphalte will be spread upon it. Above 
this will be laid and rolled down a sheeting of felt. Then 
another layer of asphalte will be spread, the process being 
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Fourth Avenue, which it will reach in the neighbourhood of 
Ninth Street. Thence it will continue beneath Fourth 
Avenue and Park Avenue until it swings to the left into 
- Forty-second Street, beneath which it will run to Broadway. 
The four-track road will continue underneath Broadway 
and the Boulevard (now known as the Broadway) until One 
Huridred and Fourth Street is reached, where the system 
will divide into two two-track lines. The western branch of 
the road, which will be known as the West Side Line, will 
continue along a ronte which is approximately parallel to the 
North River, passing through Spuyten Duyvil to the neigh- 
bourhood of One Hundred and Thirtieth Street. The 
eastern branch, which will be known as the East Side Line, 
will swing to the north-east, passing beneath the north-west 
corner of Central Park, and running beneath Lenox Avenue 
to the Harlem River, under which it will be carried in two 
tubular tunnels. It will then continue in a general north- 
easterly direction to Bronx Park. The distance from Cit 
Hall Park to the northern terminus, both of the East an 
West Side lines, will be about 13} miles. 

While the rapid transit system will essentially provide a 
through express service, it will, of course, run a certain 
number of local trains, The express 
trains will make but few stops, and the 
two inside tracks of the four-track road 
will be reserved exclusively for their use. 
There will be express stations at the 
most important centres only. The local 
trains will make use of the two outside 
tracks, and will, of course, stop at every 
one of the 48 stations between City 
Hall Park and east and west side ter- 
minals, The small number of stops 
and the considerable distance between 
stations will enable the express trains 
to maintain a high average of speed, 
and will bring the total time of making 
the trip from Ойу Hall Park to the 
Harlem within measurable distance of 
the “15 minutes” which has long been 
the dream of the New York travelling 
public. 

With the exception of that portion 
of the road beneath the present Fourth 
Avenue tunnel of the Metropolitan Street Railway (fig. 1), 
below Central Park (fig. 4), and where the road passes 
beneath the Harlem River (fig. 5), and the elevated por- 
tions of the lines (fig. 6), the road will be carried in a 
steel and concrete conduit of absolutely waterproof con- 
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oontinued until the desired thickness of waterproofing has 
been put down, the layers of felt varying from two to six 
according to the moisture and general characteristics of the 
surrounding material ^ Above the waterproofing will be 
placed another layer of concrete, in which will be set the 
tracks and stone pedestals for the steel columns and I-beams 
supporting the roof and sides of the tunnel. The steel 
framework of the tunnel is made up of transverse bents con- 
sisting of built-up columns spaced 5 feet apart longitudinally, 
and 12 feet 6 inches apart laterally. Above each bent will 
be heavy I-beams, the wall columus consisting also of 
heavy I-beams. The space between the I-beams of both 
the wall and roof will be filled in with concrete, which will 
be smoothed off flash with the outer flanges of the metal 
work. Immediately upon the flanges and the outside surface 
of the concrete filling, as thus finished off, will be placed a 
complete layer of asphalte aud felt waterproofing similar to 
that used in the floor, and described above. After the felt 
has been put in place an onter layer of concrete, which will 
vary in thickaess according to the nature of the excavation, 
will be carefully rammed in place. It will thus be seen that 
the whole concrete tunnel is enclosed by a waterproof envelope 
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which extends entirely around it. 

In fig. 8 is sbown the detail of the track construction, 
which is built into and forms an essential part of the con- 
crete flooring of the tunnel. The 80-Ib. steel rail is carried 
on white oak wooden blocks, which are leid with the grain 
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transverse to the rail. The rails with their bearing blocks, 

are held in place by two deep channel-iron guard rails, which 

are bolted to metal cross ties embedded in the concrete. 

The inner channel is sufficiently deep to form an effective 
rail to keep the cars in line in case of derailment. 

The double-track subway, as shown in fig. 9, is in all 
essentials similar in construction to the four-track portion, 
= this drawing will apply equally to the west and east side 

nes. 

As we have already stated, there are several points at 
which the standard construotion of the tunnel, as already 
described, is replaced by tunnel construction of the ordinary 
type. The first of these will ocour beneath Park Avenue 
(fig. 1), where the four tracks will be placed in two tunnels 
below the level of the present Fourth Avenue tunnel. These 
tunnels will be excavated through the solid rock, and will be 
lined with concrete or brick with а back filling of masonry 
or concrete. The next tunnel will occur where the east side 
line passes beneath Central Park, and as it will lie at a con- 
siderable depth below the surface, it will be necessary to 


iustal a system of artificial ventilation, as shown in fig. 4, - tricity at the date of the patent. Since the year 1870 electricity had 


where a vertical shaft will lead from the tunnel to the surface. 
In the shaft will be installed a powerful, electrically-driven, 
ventilating fan. The next departure from standard con- 
struction will be at the Harlem River, where the track will 
be carried in two parallel single-track cast-iron tubes, each 
of which will һа 16 feet in external diameter. As this part 
of the tannel will pass through the soft material under the 
bed of the river, the tubes will be laid in a casing of con- 
crete, as shown in the drawing. The roof of the tunnel will 
be approximately 21 feet below mean low water on the 
Harlem River. 

Both the east side and the west side branches will contain 
a considerable amount of elevated structure. On the west 
side lines the tracks will leave the tunnel construction at One 
Hundred and T wenty-seoond Street, and will be carried on a 
masonry and steel vi«duct to near One Hundred and Thirty- 
fifth Street, over 2,000 feet of this distance consisting of a 
ateel viaduct of the kind shown in figs. 6 and 7. The 
approaches of the elevated structure will be of masonry, and the 


steel portion will consist of plate girder spans supported on 


рав cross girdera carried on built-up columns which will 
set on the carb lines. 
As first constructed, the structure will provide for two 


tracks, but with wise forethought, the engineers have pro- . 


vided for an enlargement of the floor system by means of a 
bracket construction (see portion of drawing, fig. 7, shown in 
dotted lines) which will enable an additional track to be 
placed on each side of the structure. This arrange- 
ment will render it possible in the future to double the ~ 
capacity on both the east and west side branches when the 
necessities of traffic call for it. 

We show in fig. 8 a view of one of the most important 
stations on the line, namely, that at the intersection of 
Fourteenth S:reet and Fourth Avenue, which may be taken 
as typical of most of the stations of the system. Access to 
the station will be had by means of donble stairways 
descending from the edge of the sidewalks, one on each side 
of Fourteenth Street, east of Fourth Avenue, and one on the 
юп side, west of Fourth Avenue. 

At the foot of the first flight of stairs from the street will 

be the ticket offices, from which the passengers will proceed 
by elevated crossings to the platforms, which will be four in 
number, the two outer platforms being for local traffic and 
the two inner ones for express trains. The interior of the 
etations will be lined with white enameled brick, and, as 
they will be brilliantly lighted with electricity, there will be 
none of the gloominess which is naturally associated with the 
idea of an underground station. 
. The cars will be commodious and well lighted, and will, 
indeed, embody all the latest improvements known to the 
electric car builder. It is probable that the third- rail 
system of electrical construction will be used, althougb, we 
believe, the details of the electric installation have not been 
thoronghly determined upon. 

The plans for the road were drawn up by the chief 
engineer of the Rapid Transit Commission, Mr. William 
Barclay Parsons, and the contract, which has been let for a 
round sum of $35,000,000, has been undertaken by Mr. 
John B. McDonald, who expects to have it completed within 
three years’ time. 
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БООКЕВ v. THE Lon pon ELECTRIO Surety Совроваттон, LIMITED. 
(Continued from page 323.) 


JUDGMENT, 


In the Ohancery Division of the High Oourts of Justice on Monday: 
Mr. Justice Farwell gave judgment in the action Rucker v. the 
London Blectric Supply Oorporation, Limited, the hearing of which 
bad oocapied the Court for nearly nine days. 

His LonpsE said: The plaintiff claims, by assignment, letters 
patent of March 16th, 1885, for an invention for improvaments in dis- 
tributing electricity communicated by Zipernowsky and Déri, of 
Buda-Pestb, and by his writ, dated July 1st, 1898, sseks for an 
injunction and an account of profits or damages agaivst the defendants 
for breach of his patent. As his patent has expired since the date of 
the writ, he can, of course, obtain no injunction, bat this does not 
affect his claim for an account or damages for breaches during the 
existence of the patent. The defencos raised are that there is no 
patentable invention in the plaintiff's specification, prior publication, 
and want of novelty. The first issue that I have to determine is the 
state of knowledge of electricians with referenco to lighting by elec- 


been applied for lighting purposes, and various advances have, from 
o in the means adopted for that purpose. 
The first lamp used was the single arc lamp with a dynamo of its 
own. Then Jablochkoff showed the possibility of sub-dividing 
the electric light by putting several lemps in series on 
a circuit and by connecting several circuits to one dynamo. 
Then the arc lamp was replaczd by incendescent lamps, which were 
run in parallel and required constant potential, a requirement 
which entailed considerable practical difficulties. The desideratum 
was to obtain a constant pressure on the lamps and a small amount of 
copper in the mains; and this involved sending out from the station 
at high pressure ard using the power of the lamps at low pressure. 
Both continuous and alternating currents were used. I flud that the 
following facts existed in Marcb, 1885 :—(1) The parallel system of 
distribution, giving on each consumer's premises a supply of 
electric energy at constant potential to rawn off 
in multiple aro, both for continuous and alternating currente, 
was known. (2) Transforming or induction coils were 
well known as machines by which the electrician could transform up 
or down by multiple, or divide the teneion on the primary. (3) It 
was also known that the electromotive forces of the two coils bore a 
constant ratio to one another, depending upon the number of 
and on tie secondary. The 
question of tbe ratio of turns is well put in the article in La 
Lumière Electrique, where M. Marcel Depres, referring to Gaulard 
‘and Gibbs’ secondary generators, writes in 1884 as follows:— 
"Ia substance these generators are composed of а series of 
solenoids of little height and large diameter, traversed by 
ап alternating (so called) primary current, taken from any sourc3; 
this alternating current generates by induction in a second series of 
solenoids, situated at a very short distance from the first solenoids, 
and, moreover, intercolated batween them, an induced (called 
secondary) current, the tension of which depends on the proportion of 
spires to the number of the induced 
Spires and also on their joining.” Moreover, both Mr. Fesquet and 
Mr. Ferranti told me that they knew this themselves 
prior to 1885. I have mentioned this because there is some 
conflict of testimony on this point between the plaintiff's and 
the defendante’ witnesses, and I desire to say that I accept the 
defendants’ witnesses as more accurate in this respect than the 
plaintiff's. I think that Mr. Swinburne does less than justice to the 
electrical knowledge of himself and his followers in 1885. (4) 
The excitation or actuation of an induction coil by a machine for 
the purpose of utilising the secondary circuit was not novel (5) 
Pa machines in parallel on secondaries of an induction coil was 
not novel. (6) The positive and negative poles in the consumer's house 
which are connected with the double series of mains required in the 
parallel system are the equivalent of a dynamo producing a constant 
tension. In the year 1882 the Electric Lighting Act was passed, and 
in that and subsequent years many Acts had been passed confirming 
provisional orders under the Act. The basis of that legislation was, 
that 16 was feasible to generate electricity at central stations and 
supply it to consumers in much the same way as water is supplied. 
The powers of the supplying body, however, ceased at the two poles 
in the consumer’s house referred to above, and the consamer took his 
supply by straddling the mains at those two poles, vis, by putting 
the transformers on the poles in parallel on the secondary 


circuit, and, as Mr. Swinburne told me, the consumer 
can himself put on the transformers in lel on an 
ordinary liel system. The customer is at liberty to use the 


current which he so obtains for any purpose that he thinks fit. I 
should add that the Acts extend both to continuous and alternating 
currents, and both to the parallel and the series system. Before 
considering the various documents referred to in the defendants’ 

culars, I will consider the construction of the patent. The claim 
of the patent is as follows:—' In the application of induction coils 
or transformers for alternating electric currents, the arrangement of 
several stations of second order as branch circuits of the main line 
(i. e., connecting up the local centres with the main line in multiple 
arc), to which main line is supplied an alternating current of a tension 
as conatant as possible substantially as described and shown in the 
drawing" In my opinion, this is a claim for arrangemsnt, and for 
arrangement only. It is merely a combination in a particular way of 
old, well-known methods. The difficulty of construing this patent is 
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ооу the fact that the patentee amended 16 some time ago by 
striking out claims fora means of maintaining an invariable tension at 
the points where the primary current enters the local centres. On the 
5 I should have been of opinion that the words 
“ substantially as described” referred to the means of keeping that 
tension as constant as possible; but I cannot so read them now that 
the provisions relating thereto have bsen struck out. Ia my opinion, 
therefore, the words must be read, the arrangement substantially as 
described.” I have, therefore, to consider if there is anything in the 
«body of the specification affecting that claim in any way. Now, the 
specification commences by a historical statement, followed by a 
reference to the inefficient modes of distribution then in use, and 


nothing 
the patentee says that the distinctive feature of his invention is the 
ment in parallel arc. It appears to me that he believed 
himself to bave discovered the use of transformers in parallel arc 
on secondary circuits; and this seems to have been to some extent 
the view of Mr. Swinburne when, in answering Mr. Moalton's 
question, "In what respect do defendants infringe?” he replied, 
" In that you have a system of distribution with eroa eng 
current transformers with high tension in primaries of 20,000 volts, an 
de condaries supplying lamps in parallel at 100 volte," and he sald 
also that he considered the bigh tension and the low tension of tbe 
mains both essential. гои here, I am of opinion tbat no 3 
able invention is disclosed by part of the patent, if this the 
essential feature of it. Mr. Swinburne, a short time before, bad 
admitted that as early as 1882 the advantages cf high tension and 
low tention were well known, and further, that high tension and low 
tension are mere descriptive epithets, baving no technical meaning. 
I hold, asa matter of construction, that high and low tension are not 
within the plaintiff's claim, £e, that the words are merely descrip- 
tive, and express nothing beyond the fact that the primaries are of 
high tension in com th 
lines of the specification, as I have already stated, have given 
rise to some conflict «f testimony. They аге as follow :—'' Now the 
electromotive forces of the two coils of the transformer bear a con- 
stant ratio to one another; therefore if the internal resiatance of such 
an apparatus is very low, the secondary tension will remain almost 
unaltered if we only bave a constant difference of potentialat the 
terminals of the primary coil.” I have already found that the various 
statements in these Jines were, and were intended to be, mere state- 
ments of well-known facts, and that this was in*ended to be во as a 
mat‘er of construction is made clear to my mind by reference to the 
unamended specification, which I am entitled to look at for this pur- 
Р" accord ng to Lord Watson's statemen’ in the House of Lords. 
t is to my mind plain, on the original 33 that 
these lines were statements of fact leading up to and 
emphasising the value of the means for maintaining an invariable 
tension which formed part of the original specification. Some argu- 
ment was used on the advantage of keeping the resistance as low as 
poses. but this seems to me to be a mere truism, amounting simply 
a statement that it is desirable to avoid useless waste, because 
excessive resistance exbausts the energy that is wanted for ligbting 
by turning it into heat. Passing over some paragraphs in the specit- 
cation, I come to the following statement on the last e:—'' We 
desire it distinctly to be understood that the form of induction appa- 
ratus or transformers may be of any kind whatever, without depart- 
ing from the principle of our invention.” That is aclaim extending 
to all transformers of every sort, but transformers were well known, 
and were in common use before the date of the patent. Lord Kelvin 
told me that no practical man would have been afraid to put inductors 
straddling across mains of a high pressure alternating current 
circuit, and that there was absolutely nothing novel in it. Mr. Swin- 
burne ро the plaintiff's саве very neatly when he said, “ Everybody 
knew we wanted a high pressure from the staticn, and alow pressure 
in parallel distribution in houses. They—Zipernoweky snd Déri— 
came and they realised that a transformer arranged in a particular 
way which was not the usual way of arranging them, gave them the 
key to the solution of the problem." Assume that it was not the 
way, as he says; it was, however, a well-known way, and I am 
wholly unable to discover any invention in it. Authorities on 
different specifications are of little value in questions of construction, 
but I think the case of Gaulard and Gibbs gives a useful 
illustration of the application of the principles upon which the Court 
acts. To my mind this specification contains at the utmost, good advice, 
and is very far removed from invention. 1% recommends one of two 
well-known modes of procedure as most suitable for conducing to a 
particular result. I should add that all transformers are said to be 
within the arrangement claimed ; but as a fact, all are not anitable. 
The plaintiff, however, can get no benefit from this, for he certainly 
does not point out any particular form of transformer as the appro- 
priate one, or give any guidance whatever in this direction. I will 
now proceed to consider bricfiy the defendants’ particulars of objec- 
tions. The most important document, to my mind, is the article in 
the Zeitschrift für Electrotechnik. It was proved that this document 
was 6006 over to the Patent Office here, and was laid on the table of 


the secondaries. The next four - 


is admitted that tin а description of the ранае arrangement, Ц, 
a 8 men 

2 f the details of the 
plaintiff's 5 to enable а practical electrician to put in 
operation the plaintiff's 5 the case would fail, even if 
(contrary to the opinion that I have y expressed) the plaintiffs 
arrangement was a patentable inventior. In my opinion the article 
does contain all such information. I have come to this conclusion 
both as a question of fact, after weighing the evidence of the wit- 
пезоса nee also as a F 
as possible as possessed of the wledge su W. A 
competent electrician would bave had in 1885. On construction, 
Iam of opinion that the article indicates, with sufficient precision, 
that there was a parallel distribution, and that the consumer was to 
take his supply by transforming down from bigh tension primaries. 
Lord Kelvin was clear about this, and I do not consider that his 
testimony was at all shaken by the cross-examination, although he 
for the moment forgot the statement in the last paragraph but one of 
the article, namely —" Currents of respectively 6 and 7 amperes at 


right in re-examination, pointing out that these words clinched it; 
him, and with 
Feequet and Mr. Ferranti; and further, I do not think that Mr. 


tone 
answering one of the questions addressed to him on this point. It 
. Swinburne is not only a most com t 
but а most straightforward and candid witness. I that 
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vis., fig. 9. This figure does, in my opinion, show diagram y 


machine. The disgram 
applies to transformers in al current 

sacs үү зүн VVV 
represen ‚ Ө, although the problem as e sine of 'dynamos 
and the method of getting electricity over a large area is not dealt 
with.” Bat I cannot see that affects the question when 
you had orce arrived at the fact that parallel distribution 
was known before 1885. I agree with Lord Kelvin that 
given that knowledge, there was no invention in proposing 
to do at 20 places what was done atone. I will pass by 
the article in the Times referring to Faller's patent with the 
remark that I hold to the statement, there is a statement of parallel 
distribution, but that, if that article stood alone, I should have had 
tome difficulty in thinking it sufficiently explicit. The next doce 
ment ie Edieon's patent of 1883. This is very remarkable, b*cause 
on the evidence before me I find that Mr. Edison has the whole of 
the plaintiff's arrangement, and something over and above and quite 
independent of that arrangement, and that Mr. Edison—I say it with 
hesitation of so eminent an inventor—apparently failed to apprecas 
the fall advantage of his own invention, bu‘ to have been атау 
by his desire to secure continuous current. As Lord Kelvin 
taid, ''Edison's arrangement without the commutators is 
the plaintiffs arrangement, and the only object of the 
commutators was to convert the continuous current into an alter 
nating current of high tension, which then passed through ths trans- 
formers and came out as an alternating low tension current to another 
commutator, the object of which was to deliver a continuous low 
tension current, but no alteration was effected either in the tension 
or the quantity. Mr. Swinburne did not really disagree with this 
view, for he said that if you remove the whole of the commutators 
and substitute alternating currents you have the Zipernowsky system, 
and the only objection that he suggested to Edison's system had 


ray. I find that in 1883 Fesquet coupled the pere in pan e 


y 
and must be dismissed with coste. 
— Овіррв (for the defendants) asked for costs on the higher 
e. 
His Lonpsni asked if that was done generally. it 
Mr. 1 (for the plaintiff) sald that he could not say that 
was us 23 
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* — 
иг Onters said he knew that it was done in such complicated vases 
M 


His LogpsmrP: Do you object, Mr. Walter? 

Mr. Waiter: Yes, I do. 

Mr. Овтрре said he had known costs on the higher scale 
given in cases of less complexity and difficulty. 

His Говрантр: I see in the White Book something that helps you, 
Mr. Cripps. It says that costs on the higher scale will be allowed in 
patent cases where scientific witnesses are necessary to be А 

Mr. WALTEB submitted that in this case no experimental work had 
been required. It was only examination and construction of docu- 
d was a pure question of argument on the construction of 

8. 

Me. Свррв said that in this case they had had necessarily on both 
sides the moet eminent men. 

His Lonpsmre: Well, Mr. Walter, I should think that probably 
even you would prefer that I should give costs on the higher scale. 

бад action was accordingly dismissed, with costs on the higher 
кї 


CORRESPONDENCE. 


Inductor Alternators. 


I trust you will forgive me once more trespassing on your 
space with regard to this question. The interesting experi- 
ment you suggest with the L^ioester machines would, I 
think, prove the strength of my argument. Lot us in 
theory remove the part you call the inductor, and which I 
call the revolving field, and then calculate the strength of the 
magnetic flax set up around the exciting coil with a certain 
strength of current in that coil. Then replace the field, 
remove the stator, and repeat the calculation with the same 
current strength in the coil, you will find the flux is now 
three to four times as great. The reason is self-evident by 
reference to the figs. 2 and 1. In the first case the flux 
has an iron path on only one side of the coil, whereas in the 
second case it has an iron path on three sides, 

Returning to Mr. Mordey’s original inductor alternator, а 
tracing of which I sent last week, it is evident that the 


strong field is produced when the stator is left in position 
with the coil (бу. 8). "This, therefore, is the field of the 
LasicgsTER MACHDNE. 1 
S Ў BRE Armature. . 
Fic. 2 | 
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г] Inductor. 


Morpgy INDUCTOR. 


machine, and it answers exactly to its description; the 

coils are wound on the polar projections of the 
field, which is decidedly not the case in the Leicester 
machine, In fact, the machine is of a widely different type, 
and if you carried out the experiment you suggested, you 
Would find that you would no get any throw in a galvano- 
meter in circuit with the armature coils. 

A Mordey inductor alternator under similar conditions 
would certainly give a very strong deflection. In the 
Leicester machine the flux entering and leaving the same 
coil on the game side cancels its own effect. These two 
machines differing во widely are both included in your 
definition of an inductor alternator, and prove my statement 

the term is simply meaningless if it has become general 
ae it to all machines with fixed exciting and armature 

8. 

That it is general practice is to be doubted, as on the 
Continent, where the type of alteruators with fixed coils and 
revolving fields were made to practical requirements, 


c still they are mostly made, the term is hardly ever 
use 
| . Percy Rosling. 


The correspondence appearing in your last issues on this 
subject put me in mind of an article I had seen in the Electro- 
technische Zeitschrift some years ago. It ia the reprint of a 
very able paper read by Prof. E. Arnold on February 6th, 
1895, on “Unipolar Induction and Alternators with 
Stationary Windings.” | | 

After dealing with the theory, the Klimenko machine, 
also mentioned by Mr. Rosling, is given as the first instance 
of an alternator of that class, it also appears from that paper 
that the type now mostly in use has been devised almost 
simultaneously. by Mr. R. Kennedy, in England; J. 
Sohlmann, in Germany ; and Mesars. Kolben & Arnold, in 
Switzerland ; closely followed by the Stanley Electric Manu- 
factoring Company in America. 

Prof. Arnold defines this class of machine as “ unipolar,” 
and considering his early and useful work in connection with 
this class of machine, his opinion is well worth recording. 

He points out that the main difference between the t 
then being developed and the ordinary alternator lies in the 
fact that the magnetic flux in the latter goes through a com- 
plete cycle, whereas in the unipolar type that flux only varies 
ita iatensity without reversing ita direction, thus securing a 
number of most important advantages. | 

Prof. Silvanus P. Thompson has recently objected with 
reason to the use of the term “unipolar,” substituting for 
it the term *homopolar" as opposed to “ heteropolar." 

Adopting these terms we can divide alternators into two 
great classes. The Homopolar " and the Heteropolar.” 

Both these classes allow of a construction which secures 
stationary windings throughout the machine, | 

The definition of &n induotor alternator as given by Mr. 
Rosling is quite correct, it defines a type of machine which 
is to be fouad in both these olasses, the Kingdon machine 
being an illustration of the heteropolar inductor, the Mordey 
machine referred to by Mr. Rosling, and which has never 
been tried in practice to my knowledge, illustrating the 
homopolar inductor. _ 

The Leiceeter type of machine is absolutely unique, since 
the action of the poles on the laminations classes it as homo- 
polar, whereas the polar action on the condactors entitles it 
to be called heteropolar, under no ciréumstances can that 
type be termed an inductor alternator. | | 

The polar action оп the iron being of the greater import- 
ance (since whether the conductors are subject to discon- 
tinueus homopolar or to heteropolar induction, the result is 
the same, viz., alternating current), I should say the Leicester 
machines were “homopolar alternators,” and if greater 
precision was required would add of the “revolving field 
type.” 


Val. A. Fynn. 


The Use of Rubber-Insulated Wires in Steel Conduits. 


Taking your correspondents’ letters in the reverse order of 
their coming, I must thank Mr. Isherwood for so clearly 
showing that I did not consider 300-megohm insulation good 
enough. The 600-megohm class I advocated has, I believe, 
for small wires, an actual insulation of 2,000 megohms. 

Мт. Heaton also does me the honour to compare my recent 
statements with some made in 1897, but we must all advance 
with the times, and sinoe Simplex tubes have come on the 
market, it would be absurd to use ordinary gas pipe. I 
should again like to point out that the moral of my article 
was intended to be that only the highest grade of wire should 
be . used in any system of conduit, unless some insulating 
material, less perighable than vulcanised rubber, can be found. 
It is, of course, possible to criticise indefinitely, but 1 think 
that in this matter we ought to pull together. 

In this respect I thank Mr. Bathurst, who has allowed 
himself to be drawn. I have always thought that he had 
something up his sleeve in the way of bare inner and earthed 
outer, and, although this opens quite a new and very large 
question, I hope, when he has succeeded in sweeping away 
some of the prejudices of the supply authorities to earthed 
outer systems, he will take us into his confidence and show 
us that there is “no deception.” With regard to bare 
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inner wire—this question was touched upon in an article in 
this journal lest year on insulating conduit, and it was 
therein pointed out that it would be necessary to run one 
tube for every bare wire—i$.e., that two bare wires for 
different circuits could not go in one tube, but in his sub- 
Bb yes letter Mr. Bathurst did not reply to this point. 

cannot myself see, if Mr. Bathurst is going to put a 
bare wire in an insulated tube, why he should not at once 
use а concentric steel armoured wire. What is the use of 
the air-space in his tube? Perhaps he will вау, or must we 
wait for the electric wiring millennium ? 

ү. Zingler. 


Paralleliog Single-Phase Alternators. 


I have read with interest your correspondent’s suggestion, 
or method, for detecting whether the incoming engine is 
going too fast ‘or too slow when paralleling single-phase 
alternators. It appears to me, however, that the well-known 
“spot” method is much more simple and applicable to those 
who “parallel” as part of their daily routine. 

In the case of fly-wheel alternators these spots are simply 
а series of black and white patches painted on the rim of 
the fly-wheel, and, with disc armatures, generally white 
patches only are painted on the armature disc in the form 
of acircle. By the light from an alternating arc lamp these 
spots clearly show in which direction the incoming engine 
is running. If too fast, the spots appear to move in a 
forward direction, апа if too slow the reverse. This method 
is used in many central statione, and drivers readily know by 
watching the “spots” whether the engine is running above 
or below synchronising speed. It is also a very useful guide 
where the alternators are placed at a distance from the 
switchboard, and in many cages out of sight of the operator. 
In the case of the Mordey alternator this phenomenon can 
be easily noticed by glancing at the field pole-pieces, the 
poles of the magnet acting as spots. 


February 10th, 1900. 


Ernest W. Dunton. 


Departure of Electrical Engineer Volunteers for Service 

in South Africa. 

You will probably have seen a letter from Mr. McMillan, 
honorary secretary to the Dinner Committee, whoare arranging 
for a good “send-off” for the Electrical Engineers (R E.) 
Volunteers leaving for South Africa. I would like to take 
this opportunity of saying that already a good response has 
been made to this appeal ; and that many gentlemen from 
different of the country are sending their cheques, 
though саш Basse that they will not be able to be 
present at the dinner. Thinking that this may form a 
precedent with regard to other of your readers, I would 
Intimate, by your courtesy, that we should like а good 
response from the entertainers of our friends who are going 
abroad, and shall be glad to receive cheques from those who 
also will not be able to attend the dinner. 


Henry Edmunds, Honorary Ti casurcr. 


Hoepfner's Carbon, 


In one of the articles recently published on the electro- 
chemical industries, I observe that the anodes employed in 
some works are describ:d as * Hoepfner's ferro-silicon and 
старша al carbon obtained by methods of Сазіпег and 
others. 

I would be pleased if you can inform me who are the 
makers of this carbon, and where it can be obtained. 

G. W. 

Swansea, February 9th, 1900. 


Deficient Postage. 


I have several times recently received typewritten circulars 
from patent agencies in New York with only a portion of 
the postage paid, with the result that I have had to pay 
something like 5d. in each case for absolutely valueless com- 
munications, The two chief offenders are the International 
Patent Exchange Burean, of 305, Broadway, New York 
City, and Edgar Tate & Co., 245, Broadway. 


I shall be obliged if you will give publicity to this letter, 
as I thiok the meannees of the trick is deserving a public 
protest. e 

The envelopes are invariably sealed up, and it is quite 
impossible to say whether the letters contain anything of 
value or not, until opened. 

Walter P. Adams. 


February 12th, 1900. 


Friction Losses in Dynamos. 


I find some difficulty in reconciling the apparently oon- 
tradictory statements in Mr. C. O. Hawkins’s letter on the 
above subject. According to Mr. Hawkins, the bearing 
friction increases when the machine is excited—if there is a 
want of symmetry in the field—because the shaft is bent by 
the magnetic pull exerted on it by the field, so that the 
relative positions of journal and bearing are altered. This, 
no doubt, is perfectly true, and, if the shaft is appreciably 
bent, then the statements made in my article are not correct. 
So far everything is plain. But Mr. Hawkins next goes on 
tosay that if there is increased heating, it may be due to bad 
design, owing to which the shaft is not sufficiently stif. 
Evidently, then, Mr. Hawkins holds, and in this view he 
will, no doubt, receive the support of all competent dynamo 
designers—that the shaft should be given sufficiently liberal 
proportions to enable it to withstand any additional pull due 
to want of symmetry in the field, without appreciable bending. 
If, however, there is no bending—i.e., if we are dealing with 
a mechanically well-designed machine — then any slight 
want of symmetry in the field will not, аа Mr. Hawkins 
admits, oause increased friction loss. It therefore appears 
to me that Mr. Hawkins himself refutes the statements con- 
tained in the opening sentences of his letter, and that he 
practically admits the soundness of the views contained in 
my article—so Jong as these are not applied to machines of 


r or antiquated desi 
poo 1 gn. Alfred Hay. 


University College, Liverpool, 
February 9th, 1900. 


Mechanical Stokers. 


I have noticed in this week's issue of your paper a review 

of my contribution to the Engineering Times on 
„Mechanical Stokers.” 

Personally, I thought it was only too well known among 
engineers, and also among many steam users, that the coking 
stoker does very poor work in boiler efficiency; I have come 
across many instances of 7-foot Lancashire boilers and 
coking stokers, where an evaporation of 400 gallons per 
hour, and sometimes less, is being obtained with bituminous 
Black as fuel. 

Ithink your readers will agree that 400 gallons per hour 
is just about poor enough for a boiler of the size named; with 
the combination of forced draught and coking stoker, it 18 
quite ible to get 800 gallons an hour out of the 
same size boiler, and at the same time the highest efficiency 
in fuel duty. I may say that with this combination I have 
seen 1,262 gallons per hour evaporated from a cold feed with 
nuts as fuel and an 8-foot boiler (this without smoke, OO,, 
13 per cent.). | 

There is one thing in your review I must take exception 
to; you apparently agree with me that steam jets which have 
been so generally adopted for keeping bars cool, are very 
wasteful and of little use; then, because I recommend a forced 
draught stoker with steam jet blowerr, you proceed to say 
that I have recommended what I have condemned. І would 
point out that I do nothing of the kind ; steam jets with the 
ordinary stoker are not used in connection with a blower, 
and alarge number of them are used, while they serve no 
useful purpose, whereas with the forced draught stoker only 
four are used in connection with the blowers, their main 
object being to give a proper air supply, and to do 
boiler and fuel duty, and in doing that, of course, the bars 
are kept cool by the action of the air in the enclosed aehpit ; 
these jets use at the most 3 per cent. of the total evapora- 
tion, and enable the coking stoker to perform such work 88 
has never been approached before, while ordinary steam jets 
have been proved to use 8 per cent. of the total evaporation, 
and for the most part utterly failing to do any good. 

W. Francis Goodrich. 


— айыу йы s, лр. 
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An Electrolytic Centrifugal Process for the Production 
of Copper Tubes. 


Some years ago I availed myself of the hospitality of the 
pages of the ELECTRICAL REVIEW to make a reclamation of 
my discovery of the synchronous rotation (parallel ranning) 
of alternating dynamo-electric machines. I have now to 
request that you will be good enough to publish in your next 
issue the subjoined reclamation of the electrolytic centrifugal 
process described in the Review of the 9th inst. The 
reclamation is a сору of my contribution to the discussion 
on Mr. Cowper-Coles’ paper read before the last meeting of 
the Institution of Electrical Engineers. 


Henry Wilde. 
Alderley Edge, February 12th, 1900. 


Mr. H. Ипра, F. R. S.: I have read with much interest the paper 
of Mr. Cowper-Coles on an electrolytic centrifugal process of pro- 
decing copper tubes. May I point out that the process described is 
identical with the one patented by me in 1875, No. 4,515, which bas 
been in succesefa) operation in Manchester and elsewhere for more 
than 20 years? By the publication of his paper, Mr. Cowper-Ooles has, 

however, rendered an important service to the electro-metallurgical 
induetry in exposing the fallacy of submitting electro-deposited 
surfaces to tbe friction of foreign substances during the process of 
deposition. His paper also contains much valuable information on 
the electro-metallurgy of copper which is not available in other 
publications. 

Sabjoined sre extracts from the specification and claims of the 
patent referred to :— 

" Whereas attempts have beon made from time to time to 
substitute iron rollers covered with a thin layer of copper by means 
of electricity, for the solid copper rollers used in calico printing 

.and in other processes, but owing to the expense of the battery 

wer, and the slow rate at which tbe copper was deposited in 

he reguline state, such attempts have not hitherto been commercially 
successful. 

% Now my invention consists in giving to the electrolyte or 
depositing liquid in which the roller to be coated is immersed, 
or to the positive and negative electrodes themselves, a rapid 
motion of rotation in order that fresh particles of the electrolyte 
may be brought successively in oontact with the metallic surfaces. 
By this means powerful currents of electricity may be brought to bear 
upon small surfaces of metal without detriment to the quality of the 
(Opp deposited, while the rate of the deposit is greatly accelerated. 

P. Instead of acing the whirling motion of the electrolyte by 
the rotation of the roller, в, as above described, 16 may be prodaced 
by the rotation of the positive electrodes, а, mounted on a revolvi 
frame, or by paddies revolving in the annular space between fixe 
electrodes and a fixed roller. (p. 5). пе 

* This invention may also be applied to the electrolytic method of 
refining соррег described in the specification of letters patent granted 
to J. B. Elkington, November, 1865, No. 2,888. (p. 4). 

Claims :—" First, imparting a rapid whirling or rotating motion to 
a depositing solution in the manner and for the purpose described. 

e « « « “Lastly, the application of the whirling or rotatory 
motion of the electrolyte in the refining of copper and the apparatus 
for effecting the same, as shown and described.” 


[REPLY to“ A Weekly Subscriber," whose letter a 
Jast week.—Mesers. Ward & Goldstone, York Street Electric 
Works, O.-on-M., Manchester, write that they can supply and 
cover the wire required.— Eps. ELEc. Rkv.] 


THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 


Ат the meeting held on Thursday evening, the 8th inst., the 
President, Prof. S. P. Thompson, announced that the 
executora of the will of the late Prof. D. E. Hughes had 
communicated to him the fact that the will contained a pro- 
vision for a legacy of £2,000 to the Institution, to be 
invested, and to form the “D. E. Hughes Scholarship 
Fund." This fund is to be administered on similar lines to 
the Sir David Salomon's Fand, and is to be used for provi- 
sion of scholarships to assist students preparing for the 
calling of an electrical engineer. The Secretary announced 
that Mr. A. W. Heaviside had b2en appointed chairman and 
Mr. W. D. Hunter vice-chairman of the Newcastle Section 
of the Institution. 

Mr. R. Percy Sellon then read his paper on “The 
Standardisation of Electrical Engineering Plant.“ In the 
discussion Mr. Crompton, after thanking Mr. Sellon for 


bringing the subject before the members, ssid it was a 
paper of arguments with which he thoroughly agreed, and 
all should help the writer to carry out the suggestions at the 
end of the paper and strengthen the Uniformity Committee of 
the Council. Manufacturers in England had suffered from 
the vagaries of consulting engineers, but he did not tbiuk 
that very much harm had been done up to the present. The 
list of stations at the end of the paper, no doubt, did show 
variations, but that list showed that consulting engineers had 
not insisted upon great variation». The 100-volt pressure 
of supply had been in cases raised to 110 volta to enable two 
arc lamps to be run in series : after several years it was dis- 
covered that manufacturers could make higher voltage lampe, 
and when the lamp makers had so far improved their 
manufactures that it was possible to use double-voltage 
lamps the higher pressures came into general use. 
Mr. Crompton thought the list proved that consult- 
ing engineers have not behaved badly. On the 
question of periodicity, he thought Mr. Mordey could deal 
with that point better than he could. No doubt a greater 
variety of frequencies than of pressures has very 
hard upon manufacturers, and only makers of motors and 
arc lamps know the anxiety of having to meet the require- 
ments of so many different frequencies. All must agree that 
the advantages of standardisation would, in the end, come 
to the user as much as the producer. Take the ordinary 
conditions of life, sewing machines, for example, are turning 
out in large quantities exactly alike. Only when motors are 
produced in very large quantities can they be produced at a 
price the user cares to pay. The trade in 4 н.р. and 3 H.P. 
motors—such sizes as are uged in houses for small domestic 
purposes—has been stirred up, and there has been a very 
great lowering of cost. Also the working of tools taking a 
definite amount of power with motors fitted on these tools is 
another outlet demanding cheap motors. He thought it was 
evident that by a natural law beginning at the smallest 
motors, we shall ually standardise them, bu: there was 
no doubt the Inatitution could assist by calling the attention 
of the engineer of the user to the enormons advantage of 
adopting the principle of standardisation. | 

Mr. Blackburn believed that each manufacturer must begin 
at home and then try to convince the user of the benefit. If 
each manufacturer did that agreement would gradually come. 
If the user would state the ends, the manufacturer would find 
the means. He thought that in dynamos and continuous 
current apparatus and machinery, there was a кше to 
gradually arrive at а basis. It would lighten the task of 
the manufacturer as regards continuous current dynamos if 
the engine builder would help to reduce the very consider- 
able present diversity of speeds; the assistance would be 
very great if makers of engines would arrive at a definite 
Standard of speed. As da gps competition, he thonght 
that the саве usually cited showed that the principle 
of standardisation had arisen from the quantity required 
and not quantity from standardisation. 

Mr. Slater Lewis thought the first question was how to 
meet this point of competition; that this country is being 
beaten is a matter beyond doubt. He had worked out the 
effect of one manufacturer паше machines оѓ one size and 
type only ; the plant and establishment charges would then 
fall enormously, and cranes and tools could be better proe 
portioned to the work required of them. With one style 
and size only of dynamo, he reckoned the establishment 
charges would fall 60 per cent.; in electrical manufacture 
these charges are generally mach higher than with anything 
else. Large shops are filled with all sorts and sizes, from 
machines the size of a hat to those 15 or 16 feet in diameter. 
We must standardise. He thougkt Mr. Orompton was 
wrong when he said that these things will right themselves 
automatically. He had arranged with his own firm to 
standardise a series of motors, and he hoped in a short time 
to sell nothing else, but manufacturers must be supported by 
by consulting engineers. Various specifications required 
work involving alterations in patterns and of drawings. In 
almost every dynamo manufacturer’s shop in this country 
the stores were huge. He would be only too pleased to see 
some steps taken to standardise as the most effectual way of 
meeting foreign competition. 

Mr. Johnson said he had something to do with assisting 
to standardise electrical apparatus. The first thing was to 
standardise what you want, and let the manufacturer 
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standardise that. In the States a traction company simply 
says it wants so many cars, motors, &c., and gets them out 
of manufacturers’ stock, so to speak. 

Mr. Raworth was glad to note the very hearty reception 
of the paper by а very large audience. He was sorry the author 
had not read the paper before at the Institution, but Mr. Sellon 
had given them a very good paper that evening, and had 
thrown down upon the floor something he likened to a bone 
long enough for two dogs to get at at the same time. When 
Mr. Mordey read a paper he had spelt dynamos the wrong 
way, and had more nearly immortalised himself by that than 
by his many inventions. Mr. Sellon had given bis paper 
a wrong title that did not fit it. Here Mr. Raworth 
asked the meeting to consider the meaning of the word plant, 
as the word is used in legal documents: The machinery, 
tools, and utensils used in a particular trade." A char- 
woman buying buckets and МЕ уна brushes bought plant; 
when a lady did so, she only bought domestic utensils. 
Mr. Raworth being in his best form, was hugely appre- 
ciated, particnlarly when he went on to a further illustration. 
А lady keeping a very large girls’ school might be asked 
what she produced, and might reply: Young ladies most 
accomplished and elegant." If asked. Haven't you any 
ымы Е 185 pus e d wa to dieu as Buch 2 
produced from her fini article by a “ process, under 
the guidance of а p."—The aang Md of opurse, 
do not become “plant” until affer the above process ! 


(To bs continued.) 


BUSINESS NOTICES, &o. 


The G.E.C. Staff Dinner.—The tenth annual meeting 
of the principals, staff, and friends of the General Blectric Company 
was held on Saturday evening last at the Trocadero Restaurant, and 
notwithstanding a violent snowstorm and the terrible state of the 
streets a goodly company of some 250 sat down to enjoy the lavish 
hospitality provided for their delectation. As in 1899, the one 
regret in an otherwise merry evening was the unavoidable absence of 
Mr. Gustav Byng, who is still unfortunately unable to face an 
English winter of the kind we are now passing through. The dinner 
was one which reflected every credit on Messrs. Lyons & Oo., and the 
quiet and prompt manner in which the serving was performed left 
nothing to be desired. Later in the evening a smoking concert, the 
programme arranged by Mr. Electrophone” Booth, took place, as 
at former gatherings, but it is a question whether in future it would 
not be better that a part of the programme at least should be carried 
out between speeches, which on the present occasion were numerous 
and lengthy, although everybody deprecated the idea of taking up 
time. The monotony of succeediog h would be thus 
avoided by pleasant interludes, and those to whose task it falls to 
make replies would have a few minutes in which to oollect their 
thoughts. With the dinner commencing but little after 6.30, it was well 

t 10 o'clock before the concert commenced, and then the items were 


clair, Major Orompton, 

others, were eloquent whether in their serious moments or 
in lighter mood as occasion required. We regret, however, that 
exigencies of ce will only allow us to refer to the masterly 
address of Mr. t. wbich was fitted more for a technical audience 
than for a mixed gathering of both sexes, but possibly the occasion 
was seized of having the staff present to read, learn, and inwardly 
digest food for the mind after repletion of the body. 

" Mr. Max Byng, on the occasion of our tenth annual dinner," said 
the Obairman, “dwelt in the most pleasant manner on our growth and 
tbe sterling qualities of our staff. The drift of bis statistics was to 
show how,from a small private firm, struggling for the bare means of 
existence, we slowly but surely developed into one of the leading 
electrical firms of the kingdom. I think it should be of interest to 
know how the G. E. O., in its prccess of evolution, bas come across 
difficulties that, to my mind, sooner or later, will have to be 
remedied if the prosperity of a few modern engineering ccncerns 
is to be converted into a supremscy of British electrica] industry. 
Ia the working out of our scheme of expansion, we came across a 
number of obstacles which I will reiterate not in the sequence of 
their relative importance, but in the order in which they happened. 
Firstly, we had to look out for land. In the selection of our land for 
the erection of new factories, you will not be surprised to learn that, 
pete jud we scoured the whole country, there were only a limited 
number of sites that combined all the atrategical advantages required 

us, and that some ot the most likely sites we selected were unsuit- 
able for some peculiar reason. We met with all sorts of peculiar 
rigbts that were attached to different places. Nobody was anxious to 
exercise these rights, but it was а question of precedent, and, there- 
fore, it became law. Would it not be wiser to bave laws adapted to 
modern requirements таблет than laws с: mposed of accidental pre- 
oedent ? y * community and many an industry would derive 


benefit from such laws. , опе of the essential pointe of 
site is, that it adjoins a railway lino. I was assured it was a con- 
siderable concession on the paft of one of the leading lines to 
us a railway siding, for which we pay, though, engineering 
point of view, there appeared next to no difficulties. How differently 
countries with which we are asked to com- 


i 
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pose 
We nominally work under the advantage of com 
between railways, but we all know that this advantage is y non- 
existent on account of the combination between railways by which 
they secure АП the advantages of а monopoly without the obli 
incümbent on a monopoly in the bigher interests of the State. 


Now that we are no longer the only nation that does 


3 


business in trans-Atlantic countries, and now that competi 
with other countries is ieu кеп every day, it becomes 
essential that we should offer our foreign customers goods measured 
and easily to understand, or it will be one more point 

England in the commerces of the world. The next important ques- 
tion brings me to that of labour. I need only say that I have the 
impression, though there has been a great deal of labour legislation 
during the last 20 years, but all that bas been done bas been mainly 
in the spirit of how far to give way to the demands of 

The workmen themselves made their demands by simply voting for 


might bave been averted, had the workmen had the chance 
the other side, and of getting familiar with the larger issues at stake. 
I do not therefore blame the workman. I blame the employer 
for not sufficiently disseminating suitable knowledge amongst 
the men, and for not being in sufficient touch with the men. 
Of course I do not say that we employers should start a lot of stump 
orators in opposition to the present recognised leaders. It behoves 
us to go tothe bottom, and at the bottom of it is better education for the 
workman. Take the eons of a Salford or East London workman, who 
bas his five senses about him, otherwise health, and no particular 


back, but seeing that the EnmorRICAL Бушуу has recently raised 
this point, I dismiss it without further illustration. At a 
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bring to the notice of our guests the breakers ahead, 
of vantage of my position allows me to see. It is you engineers, 
ele press, and others of our guests here to-night, who will 
asked to de the governments, the municipalities, and 
capitalists of the country; it is you who will have to study 
these serious and difficult problems in order to remove the 
p under which we bave to labour, or, anyhow, to point 
out to those who have the power to remove them. In the hope 
you may be successful in this endeavour, and trusting that we in 
G.E C. may live to reap the benefits, I ask. you, my colleagues and 
friends of the G. I O., to drink the health of our guests, coupling 
with the toast the names of Mr. Roger Wallace, ОО, and Mr. 
Raworth." 

During the proceedings the following letter from Mr. Gustav B 
to the gentlemen of the staff was read: — You who have wor. 
with me for so many months will understand my feelings to-day— 
absent from your dinner, far away from London—absent from the 
General Electric for во many months. However, two factors have 
somewhat lightened the sacrifice which I have to make to my health. 
Tho first is, the doctors give me hopes that I shall regain my health 
and be able to resume my life's work; the second is this—the manage- 
ment, the ordinary development of the General Electric Oompany, 
has not suffered during my absence, thanks to the work and tbe 
devotion of my brother, Mr. Hirst, and the whole staff. The main 
purport of my message to you is to refer to this fact. I wish to point 
out to you that not only bas the General Electric Oompany not 
suffered, but has, during the last year, advanced even at a greater rate 
than during any previous period—that, in spite of my il your 
directors have made preparations for such progress, increase, and 
enlargement which leads me to hope that, with God's help, the 
General Electric Company will be one of the foremost elecirical 
enterprises in the world. To belong to the staff of a progressing firm 
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must be an encouragement to you, and must give you chances for 
increasing your own material interest, and therefore I am not wholly 
selfish when I ask you to continue working with heart and soul for 
the interests of the General Electric Oompany. At present our 
country is going through a crisis. It will emerge triumphantly if 
every citizen, rich and poor, high and low, will help. You ask me 
how? Let every citisen do bis daily work with double sal; he bas 
to work to-day not only for himself, but also for his country. 
On this ground also, gentlemen, work with double energy, and in 
helping to make the General Electric Company a firm that can and 
will uphold English manufacture, you will assist not only yourselves, 
iri cete e es despaiched Qo Me B wishi him & speed 
egram wae then tched to Mr. ng him a y 

return in good health. ы s 

Quite a number of prominent visitors were present, and many 
friends of the firm from the electrical press, consulting engineers, 
electrical contractors, railway officials, &. 

The G. E. O. is certainly to be congratulated on the high position it 
has secured, and signs were not wanting that it will not be satisfied 
until it has found fresh worlds to conquer. 


London County Council.—The Parliamentary Com- 
mittee reminded the Oouncil at the meeting on Tuesday last week that 
the promoters of the South-Hastern Metropolitan Tramways Bill own 
some three miles of tramway lines situated between Greenwich Road 
and Rushey Green, constructed under their Act of 1888, and pur- 
chasable in 1909 by the Council under the Tramways Act, 1870. In 
the Bill power is sought to make certain extensions in Lewisham and 
Penge, and also outside tbe County of London. It is further pro- 
posed to widen Bromley Road, Stanstead Road, Perry Hill, and 
Sydenham Road, and certain roads outside the county, and also to 
take lands in Lewisham compulsorily for an electric power generat- 
ing station, and to apply to the existing and proposed lines any form 
of traction other than animal power. Under the standing orders of 
Parliament it is necessary for the promoters to obtain the consent of 
the Council, as the “ local authority," to the introduction of the Bill. 
On the recommendation of the committee the Council decided not to 
give consent to the introduction of the Bill. It was resolved to 
approve plans for а wood and iron smith's shop to be erected by the 
Oharing Orcas and Strand Electricity Supply Corporation in Com- 
mercial Road, Lambeth. 


Bankruptcy Proceedings.— Under the failure of J. H. 
Doaglas- Willan, 16, St. Helen’s Place, E. O., a sitting of the London 
Bavkruptcy Court was held last week before Mr. Registrar Hope, 
for the debtor's public examination. He states that he came to this 
country from the United States in 1890, and bas since been chiefly 
interested in two electric lamps known as the Stem and the Bowen. 
The Stem patents had been allowed to lapse, but the Bowen patents 
are stated to be worth £500,000, and as the debtor claims one-fifth 
interest in the patents, he returns that as an asset of £100,000, whilst 
the liabilities are roughly estimated at £12,000. The failure is attri- 
buted to expenses incurred in unsuccessful endeavours to sell the 
Bowen lamp; to excess of expenses over income; and to the debtor's 
liability on surety of moneys lent by friends to the Douglas- Willan 
Setory Company. The examination was adjourned to give the 
debtor an ity of filing the statement of his affairs. 

p Notice is given in the London Gazette of a first and final dividend 
of 5d. in the E, in re A. G. Inrig (Globe Electrical Oompany), White 
Post Lane, Victoria Park. 

Notice is filed of арра for debtor's discharge іп the сазе of 
B. L. Joseph, electrical engineer, Brondesbury and Oanonbury. The 
hearing is arranged for March 1st at Bankruptoy Buildings. 

At Bristol last week, Frederick King, Btone Bridge, Bristol, 
electrical engineer, was briefly examined by the Official Receiver, 
and also by Mr. H. O. Trapnell. He stated that the whole of the 
furniture belonged to bis wife, who bought it when they lived at 
Leicester before coming to Bristol. He was an improver at the time 


and had no means of bis own. He came to Bristol in 1877 and bis 


wife lent him money to start him in business and made further 
5 time to time. The examination was adjourned to 


Electricit Houses.—One of the the moat 
charming brochures that we have received for some time past is 
issued by Messrs. Ernest Scott & Mountain, relating to Electricity 
in Country Houses.” The subject provides ample scope for some 
beautiful illustration work, and the compilers have made excellent 
use of the opportunity of F of some of the 
electric light installations which they have pet into mage Д country 
mansions in the northern counties. The illastrator’s art 

every page, and in the pages where are some general notes 
+? electric heating and lighting, the accompanying pictures 
of spparstus are so well executed as to give them & more than 
ordinary interest. The booklet is a work of art throughout, and the 
good printing and glazed paper have materially alded in producing 
a very pleasing effect. From oover to cover there is something in- 
, and the capital photographs, both of exterior and interior 
parte of country mansions, with their palatial halls and their cosy 
nooks and corners, tell among other things, of the great importance 
artistic design plays in electric lighting work, where fittings, shades, 
and so forth have to be brought into harmony with the thousand-and- 
one other things of artistic taste and beauty to be found within the 
residences of our town and country magnates. We have said suffi- 
cient to show our appreciation of this little publication withont 
labouring with detail, and we understand that Messrs. Scott and 
Mcuntain will рс to forward а copy to anyone interested in 
tbe subject, and, of course, particularly those who may contemplate 
taking steps in the direction of private house ligbting. 


Electrical Wares Exported. 
Wim mme Fes. rn, 1889 Wix внрма Fep. бтн, 1900. 
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Hamburg. Teleg. mat. 800 " Teleg. sundries .. 95 
Launceston..  ..  .. 89 | Chinde. Teleg. mat.. 348 
Lisbon 50 Ohristiania, Teleg. wire 187 
Madras $5 418 lombo .. vs s 1,023 
Melbourne .. 79 Copenhagen. Teleg. wire 186 
Napier, N.Z. ке 80 urban ке aie ws .. 801 
Port кре aa б pest London e se ee a 
9° & ee . o ee us ing ee oe ee ee 
Rangoon .. is " 50 Gothenburg : as - 87 
Более Teleg. cable . ini | Haar Teleg. cable .. 591 
ang % ee ee ee am ео eo ee ee 
Af Teleg. cable 1,880 | i iiia Teleg. mat. . 250 
" Teleph. mat. 25 Hong Kong.. БЫ С Se . 156 
Singapore .. - * 15 | Malta E s © 140 
А Teleg. cable 10,500 Melbourne. zu > 851 
Sydney P ЕТ: 1,925 | Nagasaki. Teleg. cable 11,800 
99. . ca oe ee Б oe . oe 
Syra. Teleg. mat. 17 St. Petersburg. Teleg. wire . 220 
Wellington (№.2.).. .. .. 999 | Santos „ „% % 80 
ü „ Teleph. mat. 1,714 Sir Vs 192 
ingapore .. " is 25 
Sydney a "RET .. 055 
Wellington vs Ба .. 210 
" Teleph. mat. 199 
Total  .. 94,974 Total . .. £94,484 


Foreign Goods Traushipped. | 

| f | Brisbane. Teleph. apparatus £160 
Buenos Ayres. Electric light : 

fittings oe ve ee ee 


He 


Electrical Wares Exported. 
Win mom Fes. 14ти‚ 1899. Win won Fes. 19тн, 1900. 


Adelaide  .. .. Value £675 Amsterdam. 28 . Value 260 
Alexandria .. as $a s 46 Auckland .. Sa o жа © 40 
» Teleph. stores .. 116 ery dp os Ме T ee 
Amsterdam. Me «s . . 840 Brisbane. Teleg. mat. .. .. 119 
Antwerp... oe EN . 490 Buenos Ayres NS „ 6 
Auckland .. T 4% .. 143 j Teleg. mat. 12 
Boulogne es ee е se ee 82 Calcutta ee Е 9,556 
Brisbane ee ee ee ee 23 Cape Town ee ee 1,877 
Buenos Ayres, Teleg.mat. .. 683 » Teleg. mat. 699 

8 Teleph. mat. .. 80 Christiania .. А as oe 10 
Calcutta "P ‘a . 308 Colombo ee vs . 351 
Canterbury wa ae . . 200 Durban is © sa .. 198 
Саре Toga .. ee ae T 72 „ Teleg. mat. .. 819 
Christiania .. АК c as 22 „ Teleph. mat. ve 80 
88 po . pu Va AT 16 3 озсо кл, ig 300 

penhagen T 291 amburg. Teleg. mat... oe 
Durban е eé 692 Hobart oe * . ee oe 25 
East London А s Kobe. Teleg. cable.  .. M 71 
Hamburg .. э +s .. 140 Launceston và 4% . 68 
Hong Kong. 15 tons old teleg. Leghorn .. wie s s 19 

wire (value not specified) .. is Lisbon. 2 tons teleg. wire 
Perth " «v sa . 2,724 Madeira... 2 oe 28 
Port Elizabeth 84 Madras vis n es „ 101 
Rio de Janeiro e - 25 66 Melbourne .. sa T ee 260 

15 Teleg. mat, .. 807 Ostend m е А 101 
Rockhampton oe ee ee 89 Otago * 9 hd 184 
Rotterdam. Teleg. mat. $a 18 Perth.. 182 
Bhanghal .. oe ee or 14 Port Said 8 • 48 
Singapore .. oe js . 812 Rockhampton  .. oe ae 54 
Stockholm. Teleg. mat. .. 110 " Elecl mehnry. .. 1,900 
Sydney % ч > . 1,188 Ws: Teleg. poles  .. 1,195 

и Те!ер. mat. 85 Rotterdam. Teleg. mat. a 60 
Toronto " * 8 Rouen T di 25 ae 74 
Wellington. es А .. $88 St. Petersburg. Teleg.paper.. 877 
Yokohama .. vd 8 .. 765 Shanghai. re $a ee 405 
Sydney vs ces Sea 616 
Tientein. Teleg. mat. .. ... 90 
Townsville ees es ee es ` 50 
Wellington oo [ ee 81 

Yokohama .. TEE T 
» Teleg. paper 2 82 
Total ia £10,980 | Total £18,868 


Foreign Gocds Transhipped. 
Jersey and Guernsey. Teleg. Gothenburg. Teleg. apprs. Value £50 
poles ins - - б Launceston, Elec. light wares 14 
Malaga. Elec. light wares... 16 
New York. Elec, lighting арры. 224 


Total . £304 


Electric Power and Cold Storage.—We have received 


„the following letter on the above subject:—" We notice in your 


issue of the 9th inst. under the heading ‘Electric Power and Cold 
Storage, a letter from Messrs. Handley & Shanks, of Dablin, com- 
mentiog upon your note in the previous issue of your valaable pa 
apon the cold storage installation at present put down for 
rmingham Cold Storage, Limited. We would point out that your 
note, as far as we are aware, was absolutely correct, and that had 
your correspondents read it carefully, they would not have written 
in the tone they have. The Birmingham installation is in no sense 
ап ice-making factory, as they assume, and is, as mentioned, for the 
cold storaga of hops. The total нр. at present installed is 82j, and 
space is provided for doubling the plant should it be required ata 
future date; if we subtract the power installed for ice-making plant 
Е 


266 


THE ELEOTBICAL REVIEW. гуа 46. жо. 1.160, Fannoanr 16, 1900. 


elevators, agitators, and , none of which are required in hop 
cold storage (an existing hydraulic lift being utilised), we maintain 
that this installation is not only the electrically-driven cold 
store in the country, but the largest in the United Kingdom. — Yours 
faithfully, Hargar, Ниувтт & DUFFIELD.” 

^ P.8.— The total cubic capacity cooled is three-hundred-and-sixty 
thousand (360,000) cubic feet.” | 


American Electrical Apparatus.—The Surveyor quotes 
from a letter written by Mr. R. W. Blackwell toa New York exchange, 
in which he says that the American export business is badly handi- 
capped by the careless manner of filling orders and still more careless 
methods of packing for shipment. He saysthat while the field in 
England is unlimited for American manufactured goods, to occupy it 
Americans must learn something of the rigid inspection to be 
and of the foreign methods of sbipment. He referred to а recent 
rejection of 300 tons of 4-inch pipe, because two-thirds of the pipe 
delivered was 36 inches and the rest 3 inches to 3j inches; 3,000 
trolley poles were likewise tbrown out because of bad casting, and 
40 trolley cars were rejected on aocount of bad workmanship, and 
10000 feet of American trolley wire would not stand the tension 

it. 


Auction 8а1е, — Оп 22nd inst. Messrs. Percy Huddleston 
and Co. will offer for sale by public auction, at Manchester, a quan- 
tity of electrical plant, particulars of which are given among our 
advertisements this week. 


Books Received.“ The Management of Dynamos,” b 
т 2 Lummis-Paterson. London: Orosby Lock оой & Bos. 
s. 


" Willing’s Press Gaide,” 1900. London: James Willing, jon. 
5. 


" Problèmes sur l'Electricitó," par Robert Weber. Third edition. 
Paris: Ch. Béranger, editeur. | 

" Nautisch-Technisches Worterbuch der Marine.” Pola; Heraus- 
geber; Redaction der Mittheilungen aus dem Gebiete des See- 
wesens.” 24 marks. 
Ра вог рле. Year-Book by H H. Kamps. romea, Coa 

ables, moranda,” . Kem 9ndon: Oros 
Lockwood & Son. 8s. E 


D'ssolutions, Liquidations, &c.—Messre. F. Monkhouse 
and engineers, Pilgrim Street, 
А partnership. Мг. Gradon will 
attend to debts and continue the business in his own name. 
At meetings of Messrs. Cuttriss, Wallis & Oo., held at the offices 
at Leeds on January 9th and 26th, resolutions were passed winding 
up voluntarily, and appointing Mr. J. W. Olose, of 7, Greek Street, 
Lzeds, liquidator. 


The Electric Light in the Treatment of Consumption. 
—Mr. William Lynd has just concluded a course of lectures in 
Bournemouth on the therapeutics of beat and light, given with a 
view of introducing the Dowsing radiant heat and light treatment, 
in copjanction with the open air method of treating consumption, 
now engaging the attestion of a large number of medical specialists. 
The bacilli of tuberculosis are rendered inert under blue light at a 
temperature of 116° F. and destroyed at 160° F. At a large 
sanatorium, where the “hut system is in operation,” Mr. 
Lynd bas been making some experiments with one of Mr. 
H. J. Doweing's radiators, and the patients bave been able to 
turn on an u electric sun" whenever the great natural luminary has 
not been available. Not only have the consumptive patients been 
able to enjoy the warmth without having the air polluted by the 
3 of combustion, but they have also been bathed in the germ- 
cidal light available at all hours of the day and night. The leading 
medical men of Bournemouth have displayed great interest in the 
experiments which are being made with the Dowsing Radiant Heat 
Light Apparatus. Next week Mr. Lynd will lecture in the 
es theatre of the Hastings Hospital to the members of the 
gs Medical Association, on the Downing electric radiant heat 

and light treatment. 


Electrical Exports for South Africa.—The British 
and South African Export Gazette says that electrical materials 
exported from the United Kingdom to South Africa during the four 
меша ending 3 mi: чаа аце M 0090, жыш £7,865 

e corres g period о : rge pro n of the 
material is for the tramway and electric light installations at Darban 
and East London. 


Fire.—The premises of Frederick Jones, Limited, elec- 
trical engineers, Sellers Street, Ohester, were attacked by fire on 
азаа evening last, and а good deal of electrical apparatus 


Foreign Electrical Goods and Apparatus in England. 
—Beveral alterations and additions bave been made in the Board of 
Trade returns in the first issue for the current year. So far, howa 
ever, as the electrical trade are concerned, the only item of interest 
is that importa of foreign electrical goods and apparatus are accorded 
а separate beading, the total of such imports during January being 
given as £63,153. 


Society of Model Engineers.—The ordinary monthly 
meeting of the Bociety of Model Engineers was held at the Memorial 
Hall Farringdon Street, E. O., on February 7th, Mr. Percival 
Marshall, А І Mech.E , presiding. A very interesting paper on High 
Tension Electricity” was read by Mr. Stanley J. Harding, and was 
illustrated by a number of very effective experiments with induction 
and Tesla coils, vacuum tubes, and X ray apparatus. 


The Seuth Wales Power Scheme А conference of 


Cardiff, in response toa circular sent out by the town clerks of 
Oardiff, to the 


counties of Glamorgan and Monmouth which are sffected by the Bill 
be requested to bring the matter before their members of Parliament, 
and urge them to support the opposition to the Bill, especially on 
second reading, which will take place in the course cf a few days. 
It was next resolved :—'' That a petition to op the Bill on second 
reading be prepared and forwarded to the several local authorities 
within the proposed area of supply, and that they be asked to adopt 
it and present the same to Parliament.” It was also resolved that 
the members of Parliament in South Wales and Monmouthshire be 
urged to oppose the following Electric Power Bills in the various 
stages through Parliament:—The County and City of Dublin Electric 
Lighting, Lancashire Electric Power, and Tyneside Electric Power. 
Further, it was resolved that the local authorities be at the same 
time requested to consider the propriety of putting themselves into 
a position to oppose the South Electrical Power Distribution 
Company's Bill on its merits, in the event of the second reading 
being carried. 


Trade Announcements.—In further reference to our 
notice of 19:h ult, Mr Edward Lomer, 12, St. Mary Axe, 5.0 
informs us that his agency for the Accumulatoren Fabrick A.G., 
Berlin and Hagen (Westphalia) refers only to export orders for the 
Colonies (except Canada) and other oversea markets. 


& 


Mr. Smith considered that the 
other devices was quite unsuit- 
have been used оп а low voltage, such as а bell circuit. On line 
16, rame column, 78 inches, should read 18 inches to 20 inches. 


Watches for the Leeds Rifles.—The members of the 
Leeds Rifles who are going to the front this week have all been 
presented by Mre. Tannett-Walker with one of 8. Smith & Son’s 
(9, Strand), best English Keyless lever Strand” watches in silver, 
having the name of the donor and the recipient engraved on the 
back. | ' 


ELEOTRIO LIGHTING NOTES. 


. Blackpool,—A Local Government Board inquiry was 
lackpool on the 6th inst. into the Corporation's application 


held a£ B 
to borrow £42,515 for the purpose of electric lighting. The town 


clerk stated that it was the fifth application for sanction to borrow 


money for electricity. Binoe 1893 £120,000 had been borrowed. The 
consumers had increased from 112 to 900. It was a'solutely necet- 
sary, with а view to meeting increasing demands and providing fot 
the trams, that the works should be extended. There was no 
opposition, and the inspector intimated that he would report 
favourably. 


Mr. R. О. Quin, electrical engineer to the Blackpcol Qor- 
poration, has been appointed to act in a similar capacity 
to the Bhiply District Council, which bas decided to apply to the 
Local Government Beard for sanction to borrow £22,000 for elec- 
tricity works. The West Bromwich Corporation, for whom Mr. Quin 
is also acting as consulting engineer, bas just let tenders for £50,000 
for electric light purposes. 


Bradford.—On 7th inst. the Electricity 5 emi 
for the purpose of appointing an electrical engineer in the p 
Mr. A. H. 'Qibbings, who has resi There were originally 10 
applicants forthe position, and of these the following four had been 
requested to appear before the committee :—Mr. О. A. L. Prusmann, 
resident electrica] engineer, Doncaster ; Mr. R. A. Ohattock, superin- 
tendent engineer, City of London Electric Lighting rg rud Mr. 
John Christie, resident station engineer, Glasgow; and Mr. Н. F. 
Btreet, electrical engineer, Halifax. The committee ultimately 
decided to recommend Mr. Chattock to the Council for appointment. 


Bristol.—The Bristol Electrical Committee have decided 
not to employ an outside architect for the new station at Avon- 
bank, but that the work shall be done through their 
engineer’s office, with the aid of a draughtsman to be appointed by 
the Committee as a member of the staff. This course has produced 
a strong protest from Mr. Henry Williams, the architect who has пр 
till now been advising the Committee. The Committee bad been in 
hope of extending their present station by securing additional land 
adjoining it, and in this matter Mr. Williams iams acted for them. It 
was found that the land procurable for such extension was very 
limited and expensive; a large site was therefore p at 
Avonbank, and Mr. Williams was instructed to see to the foundations 
for the new building. Then the Committee appear to bare con. 
sidered the possibility of reducing the expenses, and to have decided 
to dispense with an architect for the superstructure by advertising in 
the ErxorBICAL Review for a draughtsman. They procured one, 
and now ask the Council to sanction his appointment. Mr. Williams 
thinks he bas not been fairly treated, and argues that he has been 
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unconditionally appointed architect to the Committees. From this the 
Committee dissent. The matter is expected to give rise toa good 
deal of discussion in the Oouncil. 


Cardiff.—A special meeting of the Oardiff Electrical 
Committee was held on Monday last week for the purpose of inq 
into failures in the electric lighting, in particular on October 8 an 
9th. The of the engineer, Mr. Appelbee, his assistant, Mr. 
Teasdel, and the mains superintendent, Mr. Pengelly, had been for- 
warded to the members of the committee. 

At the outset a resolution of the Oouncil, dated March 9th, 1896, 


gineer. 
recognised Mr. Appelbee as the executive chief of the 
кере out that Mr. Appelbee had been inter- 
fered with in his authority, and that therefore the blame rested with 
the commi bee said the com- 
, but at the same 


gineer 
' should have complete control of the whole electrical staff subject to 
the action of the committee. 

The committee then proceeded with the inquiry as to breakdowns. 
Mr. Appelbee in his report said :—'' Oa the rectified arc circuits the 
A 
two lamps on the following night. With these exceptions the are 
кир bad been fully maintained as usual. The cause of the failure 
of arc "ри was due to the condition of the mains aud not the 
rectifiers. mains were defective in that water had found its way 

into six or seven of the joint boxes, the 
revealed by the daily test as to their condition. 
for the presence of . 
and Mr. Pengelly; the former, because during савора holidays he 
had men on some of these boxes and who 


omitted to have sll the fixing screws rep 
past. Iconsider the conduct of Pengelly in going home to tea as he 
did on the 10th inst, whilst the lamps were still ont, and for not 
кер in touch with Mr. Teasdel over these „із open to severe 
criticism. It is very doubtful in ri Fg as to whattime the lights 
would have been on again had not Mr. Teasdel late in the afternoon 
taken upthe work of finding the faults while Mr. Pengelly was at tea, 


c3 of which was not 


d restoring the service." 
Nos Appelbee said he accepted all responsibility for the past 
aros. 


Mr. Teasdel’s report gave details of the positions of the faults and of 
the steps he took to eliminate them while Mr. Pengelly was gotting his 
tea, with the result that by 7:20 p.m. all the lam 
ing properly, Mr. Pengelly's report descri his attempts to set 
masters right, which were unsuceesaf ul, and resulted in his going home 
to tea. 

A further re 
cccurred on su 
only 
after 
Slight 


г 


t was out proce the whole night of Ostober 9th, and 


but two were burn- . 


thearc lamps. A few FV | 


шоо о Шм, 


red by the 
tion inconsistent herewit 


Mr. Appelbee, therefore, is now in the 
have been placed from the first, and be able to exercise a free 
hand in the execation of his daties. We hope we have heard the last 
of ** breakdowns at Cardiff 1 " | 


Carlow.—A gas explosion ocourred in one of the man- 
holes of the electric conduits on the 7th inst. No one was injured. 


Chertsey.—The Board of Guardians has concluded an 
agreement the Electrical Power Distribution Company. 


Colne.—The Town Oouncil will oppose the Lancashire 
Blectric Power Bill; it is about to proceed actively with the erection 
of an electricity works. 


— — The п Council = proved = 
agroemen lectric 00 А р 
J. G. W. Aldridge, Westminster, as er ош. engaged 


Neweastle,—The Corporation last week finally decided 
to undertake the electric lighting of the streets on its own account, 


ition in which he should 


pian from the same company for a 


* Durham.—The Town Council has decided to support a 
Bill promoted by the Electrical Power Distribution Company, and a 
station in Darham has 
agreed to. | 


Gateshead.—The Town Council has decided to oppose 
the Bill promoted by the тосто Electric Power Company, 
Limited, and to 5 the County of Durham Electrical 
Power Distribution Company, Limited, with which it has concluded 
an agreement, 


Grantham.—The Town Council last week formally 
consented to the application of the Urban Electric Supply Company 
Limited, to the Board of Trade for a provisional order for electricity 
supply in the borough. . 


Heywood.—The Town Council has approved of the elec- 
tric lighting scheme submitted by the electrical engineer, Mr. W. P. 
Adams, and has resolved to apply for the necessary borrowing powers. 
It has also decided to oppose the Lancashire Electric Power Distribu- 
tion Company's Bill in t. 


Leeds.— The City Council last week approved of Ше 
report of the Lighting Committee on the lighting exten- 
sions, in accordance with the recommendations of Messrs. Hopkinson 

and Talbot, which we quoted in our last issue. The Committee will, . 
therefore, at once proceed with the provision of plant for electricity 

supply on the two-phase system at 50 frequency. 


Leith. The Town Council has received the sanction of 
the Secretary of State for Scotland to the borrowing of £10,000 for 
electric lighting extensions, 


London—GREENWICH.—The District Board of Works 
bas resolved to request the London Oounty Council to exercise all 
the powers it may possess against the London Electric Supply 
Corporation, Limited, to secure a better service to the consumers. 

Bmnmwompemy.—The Vestry has resolved to award compensation, 
between the limits of £2 and £10, to the tenants of 46 houses 
which are to be demolished to make room for an electricity works. 


Marnchester.—4At a recent meeting of the City Council 
Sir John Harwood, chairman of the Water Committee, drew atten- 


e Оо 


After considering various reports, the Committee, Bir John said, had 
asked the Technical Instruction Committee to afford facilities for 
various experiments at the Technical School. The resolution of the 
Oommittee conclud:ss :—'' Should the various i ina con made 
be found to be substantially correct, this Committee is strongly of 
opinion that some action must be by them at once to obviate 
the damages which might ensue, as it will be quite manifest that if 
damage or deterioration of the water mains should be caused in the 
manner stated, and a number of large mains be off cted, and barst at 
the same time, the uenoes would be of а very alarming 
character.” ‚ Sur Jobn said it had been found necessary to 
put in a new main pipe, which was to cost £25,000. Alderman | 
bottom expressed the срака that many of the statements in 
the report were not correct. the representative of the Electricity 
Committee, he wished to say that they were as anxious to discover if 
they were property as anyone else. He pointed out, how- 
ever, that the Committee conducted its works clearly under the 


, stringent rules of the Board of Trade, whereas in America, where most 


of the deductions of the report were derived from, there were no such 
regulations. He thought it & matter for conference between the 


“chairmen and deputy chairmen of tho committees concerned. After 


considerable discussion the suggestion for a conference was adopted. 


Nelson.—The Town Council will oppose the Lancashire 
Hilectric Powers Bill. | | ets 
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Neweastle.—At the last City Council meeting, Sir 
Obarles Hamond, M.P., on the subject of the Tyneside Electric 
Power Bill, said the proposals contained in that Bill would lead to 
the opening of Newcastle streets to enable the promoters to apply 
electric power to places outside and not inside the city.— Several 
members objected that to oppose the Bill was to act on the dog-in- 
the-manger policy ; but in the course of the discussion it was pointed 
out that the promoters sought a wayleave through the city without 
payment. It was agreed to enter opposition. 


Newport (Mon.)—The number of consumers at the end 
of December last was 357, as against 264 at tbe end of 1898, and tbe 
total revenue for the quarter ending December 31st, was £2,982, 


compared with £2,164 in the corresponding quarter of 1898. 


Plymouth —At a special meeting of the Electric Light- 
ing Committee last week, a letter was read from Messrs. Petbick 
Brothers, stating that they could not accept the amount paid to them 
in settlement of their claim for the erection of the electricity works, 
and objecting to certain disallowances which had been made from 
the claim. The matter was referred to the town clerk and the 
borough surveyor. 


Sevenoaks.—The District Council bas appointed a 


deputation to make inquiries and to visit electricity works at places 
similar to Sevenoaks. 


Shrewsbury.—At the Town Council meeting on Monday 


“ оон report from the electric lighting department was 
opted :— 


The alterations and add tions to the buildings are now practically completed, 
and the work of fixing the new machinery at the central station is proceeding 
satisfactorily. The boilers are now fixed in position, and all the fittings 
attached to them. The economiser is fixed, and new 00809 and engine аге 
in course of erection. Some delay has occurred through tho inability of the 
contractors to get steam piping, the makers of which are working night and 
day on Government contracts. The erection of the arc lamp standards is 


HaT all finished, and the work of laying the cable for these lamps is well in 


Sleaford.—The Urban District Council has resolved to 
consult Mr. Vesey-Brown, of Lincoln, before commencing to carry out 
its electric lighting scheme. | 


South Shields.—At the Council meeting held on 7th inst. 
the following estimate was submitted by Mr. Jeckell, the borough 
engineer, and the Council sanctioned same, and authorised that 
application be madeto the Local Government Board to borrow the 
money, and that the work be put in band forth with. | 


ESTIMATES, 

Circulating pump .. T m os ee 855 .. £050 
Pipes and connections for pumps  .. rn - .. 1,000 
Girders and fixing pump zi - ? 150 
Sub-station ee ee ees ee ae se 

Switchboards for sub-station .. T ve as #8 800 
Transformers x T" es oe аа ie . 2,400 
H.T. and L.T. cables is sie - ae - .. 20,000 
Pipes and trenches "A S. s os s .. 9,000 
Connecting in consumers os vs T «s .. 8,000 


£86,750 


After correspondence with the Tyneside Electric Power Oompany 
and the ey of Durham Electric Power Supply Oompany, the 
Council was advised by the Electric Lighting Committee to oppose 
the Bills unless South Shields be excluded from the area of supply. 


Seuthend.—The Corporation is wanting a tem 


porary 
assistant for the preparation of plans for a lighting and 
tramway station. d WE 


Southgate.—The District Council has resolved to petition 
Parliament against the Bill of the North Metropolitan Electric 
Supply Company. 


Tonbridge.—With further reference to the question of 

riot раве, wo gather from a report in tbe ll paper thes et lut 
we r & e 

Ксы Lighting Ocmmittes came 


A full meeting of the Committee has considered the correspondence read to 
the Council at its last meeting, and has also considered the terms upon which 
Mr. Medhurst would be prepared to act as consulting engineer to the Council. 
These terms аге 5 per cent. on capital outlay; the fee for report already paid 
by the Council to merge in such commission. The Committee recommend that 

r. Hammond be employed to make a preliminary report a) а fee not exceed- 
ing 60 guineas. | 


3 seems to have excited a lengtby and at times acrimonious 
on. | 


Mr. Race, the chairman of the Committee, moved the adoption of 
the report, and said the recommendation was carried by a majority 
of five votes to two, seven members attending the meeting. A little 
explanation was due to the Committee as to what transpired at the 
last meeting of the Oosncil The Committee was appointed some 
tbree years ago, and that Committee һай b.en giving Their best time 
and attention to the matter ever since. At the last ordinary meeting 
of the Council the bulk of that Committee were absent, at any rate 
four of the working members, he might say, were absent, and he 
thought the Courcil might have adopted the course of referring to 
the Oommittee any correspondence which had not previously been 
before them. Personally he had taken a lot of interest in the matter, 
and so had the other members of the Oommittee. They had given 
days away from their businesses, paid their own expenses to visit 
other works, and be did not think they deserved to be treated as they 


had been at tbe last meeting by the matter being dealt with as it was. 
He was glad to see a full Council that evening. He had hitherto 
found that a considerable number of those on the Council were 
strongly in favour of electric light, and a small minority against it. 
He now asked the Oouncil to use their judgment in deciding upon 
the recommendation of the Committee. He challenged anyone to 
produce anything in the nature of a resolution that had made Mr. 
Hastings Medhurst their consulting engineer. The matter was left 
to the Committee, and the Committee employed that gentleman to 
furnish a report for 20 guineas, which was paid to him, and he (Mr. 
Race) thought the clerk would bear him out when he said that Mr. 
Medhurst had no right to assume that he had any claim to any 
further work in Tonbridge. The 20 guineas which was paid to Mr. 
Medhurst was, in his jadgment, a full and safficient payment for the 
amount of work done. Then, after a while, the Committee were 
brought into contact with other electrical engineers, amongst them 
Mr. Robert Hammond, whoat the present time was abeolutely at the 
top of the tree in his profession. The Committee, desirous that they 
should have the very best man that money would procure, recom- 
mended the Council to approach Mr. Hammond and inquire as to his 
terms, &c. Immedistely that became public Mr. burst walk.d 
up and said he bad got a preserve at Tonbridge, a monopoly; and 
that was what he (Mr Rece) strongly objected to. It was very clever, 
no doubt, on the part of Mr. Medhurst, and a nice way of restricting 
work to himself. By electing Mr. Hammond they would be choosing 
the very best man. Many towns had had two reports. By having 
two reports they were able to compare them and decide which was 
the best. And was £20 a large sum to spend on a report when they 
were contemplating the erection of works which would cost about 
£17,000 or £18,000? 

Mr. Little seconded the adoption of the report. 

After lengthy discussion, Mr. Jones then moved an smendment 
calling upon the chairman of the Electric Light Oommittee to state 
the reasons why the Committee did nt approve of Mr. Medhurst 


The Ohairman replied that he conld not accept the amendment, as 
it was a direct negative to the propcsition. 

Mr. Jones then moved that Mr. Hammond's name should be deleted 
from the report, and the recommendation that he should be asked 
to farnish a report struck out. | 

The amendment of Mr. Jones was then put and lost, seven voting 
for it and nine against. 

Mr. Jones next moved tbat tenders should be invited for the 
carrying out of the works, and Mr. Broom seconded, but after a little 
discussion this was also lost. 

Mr. Broom was the mover of amendment No. 3, that Mr. Boot, of 
Tunbridge Wells, should bs appointed consulting ergineer, but this 
met the same fate, only six voting for it. | 

Amendments were now becoming as plentiful as blackberries in 
autumn. Mr. Jones moved that Mesare. Ellis & Ward, of Birming- 
ham, should be the Council's engineers, Mr. Broom seconding, and 
orum the virtues of a firm he knew nothing about. This, too, was 

t. 


Mr. Batcher was the proposer cf No. 5 amendment, the favoured 
engineer being Dr. Kennedy, who had carried out works at Belgravia, 
Pimlico, Westminster, and other places. Mr. Johnson d, and 
Mr. Broom was a ready champion of the Professor’s abilities. 
“ Lost was put to the account of this amendment. 

Mr. Jones moved that the matter sbould be referred back to the 
Oommittee for further consideration, Mr. Jobnson seconded, and 
Mr. Broom once again championed the cause with his usual 
eloquence. This, notwithstanding, was lost by seven votes to nine. 

Mr. Race then moved the closure, and by ten votes to six the 
Oommittee carried their recommendation. 


Walsall.—At the meeting of the Town Council on Mon- 
day last, the Electric Lighting Committee reported that after paying 
interest and sinking fund there was a profit of £61 13s. 6d. for the 

ear ending December 31st last, as against а loss of £279 Se. 11d. for 
dhe previous ycar. | 


Warrington.—The Local Government Board have 
sanctioned the borrowing of a sum of £44,966 by the Town Oouncil 
for the purpose of electricity supply. 


West Hartlepool.—The Town Council will oppose the 
Bill of the County of Darham Electric Power Supply Oompany, as 
regards the provisions aff.cting the Hartlepcols. 


Withington.—The Council has resolved to join the 
Btretford Council in opposing the Lancashire Electric Power Bill. 


Woodsteck.—The Lighting Committee has resolved to 
reccmmend that the Town Council consent to the application of 
Messrs. Musker & Oo. to the Board of Trade, for a provisional order 
for electricity supply. 


Worcester.—The City Council has resolved to pay discounts 
in cash instead of in lamps, owing to complainta from the consumers. 
It has also decided that the Oouncil’s c against Messrs. 
for £700, the penalty for delay in completing a steam alternator, 
should be waived, and the company's сег to increase the capacity of 
the plant from 300 to 400 xw. should be accepted in its stead. 


Yeadon.—The District Council have dosis а ih 
repared by Mr. Enright on the subject of an electricity supply, 
Which a scheme is outlined involving an outlay of £12,600. The 

matter is under consideration. The Council possesses a pro 
order, and was warned two months ago that it would be revoked 
unless put into operation within one year. | Ў 


Vol. 46. Ио. 1,160, Ғаввсавт 16, 1900.) THE ELECTRICAL REVIEW. 


269 


ELECTRIO TRACTION AND MOTIVE 
POWER NOTES. 


Barnsley.—A special meeting of the Barnsley Town 
Council was held last week for the pu of confirming or other- 
wire the promotion of a Bill in Parliament for various purposes, 
including the construction and working of tramways in Barnsley. 
The British Electric Traction Company, though opposed by the Oor- 

ration, some time ago obtained an order empowering them to con- 


Bristol.—A few weeks ago the relations between the 


Bristol Sanitary Oommittee and the Bristol Tramway Company, now 
reconstructing their system for electrical traction, were described as 
* somewhat strained.” A striking confirmation of this has been 
afforded by correspondence which has since taken place between the 
company and Committee. The secretary to the company wrote on 
February 5th complaining that the Committee had absolutely failed 
to carry out the agreement made in April, 1899, to wood-pave the 
sides of certain streets where the company’s lines have been laid. 
The ice in Bristol is that the company lays and maintains the 
road between its lines, and also for 18 inches outside its metals—an 
arrangement practically amounting to a substantial wayleave. A 
number of streets were agreed upon in which the company was to 
pave their with wood blocks conditional on the Oommittee doing 
the rest of the street. The letter, pointing out that this agreement 
had not been acted upon, comp!ained somewhat bitterly of the Com- 
mittee’s inaction, and stated that the result of it was the company's 
were knocked abont through the city’s failure to complete the 
work, and the public preference for the wood has thrown an unfair 
amount of the ёта сор to thecompany'strack. Thecompany demanded 
a date by which the Committee would carry out their бода, and 
stated that, failing this, they would have to institute legal proceedings 
The city engineer's reply breathed a somewhat indignant tone, and 
challenged the correctness of the company's assertions. The letter 
pointed out that the Committee had not been inactive, but had applied 
for Local Government Board authority to borrow the money for the wood 
paving, and without waiting for the sanction had invited tenders for 
the wood, bat ur As find the conditions of the market prevented 
early delivery. e city engineer declined to commit hie Committee 
to a date, and the Committee, when the correspondence was reported 
decided to take no notice of the matter. On Fe 


s course, if persisted in, would leave the directors “ по 
alternative but to remes аа сов раю * ee to „еше the 
necessary proceedings to req specific ormance е agree- 
ment of April last and d в for the non-fulfilment." 

A sericus accident 
Company's new electrical power house. The contract was let to an 
American firm—the Riter Oonley prow run of Pittsburg-—and they 
sent over their own workmen from the Btates to do those parts of the 
work requiring special skill. While & huge girder hing about 
10 tons was being hoisted into place the rope broke and it fell about 
БО feet. Three men were going up on it, and one was killed by the 
fall and the others very seriously injured. At the inquest it was 
shown that all precautions had been taken, and that the rope should 


Cardiff.—At a meeting of the Town Council on Monday, 
the Tramways Committee recommended that sanction be given the 
committee to visit Liverpool, Glasgow, Hull, and Bradford, and 
advise the tion as to the best system of generating power for 
tramway on, and after the Corporation has decided thereon, that 
an electrical traction engineer be appointed to carry out the adopted 
system, at a commencing salary of £500. Oouncillor T. Andrews said 
it was proposed to expend over a quarter of а million of money on 
the project, and it was most important that no mistake be made. 
The committee were anxious that there should be no experi- 
menting in this matter, and that no mistake be made in a choice of a 
system, whether it was on the principle of a separate works or a joint 
light and traction generating station. When the proposed tramways 
were in working order, there would be a profit of £10,000 а усаг. Alder» 
man Oarey said the Halifax Oorporation sent a deputation to America 
and Oan:da before the town came to any conclusion as to the prin- 
ciple of generating station to be adopted. Councillor Robinson 
proposed an amendment that an electrical traction engineer be first 


. the хесегри from the tramways. 


_ Count 


in the course of erecting the Tramway 


риме. and that the committeo should then advise the Oorpora- 
оп as to the system to bs ad^pted. Oouncillor Hallett seconded. 
Alderman Oarey said the only objection to the amendment was that 
the engineer whom they appointed might be prejadiced in favour of 
one system. 16 was better, he thought, to make an exhaustive inde- 
pendent inquiry before appointing their engineer. OCouacillor Fox 
strongly supported the amendment. Councillor W. L. Yorath said 
by first selecting their system, they would be releasing the subse- 
quently appointed engineer from all responsibility should the system 
prove a failure. Councillor Morgan Toomas could not see any 
necessity for the deputation, bat Councillor Chappell thought the 
scheme so important, that the fullest possible information should b3 
obtained. The amendment was carried. 


Dablin.—Last week the Dublin United Tramway Com- 
pany extended their electric tram system from Oollege Green to 
rumcondra. The only line now being worked with horses is that 
from Haddington Road to Sandymount. Tae work of co 
а new route, which will be by way of Ringsend, is being push 
orward. 


Gloucester.—The Earl of Jersey and Oolonel Boughey, 
light railway commissioners, held a public inquiry at Gloucester on 
12th inst. with referenca to the application of the City of Gloucester 
Tramways Oompany, Limited, for an order authorising the con- 
struction of a light railway for the city and district. There was 
practically no opposition to the scheme. 


week’s mee said that financially the offer of „М was 
hahaa рату d arpay 


Grimsby.—The Grimsby Street Tramways Bill came 
before the Examiners of Private Bills on 12th inst. The Examiners 
formally marked the Bill as not having complied, but that the neces- 
sary proofs were submitted save the consent of the Corporation. 


crease had gone on week by week, and last week's receipts 


extending the tramway service. For instance, гавр propose double 
lines up William Brown Street, Islington, Hrakine es Nera 


engineer shoald be allowed a free hand in constructing the lines, so 
that he should keep his staff fally employed. The electric tramways 
were paying very well, and the public appreciated them, so that the 
best policy would be to go on with the work as soon as possible, The 
estimates were approved. 


London Electric Tramways.—On 
examiners of 


struction of new tramways in Hampstead, St. Pancras, Oamden Town, 


L.O.C., had been brought before Parliament. As might be expected, 
several ts of principle had arisen between the L. O. O. and the 
various local authorities, and it had, therefore, been arranged to hold 
а conference on the 23rd inst. to discuss those matters. After the 


conference it would take some time for the amendments agreed upon 


to be prepared and for the consent of the local authorities to ba 
obtained. He asked the Oourt to allow the case to stand over to the 
26h inst, when he would submit proofs of compliance with the 
rules of Partinment. The examiners assented to the course 


made in regard to those provisions relating to new tramways, the 
1.00. to the scheme not having been 


Pembroke.—The Urban Oouncil has received a letter 
from the solicitors of the Oouncil, Messrs. D. and T. Fitagerald, 
stating that a settlement had been arrived at in relation to the 
question of tho laying by the Dublin United Tramways Ooms 
pany of conduits for their electric wires within the township, 
which had been the subject of a suit (seo last week's ELBOTRIOAL 

ter of the Rolls, who had 

ing of the 

conduits outside the 1 Company's paved parts of p саса. 

m 

tual; that the conduits already laid in the macadamised part 

of Merrion Road, f. om Dornden House to Elm Park should be taken 

up, if these should ba found to interfere with the works of the 

Oouncil, the question as to whether they did or not to be submitted to 

arbitration; and all the eosts to be paid by the Tramways Company. 

Acoom panying the letter was a draft agreement, The agreement was 
ordered to ba sealed preliminary to being made а rule of court. 
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` Mersey Railway.—Yesterday (Thursday) a meeting of 
the Mersey Railway Oompany was held at Cannon Street Hotel to 
consider further diture upon its Bill, one of whose objects is 
to work the line electrically. Oable baulage having been declared 
unsuitable, the opinion of experts, Bir W. Preece and Major Oardew, 
was taken upon electric traction. They have reported strongly in 
favour of electric traction, and recommended the adoption of a 
system by which the train service will be greatly increased and 
accelerated, and they estimate that the following results may be 
expected from ite sdoption:— | 


Present gross receipts for year ending June 80th, 1899 .. .. 276,715 
Present gross expenditure (exclusive of directors' fees) for 
year ending June 80th, 1899 .. 25 is ss 2s .. $64,885 
К Net revenue at preset.. .. “2 211,890 
Saving in working expenses by electrical working .. 11,540 
Increased gross receipts at the end of first year 18,948 
£41,878 
Less interest on maximum new capital, £428,750, at 4 рег cent. (It із 
hoped that a smaller capital will be sufficient, and that it may be 
raised at a lower rate.).. xx vi 8 wd °з vs . M50 
Improved e-timated net revenue (including the existing net revenue) 
at end of first year's working after providing for interest on maxi- ! 
mum new capital .. А И Y P 8 5 e .. £94,128 


After allowing an adequate sum to capital reserve for depreciation 
beyond the yearly repairs met in the working they farther 
estimate that in three years after tbe adoption of electrical working 
the net revenue will be increased to £41,666, and that this improve- 
ment by no means exhausts the possibilities of the altered system. 
Mach more, they consider, may result from it. The adoption of elec- 
trical working on the lines recommended in the report of Bir William 
Preece and Major Cardew will not in any way interfere with the use 
of the tunnel by steam locomotives to any extent that may be found 
necessary. These estimated results show the importanca of the 
question, and „куче responsible for the management of the com- 
pany's affairs, including the receivers and ‚ the board, and 
the engineets, and others whom they have consulted, is agreed that 
electrical working should be adopted. 16 is considered that with 
certain anticipated competition the present net revenue of £11,390 
m disappear altogether unless electrical equipment is proceeded 
wit | 


Salford.—At last week's meeting of the Borough Council, 
Alderman Linsley moved a resolution to the effect that the Tramways 
Committee should provide and fix the poles and overhead wires for 
the new tramways system, and that the Electric Light Oom- 
mittee should be requested to undertake the maintenance of the over- 
head wires when fixed. He said that for some time there had been a 
certain amount of friction between the Tramways Committee and the 
Electric Light Committee as regarded which of the two committees 
should undertaKe the work referred to. Both committees had given 
way on several points connected with the electric tramways echeme, 
and he thought if they accepted the arrangement proposed in the 
resolution it might remove the friction. Mr. seconded the 
resolution, which was opposed by Mr. Haworth. The latter gentleman 
said that in 1898 the Tramways Committee passed a resolution asking 
the Electric Light Oommittee to undertake the work, and as the 
latter committee had obtained sanction to borrow the money he 
thought they should be allowed to go on with the work. After 
farther discussion, Alderman Phillips moved as an amendment 
“That the Electric Light Oommittee fix and maintain all plant ap 
to the point of contact of the trolley wheel and overhead wires 
required to work the tramways, and charge the capital cost and main- 
tenance thereof to the Tramways Committee, and that the Electric 
Light Committee charge for electric current separate from any cost 
of maintenance or other expenses whatsoever.” This was seconded 
by Mr. Foden. The amendment was carried, the resolution passed 
by the Tramways Oommittee in 1898 having been previously 
rescinded. | 

Stirling. and Bridge of Allan.—Stirling and Bridge 
of Allan tramway sbareholders have sanctioned a provisional | 


ment by which the tramways will be transferred to the British 
Electric Traction Company, the consideration being £30,000. 


Tonypandy.—At a representative meeting held last week 
a resolution was unanimously passed requesting the Rhondda Urban 
District Oouncil to use every «ffort to come to an amicable arrange- 
ment with the British Electric Traction рор order that the 


from the British 

Traction Oompany that they will apply on the earliest 

possible date for powers to extend their present projected line from 
m Porth through 


the square at Tonypandy to Treberbert, and 
Tylorstown to Ferndale. 


TELEGRAPH AND TELEPHONE NOTES. 


The American Pacific Cable.— A Reuter despatch from 
Washington eays that the Inter-State and Foreign Commerce Com- 
mittee in the House of Representatives had decided by eight votes to 
five to report the Pacific Oable Bill, after rejecting a proposal for 
Government ownership of the cable. 


tion on its merits, and without assu the 


Grantham Telephones.—At the quarterly meeting of 
the Town Council last week, it was decided to petition the Post- 
master-General for a license under the Telephone Act, 1899, authoris- 
ing the Corporation to provide a system of public honic com- 
munication in an exchange area comprising the borough 
and the neighbouring rural parishes. Major-General Webber was 
authorised to make the application on behalf of the Council. 


Imperia] Telegraphic Communication.—At a repre- 
sentative conference held on Wednesday at 25, Park Lane, the 
following resolution was passed :— 


That, in the opinion of this conference, it is urgent that a Select Committee of 
the House of Commons, composed of business men, be appointed to inquire into 
the position of the cable companies communicating with our Eastera colonies 
and dependencies, especially in relation to the Imperial Government and the 
Indian Government; and that Sir Edward Sassoon, M.P., Sir John Leng, M.P., 
Mr. C. MoArthur, M.P., and Mr. Holland, M.P., be appointed to wait upon the 
55750 of the Exchequer to ask the assistance of the Government with this 
object in view. 


The London Telephone Service.—The Highwa 


| ув 
Oommittee of the London Oounty Council reported that their 


attention had been called to а notice issued by the National e 
Company to all ita subscribers in London, in which it was that 
the snowstorm which occurred on February 2ай had caused a partial 
dislocation of the London telephone service, and which also contained 
the following words :— 

During the past four years the company has been using its utmost endeavours, 
but without success, to induce the London County Council to consent to the 
wires being ро underground. Had the County Council done so the present 
trouble would not have occurred. 

That statement, which the committee pointed out was sent to 
somethin accordance 


which had been offered terms which they oculd have 
advised the Council to ad terms similar to those given by the 
oom pany to several provincial cities and towns—the matter could have 


been settled so far as the Council was concerned ; although even in 
that event it would a that consent given by the Council would 
be of no avail unless the company should first have obtained a license 
from the Pest Office. In another report, says the Times, the com- 
mittee state that the company had not yet obtained the Post Offic: 
license, but that it bad, notwithstanding, carried out undergroand 
works at certain places, in some cases with and in some without the 
pon of the road authorities concerned, but it had not obtained 
e consent of the Oouncil to the works. They had accordingly 
directed that proceedings should be taken against the company 
for infringing in this respect the provisions of the Telegraph Acts. 


At Tuesday's meeting of the L.0.0., when the above reports came 

up, Mr. Benn, chairman of the Committee, said that the Oouncil’s 

k had received the following letter from Mr. Gaine, secretary of 
the company, dated yesterday :— 


From a paragraph which appears in the Times of to-day I see that the High- 
ways Committee is reporting to the County Council that a statement made b; 
me in the circular which I recently issued to the National Telephone Company's 
London subscribers is not in accordance with fact; that, if the company had, in 
the course of the negotiations which have taken place, been ready to give terms 
to London similar to those given to several provincial cities and s, the 
matter could have been settled so far as the uncil is concerned; and that, 
even in that event,the consent of the Council would have been of no avail 
unless the company had first obtained the license from the Post Office. I think 
it right on the part of the company that I should state at once that I am pre- 

ed to prove to demonstration that the statement contained in my circalar 
EE strictly in accordance with the facts, that the company has always been 
willing to concede terms to London ejusdem generis with those conceded to pro- 
vincial towns, and that the Highways Committee is fully aware that the Post. 
master-General is under express covenant to give to the company the license 
$hey refer to whenever called upon by the company so to do. "The position of 
the negotiations is at present in a nutshell. e company has offered that, if 
the County Council will consent to its putting its wires 1 it will 
supply the service at the same price and on the same terms as the Post Office, 
and the Highways Committee has asked in addition that the company shall give 
free intercommunication between its London snbscribers and subscribers of 
the Post Office. This demand is impossible of acceptance. I see that the High- 
ways Committee states that my circular was sent to something like 15,000 per- 


‘sons in London. Аза matter of fact, it was sent to a much larger number, tbe 


number of the company's exchange telephones in London being now just 
B0,000. 

Mr. Benn said that the statements of the committee were strictly 
in accordance with the facts. The company did not offer the same 
terms to London as they did to provincial towns. By the proposal 
of the Government London was deprived of its rights to a m pal 
service, and the duty of the Council was in this case to safeguard the 
interests cf the telephone users. Mr. Westacott pointed ‘out that 
while the Council and the company were quarrelling, the telephone 
users were suffering great inconvenience. After further discossion, 
the Highways Committee's reporte were received and ar. 1 

At the last mee of the Strand Board of Works, Mr. W. 
Emden in the chair, the Works Committee reported that 
they had considered the letters of the Postmaster-Genersl 


" stating that no authority having been conferred by bim upon 


the National Telephone Oompany to construct telegr hs in tbe 
county of London, they commit a nuisance, and are 2 to legal 

8 ing a street, though with the consent of the 
focal authority. They had also considered the letters from the 
National Telephone Oompeny and the London County Council on the 
subject. They recommended that the company be informed that 
inasmuch as the policy of the Board has been to treat each applica- 


authority than it is empowered to give to tke company, to cffer 
no objection to their proposals to lay cables underground where i 
seemed more expedient than to have an increased number overhead. 
They also recommended that a reply be sent to the Postmaster- 
General stating that the Board does not feel able to take up ару 
potition inconsistent with the policy it has hitherto pursued ; and to 
the London County Council, that, owing to the question at isue 
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between the Postmaster-General and the company, the Board would 
prefer that the Council should get the information they require from 
the company rather than the Board. Mr. C. J. W. Oall moved the 
коо of the recommendations of the Oommittes, which was 


The Pacific Cable.—We reprint the following from the 
Ottawa, Citizen of 24th ult. :—' A recent press yr informs us that, 
contrary to the strongly expressed views of Lord Strathoona, the 
Colonial Office has assented to the granting of a concession to the 
Eastern Telegraph monopoly which may prove a death blow to the 
Pacific cable scheme. Raferring to the long chapter of delays, the 
London Outlook says: ‘We do not suppose that Sir Robert Herbert 
is in any way responsible for the delay.’ Why should he be? That 

tleman is, we understand, occupying the highest position next to 

. Ohamberlain in the Colonial Office. But the Outlook points out 
that Sir Robert Herbert is himself one of the cable monopolists. It 
states ‘He is a director of the cable group.’ Is this exactly asit should 
edid 1 1 tet their ey on 8 к 
cable, belie t s an undertaking worthy of the empire. 
they to be frastrated in their sims by an official ia Downing Street, 
however exalted his position? Is the undertaking to be blocked year 
after year, and finally killed in the interest of rich London monopo- 
liste, who, as the Outlook correctly says, have far more influence in 
English public life than is for the empire?’ Oanada indig- 
nantly protests against any further concession to the Eastern Tele- 
graph Company, or any other cause of obstruction and delay. 
Nothing will satisfy ue bat the immediate commencement of the 
е to connect us with our fellow subjects in Australia and New 


The Pacific Oable Oommittee held its third meeting at the 
Colonial Office on 13th inst. Sir Francis Mowatt presided. 


The Post Office Telephone Service.—In the House 
of Commons on 9th inst. Mr. Hanbury, in replying to Mr. Trovand, 
said that the tariff and regulations for the Post Office London Tele- 
phone Exchange system were practically complete, but until the work 
of constructing the main system was also complete it had been thought 
better not to publish the details of the scheme. 


Roumanian Telegraphs.—The Roumanian Post and 
Telegraph authorities in Bucharest are reported to be considering а 
proposition received from the Oontinental Röhren and Masten- 
walswert, of Oberbausen, Garmany, to replace the existing wooden 
telegraph poles in the different towns by steel columns. 


Telegraph Charges between England and France.— 
Sir E. Bassoon, M.P., has received a letter from the French Minister 
of Poste and Telegraphs, from which the following is an extract :— 


In the course of recent negotiations . . . . the eventuality of a reduction 
of the telegraphic tariff between England and France was contemplated; but 
after examination it was recognised that this reform, which concerns State 
finances, should form the subject of a special study and could not well be 
decided on its own merits. The question, besides, seems one that will 

y come up for consideration before the International Conference, which 
meets in London in 1901. Its solution has, therefore, been postponed till then. 
The French Administration is disposed to accept & reduction in principle, if, 
when a proposal to this effect is made, the traffic has progressed in such а way 
as to throw no appreciable loss on the Treasury. But, in any case, it may be 
foreseen that the reduction will not amount to 50 per cent. when it is considered 
tbat the gross p previous to 1°88, the year when the 20 per cent. re- 
duction was made, have only been reached again. i 


The Telegraph Wire Export Trade.—The new “year 
has opened rather quietly in the export trade of the country in tele- 
graph wire and ap в connected therewith. Returns just issned 
show that the value of the shipments during January last only 
amounted toa value of £54,063, т compares with £46,964 in the 
preceding month, and £311,466 in the first month of 1899, 


CONTRACTS OPEN AND CLOSED. — 


· ОРЕМ. 


Aberdeen.—Feb 28th. The Tramways Committee 
wants tenders for four electrically-equipped tramcars. See our 
* Official Notices” February 9th. 

Birkenhead. —.March Ist. The 3 wants 
tenders for the supply and laying of feeder and distributing mains. 
Bee Official Notices” February 9th. 

Blaeckbarn.—February 26th. The Corporation wants 
ко for feeder cables for electric traction. See Official Notices 

у. | 

Bootle.—February 17th. The Corporation wants tenders 

for underground electric cables. Bee “ Official Notices” January 26th. 


Ceatbridge.—The Town Council is anxious to receive 
from companies willing to lay down electric tramways. 
“ Official Notices ” January 26th. 


Durban (Natal).— April 2nd. The Corporation is invit- 
ing tenders for 1,900 tons 
(bolts, bonds, &c.), 407 loads A hardwocd stringers, &0, also 
the laying of same for 14 36 miles of single track, and bonding 296 
miles of equivalent existing single track, the Oorporation layin 
concrete foundations and making ap roadway. See “ Official 
Notices” February 9:h. 


Farnworth.—March 7th. The Urban District Council 
invites tenders for Lancashire boilers, economisers and other steam 
plant, three 120-xw. steam dynamos, lighting and traction switch- 

oards, accumulators, underground cables, travelling crane, and 
re-cooler tower. See “ Official Notices " to-day. 


Germany.—February 23rd. Tenders are being invited 
until February 23rd by the Königliche Wasserbau-Iospection, at 
Imden (to whom they are to be addressed), for the supply of nine 
3-ton electrical cranes. The specification may be obtained, on pay- 
ment of 2s., from Herr van Jindelt, the Königlichen Bau-Becret är. 


Germany.—February 28th. Tenders are being invited 
until the 28th inst. by the Prussian Btate Hailway authorities at 
-Hauover, for the supply of 27,000 porcelain insulators, four tons of 
insulated wire, and 224 tons of telegraph wire. Tenders are to be 
sent to Die Königliche Hisenbahn Direction, 7, Jcachimetrasse. 
Hanover, whence particulars may be obtained on payment of 64. 


Glasgow.—February 17th. The Corporation is inviting 
tenders for the following :—(1) 200—300 motor car trucks; (2) 200— 
900 motors and equipments; (3) the supply, delivery, and erection 
complete of the overhead trolley constructional work required for the 
equipment of the system. Bp:oiflcations, with form of tender, &c., 
and all other information, can be obtained on application to Mr. John 
Young, general manager, 88, Ranfield Street, Glasgow. A bank draft 
for £8 be. payable to the manager, must be sent along with 
app for specification for each item. Deposits will be returned 
on t of a bond fide tender. Sealed tenders, marked Tramways, 
Tender for —,” must be lodged with the Town Olerk, City Ohambers, 
Glasgow, by February J7th. | 

Gloucester.—February 27th. The tion invites 
tenders for the wiring of the Guildhall, public baths and electricity 
works, also the necessary fittings. See Official Notices " February 


9th. 
Horsham .—March Ist. The Urban District Council 


is wanting tenders for water-tube boilers, pipework, two steam 
dynamos, batteries, switchboard, 6-ton 8 kraveller, mains, road 
work, enclosed arcs, and station lighting. See Official Notices 
January 26th. i 


Hull February 19th. The Corporation wants tenders 
for 35 double motor equipments and 10 car bodies. See Official 
Notices” January 26th. 


Melbourne.—March 1st. The Corporation is wanting 
tenders for boilers, engines, dynamos, switchboard, feeders, mains, arc 
light leads, accumulators, &c., for electric lighting. See “Official 

otices " December 22nd. 

Neweastle-on-Tyne.—February 22nd. The. Tramways 
Committee wants ten for copper bonds. See "Official Notices " 
February 9th. 


Neweastle-og-TyRe.—March 2nd. The Tramways 
Committee wants tenders for 130 car bodies, tracks, and electrical 
equipment for same. See Official Notices” February 2nd. 


Newington.—February 20th. The Vestry wants tenders 
for two water-tube boilers, feed pump and extensions to steam 
and water mains at the electricity works. See “Official Notices” 
February 2nd. 


Poplar.—March Ist. The Board of Works is prepared 
to consider schemes for fitting up consamers’ houses for electric light- 
ing, free of initial cost to the Board or consumers. See “ Official 
Notices ” this week. 


Rochdale.—February 28th. The Corporation wants 
tenders for electricity meters. See Official Notices ” February 3nd. 


Salford.— February 28th. The Corporation wants tenders 
for electrically - driven mechanical stokers, economisers, jet ocon- 
densers, snd pumps, with steam exbaust and water pipes, electrically- 
driven feed Pumps, food pipes, and travelling crane for their new 
electricity works. “ Official Notices” February 9th. 


Suuderland.—March 2nd. The Corporation wants tenders 
for the supply of steam, exhaust, feed and other pipes, and two 
steam-driven induced draught fans and accessories. See "Official 


Notices” February 9:h. 


Walthamstow.—February 23rd. The District Council 
wants tenders for the supply of electric lighting and Dowson gas 
pans at the Isolation Hospital, Ohingford. See “Oficial Notices 


bruary 2ad. 
Wimbledon. — February 26th. The District Council 
wants tenders for 25 lemp- posts for incandescent electric street 


lighting. See Official Notices to-day. 


OLOSED. 


Aberdeen.—The Gas and Electric Lighting Committee 
recently accepted the cffer of the British Westinghouse Company 
Limited, to supply a 700. H. r. engine and dynamo for £5,092. 


Barking.—The Contract Journal states that the following 
tenders have been accepted for the supply ard erection of electrical 
lant, for the Barking Urban District Oouncil :—Baboock & Wilccx 
Section A) water-tube boilers, with fittings, economiser, feed 
umps, &c., £1,704, (Section B) pipework, &c., in engine and boiler 
use, £506; Thames Ironworks Oompany (Allen) (Section O), two 
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100-xw. steam dynamos, vertical enclosed high speed engines, £2,094 ; 
General Electric Company, Limited (Ssction D), main switchboard 
and connections, £506 10. Nots.—The Council have deferred the 
consideration of the tenders for Sections E, F and G of the plant 
until the tenders for the opening bridge and embankments are under 
consideration. 


Felsted School.—The following is a list of the tenders 
for electric plant for Felsted School. The contract for 
the whole work has placed with Mesers. Reavell & Oo., of 
Ipswich, for £2,994. This es includes Orompton electrical 
machinery, Babcock boiler, Western Blectrio cables, and Chloride 
accumulators :— 


SrEcTIon 1.—Boiler, two 27-kw. Steam Dynamos, Condenser and Pipe Work, &c. 


Reavell & Co. (acoepted) .. £3,818 100 Brush Elec. Eng. Co. £8,067 10 0 
Rooper & Robins ., .. 2434 60 Christy Bros. o 3,101 16 0 
Johnson & Phillips .. 2.740 00 Foote & Milne > .. 8102 00 
Ernest Scott & Mountain 2,767 00 РА (alternative) 9,870 00 
Crompton & Co es eo 9,897 0 0 E C. А. Рагвопв es ee 8,159 0 0 
G. Wailes . 2.902 17 6 T. Metcalfe "E . 8,885 00 
Allen, Son & Co. 2,982 00 Elec. Construction Co. .. 8,841 00 
Clark & Aiton 3991 00 , F. Nell ae we .. 3,697 00 


SECTION 2, —Accumulators. 


+W. J. Fryer & Co. (P. & G. Electrical Power Storag 


cells) ss s .. 2416 0 0 Company es .. £551 17 8 

(Extra for Chloride, £66.) Foote Une .. 580 0 0 
Pritchetts & Gold .. . 422 0 0 Rooper & Robins .. .. 581 0 0 
Hart Acoumulator Co. .. 425 0 0 Ashmore, Benson, Pease 
Chloride Elec. Syndicate. 483 0 0 an ae үе .. 587 0 0 
W. C. Horne & Co... . .. 530 18 0 Gudgoon & Co. "T . 760 0 0 
Tudor Accumulator Со. .. 546 0 0 Cassells & Co. es .. 789 0 0 
Christy Bros. vi „ 549 6 0 

Accepted as sub-contractor to Messrs. Reavell & Co. 
SrcTioN 8.—Cables. - 
*Fryer& co..  ..485418 11 | Western Electric Co. .. £690 0 0 
British Insulated Wire Co. 468 17 0 Gudgeon & Co. Из . . 782 8 9 
Foote & Milne ee. ee 48210 0 Johnson & Phillips 790 0 0 
Christy Bros. oo, . . 600 7 8 Glover & Co... oe 85 0 5 
* Accepted as sub-contractor to Messrs. Reavell & Co. 
SECTION 4.—Switohboard. 

Gudgeon & Co, ..  .. £9815 0 | Scott, Anderson & Со. .. #160 0 0 
*Fryer A is . 110 0 0 Foote & Milne з . . 116 0 0 
Middleton & Co. .. 126 0 0 Crompton&Co. .. .. 181 0 0 
General Electric Company 126 0 0 R. D. Cassells & Co. . 197 8 0 
Electric Transmission Co. 180.0 0 Edison & Swan  .. . . 250 0 0 
Rooper & Robins .. 185 0 0 Elec. Construction Co. .. 20 0 0 
Christy Bros. T és 0 0 


Accepted as sub-contractor to Messrs. Reavell & Co. 


France.—The French Post and Telegraph authorities has 


equally divided an order for 10,000 metres of iron pipes bet ween 
La Société Francaise pour la Fabrication des Tubes of Louvroil, and 
М. Lemaitre, of Hautmont (Nord). 


Plymouth.—The Committee have accepted the tender 
of the British Westinghouse Oompany for stcam dynamo and motor 
tor, at £6,217; and of Mesars. Ferranti at £5,296 for steam 
alternator; the tender of the Tudor Accumulator Oompany at 
£4,542 for accumulators; and that of the Oallender Cable Company 
for underground mains at £7,054. . 


St. Annes-on-Sea.—The District Council has placed a 
contract with the British Insulated Wire Company for mains, and 
one with Messrs. Crompton & Oo., Limited, for street arc lighting. 


Tunbridge Wells.—The Council has accepted the 
following tenders for plant:—400-kw. steam alternator, Messrs. 
Ferranti, at £4,677; condensing plant, Messrs. The Klein Engineer- 
ing Oompany, at £4,621; two re boilers, Messrs. Tinkers, 
Limited, at 25,060. | 

Walsall.—On the recommendation of the Eleotrio Light- 
ing Committee the Corporation have accepted the tender of Messrs. 
Babcock & Wilcox for supplying and erecting a boiler at the 
generating station at £510. z 


FORTHOOMING EVENTS. 


Friday, February 16tb.—At 7 p.m. Northern Society of Electrical 
. Annual dinner at the Grand Hotel, Man- 
cheater, Mr. Ferranti presiding. 

Saturday, February 17ch.—At 11 am. Institution of Electrical 
Engineers. Students visit to Davies Street station of 
the Westminster Eleoteic Supply Company. 

Thursday, February 22nd.—At 2 p.m. The Institution of Electrical 
Engineers. Students visit to the works of the Тасап- 
descent Electric Lamp Oompany, Brook Green, Ham- 
mersmith. 

At 8 p.m.—The Institution of Electrical Engineers. "The 
Standardisation of Electrical Engineering Plant,” by 
R. Percy Sellon, member ; (adjourned discussion). 

Friday, February 23rd.—At 5 p.m. Physical Scciety. Agenda: Prof. 
R. W. Wood, of the University of Wisconsin, U.B.A., 
will exhibit and describe his: 1. Photographs of sound 
waves and the kinematographical demonstration of the 
evolutions cf reflected wave-fronts. 2. A new seudo- 
scope. 3. Diffraction colour-photographs. 4. Artificial 
perhelia. | 


Saturday, February 24th.—At 7.30 p.m. Manchester Society cf 
Junior Electrical Engineers, at the Deansgate Hotel, 
Manchester. A paper will bs read by Mr. A. Rothwell, 
Assistant Engineer and Surveyor to the Redcliffe 
District Council, оп “ Destructors and their Application 
to Electric Light and Power Btations," illustrated with 
lantern, drawings, and model of a modern destructor. 

Tuesday, February 27th.—At 8 p.m. Northern Society of Elec- 
trical Engineers, Grand Hotel, Manchester. Annual 
general meeting, presidential address, &c. 

Wednesday, February 28th.—At 8 pm. Society of Arta. Prof. 
Oarus-Wilson on “The Electrical Induction Motor on 
Mountain Railways.” 


Baturday, March Srd.— At 3 o'clock. Royal Institution. Lord 


Rayleigh delivers the first of & course of six lectures, 


on “ Polarised Light.” 

Taesday, March 20th.—At 4.30 p.m. S ciety of Arts (Foreign and 
Oolonial Section). Sir Edward A. Sassoon, Bart., M.P., 
" Imperial Telegraph Oommunication.” 


NOTES. 


Rucker v. London Electric Supply. Corporation.— 
The judgment just delivered in the Rucker case by Mr. 
Justice Farwell is one which will meet with the 
approval of the electrical engineering industry of this 
country. Broadly speaking, the idea in granting the 
protection of a patent is to give the inventor a monopoly for 
a time, during which he can recoup himself for the coet of 
his experiments, establish his business, and gain the 
remuneration which is his due. The inventor is thus 
stimulated to put forward his best «fforts and to spend 
time and money on the perfection of ideas from which the 
public must, sooner or later, derive great benefit. There 
are few people who would wish to see the meritorious 
inventor deprived of his rights, but the present oase need 
trouble no one under this head for several good reasons. In 
the first place, at the time the patent was taken the parallel 
working of everything electrical реше there being 
any invention in the broad idea of coupling transformers 
«dl эрман The only work required to make the system 

ul lay in the devising of apparatus that would work 
commercially under the circumstances, and the cost and 
laboar of doing this, at any rate in this country, had to be 
borne by men other than the patentees, who did not in this 
case do anything for the public, entitling them to pro- 
tection. In the second place, very late in the day, the 
patent in question was purobased in this country from the 
patentees with the view of seeing how far it could be 
exploited for the collection of royalties, and if the owners 
had succeeded in holding it, we doubt if it would have much 
benefited the original alleged inventors We must, there- 
fore, congratulate the industry upon the decision which has 
been given, and upon its thus being saved from what might 
have been a serious expenditure. 


The Northern Society of Electrical Engineers.—We 
understand that as there have only been five nominations on 
the Council for the five vacancies, there will, this year, be no 
ballot, the members so nominated having by Rule XXII. 
become elected on the Council. The list of officers for the 
ensuing year will be аз follows :— 

President : 
Dr. Edward Hopkinson. 
Past Presidents: 
Mr. J. В. Raworth. 


Mr. H. Edmunds. 
Mr. В. Z. de Furranti. 


Mr. W. P. J. Fawcus. 
Mr. О. M. Dormaa. 


Members of Council: 


Mr, Thos. Browett. Mr. G. W. Lowoock. 
Mr. E. A. Claremont, Mr. А. Marr. 

Mr. H. W. Cowan. Mr. A. B. Mountain. 
Mr. H. A. Earle. Mr. G. Н. Nisbett. 


Mr. A. Н. Gibbings. 
Mr. J. Slater Lewis. 


Hon. Solicitor : Hon. Treasurer: 
Mr. John B. Parkinson. Mt. B. V. Olirchugh. 
Hon, Szeretary: 
Mr. Bamuel Joyce. 


(Continued on page 278.) 
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BROMLEY ELECTRICITY WORKS. 


A MORE pleasant situation for an electricity works oould 
hardly be found than that in which the subject of this 
article is placed—pleasant alike by virtue of ita half rural, 
half urban character, and because of the excellent 
prospects which it offers from a commercial point of view. 
The latter feature, by the way, was not appreciated when 
the original design of the generating station was prepared ; 
the immediate result has been that after little more than 12 
months’ working the generating plant is being doubled in 
size, and arrangements are being made for doubling it 
again ! 

The Bromley Provisional Order was granted to the Di- 


house, engine room, cell room, and meter room, but con- 
siderable additions will be made at an early date. The 
space available for extension is by no means excessive, but 
presumably land will be acquired for the purpose. 

The boilers are of Messrs. Davey, Paxman & Co.'s well- 
known “ Eoonomic " type, as sbown in one of our illustra- 
lions; two are at present at work, a third is already in 
position, and a fourth on order, while three more will be 
added in the future. E ich of these is 14 feet long by 
8 feet diameter, with 1,180 square feet, heating surface, and 
is rated at about 250 H.P.; the working pressure is 150 lbs. 
per squareinch. The chimney is 120 feet high, 5 feet in dia- 
meter, and is unusually neat and unobtrusive in appearance. 

For treating the feed water, which is very hard, a Boby 


BRoMLEY.—H G1 Pressure (2,000-тогт) DYNAMO, TRANSFORMER AND SWITCHBOARD. 


trict Council in 1891; several gentlemen resident in the 
neighbourhood, supported by Messrs. Edmundson’s Elec- 
tricity Corporation, Limited, endeavoured to obtain a 
transfer of the order, and gained their end in 1895. Works 
were commenced in the spring of 1898, and supply was 
begun with the permanent plant in November of the same 
year. 

Considerable difficulty was experienced during the erec- 
tion of the buildings, certain “ancient lights” baing met 
with, owing to which the roof had to be entirely recon- 
structed. In consequence of this the present engine room 
presents some inconveniences; for example, the crane 
cannot be brought over every machine, and the switchboards 
are in shadow. The buildings include, at present, boiler 


heater detartariser is used, with excellent results; the feed- 
water is raised to boiling point and consequently freed from — 
the whole of the temporary hardness, while the permanent 
hardness is reduced by means of soda or Vulite. 

A duplicate set of Worthington feed pumps, each capable 
of delivering about 12,000 lbs. of water per hour, is at 
present in use, with duplicate hot and cold feeds. 

The steam piping, of mild steel, was erected by Mesars. 
Babcock & Wilcox, Limited, and consists of a ring main 
in the engine room, coupled to a header which will eventu- 
ally form part of a ring main in the boiler house ; the pipes 
are slung from brackets, and are provided with Geipel steam 
traps and covered with Magnesia non-conducting com- 
position. 

© — 
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At present the engines exhaust to the atmosphere vid the 
detartariser, but a surface condenser is to be installed in a pit 
in the engine room floor, and a cooling tower will de 
erected on the roof of the boiler house; the detartariser will 
then be replaced by a feed water heater, heated by the exhaust 
from the PUE UA овашев, Electrically-driven three-throw 
pumps will also 
employed, as well 
as an oil separator 
in the exhaust steam 
pipes and an oil 
filter in the path of 
the feed water. 

The generating 
plant is of special 
Interest, since it re- 
presents в combina- 
tion of the high and 
low pressure direct 
current systems. 

The high pressure 
machinery shown in 
one of our views, 
consists of a Bellisg- 
Parker generating 
set, a Parker transe 
former,and aswitch- 
board. The gene- 
rator is rated at 
40 amperes, 2,100 
volts, at 420 revo- 
lutions per minute, 
and is of Messrs. 
Parker’s usual (уре, 
with Eickemeyer 
dram-wound arma- 
tare; indeed, there is remarkably little difference between 
this machine—which runs at the virtual pressure usually 
employed for high pressure alternating work—and the 
low pressure dynamos close by. The field magnets are 
separately excited from the low pressure bus bars. То 
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BROMLEY.—BoiLERS. 


and 105 amperes, at 600 revolutions per minute, and is of 
Messrs. Thos. Parker’s upright type, with double wound 
armatare. A special feature of this machine is the device 
for regulation. Instead of the usual supplementary field 
magnet, acting on the low-pressure winding only, extensions 
are bolted to the back of the main pole pieces, and are 
| provided with de- 
exciting coils and 
pole pieces. The 
effect of the de- 
exciting coils ів 
normally to counter- 
act the leakage 
E through e 
supplementary pole 
pieces; as the Rad 
increases, resi:tance 
is inserted in the 
regulating circuit, 
and the flax allowed 
to increase so as to 
maintain the ter- 
minal pressure. 

The transformer 
is used to transfer 
power from one sys- 
tem to the other, or 
to enable the whole 
supply to ba effected 
by means of the bat- 
tery or by running a 
single generating 
set of either type at 
light loads. An 
additional high 

pressure generating 
set ison order; when this arrives, the transformer.will be 
removed to Chislehurst. 

The high-pressure switchboard is fitted with Messrs. 
Thos.  Parker's zero and  excess-carrent cut-out, in 
circuit with the transformer, and zaro-current cut- 
ont in circuit with the dynamo, starting gear 
for the transformer, and double-pole switches and 
fuses for the feeders, Kelvin ammeters and voltmeters 
are in use, and Thomson-Houston watt-hour meters on the 
dynamo and transformer high-pressure circuits. We were 
turprised to note that the terminals, &»., of the switch gear 
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Fids. 4 AND 5.— FRONT AND REAR VIEWS ОР SWITCHBOARD, METROPOLITAN SUPPLY Cou PANT, ILIuxIT ED. (See page 277.) 


The transformer is wound for 2,000 and 450 volte, 22 


were mounted direct on the un-enamelled slate, without tke 
use of insulating bushes; this practice, in the case of the 
low-pressure board, has resulted in the severe corrosion of 
some of the terminals. | 

The low-pressure machinery consists of two generating 
gets, a booster balancer set, battery and main switchboard. 
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The larger generator gives 410 amperes at 460 volte, 420 
revolutions per minute, and is driven by a three- crank 
engine; a similar set is on order for extensions. The 
smaller generator is rated at 180 amperes, 450 volts, 420 
revolutions per minute, and is driv-n by a two-crank engine, 
the dynamos in each case being of Messrs. Thos. Parker's usual 
type, and the engines of Messrs. Bell iss & Morcom's manu- 
facture. The two booster sets are coupled together, the 
motors which di ive them serving for balancers; they are 
rated at 70 and 280 volts, 70 and 50 amperes, at 950 
revolutions per minute. 

The 5-ton overhead crane was supplied by Mcesrs. Isles, 
Limited, of Stanningley. 

The battery consists of 230 23-plate cells of the “ D. P.“ 
type, capable of discharging at 80 amperes for eight hours 
or 120 ampefes on emergency. The 14 cells on either side 
of the middle wire are connected with regulating switches 
on the switchboard, by means of bare copper rods carried on 
earthenware ineulators. 
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Fic. 1.—Тняве 1,500-kw. Two-Puase GENERATORS, METROPOLITAN ELECTRIC SUPPLY Oompany, LoxNpoN. 


The main switchboard, of Messrs. Edmundeon’s xandard 
pattern, is arranged for the three-wire system, with two 
bas bars, and is provided with Parker zero-current cut- 
outs for the dynamos and transformer (low pressure side), 
Kelvin ampere gauges and voltmetere, and four double- 
pole switches with duplex fuses for feeder circuits. А 
Thomson-Houston watt-hour meter is in ciicuit with each 
machine, including the transformer. Three 22го” 
indicators are used for paralleling. The balancer starter 
is interlocked with its main switch; the usual shunt 
regulators are mounted on the board. For charging, the 
batteries are disconnected from the bus bars, so that a 
small number of regulating cells is sufficient. 

There are two large Kelvin voltmeters for the two sides of 
the three-wire system, which are checked by a multicellular 
ee the normal supply pressure is 210 volts at the 
amps. А | 

The high pressure feeders consist of six single condactor 
cables, of 0'05 square inch cross-section, manufactured 


and laid on their solid system by Messrs. Callender ; 
four of these run to a station about three miles away, 
owned by the Chislehurst Electric Sapply Company, Limited, 
which takes supply in balk from Bromley. The Chisleharst 
station, of which Mr. F. 8, Hanning is engineer and 
manager, contains two transformers, a balancer booster set, 
and a battery, all exactly like those at Bromley, and die- 
tributing on the same system. The district is more purely 
residential than at Bromley, the installations being large and 
widely scattered ; indeed, the large area of low pressure dis- 
tribution, compared with the number of houses supplied, is 
probably unique; two consumers, for example, stand almost 
alone at а distance of 14 miles from the works! The load 
factor is also remarkably high. This station, like the 
Bromley undertaking, was put down by a local company, 
backed up by Messrs. Edmundson, who have provided the 
whole of the capital; it has been at work for about nine 
months, and has at present 4,000 lamps connected. It is 
interesting to note that the average efficiency of the trans- 


(See page 277.) 


formers, as shown by the readings of the watt-hour meters, 
is found to be 90 per cent. 

A sub-station is to bs constructed at Southborough, and 
will be operated from the main station at Bromley by means 
of two of the six cables mentioned above. 

The Jow pressure distribution is carried out with Callender 
armoured cable laid direct in the earth. There are six triple- 
concentric feeders, two pairs of which are paralleled on the 
switchboard. The lamp connection on February 1st 
amounted to no less than 7,800 8-cP. (equivalent), this 
number including a 6-H.P. motor, and a few small ones; a 
substantial profit was made on the firat year’s working, but 
the accounts are not yet made public. A part of Beckenham 
is being temporarily supplied until the District Council's 
iustallation is completed. Bromley, itself, is a rapidly 
rising district, extensive building operations being in 
progress, and it offers golden prospects for the future 
A L installation—as evidenced by the results already 
obtained, 
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No small part of the success realised has been due to the 
energetic engineer-in-charge, Mr. R. L. Gamlen, and his 
assistant, Mr. E. R. Hill, who have exerted themselves in 
every possible way for the popularising of the supply, even 
to the temporary loss of health through overwork. To these 
gentlemen we are indebted, and to Messrs. Edmundson's 
Electricity Corporation, Limited, for their freely accorded 
assistance in the preparation of the above description. 


—̃ ee 


PLANT OF LONDON METROPOLITAN 
ELECTRIC SUPPLY COMPANY. 


Is the ELECTRICAL Review for September 23rd, 1898, we 
pre some particulars and photographs of the alternators 

ing built by the Westinghouse Oompany, of America, for 
the Metropolitan Electric Supply Company’s new works at 
Willesden. For those particulars we were indebted to the 
Sientiſic American. Ouriously enough, we have now to turn 
to another American contemporary for some farther informa- 
tion regarding this English electric lighting station, which 
we understand is now running, and for the following notes 
and illustrations we аге indebted to the New York Llectrical 
World and Yi асі for February 3rd. It is to be 
regretted that descriptions of American made plant for 
works in this country should first make their appearance 
in American periodicals. In this particular instance, the 
responsibility, we are informed, does not lie with the mann- 
facturers of the plant. 

Two ago a contract was awarded to the English 
Westinghouse Company for supplying three two-phase alter- 
nators of 2,500 H.P. each for the new power house of the 
Metropolitan Electric Supply Company, London. This sizs 
was then considered an innovation in electric lighting prao- 
tice, exceeding any constructed up to that time, excepting 
the 5,000-H P. generators at Niagara Falls. Since then, it 
may be remarked, improvements in machinery have enabled 
far larger generators to be constructed. For instance, the 
units now being built for the Third Avenue Railway Com- 
pany, New York, consist of 16 generators of 7,000-H P. 
maximum capacity each, with steam engines of corresponding 
capacity, 


STEAM ENGINES. 


. The three steam engines of 2,500 нр. each, illustrated 
in our contemporary’s fig. 1, were shown іп our issue 
of September 28га, 1898. These were built at East 
Pittsburg, Pa, by the Westinghouse Machine Company, 
and are of the enclosed vertical compound machine ty 
with the t extended at one end to carry the 
revolving element of the alternator directly upon it. Each 
of these engines is capable of developing the full rated power 
of the alternator at 188 revolutions per minute, with 100 Ibs. 
steam pressure. The economical load is secured at 140 Ibs. 
steam ш and 120 revolutions per minute. As the 
three alternators are to run in parallel, the angular velocity of 
the engines is made snfficiently uniform to insure successful 
running. The cylinders are 86 inches and 55 inches 
ID diameter respectively ; the stroke is 86 inches The 
cylinders are made of close-grain cast-iron, and as the 
engines are of the vertical type, the danger of cutting the 
cylinder castings is reduced tos minimum, Steam is distri- 
bated to the high pressure cylinder by a piston valve, and two 
piston valves serve the low pressure cylinders. The cylinder 
Covers, pistons, &o., are p with improved means to render 
their removal easy. The oylinders and steam chests are 
fitted with automatic water-relief valves and drains, which 
keep the engines free from condensation. The drain valves 
are operated from the working platform by levera. Forged 
steel is used for the crankshafte, which are 14. inches in 
diameter at the bearings and 20 inches at the armature hub. 
They are hollow throughout their entire length. The 
alternator, mounted directly on the engine shaft, serves as в 
fly-wheel. The engines are fitted with permanent indicating 
outfita, which are acoessible from the main platform, 
together with an elaborate system of lubrication, a system for 
cooling the bearings, and provisions for varying the speed 
while running. All these adjuncts assist in enabling the 
engines to be ran for long ү, without stopping. The 
main bearings, which are cooled by water, are of the quarter- 


box type, and can be moved in any direction by means of 
suitable wedges. The main bearings are 14 inches in dia- 
meter and 42 inches long. Provision is made to allow the 
covers to b»raised to facilitate inspection. 

Sight feed lubricators are used, the oil being carried 
throngh brass tubes from the sight feed oilers and manifolds 
on the cylinders. These are connected to a reservoir on top 
of the cylinders, which is supplied by a force pump, taking 
oil from filters. A single inertia governor, which actuates 
the high pressure valves, controls the engine. The low pressure 
valves are operated by fixed eccentrics) The governor is 
keyed to the main shaft and ‘allows an adjustment of 10 per 
cent. while the engines are ruuning. This permits the 

of the machines to be varied to facilitate operation in 
parallel. The maximum variation of the governor at any 
speed within the rated limits is 1 per cent. 


GENERATORS, 


The three Westinghouse generators shown in fig. 2 аге of 
1,500-kw. capacity; they are of the two-phase typ», generate 
at 500 volta, and are direct connected to the steam engiues. 
The field consists of a cast-iron frame with 62 pole-pieoes, 
which are built up of a laminated soft steel. The frame is 
made in halves secured together by bolts. This arrangement 
allows the halves to be moved back so as to clear the 
revolving armature. А view of half a field casting is ahown 
in our contemporary’s fig. 3 (which appeared in the ELEC- 
TRICAL REVIEW in September, 1898), together with an 
armature spider. It gives an excellent idea of the mag- 
nitude of this massive machine, with the 62-pole pieces 
cast into the heavy mass of metal, at acoarately ‘spaced 
intervals. : | 

The field ooils are wound with copper strip, bent on edge 
and thoroughly insulated before bending. The armature 

ider is constructed of cast iron in halves, with massive 
rims, The arms of the spider are cast with splitting plates 
between them to insure freedom from strain їп cooling. They 
are secured in position on the crankshaft by two heavy mild 
steel ringa, shrunk around the bosses at the base of the arms. 
Each rim is secured by two bolts, and by a shrinkage ring at 
each joint. The cast-iron arms are supplemented by steel bolts 
screwed into the boss and secured to the rim by heads, 
flash with the external surface. The armature conductors 
are embedded in slots in the periphery of the armature ring. 

S:eel punchings are mounted on the periphery of the 
spider, the former being suitably notched to receive the 
armature conductors, which are large copper bars of rectan- 
gular section, heavily insulated and imbedded in the slots. 
The lamine on the armature are assembled so as to provide 
numerous ventilating ducts to enable ample passage of air 
through the cores and for keeping the temperature of the 
armature at a low point. The armature is wound with a 


distributed olosed-oironit winding, and the four collector 


leads draw their current from four equi-distant points on 


"the winding. 


Each alternator is capable of delivering at the armature 
terminals the total output of 8,000 amperes at 500 volte, of 
2,727 amperes at 550 volts, divided into two equal two: 
phase circuits, without the temperature of any part rising 
more than 33? C. above the surrounding atmosphere. An 
overload of 25 per oent. oan be oarried, with the tempera- 
ture not exceeding 45? O. Three oompound multipolar 
exciters have been provided, which are direct connected to 
oar generator shaft and wound for an exciting current of 100 
volts. 

SWITCHBOARD. 


This board controls the three 1,500-K W., 500-volt, 60 p.p.& 
two-phase generators running in multiple, snd the three 
25-KW. 125-volt compound wound direct-current multipolar 
exciter& The switchboard also controls a storage battery 
used as an alternate source of excitation. The board com- 
prises three panels of white Italian marble similar in equip- 
ment; a description of a single panel will therefore suffice 
for the whole board. | 

Fig. 4 shows the front of the board, and fig. 5 the rear. 
Amonz the instrumenta are the following :— 

A three-pole 1,500-ampere automatio brush-type circuit 
breaker; two 2,000-ampere main emmeters, provided with 
a 5-ampere coil and operated from the 5-ampere secondary of 
а 2,000 5-ampere series transformer; a 450-ampere directe 
current field ammeter; two Niagara type indicating watt- 
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meters. The series coils of these meters are run in series 
with the ooils of the ammeters noted above, thus necessitating 
only two series transformers for each panel equipment. One 
800-ampere double-throw field switch, which is of the quick- 
break washer type, and provided with a special attachment 
for discharging the field of the alternating current gene- 
rator through a shunt resistance mounted on a bracket at 
the rear near the top of the switchboard. The switch is 
made donble-throw, so that the generator field may be 
connected to either source of excitation, the exciter or 
storage battery. The shunt resistance is connected so as to dis- 
charge the field when excited from either source of excitation. 
This discharging the field through a shunt resistance prevents 
the possibility of a breakdown in a field insulation, whereas 
it is subjected to severe strain when the field is. opened 
without this provision. On the lower marble slab are 
mounted the combination alternating and direct current 
rheostat hand whcels for the controlling rheostats in the 
generator fields and exciter fields. 

The main alternating current bus bars are built up of 
8 inches х 4 inch copper strap, and are mounted on insu- 
lated bus bar bracketa at about the oentre of the rear of the 
switchboard. : 

The storage battery exciter bus bars are run at the rear of 
the board, immediately above the rheostat face plates. To 
these bars the storage battery leads are connected, and from 
them the storage battery: exciting current is distributed to 
the field circuit, 1 
- In addition to the apparatus specified.above for each 

it three voltmeters are mounted on a swinging arm, as 

ollows :— 

One alternating machine voltmeter, on which, by means 
of 6-point voltmeter plug switches on each generator panel, 
the voltage across either phase of any machine can be read. 
One alternating current bus bar voltmeter, on which, by 
means of a 5-point ground detector plug receptacle on 
* Panel A," the voltage across either phase of the bus bars 
may be read. One direct voltmeter, on which, by means of 
4-point voltmeter plug switches, the exciting voltage on the 
d of any of the alternating current generators may be 


NOTES. 


| (Continued from page 272.) 

Municipal Telephones—Tunbridge ' Wells.—At the 
meeting of the Tunbridge Wells Town Council last week, 
the Telephone Committee eubmitted a report recommending 
that a license be applied for, and in anticipation of the grant 
of the license, that the Committee be authorised to obtain 
specifications and tenders for the necessary works. The 

ussion which ensued, was interesting in several i api 
All speakers except one were perfectly satisfied with the 


canvass, the estimates, the expert’s report, and every- 
thing else that tended to show the advisability 


of establishing а municipal telephone service. Bat 
fhe one dissentient voice sufficed at least to induce the 
Council to mark time." To Mr. Councillor Robb is due 
the merit of bringing the Council into such а frame of 
mind as to limit the first step to the application for a license, 
and to suspend for the present the recommendation to obtain 
specifications and tenders. In the course of his speech, 

ouncillor Robb remarked that “the ELECTRICAL REVIEW 
was of sepa that the matter was one of great doubt, and 
should approached carefully by municipalities.” He 
criticised the estimates of Mr. Bennett, and was so thorough 
as not to be merely content with setting aside the expert’s 
figures, but insisted on submitting figures of his own in 
their place. The difference was somewhat striking. Qa the 
one hand, apparently, a profit of £1,000 a year was looked 
for, and on the other, a loss of £2,000 a year was shown. 
The value of either of these estimates is doubtful, Both 
assumed a larger number of subsoribers than had yet 
been obtained. It would be impossible to express 
an opinion without a complete and careful analysis 
of the area to. be covered, the number of sub- 


Pennsylvania, has resigned his chair to accept a 


. vided, at what must have been a large 


soribers in respective districts, their distance from 
the exchange, and the number of exchanges to be served. 
Regarding the respective estimates, Mr. Robb obeerved that 
“ he may have overdone it, but the Committee had grievously 
underdone it.” It is quite possible that these few words 
express the facts of the case, but from the municipal point 
of view, we are strongly of opinion that Mr. Robb's attitude 
is right. It is far preferable to count the cost to the utmost 
than to embark on an important enterprise with too sanguine 
views. 


Electrical Heating of Railway Carriages.—In the 
system designed by Dr. D. Tommasi, a dynamo driven 
from an axle of the "в van sends the current 
into a circuit extending along the whole length of 
the train, and on which are branched the conductors oon- 
necting the heaters, and traversing them in the direction of 
their length in the form of a spiral. The heaters are first 
filled with a substance ing considerable latent heat of 
fusion, such as crystallised acetate of sodium, hypo-sulphite 
of sodium, &c. Before starting for the first time only, the 
heaters are plunged into boiling water, then placed in the 
train and connected with the circuit. As long as the train 
remains stationary no effect is produced, but as soon 
as the speed is sufficient, the current passes through the 
heaters. The internal conductors become heated in pro- 
portion to their resistance, and the heat thus generated 
compensates for the heat which is abstracted from 
the melted substance, s.e., the heat which is lost by 
radiation, and which serves to heat the carriage. As the 
heaters can remain active for four hours at least, no stoppage 
of less duration would produce such a cooling as to make it 
п to replace them. It follows that a train could 
travel from Calais to Brindisi, or from the Spanish to the 
Russian frontier, or travel as long as possible on a circle 
line, or go to апа fro between two points, without the 
heaters having to be changed. We can see at once the 
advantages that result from tbis system for both oompany 
and passepgers—a reduction in the number of heaters re- 
quired, installations, attendants and repairs, and the suppret- 


Bion of replacing operations, which are so inconvepient and 


troublesome to passengers, especially during the night. It 
will be observed, moreover, that the system lends itself to 
exchanges of plant between the lines on which it is estab- 
lished, since it allows of comparatively long periods of 
den $.в.‚ of. interruptions in the compensation of the heat 
ost. | 


- Personal.—Our New York namesake says. that M. Andié 
Blondel, the eminent French electrician, whose monumental 
work on electric railways and in many departments of elec- 
trical application has been of so much value, has just been 
made a Chevalier of the Legion of Honour. - The ваше 
journal says that Prof. Reginald A. Fessenden, of the elec- 
trical engineering department of the Western University of 
ition in 
the signal department of the United States Weather Bureau, 
at Washington. 

Lord: Kelvin has been nominated for the presidency of 
the Franco-Scottish Society, in room of the late Marquis of 
Lothian. i 

On Friday last Mr. J. S. Highfield, the chief engineer of 
the St. Helens Corporation lighting and traction station, was 
presented by the staff with a handsome tantalus as a token 
of esteem and good wighes on tbe occasion of his marriage. 


Birkbeck Institute Conversszione.— On Saturday 
evening the students' conversazione of the Birkbeck Institu- 
tion was held. Mr. Alderman and Sheriff Treloar received 
the guests. Among the many attractions were a concert, à 
dramatic entertainment, various exhibits, including liquid 
air demonstrations, X ray demonstrations by Mr. Н. W. 
Cox, popular lecturettes in the experimental physios and 
chemical departments, exhibits and erperiments in the 
laboratories, &c. The snowstorm somewhat interfered with 
the attendance, but there were more than 800 persons 
present, and needless to remark, the intellectual treats 
expenditure of time 
and energy by the officials, were thoroughly enjoyed. 
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The Electrical Engineers Volunteers Send-off " 
Dinmer.—With referenoe to the send-off dinner to the 
Electrical En (R.E.) Volunteers ordered for service in 
South Africa, Mr. Edmunds, the hon. treasurer, informs us 
that Major R. E~Orompton has arranged that the date for 
this dinner shall be Saturday, March 8rd, 1900. It will 
probably be given at the Great Eastern Hotel, Great Eastern 

tation, Liverpool Street, E. C., at 6.80 p.m., but full parti- 
culars will be forwarded together with tickets to entertainers 
of the corps. It would very much facilitate matters if 
intending entertainers would send in their names at onoe. 


Wireless hie ae =. Marconi delivered an 
interesting lecture on this subject at the Royal Institution 
last Friday week. Не dealt with some of the developments 
which have taken place during the last few months. 
According to the report in the Times :— 


He first gave a brief description of his apparatus, laying especial 
stress on a recent improvement, which consisted of inserting 
the secondary of a transformer or induction coil in the ooherer circuit, 
the primary connected with the vertical aerial wira. This 
induction coil, whose function was to increase the electromotive 
rps of the induced oscillations at the terminals of the coherer, was 


60 miles could be obtained. with certainty with the coil. As 
f signalling, Mr. Marconi said it varied approxi- 

with the square of the height of the vertical wire and 
the square root of the sr pra cd form of capacity-area placed at 
ith two installations having poles 150 feet 


f 


stations were at sea level, there existed between them a hill of water 
over 1,000 feet higb,owing to the curvature of the earth, and if 
the waves travelled only in straight lines, or if the effect 
were noticeable only across open spscs in a direct line, the 


1,000 feet high at both stations. The lecturer 
the installations of wirelesstelegraphy that had 
the South Foreland and the East Goodwin light vessel, the South 
Foreland and Wimereux. But the most interesting and complete 
made during the naval mancuvres. The 
were sent then were 60 


all 
on for certain and 


tial, but the difficulty was overcome by the 
manufacture of kites, in which they were sted by Major Baden- 
Powell and Ол Kennedy, RE. 16 had been repo that the 
difficulty was due to the iron in the hills, but as a matter of fact iron 
would have no more destructive effect on these Hertsian waves than 
any other metal, and he had been able to transmit messages across 
the не иши of New York, the upper stories of which were 
iron. wever, when kites were provided it waseasy to communicate 
from De Aar to Orange River—some 70 miles—and now there were 
stations at Modder River, Easlin, Belmont, Oraogeé River, and De 
Aar. Two of his assistants volunteered to 
the Boer lines to Kimberley, but the military authorities would not 
grant them permission, as probably too great risk was involved. It 
seemed to т le that installations were not established at 
Ladysmitb, M ,and Kimberley before the commencement of 
hostilities, but he found it hard to believe that the Boers had any 
workable instruments. Some intended for them, which had been 
seized at Oape Town, were of German manufacture, and not work- 
able, axtd Mr. Marconi said that as he had supplied no apparatus to 
‘anyone the Boers could not possibly have any of his instruments. In 
conclusion, he said he did not like to dwell on what might be done 


take instruments through 


in the immediate or distant future. But ho was sure that the pro- 
gress made this year would greatly surpass what had accom- 
posee during bue lar 12 months, and, speaking what he believed to 

sober sense, he said that by means of wireless telegraphy tele- 
grams would become as common and as much in daily use on the sea 
as they were at present on the land. 


* 


Smoke Nuisance.—At Marylebone on Wednesday the 
Metropolitan Eleotrio Supply Company, Limited, were fined, 
including costs, £27 18s., on nine summonses for creating а 
rra by the issue of black smoke from their works at 


An Automobile “Send-off for Major Crompton.— 
A dinner was held at the Automobile Olub on Wednesday 
night in honour of Major В. E. Orompton, а member of the 
committee of the club, who is about to leave for South 
Africa in command of a detachment of the Electrical Eagi- 
neers Volunteer Corps. Major Orompton and the officers 
and men of the detachment have been incorporated as an 
arm of the Regular Service. They are taking out to Sonth 
Africa two trains, both drawn by small traction ongines. 
light train consists of a ae and че wagon and tight 

at gun-carriages, each bearing an electric searchli 
projector and a two-wheeled carriage a drum of 
electric cable. The purpose of the train is to provide а 
fight and mobile service of electric searchlight for use at the 
ront. 


Appointments Vacant.—T wo shift engineers are wanted 
for the Leicester Corporation electricity works during the 
absence of certain officials in South Africa. А mains 
superintendent is wanted for Barrow-in-Forness, , See 
* Offixial Notices” to-day. | | 

The Pembroke District Council wants a resident electrical 
engineer at £150 per annum. See “Official Notices ” 
to-day. | 

An assistant is wanted in the electrical engineering 


department at the City and Guilds Technical College, 


Exhibition Road. Salary, £150—£200. See 


“ Official 
Notices” to-day. _ E 


" Appoimtments.—The Brush Electrical eee 
Company announce the following appointments :—Mr. C. В. 
Thomson to be шрек ee in charge of lighting 
and power contracts; Mr. E. Н. Tyler to be traction 
пие in charge of traction oontracts ; Mr. A. P. Haslam 
to be in charge of the estimating department. 

The Rathmines Oouncil has appointed Mr. George F. 
Pilditch chief engineer to the new electrical un . 
of his appointment, Mr. Pilditoh bas been supsrtatending the 
of his a tment, Mr. Pildi guperi i 
work on behalf of Mr. Robert Hammond. the gern ee 
engineer to the Commissioners, | 


Fire Insurance Wiring Rules.—We are pleased to note 
that the Guardian Fire Assurance office has at last officially 


certain matters, and a few memoranda have been added by 
Mr. Human for the guidance of wiring contractors. This 
is a step in the right direction, and Mr. Human is to be con- 
gratulated проп his scumen. May it lead to still better 
things, not only in respect of the Guardian rules, but of 
those of all other offices, | 


The Electrical Engineers Volunteers.—It is stated 
that the sum of £3,000 previously allotted by the War 
Office for the purchase of plant for the detachment of the 
Electrical Engineers Volunteer Corps going to the front is 
to be increased to £5,000. 
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S. 7. de Ferranti, Limited.—We are informed that Mr. 


Francis Ince and Mr. Charles Pratt Sparks both resigned 


their directorships on the board of S. Z. de Ferranti, 
Limited, on January 30th. These resignations have been 
duly accepted. 


Lectures.—The first of the series of afternoon leciures 
before the Royal Dablin Society was delivered on 7th inst. 
by the Right Rev. Monsignor Molloy, D.D., D.Sc., the sub- 
ject being “ Electric Waves and their Application to Wire- 
less Telegraphy.” | 

At a meeting of the Edinburgh Architectural Association 
last week, Prof. Francis G. Baily, M.A., delivered a lecture on 
“ Electric Light Wiring Systems.“ 


Erratum.—We regret that a slight error crept into our 
reproduction of Mr. Rosling’s letter last week; on page 224, 
column 2, line 1, for “I am not surprised,” read “I am 
surprised.” 


HOMES FOR DISCHARGED SOLDIERS. 


Tue Bumpinc TRADES! Girt, 


Electrical Section. 


We give below a list of the donations which have been 
received up to the present towards the electrical equipment of 
the six homes, for which we gave the detailed specifications in 
our issue of the 2nd inst. As was there stated, contributions 
in kind should be forwarded to Mr. Max Byng, of 69, Queen 
Victoria Street, E.C., and cheques to Mesare. H. Alabaster, 
Gatehouse & Oo., of 4, Ludgate Hill, Е.С. 


It will be seen that there is ample scope for further oontri- 


шш, and we confidently anticipate large accessions to the 
ist. | | 
Lr or Donations TO Darm. 


The ELROTBICAL Review . ese ees .. £26 5 0 
Messrs. E. L. Berry, Harrison & Oo., electric light con- | 
tractors, Whitcomb Street Gro cu зш. з d 0 D 


Messrs. W. J. Furse & Oo., Nottingham— Fittings and labour to fit 
three homes with lightning conductors. 


The = Electric Engineering Company, Taunton—One 12}-xw. 
ynamo. 


Messrs. Rashleigb, Phipps & Oo., Oxford Street, electric contractors 
` Labour for wiring one home. 


Messrs. T. Clarke & Oo., Slcane Square, electric contractor: Labour 
for wiring two home: 


Alley & McLellan, Glasgow—Two Б0-н.р. engines at half cost price. 

Mr. G. Braulik, Upper Thames Sireet—Electric light fittings and 
switches. 

The General Blectric Oom Limited, Queen Victoria Street-= 
Switchboards, cut-outs, Piling roses, and switches, 


NEW COMPANIES REGISTERED. 


Seaside Electric Laundry Company Limited (64,938). 
—This company was registered on February ard, with a capital of 
£2,000 in £1 shares, to acquire certain freehold land and buildings at 
Saitburn-by-the-82s, Yorks, to adopt an agreement with Thomas 
Dickinson, and to carry on the business of an electric or steam and 
general laundry. The first subscribers (each with one share) are :— 
John Guchrist, Middlesbrough, chartered accountant; Thomas 
Dickinson, Middlesbrough, contractor; Edward B. Pilkington, West 
Bridge, Middlesbrougb, coal mercbant; Henry Glover, 11, Brentnall 
Street, Middlesbrough, accountant; John G. Kirkwood, 86, Victoria 
Road, Middle 


The number of directors is not to be more than mx; те таз 


Volt Electrie Company, Limited (64,943). — This 
company was on February 3rd, with a capital of £3,000 in 
£l shares, to enter into an agreement with Arthur Atherisy, 
Thomas W. Hedingham, John T. ux,and George W. Holt, and 
to carry on at Birmingham or elsewhere the business of manufacturers 
of switches, bell рш, lampholders, fuseboards, ceiling roses, cut- 
outs, and electrical fittings and accessories of every desc iption. The 
first subscribers (each with one share) are.—Gz-orge W. Holt, 6, 
Lionel Street, Birmingham, mannfactarer; Frark Shaw, 35, Paradise 
Street, Birmingham, merchant; Edgar А.В. Н „ 107, Hospital 
Street, Birmingham, brassfounder ; Frank Allbutt, Hill Crest, Clifton 
Street, Brourbridge, clerk ; Percy O. Francis, 337, Balsall Heath Road, 
Birmingham, solicitor; Alexander О. G. M. Grove, the Delph, 
Brierley Hill, law student; and Allen Hooper, 278, 

Btreet, Birmingham, leather merchant; registered without articles 
of association. Registered сое, 63, Lionel Street, Birmingham. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


New British Incandescent Electric Lamp Company, 
Limited (58,316).— This company’s annual return was filed on 
December 24tb, 1898, when 23,857 shares were taken up out of a 
nominal capital c£ £30,000 in £1 shares; £23,857 has been received. 


Southern Electrical Iastallstion and Wiring Com- 
any, Limited (63,116).—This company’s annual return was filed on 
Decanter 3166, when 1,853 preference and 3,493 ordinary shares 
were taken up out of a nominal capital of £10,000 in 2,500 ordinary 
and 7,500 preference shares of EI each; 15s. per share has been 
called on 422 preference and 2,824 ordinary, and £2,399 18: 6d. has 
been received, leaving £34 7s. 64. unpaid. £2,100 is considered paid 
on 1,431 prefererce and 669 ordinary. 


Pacific and European Telegraph Company, Limited 
(86, 683).— Thie company’s annual return was filed on December 220d, 
when the entire capital of £100,000 in £10 shares was token up. £4 
per share has been called, resulting in the receipt of £40,000. 


Ryde Electric Light and Power Company, Limited 
(64,086).— This company's annual return was filed on January 13%, 
when 7 shares were taken up out of а nominal capital of £10,000 in 
£5 shares. No calis have been made. 


SUPPLY STATION ACCOUNTS. | 


Edinburgh Tum accounts of the Edinburgh Oorporation 
Corporation electric lighting undertaking indicate a continu- 
Electricity anoe of the commercial prosperity which has 
Accounts. attracted attention in the Scottish dapital as a 
Public and private field for electrical enterprise. Hilectrical energy 
lighting. is nowhere else sold at the extremely low price of 


344. per unit for private lighting and 14d. per unit for motive power, 
while the charge for public lighting is £14 per annum per arc lamp. 
The cspital charges for а system selling over 4 million units are of 
interest, and wo may give some of the figures as an example:— 


Dewar Place station ifs ; * £186,059 
M'Donald Road station ... ibi .. 11,816 
Mains oe 9 ее Я 202,881 
Ато lamps and columns ... 18,040 
Meters A a кз m 18,810 
Transformers A "n T i" 5,215 
Instruments... - as m .. . 697 


One or two other items bring the total capital expenditure up to 


£395,357. 
GzNEBAL STATEMENT. 


1897. 1898, Inorease. 
Total capital expenditure ... £257,466 £895,357 £107,691 
Namber of units sold . 2,894,437 4,174,541 1,280,104 
Maximum load demanded ... 2,400xw. 8,116 kw. 716 xw. 
Gross revenue £38,049 448,238 £10,189 
Gross profit ... .. £20,647 £23,730 23,083 
Average price per unit sold... 315d. 274. — 38d. 


. In the 1897 accounts, private supply is charged at 4d. per unit; 

otive power at 2d. per unit, and public arc lamps at £16 per annum. 
The effcot of the reductions on the 1898 accounts is to cause a drop 
of over the third of a penny revenue per unit sold. 


— — . — — ЧЮ 
ee шак BA Re Mr, мра” CC 1 | - 
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REVENUE STATEMENT, 


1897. 1898. 
Gross. Per unit. Gross Per unit. Increase, 
Sale of current. . £38,008 3151. £48,210 2774. -—'384. 
Meter rents .. es ee od NE 10 Б И 
Bupply of lampe, &0. ee een eee eee ee 
Sundry fees, &с. HP ео 41 825 18 
Gross revenue .... £38,049 315d. 848,288 277d. — 88d. 


—— тр АБО. 


As might be looked for, the “costs” show an increase of 0 7d. in 
the item for coal, but all other figures have fallen with the exception 
of management, which remains stationary. The total costs have 
according, gone down to just over 14d., a reduction of 031. on 1897" 


Освт or Propvuocrion. 


1897. 1898. 
Gross. Per unit Gross. Per unit. Increase 


Coal oo 0 5. oo £4,176 "35а, £7,366 42d. +°07d. 
Oil, waste, water and engine) разв 12d. 1.582 09d. —'03d. 
Salaries and wages incurred 
ш 5 and din 4,601 384. 6491 37d. — Old. 
Repairs and maintenanoe of 
buildings, a een 2,752 234. 3,575 21d. — 024, 
dynamos, &o. 
Worke’ costs ... ... £19,015 108d. £19,014 1*09d. ＋ Old. 
Pene е жез taxes 1,806 18d. 2219 13d. — 08d. 
salaries of mane ing engi | 1457 124. 2,015 12d. 004. 
neer, secretary, clerks, &c. | 
General establishment 
Чыч, hiss пагони 84 1,064 094. 1,260 *07d. – 02d. 
5 
Other expenses oe ee ecco 
Total costs „% £17,402 1:444 £24,508 1*41d. — 034. 


nD 


The profit statement shows an increase of over £4,000 to cover the 
interest and sinking fund charges. The net profit in 1897 was £7,024, 
and in 1898 £5,886, as shown below: 


Pnorrr STATEMENT. 


1897. 1898. 
Interest on loans .. oo ee ee oe £5,987 £8,278 
Sinking fund for repayments .. |... .. 7,686 9 566 
Net profit carried to reserve fund МХ 4.000 е. 
Net profit carried to credit of rates * ёз 3,094 5,8861 


Gross profit вее СЯ) I £920,647 £23,730 


7 SR MEE TENOR) 


* Transferred to the credit of the burgh assessments under the general 
improvements ordinary expenditure accouot. 
Balance at the close of 1808, to be carried to next year's account, 


CITY NOTER. 


Smithfield Markets Electric Supply Company. 


rdinary general mesting of this company was held at 

Winchester House last Friday, Mr. H. 8. Leon presiding. 
In moving the adoption of the report, the CHarRMAN said that 
certain circumstances had been very much against the compar y since 
ы came о existence; circumstances which, to а lesser extent, had 


was no provision made for obtaining an we issuing shares, but 
as these are quoted below the issue ре ( k А 


шн Of Hio союшу кы рса о ишме шо коч 
this they would vour to do by in customers. There are 
September 30tb, 1898, they 
lighted 188 of them with a candle-power of 9,723. At December 316$, 


1899, there were 266 sh lighted with a candle. power of 16,960, 
leaving 142 not ligh These they were anxious to obtain as 
customers. Besides this they had four other large installations, the 


profit from which they would not be able to ascertain until the 
end of the current year. The gross revenue for the year 
ended September 30th, 1898, was £6,501, and the expenditure 
£5,742, and after paying all interest and other there 
was a net loss £776; but the gross revenue for the 15 
months ended December 31st, 1899, was £12,083, and the expenditure 
was £8,648, tbe net profit therefore, after paying all interest and other 
es, was £565, reducing the deficit from £775 to £210. Regard- 

ing tbat deficit of £210, һе was pleased to tell them that it had been 
entirely wiped ont by the January of this year alone, and there was 
nearly £100 to the gocd. That did not represent the monthly profit 
ali through the year, because December and January were the two 
best months, and the summer months would not be anything like as 
p Under the most disadvantageous circumstances they might 
y expect—even after allowing for depreciation — а gocd net profit 

at tho end of 1900. They expected to save some amount by the 
accumulators, which were not in working order dwing the summer 
months of 1889, but the very high price cf coal might wipe off a 


great deal of the profits or savings thus obtained. The speaker 
next referred to o: superi on capital account. They were 
bound to extend in order to make Ко and a good deal of the money 
they owed to the different firms who undertook the work. Bome they 
paid for out of revenue. They had spent on the accumulators 
£2,648; on market extensions (mains, бс) £1,830, other mains to 
outside customers £1,835, and improvements at the generating station 
£627. This capital expenditure was taken—£1,700 from revenue, 
and £2,450 was borrowed by the issue of 5 per cent. second mortgage 
debentures. To make their position perfectly secure, they would 
like to place £6,000 more of those debentures. Circumstanoes were 
continually arising which made it possible to make a jadicious 
expenditure of capital for profitably the business. It 
that £6,000 were issued, the interest on their debentures 
was quite ocovered—even taking the least 
of the situation of the company. Taking the 
15 months as a basis, he calculated that in the next 12 months the 
gross revenue would be £9,672, or £806 a month, and the expenses 
would be £6,912. Add to this £2,422 10s. for interest, and there 
would be a net profit of over £300. That did not show that the mort- 
gage debsntures were particularly well covered, but the next 12 
months would be much better. Tho chief engineer estimated that 
with coal at the present market price they would have a net profit of 
about £1,000, but that figure might be too sanguine. Under any 
circumstances the debentures would be perfectly well covered, and 
ought to bea fair investment. The position of the shareholders he 
frankly confessed did not seem to be very hopeful for the next year. 
Very little bad been allowed for reserve during the past history of 
the company, although they might say that the amount paid out of 
revenue for improvements was а reserve fand, but a reserve fund 
would have to be made for depreciation and so forth, and in his 
estimate for the current year, the engineer had put EI. COO away as 
reserve. If the shareholders wanted to earn their dividend more 
quickly, they must take up some of the offered debentures, otherwise 
they would have to pay out of revenue what certainly should be put 
to capital acoount. That was not a bed thing for the company, the 
fits would enable them to do it, but it would take a long time. 
e authorised debentures were £25,000, they asked the shareholders 
to take £12,500 last May, and only £2,450 was subscribed. Now 
they wanted £6,000 more, and he would bear his share by 
a thousand or two if others would come forward, They had 
no Stock Exchange quotation, because certain of the holders 
of 4 per cent. debentures which were vendors! certificates refused to 
comply with the rule that they should beso mwked. Their light in 
the markets and elsewhere compared more than favourably with that 
of other companies, particelarly that of their neighbours, the City 
Company. They bad always worked their lights up to the standard, 
and they had never gone out. In regard to fatare policy, the board 
that the interest of the company was wrapped ap in the 
interests of the customers. They were anxious to increase the 
business in a legitimate way, not by factious competition with their 


Mr. Huaarnss, in some complimentary references to the chairman, 
referred to the item of £1,200 spent upon trying to obtain the pro- 
visional order for the City.. He said that with Mr. Leon as chairman 
they would not be likely to repeat such a mistake. They were not 
strong enough to secure the powers. 

The election of Mr. Leon was confirmed, and Mr. Schenk was re- 
elected. (The directors have taken no feds for the year, and they 
were thanked for this), The auditor was elected, and the meeting 
closed with the usual courtesies. 


The British Insulated Wire Company, Limited. 


Тип directors’ report for the year ended December 316%, 1899, to be 
submitted to the shareholders at Presoot, Lancashire, to-day, Feb- 
ruary 16th, reads as follows :—" The directors herewith submit the 
balance-sheet and accounts for the year ended December 31st, 1899. 
The gross profits for the year amount to £92,653 15s. 5d , from which 
has to be deducted administration, legal , fees on patents, 
and interest on debentures, amounting in all to £22,192 194. 54, 
leaving a balance of £70,460 16s. This amount has been 

with deprecistion of buildings, plant, and machinery, according to 
scale, £10,957 19». 3d.; amosnt written off patente, £5,000, leaving a 
balance of £54,473 Ss. 9d. Adding to this the balance of £1,994 
Бе. 11d. brought forward from last year’s account and the transfer 
fees of £90 4s. 6d., there remains a balance available for dividend of 
£56,557 148. 2d. The following dividends have already been paid, 
vis., dividend on erence shares, £10,124 194. 7d.; and interim 
dividend for the balf-year ending June 30th, 1899, on the ordinary 
shares at the rate of 10 per eent. per annum, EIO, Cob; leaving а final 
balance of £36,432 14s. 7d. The rs recommend that a dividend 
of 15 per cent. on the ordinary shares be declared for the year, 
which after deduoting the interim dividend will leave а balance of 
10 per cent. to be now divided. This will absorb £20,000 and leave 
a balance of £16 432 14s. 7d., out of which the directors rec 

that a bonus of 5 per cent. be aleo paid to the ordingry shareholders, 
and the balance of £6,432 14s. 7d. carried forward. During the year 
12,500 preference shares completing the authorised capital have been 
offered and subscribed at £6 per share. The buildings of the new 
copper wire works are completed, and a1e very nearly equipped with 
the necessary plant and machinery, and are expected to be working 
witbin the next few weeks. is extension will afford greater 
facilities for the rapid exécution of orders. The results of the year's 
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An extraordinary general meeting to consider the following reso- 
lu‘ion will be held alter the ordinary mee ing: 


That the capital of the company be increased to £1,000,000 by the creation of 
190,000 new shares of £5 each, and that 60,000 of such new shares shall be 
ordinary shares, and the remaining 60,000 shall be ресе shares, conferring 
on the holders thereof the right to a fixed cumulative preferential dividend at 
the rate of £6 per cent. per annum on the capital for the time being pa id ap 
on such shares, and such preference shares shall rank, both as regards capi 
and dividend, pari passu with the existing preference shares of the company, 
but in priority to the other shares, and shal] not confer any further right 
participation in profits or surplus assets, 


St. James’ ‘and Pall Mall Electric Light Company. 


Mn. Warren Laar ded at the annual meeting of this company 
on Tuesday last, at the offices, Carnaby Street, W. After regretting 
the absence of Mr. Eustace Balfour (chairman) for several reasons, 
Mr. Leaf said that the last r had one of rapid growth, the 
poro of the reduction of the price of current announced last year 

ving fully answered the expectations of the board. Ia place of the 
diminution which some more timorous spirits predicted, the revenue 
showed a growth of £7,723, от 11 per cent. Tbe lamp conneotions 
during the year were the equivalent of 21,897 8-0.р. lamps against 
16,026 for 1898; 1898 was somewhat below the average, and they 
migbt more fairly compare tbe increase of 1899 with the average 
increase, for three years, of 17,000. The business was not merely 
коме и кш тошу y rate. The total 


of 1900. They must congratulate the , and the 
en Mr. Dobson) in particular, on going without a hitch 
through a year which had not been free . In the face 


ment, not merely to bave kept up an uninterrupted supply 
of smokeless Welsh coal, but to have the nominal increase 
of only ru h of a penny per unit, viz., from 195d. to 1:961. Praise 
was also due to the c fflos staff under Mr. Walker; for them, too, the 
year bad been exceptionally bard and anxious. Three matters of 
vital importance had bed them all employed during the year, 
Firstly, there was their in Parliament for the compulsory acqui- 
sition of land adjacent to the- stat ion. It was proved to the тай 
fection of the Parliamentary Committees that it was necessary that 
these powers should be granted. Purchase of land under Parlia- 
mentary powers was an expensive process. They bad had to face it, 
and any heritation would have had to be paid fora hundredfold, not 
merely in money, bat in losing the confidence of their customers. 
They bad entered into possession of land, and were leaving no stone 
unturned for the new buildings to meet next winter's demand. This 
large extension was absolutely necessary, if they were to meet the 
demand of their customers. They had a right to expect the cordial 
support of their customers’ representatives on the local authorities 
with which they had to deal Those local authorities had 
very large powers to delay the company in its operations, but 
delsy was very оозу, and any want of goodwill could, in 
the end, only result loss to the consumers, by putting off 
the day for further reductions in price. They had had to 
pass h Parliament a second Bill in conjunction with 
their neigh the Westminster Oompany, to provide a station 
outeide the parish to meet demands for many years. They bad been 
able to prove their case to the satisfaction of Parliament, and 
V Negotiations were in 
progress, it would be impolitic to enter into details. They 
wanted to ensure meeting the demands for many years to come. The 
issus of new shares went off without a hitch. Since the assets were 
closed the fical instalment bad been paid, and there was in hand 
£75,000 reserve. The new extensions in Marshall Street and Mary- 
lebone wc uld require more money in the future to them through, 
and the question of fiaance would occupy them seriously for some time 
tocome. They were watching the state of the money market, and 
would only make an issue on terms which would best saf the 
shareholders’ interests. Not only were they carrying forward a larger 
balance than for 1898—which was no more than prudent in view of 
the present state of thinge—but they had written off a larger sum for 
depreciation. That provision of £12,000 was not too large, and they 
might, he hoped, be able to increase it more in proportion to their 
capital col rarely in future. It had to cover many things, including 
the possibility that invention might make it necessary at any time to 
alter their plant, even though in running order. They had written off 
two items in their otherwise unassailable accounts, vis, the cost of 
the artesian well and the three-wire license. This licc nse bad expired, 
and it could not be regarded of any value as an asset. It was pro- 
е to increase the auditors’ remuneration from 75 to 150 guineas. 
lower was fixed when the revenue of the company was 
lees than what it is at present. They had arranged to pay for siz 


Reservists who had gone from their employ to South Africa half 
wages to their families, and to reinstate them on their return. 

The Onaramam moved the adoption of the report, and the declara- 
tion of dividend and bonus. Me 

This was seconded by Bir Јони Mornis, and carried unanimously 
after several questions had been asked and answered. 

Mr. Fry said that they bad committed themselves to heavy capital 
expenditure (£52,000) on freehold land; how much did ше aaa pan 
it would cost to put up buildings, , &c.? Then, having that 
large station, was it necessary at the same time to go on with their 
new stations in the 8t. John’s Wood district ? 


FVV The increase in 
in regard to the machinery required. Mr. Dobson estimated that the 


Carnaby Btreet extension, uding land, buildings, and plant, &c., 
tr from £100,000 to £120,000. That was an approximate 
estimate. 


The retiring directors and auditors having been re-elected, a vote 
of thanks closed the meeting. ! 


The Bristol Tramways and Carriage Company, 
Limited. 


Тив directors’ report presented to the meeting at the Grand Hotel, 
Bristol, on Wednesday, reads as follows :— 


The directors have pleasure in submitting to the shareholders their report 
with a statement of the accounts, for the year ending December 81st, 1899. e 
gross receipts for the year amount to £158,127 198. 6d., and the working and 
general expenses and renewals are £108,299 16s., oos a net revenue of 
£60,494 88. The following amounts have already been ibuted, viz. :— 


Interim dividend at the rate of Seven per cent. per annum (free 


of income-tax) for the half-year ending June 30th - .. 216,770 16 8 
Interest on 4 per oent. mortgage debenture 
stock, and temporary loans .. bs .. 26,905 9 0 
Dividend on 4 per cent. preference shares and 
interest on calls in advanoe .. - . . 1,884 18 1 
———— 7,190 15 1 
And it is proposed to appropriate the balance аз follows: 
Dividend for the helf-year atthe rate of Eight per cent, per | 
annum (subject to income-tax) .. $4 x hn T 19,868 6 8 
To carry to reserve and renewals funds: 
Contingencies .. aM T - ..£5,000 0 0 
premises redemption . 600 0 0 
Electrical renewals .. КИ ia P . . 1,000 0 0 
Permanent way renewals .. .. .. .. 10 6 1 
7,200 5 1 
250,494 8 6 


With the amounts thus set aside, and interest on investments, the reserve 
funds will be increased from £80,882 188. Id., at which they stood atthe oorre- 
sponding period, to £90,444 11s. ed,, and the company’s investments from 
£75,091 128. to £57,488 3s. 3d. The receipts from the tramways department show 
an increase of £7,799, and those of the carriage department an increase of 
£4,708. The total number of passengers (excluding postal riders) carried 
during the year on the company's cars and omnibuses was 25,990,806. The im 
portant works in connection with the extension and reconstruotion of the 
tramways, and more especially the conversion of the entire system preparatory 
to electrical working, have continued to engage close attention du the past 
year, and satisfactory progress has been made in every department. 'Ten and 
а half miles of new lines have been laid, and 164 miles of horse tramways recon. 
structed with girder rails and copper-bonded, leaving 10 miles of track still 
requiring to be done to complete the permanent way. The cable conduite have 
been laid for a length of 10$ miles out of a total of 19} miles, and the major 
portion of the requisite street standards and overhead equipment have been 
erected. The foundations aud harbour wall of the central power station having 
been finished in November last, the erection of the building is now proceedin 
expeditiously, so that it will very shortly be sufficiently advanced to admit o 
the installation of the electrical and steam plant. Similar good progress is 
being shown with the building of the new depóte, those at Brislington and 
Bedminster approaching completion.  Allefforts are being generally directed 
to the introduction of electrical working over the completed undertaking in the 
course of the ensuing summer. As indicated at the general meeting in February 
last, the extension to Arno's Vale, and the sections of the system se 
Totterdown and the joint railway station in connection with both the tramways 
centre and Old Market, were converted from horse to electrio traction {n July 
last, and have been in sucoessful operation since that time, with results that 
fully justify the directors’ anticipations. The new issue of preference shares 
sanctioned at the last general meeting was allotted to the shareholders and fully 
subscribed. It will be seen that the expenditure of capital during the year has 
amounted to £286,000, and when it is remembered that nearly the whole of this 
sum is in respect of new works which are for the present unproductive, but that 
nevertheless the interest апа dividend charges are borne by the current 
revenue, the result of the year's working cannot fail to be gratifying to the 
shareholders. Мт. William Butler, director, and Mr. Solomon Hare, auditor, 
retire at the ensuing meeting, and offer themselves for re-election. The divi- 
dend warrants will be posted to the shareholders on February 22nd. 


Cambridge Electric Supply Company, Limited. 


Тни directors’ to be presented at the ordinary general meet- 
ing, to be held at the offices, Thompson's Lane, Cambridge, to-day 
(Friday) at 12 o'clock noon, reads as follows : —" The directors submit 
herewith a statement of the income and expenditure for the past 
year, and the balance-sheet showing the assets and liabilities of the 
company made up to December 31st last. Your directors have 
pleasure in reporting that the prospects of the company continue to 
be satisfactory. During the year 1899 there has psen added to the 
company’s mains the equivalent of 3,043 8-0.р. lamps,-making the 
total 28,193. The number of units supplied has been 298,993, an 
increase of 38,085, or 14 per cent. In spite of tbe large increase in 
the price of coal, the cost per unit sold for this item has been 
reduced by over 8 per cent. To meet the growing demand for elec- 
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necessary to largely increase the 

engine room as well as the mains and transforming 
apparatus in the town. A new 500:xw. dynamo and a fourth boiler 
have been installed, wbich it is expec'ed will effect some saving in 
the expense of coal and labour. The capital outlay for the year has 
been 212 310 6s 2d. The supply mains now extend along 82 miles 
of street. The compsny, after paying all charges, placing £250 to 
the reduction of preliminary expenses, £750 to depreciation account, 
and £150 to the credit of suspense account, bas a balance of 
£8,766 11«. 2d., which, added to £123 11s. 91. brought forward from 
last year, makes £3,890 9s lld- An interim dividend cf 
£1,176 1s. 10d. and interest on temporary overdraft £68 34. 51., have 
already been paid, leaving a net balance of £2,645 17s. 8d., out of 
which the directors recommend the payment of a dividend of 44 per 
cent, making, with 24 per cent. already paid, 7 per cent. for the 
ne This will absorb £2,412 163. 4d., leaving a balance to carry 
orward of £233 1s. 4d. The Hon. О. A. Parsons retires by rotation; 
he is eligible and offers himself for re-election. The auditor, Mr. 
Arthur Rutter, also offers ћуте for re-election.” 


Westminster Electric Supply Corporation, Limited. 


Tum directors’ report to be submitted to the annual meeting at 
эйгин ton Place on Wednesday, February 21st, at 11 o'clock, 
reads :— ; 

“The board of directors have pleasure in presenting their report 
and the accounts for the year 1899. The supply of current on 
December 3186, 1898, was provided for the equivalent of 999, 988 
lamps of 8-с.Р. On December 31st, 1899, there were on the books an 
equivalent of 421,445 lam The actual additional lamps applied 
for and connected during the was 54,691. The balance of 26,768 
lamps represents the results of a re-exsmination of consumers' connec- 
tions which has been made during the year, and which showed that 
the number of lamps connected was, to tbis extent, in excess 
of those which bad been originally applied for. At the present 
time there are on circuit the equivalent of 497,322, and applica- 
tions have been тссзітей for a further 8,951 lamps of 8 c». 
The length of roadway in which mains have been laid now exceeds 
51 miles, making about 208 miles of ways, into which upwards of 
176 miles of copper (strip апа cable) have been drawn. Notwith- 
standing the continued high price of Welsh steam coal, there ie again 
an increase in the net profits for the year owing to the very large 
number of lamps added during the 12 months, the greatest number 
in any year since the ration commenced business. Referring to 
the change of pressure alluded to in the last report, 99 per cent. of 
the consumers are now supplied at 200 volts, and the board hope to 
complete the work during the present year. While these consumers 
have received a reduction in price, in consideration of the alteraticn, 
the corporation cannot obtain any advantage until the entire change 
bas been completed. The Bill for a joint supply station outside the 
areas of the St. James’s and Pall Mall Company and this corporation 
(acting under the title of the Central Eleotric Supply Company, 

imited), promoted for the purpose of obtaining a central station for 
supplying energy in bulk to h companies received the Royal 


t in August last. This has become necessary because of the . 


rapid increase of the business of the corporation. Oonsiderable pro- 
E bas been made in acquiring and developing the site, and 

ing operations will shortly commence. This corporation 
and the St. James’s and Pall Mall Company each hold 
a balf interest in this undertaking. An interim dividend, 
at the rate of 10 per cent. per annum, for the half-year ending June 
30th, 1899, has been distributed. After allowing for cope d 
sinking fund, &c, the net balance available for dividend is 
£34,668 1s. Gd.; the board, therefore, recommend the payment of a 
dividend at the rate of 16 per cent. per annum, less income- 
tax, for the past half-year, making 13 per cent. for the year endivg 
December 31st last, carrying forward a ce of £3,778 8s. 2d. The 
directors have to record with extreme regret the death, during the 
past year, of their colleague, Sir Douglas Galton, K.O.B. In acoord- 
ance with Article 127 ©? the articles of association, they have elected 
Captain Bax, late manager of the corporation, to fill the vacancy, and 
Mr. Hordern, assistant manager, has been appointed mansger. In 
accordance with the articles of asecciation, two: of the directors, 
J. Browne Martin, Esq, and Lord Ampthill retire, but being eligible, 
offer themselves for re-election.” 


Waterloo and City. Railway Company. 


Mna. W*wpHAM B. PoRTAL took the chair on Thursday, last week, at 
the twelfth half-yearly meeting of the above company held at 
Waterloo Station, and, in moving the adoption of the report, said that 
the expenditure on capital account up to the end of last D-cember 
was £573,666, and this was out of the authorised са of £700,000. 
In the half-year the expenditure had been £42,521, but this had 
been reduced by the sum of £35,000 received from the London and 
South-Western Railway in respect of their surplus properties, and 
also from the sale of their shunting locomotive to the company. The 
item forland and compensation, including surveying £270, would 
not occur in the accounts The accounts for the construction 
of way and stations, including enginecring, was not closed yet, and 
the board had recently to expend about £2,000 in dealing more 
effectively with the leakage of water. This water did not come from 
the Thames, but from the soll in which the Waterloo and City stations 
were bailt. It was a gravel soil and water bearing. They had been 
continually pumping ever since the work commenced, but the pumps 
were only of pobre рогат character, and now they proposed to. put 

c pumps, and the engineers hoped by that means 


of £2,500. That would bring the 


to keep the tunnels free for all water. There was also an item of 
£648 for electrical equipment, and items of the kind would appear. 
They estimated that there would be a further expenditure of £40,000 
on apai acoount, but they did not think that sum would bs 
excaeded, and if it was not, they would have constructed the whole 
line for about £600,000, wbich was the sum he mentioned а year мо 
as being the likely sum. The revenue accounts showed that in 
past half-year the gross receipts had been £13,000, and the wor 
expenses had bsen £7,341. The difference in those two sums woal 
not be sufficient to pay a dividend of 3 per cent., and they had there- 
fore to go to the Bouth-Western company to make up the deficiency 
ividend to 3 par cent. on the 

ordinary stock, and carry forward £155 to the next account. The 
work of conetruction was now practically over, aud the directors will 
hold but few committee meetinge, and will accordingly reduce the fees 
which the shareholders voted to them, and they thought thet but 
fair and right. As they went on the amount which the London and 
Bouth- Western Railway would have to provide each balf- year would 
grow less and less, until it vanished altogether. That could not be 
arrived at until the receipts were greater, and their working expenses 
were less. In the meantime the sum so ob'ained amounted to £6,300, 
and it was a liability which the company would have to repay when 
the difference in the rccoipts and expenditure were sufficient to pay 
the 3 per eent. They hoped to do batter with that property in the 
fatare—they not only hoped so, but they firmly believed so. Already 
in the past month of January they had received considerably more 
than in the corresponding month of 1899. A year their d 
average of receipts was £86, whereas in the past month it was £91, 
and a daily increase of £5 they considered encouraging. Ia the past 
half-year the number of passengers carried was 1,769,731, as com- 
pared with 1,442,000 during the five months of the year 1898. The 
season tickets on December 31st numbered 776, as ‘against 454 on 
December 31st, 1898. The comparison was not strictly accurate, as 
they compared six months of 1899 with only five months of 1898, 
bat the gross rec3ipts from August to Deozmboer, 1898, were £10,800, 
as against £13,300 for the past six months, which: compared: again 
with £13,114 for the first six monthe of 1899. That encouraged 
them to «xpeet better things in the future. Three additional 
entrarces had been opened at the City station in connection with the 
subways of the Central London Railway station, and these gave a 
more attractive access to the station, and they thought the satisfac- 
tory increase in the last month's recoipts was largely due to that 

Lieut.-Ool. the Hon. Н. W. CAMPBELL seconded the motion, and it 
was carried. 


The National Telephone Company, Limited. 


Tux director’ report for the half-year ending December 3186, 1899, 
to be presented to the meeting to be held at the Oannon Street 
Hotel on Thursday, February 220d, at 12 o'clock noon, reads:— 
“The income accrued in respect of the business of the balf-year 
amounts to £663,523 1s. 11d. as compared with £578,707 3s. 6d. for 
the corresponding period of 1898, being an increase cf £89,815 18s. 54. 
The working expenses for the half-year amount to £359,302 14s. 5d. 
as compared with £312,462 4s. 41. for the corresponding period of 
1898, being ап increase of £46,840 10s. ld. The net result for the 
half-year (after deducting the Post Office royalties amounting to 
£64,176 88.) is a profit balance of £240,043 19s. 61. as compared with 
£206,888 6s. 4d. for the correspondirg period of 1898, being an 
increase of £93,155 13s. 2d. The rentals carried forward for 
unexpired terms of running contracts amount to £631 590 5з. 9d. as 
compared with £536,654 3s. 4d. at the correspondiog period of 1898, 
or an increase of £91,936 2s. 54. Out of the available balance of 
£199,949 16s. 9d. shown by the net revenue acoount (No. 3) the 
board will recommend the payment of.a dividend at the rate of 6 per 
cent, per annum. lets inc>me-tax, on the first and second preference 
shares; 5 per cent. per annum, less income-tax, on the $ prefer- 
ence shares; and 6 per cent. per annum, free of inoome-tax. on the 
ordinary sbares. The board also propose to tranfer £80,000 to the 
reserve fund, and to carry forward the balance of £6 199 16s. 91. 
The sum of £369,821 19s. 81. bas been expended on capital account 
during the balf-year in the erection of 10,000 additional exchsnge and 
private lines, and in the construc‘ion of underground lines.“ 


Central London Railway Company. 


Тип directors’ report for the half-year ended December 31st, 1899, to 
be submitted to the meeting to be held in London on 2166 inst., 
atates that the expenditure amounted to £325,899, the total to 
December 31st, 1899, being £3,167,884. £488,165, shown in the 
accounts as due to the Electric Traction Company, is for work done 
and plant supplied. The report of the engineers shows that much 
has been accomplished dering the past six months, and the work 
remaining unfinished is mainly that which could not be commenced 
until the underground portion was oat of hend. The running lines 
in both tunnels have been laid in concrete, and are practically com- 
plete. The whole of the stations are erected up to the first floor. The 
company does not intend to proceed with the building of the upper 
stories at present, The booking halls and offices are being fitted up 
and the wallstiled. The subway at the Bank Btation was y 
opened on January 8th last. The electric lifts, together with the 
necessary machinery, are now in position at seven stations, and at the 
other six stations their construction is proceeding. At the Shep- 
herd's Bush dei ö; all the boilers and two of the main rnc | 


locomotives have been 
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delivered, and generally the erection of the electric plant has 
advanced to such a stage that the directors hope an experimental 
train will be running by the end of this month. A Bill, which will 
be submitted for the approval of the proprietors at the conclusion of 
the ordinary general meeting, forthe purpose of repealing the original 
Act relating to workmen’s trains and substituting other provisions, 
will be deposited in Parliament as scon as leave is obtained. 


- 


Blackpool and Fleetwood Tramroad Company. 


Tum balf-yearly meeting of sharebolders was held in Manchester on 


Oth inst., Mr. G. Richardec n presiding. 

The Снатвмлн, in moving the adoption of the report, said that the 
undertaking was gradually earning more money, but it was necet- 
sarily subject to weather conditions. One tbing which was preseing 
severely upon them was the price cf coal, and a contract which they 
had entered into for 19 months was at sn advance of 3s. per ton. 

Mr. R. H. Рвквтупон seconded the motion, which, after discussion, 
was carried. 


Prospectus. 


Dunna the present week the British Electric Traction Company has 
had in circulation a prespectus of a further issue of £150,0C0 5 per 
cent. perpetual debenture stock at £120 per cent. The issue was 
offered by the Electric and General Investment Compary, and the 
list closed yesterday. The capital previously subscribed was 60,000 
£10 ordinary sbarer, 50,000 6 per cent. cumulative prefererce (£10), 
end £200,000 debenture stcck. 


The Fdison and Swan United Electric Light Com- 
pany, Limited.—The directors have resolved that a payment on 
account of the dividend of the current year be made at the rate of 6 
per cent. per annum, less income-tax, on the A" shares of the com- 
pany, in respect of the balf-year. ended December 31st, 1699. This 
will work out at 1s. 92d. per share on the partly paid £5 shares, £3 
paid, and 2s. 934. share on the fully paid £5 barer, less income- 

sx. The dividend warrants were posted оп Wednesday. 


Dublin and Lacan Steam Tramway Company.—Tne 
directors, in their report for the balf-year ended December 8186 last, 
report that the electrical sa rae is just abont completed. The 
Board of Trade inspection will take place during tbis montb, and 
the running of the trains by electricity will very shortly commence. 


W. T. Henley's Telegraph Works Company, Limited. 
—Bubject to audit, the dividend on the ordinary shares, payable 
March 1st, for the past year will be 15 per oent. (less income- 
5 the interim dividend cf 4 per cent. paid last Sep- 


Held Over.— Owing to extreme pressure upon our space 
we are compelled to hold over until next week various matters con- 
nected with electrical companies, including reporte or meetings of 
the following :—Portrush and Giants Oauseway Railway, Liverpool 
Overhead Railway (meeting), Scarborough Electric Supply Company, 
Kensington and Knightebridge Electric Supply Ocmpary, Du 
United Tramways Company, c. 


TRAFFIO RECEIPTS. 


[d 


Biaekyoo! and Fleetwood Tramroad Company пе receipts for the week 
ing February 10th, 1£00, were £128 1 10d. ; receipts for corres £ 
period, 1899, 2148 188. 8d. ; aggregate for balf-year to date, 2669 118. 

Tho Bristol Tramways and Carriage Company, Limited.—The receipts for the 
week ending tag A 9th, 1600, were £2,962 1s 9d. corresponding 
perio’, 1819, 42,856 188. 9d. ; increase, £5 8s. 0d. . 

The Ону вва Bonib London Railway Compeny.— The геоеірде Гое the Жа 
ending Febru 11th, 1500. were £1,149; ditto February 12th, 1899, £1,119; 
increase, £80. Total receipts for half-year, 1900, to date, 46,189; correspond- 
ing period, 1809, £6,771 ; decrease 489, a Miles open, 84. 


Dover Corporation Tramways.—The recep for the week ending 

February 10th. 3600, were 4141 18. Id.] February lith, 1:99, 
4141 28. Id.; decrease, 1s. Total receipts to date, 1800, ба. dd. 
corresponding од. 1890, 2858 Os. &d.; increase. £44 bs. 7d. Miles 
of track open, 1900, 8; 1600, 8, Саг miles run, 1900, 4,924; 1899, 4,245. 
Number of cars, 1900, 11; 1899, 11. 

The Dublin United Tramwa Oompeng.—The fer the week ending 
Friday, February 9th, 1600, were as follows:—D. U. T. Co., borse cars, 
£56 fe, 1d.; ditto, electric carn, гасе 5a. 7d.; D. кр 539 oore carr, 

. $ pa pen Ape w year—D. 
el с cars, £845 14s. 10d. ; D. B. D. Oo., 
1 6s. 5å.; increase, £44 7s. 7d. 
‚а to date last year, £18,227 
88. date, £1,560 8s. lld. The mileage worked is 42 miles 
electrically, 2 miles by horses, as nst 18 miles electrically, 26 miles 
by borses, for the corresponding last year. 

The Halifax Corporation Tramways. — The receipts for the week ending 
February 11th, 1900, were 2446; February 15, 1899, £340; increase, 
£106. Number of cars, 1900, 28; 1899, 15. Total receipts to date, 
1900, from April Ist, 1899, £26.160; 1599, from June 29th, 1898, £8,802. 
Miles of track open, 1900, 19; 1599, 64. 

fhe Liverpool Overhesd Railway Com y.—The receipts for the week ending 
Feb Iith, 1600. anneal 10 41 844 dine week last year 
21.228 Increase. £121; total from January 1st to date, £8,897 ; correspond- 
ing period, 1899, 21,156; increase, £1,141. Miles open, 6°57 chains. 

The South Staffordshire Tramways Company.—Tbe receipts for the week 


ending February 9th, 1900, were £583 128. d.; February 10th, 1690, £033 
e i Aggregate receipts for 6 weeks, 48,548 148. Id.; last year, £8,449 


| stock, which is not very extensively dealt in as arule. The 


STOOKS AND SHARES. 


Wednesday Evening. 

Tun war occupies all men's thoughts in the Stock Exchange just as 
it does outside, and business keeps as quiet as ever. When in even 
the mining markets large firms of jobbers confess to booking a mere 
balf-dosan bargains a day, it is not surprising that the more stolid 
departments should remain quiescent. But to the industrial and 
commercial markets of the House there seems to be a good deal of 
attention turning, and some Steck Exchange prophets are predicting 
that the next apward move in prices will come to these sections. 
If it does, the electrical supply market should be well to the fore ia 
the revival, prices in most cases baving now attained a fairly low 
level, which might reasonably be improved upon if the money market 
becomes easier, This latter condition, however, is largely dependent 
проп the action of the Government in raising the 18 millions sterling 
which was asked for in the Houses of Parliament last Monday. 

Cordial satisfaction is expressed that three of the leading supply 
companies—the Westminster, Kensington, and Charing Orose—have 
succeeded in rafsing their current dividends above those of the corre- 
sponding period in 1898. Oharing Oross old and new shares are now 
quoted at same price. The price of Wcstminsters has dropped 103., 
while Notting Hills have added the same amount to their quotation. 
A good deal of interest centres round the City of London announce- 
ment, which has not been made up to the time of writing. As we 
remarked a week or two ago, the general opinion is that 3 or 4 per cent. 
will be declared, since it was not until the middle of the company's 
balf-year that the directors reduced the price of the electric current. 
Obelsea Debenture stcck has been wanted by a small buyer. Lendon 
Electric Supply remain a dull market. The Ordinary have not 
recovered from their last weck's fall, and the Preference at 4% show 
another decline of 1. 

Tramway and kindred shares are showing & little more life, 
although not to the same extent as in Paris, where new companies 
for electric tramways in connection with the coming Exposition are 
being turned out—on paper—every day. Britieh Electric Traction 
shares are steady, the Ordinary being 16 to 17, and the Preference 
Lave recovered the dividend which was dedacted frcm the quotation 
lest Friday. The company has cffered its shareholders a new issue 
of £150.000 5 per cent. first debenture stock at 120, the money being 
required for electric tramway extension in all directions. We hear 
whispers that the company is preparing to shortly invade the Oon- 
tinent. By the way, we may mention that a new issue of second 


Debenture stock by the Buenos Ayres and Belgrano Electrio Tram- 


way Company is in contemplation. Tbe scheme is still in nubibus, 
put we should not be greatly astonished to hear of an mission of 


` £120,000 second Debenture stock at 973. Naturally it will not im- 


prove the price of the company’s shares forthe time being, but on the 
figures of the last report the Buenos Ayres and Belgrano should be 
easily able to bear the extra burden. The new capital will, of 
course, soon become reproductive if the directors’ hopes are 
realised. 

In the electrical railway market City and South London Ordinary 
stock has gained the amount of dividend which came cff on February 
9tb, Waterloo and City achieving the same distinction. For the latter 


getting about that the current half-year will see the Waterloo and 
City Company able to stand more self-reliantly. Considering the way 
in which coal, wages, and material are increasing in pri 

afraid that the London and South-Western board have not got rid of 
their bantling’s necessities yet. The Central London's report 

no change in the price, bat 8 engineer's ho 


expenditure came to over three million pounds sterling. Not until 
this оош 


alihough both are now making коко € regard to a 
etropo District. This 


however, is quite natural, having regard to the run up 

of the various atccks before the declaration of the dividend. It 
frequently happens that excited anticipation of a dividend is followed 
by a dull time afterwards: this is the inwardness of the drop in 
Anglo-American issues. Eastern Telegraph dercriptions are all a 
point higher, but Ohinas ” do not move. Globe Telegraph and 
T. ust Ordinary, to whose prospects we were directing attention last 
week, are } bigher. National Telephone shares are weaker, despite the 
usual 6 per cent. dividend. The severe weather is entailing heavy 
expense upon the company for repairs and the like. Manufacturing 
shares are lifeless. 


— + 
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SHARE LIST OF ELECTRICAL OOMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 
Closing Closing po 
. Present un or 
ee 3 Share. the last three years. | Feb, 7th. Feb. 14th. "Feb . 
1893. | 1608, | 1899 Highest.| Lowest. 
110,900 African Direct Telegraph, 4 y ^ € toe eee өөө eee eee ves 99 —108 99 —108 TID eee 
25,000 Amason shares eee eee eee 8 — 4 8 — 4 coe өөө 
125,000 Do. do. 5 * Debe. Nos. 1 to 1,350 Red, ТІ oe eee 85 — 90 85 — 90 [IIl eee 
876,620 | Anglo-American Telegraph e ec ae e Stock 8 9s| 73/6 | 6$ — 68 | 63 — 66 xd| 65 
8,062,240 do. в 9 0 eee eee ee 6 6 6 % 116 —116 114 —115 xd 116 114i 
BK63340 о do. "EE ш see два, XI 7. 163— 174 | 144—516 xd] 174| 14H) 
44,000 Ohili [] Nos. 1 to 44,000 eee eee epe ee 4 066 .00 2 тт 8 3 = 8 215 eee 
17 asst Don dee Bterling 500 4 * Deb. Stock Жы mc S оа т 1634 | 1081 
3 ? ter 500 year 4 Deb Red. eee oe coe — —104 
224,850 Consolidated i зерт, рел persi and 11 1 eee 1— 4 $— eee eee 
16,000 Telegra ee eee eee eee 66е [III ene 7 8 eee 9 — 10 9 — 10 t.o ee 
- 6,000 Do. 10 Y Pref. ... Р, eve РРА $us 10 10 "s 19 — 20 19 — 20 aa vee 
13,981 Direct eec өөө TT) eee 4 TII rr) 4 — 6 4 == 6 eee ее 
6,000 По. do. 10 Oum. Pref. ИТТ) "TT! 10 ee eee 9 == 10 9 — 10 94 9 
30,000 Do. do. eb Debs. ІІ) [Ir СІІ] [III эзе eee 101 —105% 101—105 eee T 
60,7108 Direct United States Cable вов аве 8126 | 38% | 8 % | 114— 13 114— 13 114 116 
180,000 Direct West Indis 706, 44 Ы Ф Beg. Deb. eee 000 eve see eee eee 99 —103 99 —102 P өөө 
4,000,000 | Bastern Telegraph, Ord. = ОООО eee Stock 7 X |7% .. [58—158 |154 —159 |159 | 156 
1,796,000 Do. Pet Stock eee ove ove eee oes 98 —101 98 —101 1003 994 
1,482,268 Do. 4 % Mort. Deb. Book Бей. es Stock 4 M [116—120  |116 —121 119 wee 
260,000 | astern Extension, 5 d China Telegraph ... 7 795| .. 164— 151 | 151— 162 163 | 154 
rog. 1—1, 040 8,976—4,826 ees oos IT. 
64, 00 Ро. до. є — 5, 4,827—6,40 5 - 100 —108 100 —408 |... | ww 
820,000% Do. 4 95 Deb. eis 4 Ssi 117 —133 |115 —120 xd ees 
9 1900 08. 1 to 2,848 000 eee 000 eee see eee 
24,000 Do. 2 do. to bearer, * оо II) I) e? өөө coe eee өөө 
800,000? no ep ое Мов. 1 to $, 1909 000 coe 100 —108 100 —103 II) eos 
? — Tua. & Pre eet eee 00е == Cm 
043 * |6 . |158,— 16 | 15)— 16 | 15H| 158 
150,000 ier 10 10 vos 80 — 82 80 — 82 | 30 їз 
56,300 [Кыйы and Весе 1а т Жыш j 100 | ... |... 99 —102 | 99 —102 T 
17,000 Noropeen Telegraph "7213 es so. | 10 % 10 .. | 49 — 58 40 — 58 т E 
,0001 Platino-Brasilian — Telegraph, 6 ре T) | 6 5 .. |100 —109 106 —109 ee өөө 
12,680 Montevideo Telephone, Limi os. 1 to 73 72,680 .. ове I 24 i à i- i eee 900 
402 Do. do. 5% Pref., Nos. 1 to 96,402 47% 4 % 5 1 1 m а 
490,000 National Telephone, 1 to 460,000 өөө өзө өөө өөө 6 6 6 52 58— 58 5 5j 
15,000 Do. 6 % Oum. 1st Pref. ... .. ... 6 6 6 14 — 15 14 — 165 - - 
15,000 Do. 6 % Cum. Aud Pref. ... 6516567 | 14 — 16 |14 — 16 1440 
‚000 Ро. 5 4 Non-cum. 8rd Pref., 1 to 350,000 5 5 5 51— 5 | ч 5 53 
1,89, 471 e a Deb. Red. eo 84 Б 34 98 —100 98 —100 991 | 97i 
? Oriental Telephone an leo., Nos. 1 to 171,604, fully 5 5 ove 4— -2— eee eee 
100, 0001] Pacific and Nuropean Tel., 4 % Guar. Debs., 1 to 4 ees . |101 —104 |101 —104 ie - 
11,889 Reuter's YT) eee eee eee eee eee eee өөө б eee eee 7 — 8 7 — 8 aoe eee 
8,881 Submarine Cables Trust өөө eee ove eee РТ TT "өө . . |124 —129 124 —129 125 өөө 
68,000 United River Plate coe ecc TII ooe б % 6 % 6 % 48— — 54 D I) 
16,689 Do. do. 5 ^ ‹ Oum. Pref. Nos. 1—16,689 ees T уз — 5 6 . 
179,917 Do. do. ў Debs. eee eee eee es eee 108 —106 108 —106 T eee 
300,C UU West African Telegra 8 x B е6 eee % eot 98 —101 - 98 2101 "TT 
80,008 West Ooest of os. 1—80,000 and 58,001 008 eee eee 1— 1 i— 1 eee eee 
160,000 Do. do. 4 Debs., 1—1,500 At dr ue Bub. eoe eee 100 —108 100 —108 eee өөө 
889,781 Western and 4015 ө Stock Red. ee ee 102 —104 160 —104 eee soo 
206,993 | Western Telegraph, Ltd., Nos. 1—205,998 ... ove eee - T 14$— 164 | 148— 153 15,4] 14 
76,000 Do. О, 2nd series, 1906 TII eee eee 106 —109 106 —109 eee LII) 
— — = do. 6 eee 1st Pref eee a eee I) of af of af lg, 000 
4,009 x: Do. do. and е eee 6 ee IT 7 — 8 7 — 8 ecc eee 
80,0001 . Do. do. do. & Nos. 1 to 1,800 б T n 04 —107 |104 —107 e - 
156,100 Western Unien ot U. A. 6 96 fter. eee 6 eot 98 —108 98 —108 000 00 
ELECTRICITY SUPPLY COMPANIES. 
rompton & Kensington Elec. Lt. Bup., Ord., 101 to 19,761 5|4 6% |... — 8 i— 8 m : 
Do. | 7 96 Oum. Pref, 000 б 90 — 9$ 85—94 EY see 
Oharing Oress and Strand Supply  .. cas 37 8 %19% 10—11 10 — 11 10 % 10} 
. do. do. do. Nos. 80,001—850,000 b evt | еве ee 7 11 10 — 11 T eee 
00 Chelsea Nletricity В ir са do. 44 95 Oum. Pref. : 6 3 "E II) " 2 ef A 54 coe 
: Uu у, 9 eve eee cee eee eee see m 
Do. do. % Deb. Stock = Stook éi eee өөө 109 —111 110 —112 woe eee 
City of London Electric Lighting, Ord. l. 40,001—100,000 .. 10 10 % | 6 — 10h 14 |10— 13 | 10] . 
го : Oum. Pref., 1 to 10 | 6 6 S) 18 — 14 13 — 14 182 | 184 
Deb. 3 бы. at ai all paid eee d 5 eee ees 122 —127 123 —]127 eee ee 
000 ry apr ie & eae ad „ "ips —40,000 10 nel |... "- 1 "- 1 104 | .. 
до. 4,001—80,000 10 6 96 6 % eee 184 1 == Ty) eee 
Do. 4435 Deb. Block Prov. Sv «m nt NM MEUS ee 108 — 111 108 —111 111 . 
Ndmundsons Elec. Corp., Ord. Shares ivi 5/695, 7 € — 43~— 6 E Т 
London Ileotrio Supply 0 Limited, Ord. eee 8 .. sà 1 1g— 2 3 1H 
Do. do. 3 5 °з 6 96 4 an 5 4f eee 
500 Do. a 8 1 1 Во Б өм. Db. Ra. аеру 6 € 5 е 9 d zr, 1 14 — 15 ees LIII 
— Blectric upp у, to 9 00 вее | — bad 15$ TM 
Nos. 62,50 601 to 85, 000 . 000 өөө sad 4% see 14 л) 16 14 prem 15 14$ 14} 
Do. % First Mortgage Debenture жок. 115 —117 |114 —117 ae 
Do. Ф Mort. Deb. Block Reha n. ы ай А 95 —97 963 
Hill Blectric Ligh ting eee eee 875 16 mT 17 162 eee 
St. James's and Pall Mall Blectric Light, Ord. — ... 5 @ T d s 1 — 10 10 — 16 16 | 15% 
Do. do. 7 % Pref., 30,081 to 40,080 : : === 9 9 — eee TT 
South London Electricity Supply, Ord. eee 4 — ecc [III 
Westminster Electrio Supply, Ord., 101 to 80, 00 am Ф 12 & lis 95 14— 15b 14 — 15 14 .. 
* Subject to Founder's Shares. 1 Quotetions on Liverpool Stock 
stated all shares are Dividends in deferred share 
de ente marked | are ior А yen consisting of the latter pest of ome Jens nad he iat part ol ao Rer 11 м eal 
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SHARE LIST OF ELECTRICAL COMPANIES—Oon^wwed. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 
Qiosing Business done 
Present ovation ! 
Issue. er ar сщ егам ве теве брата | Ты | Feb. 4th. 1000 
t | 1897. | 1808, | 1899 Highest. | Lowest. 
65,000 | Aluminium shares, Nos. 1—65,000 ... ses aes 1/10 . " 22— 8i Же 
90,000 Do. 4} y 4 lst Mort. Deb. Btock Red. Т) [I Stock eee oe ee 96 —100 97 —102 100 9:2 
80,000 | British Electric Traction us «| 10 | .. 6 .. 16 —17 16 — 17 1688 ... 
80,000 Do. do. 6 Cum. Pret. 80,001— 80,000 10 | ... qs .. |184— 188 | 13}— 13jxd| 18%) 18H 
200,000 Do. do. 5 PP Debenture Stock ... |Btock| ... “ . |125 —128 125 —128 a o 
45,0001 |1 British Electric Works Co., Ord. £1 shares, 50,001—95, 000 а 2 Wu У H- 176 1— 13 see T 
50,000 Do. do. 6 95 Cum. Pref., 1—50, 000. gyi Те — — Em T 
40,000 Bensi Insulated т Ord., Nos. 1 to 40,000 а wus 5 v 20 Y 18 — 14 18 — 14 iss ui 
27,500 6 % Cum. Pref. Nos. 1 to 27,500 . 5 T 6 — 6} 6 — 6i 6 | ... 
90,000 Brush Blecl. E ., Ord., 1 to 90,000 .. 8| 8 7 5 $ -— 11— 3 11— 2 ld .- 
90,000 Do. o. Non-cum. 6% Pref. „1 to 90,000 26 6 iss 21— 2 21 
125,0001 Do. do. Perp. Deb. Btock se. [Stock] ... ; „ |H0 —115 [110—115 245 
50,000 Do. do. 2nd Deb. Stock Red... Stock , 102 —105 [102—105 i 
20,000 | Callender's Cable Construction shares, Nos. 1—20,000 ... 6 123 15%] ... | 134— 14} | 184— 14 137 
20,000 Do. do. 5 Ф Cum. Pref. 5f du " Ans — 6 51— 6 54 58 
90,000 Do. do. 43 95 1st Mort. Deb. Stock Red. Stock о „ (110 —115 110 —116 1104 
218,538 | Central Londpn Railway, Shares “as iix woe | 10] .. «24 ; 91— 10 91— 10 10 94 
61,088 Do. do. Pref. half-shares ae On БГ $us А 44— 5 44— 5 4i 
71,447 Do. do. Def. do. eee 00е eee б T) T) 44— 5 44— 5 . 
855,000 | City and South London Railway Stock 13 24% 15% 59 — 62 58 — 61 xd| 594 
87,000 | Do. do. Ота. shares, Nos. 33,501 to 60,000 £5 10s. på. 10 | ... s 4— 5 4 — jud 
82,098 оше 4 Oo., "о! to 82, ,008 ... : 8| .. és А 8)— 4 4— 4 "m 
А 5% Ist Mort. . Debs., 1 to 9000 m 
100,000 £100, and 901 to 11 ‚000 of £50 Red. ee coe eos ee 98 101 98 101 100 coe 
99,261 dison & Swan Utd. Bil. Lgt., © А” shares, £8 pd.1 to 99, 281 5 6 6 7 ae 2— 2— 21 23 25 
17,189 Do. do. do. “д” Shares, 01—017,189 Б| 6 6 vee 84— 44 84— 4i 4 à 
844,028 Do. do. : do. 4 y 4 Deb. Stock Red. rrr) 100 "TY TIT eee 93 — 95 98 — 95 ТҮ , 
112,100 Blectrio 8 1 to 112, 100 eee 08 eee 2 6 6 eee 21— 23 21— 2g 2 21 
25,000 Do. do. 42 Oum. Pref., 1 to 25, 000 TT 2 7 7 oes 22— 22 — 8} TT вө i 
140,800 Do. do. 4% Perp. 1st Mort. Deb. Sto , |Stock| ... | .. | ... |108 —106 |108 —106 k ; | 
91,196 | Elmore’s Patent Copper D о, 1 to 70,000 .. ‘ae a7 i vé fi #— #— 25 © i 
9,0001 Greenwood & Batley, 7 % 0 ‚ 1 to 9,000 ІІ) 10 7 7 "TP 10 um 12 10 — 12 ТҮ 
80,000 | Henley's (W. T] Таар Werks C Ord. eae T eae 5 | 12 14 .. | 184— 144 | 134— 144 141 | 14 
12,000 Do. do. 44 % Pref. ... з 51 7 7 "m vit 
50,000 Do. do. do. 4$ Mort. Deb. Stock... Stock 44 $us .. 111 —114 111 —114 КЕ e 
60,000 Ia Rubber, Gutta-Percha and Telegraph Works .. | 10 | 10 10 . | 21 — 22 21 — 22 211 
800,000 do. do. 4 let Mort. Debs. 100 soe eve eee 100 —104 100 —104 oon ee 
87,500 Liverpool Overhead N Ord. eee eve eot coo 10 84 84 8295 — 9 9 [Iro eee 
10,000 Pref., £10 paid PII) өөө 10 б б 5 Ф 18 — 183 13 = 18 oes TI 
87,850 Tolg: aph Ooastraction and Maintenance oo | 13 | 16 15 15 %| 37 — 41 87 — 41 31 
150,000 o. % Deb. Bds. Nos. 1 to 1, 500 Red. 1909 „% | 100 | |... oes . . {102 —106 [102—105 ši M 
20,000 | Telegraph мазі Ord. Nos. 1 to 30 ,000 sag 5| ... oss 9 — 10 9 — 10 ё б 
20,000 Ро. до. 5% Om. Prf. ет 1 to 20, 000 eee 5 200 eo? vee 5j— 6 5)— 6 eee eee 
640,000 Waterloo and City Railway, Ord. Stock... Qui . | 100 | ... 8 Y 3 1101 —104 |101 —104 xd| 103 102 


t Quotations on Liverpool Btock Exchange. ° t Uniess otherwise stated all shares are fully paid. 2 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. | 
* Birmingham Electric Supply, Ordinary £5 (fally paid) 8—10. Kensington and Knightsbridge Etectrio Lighting, Ordinary Shares £5 (fully 
Brompton and Kensington, 44, Debentures of £100, 101—106. aid) 133—18; lat Preference Cumulative 6 °з, £5 (fully paid), 7—74. De- 
National Electric Free Wiring, 108. paid. 5s.—"s. Bene 104—106. Dividend, 1899, on Ordinary Shares 11 %. б 
Oldham, Ashton, and Hyde Electric by i ge .), Ord., 18—19. Kidderminster and District Electrio, Pref. (£6 pd.), 6—6. | 
Рге!. рд.), 1043—11. T. Parker, £10 (fully paid), 18}. ш 


Ро. до. 
Bmithfield Market Electrio, 14—21. 
* From Birmingham Shere List. Bank rate of discount 4 per cent. (January 25th, 1900). 


MARKET QUOTATIONS, Wednesday, February 14th. 


CHEMICALS, This week. | Last week. Ino. or Dec. | METALS, &0. (continued). `. 


&o. This week.| Last week.|Inc. or Dec, 


Copper Wire (basis price r lb, T 
a M a aa ee ee рег сті. B/- м ee А О? Bhee өө pee ee per ton £1 inc. 
a ee ee ee per сті. 22/- . ee 9 " Rod ee ton £1 inc. 
a : Oxalic .. T ee рег сті. 83/- А е н (Electrolytio), Bars .. per ton es 
6 n — сеги e өө per сті, 6/6 b өө є e ы eet .. perton 
a Ammoniac, В ee рег owt. 40/- 40/- е " $i Rod (t r ton 
a пама Maria (orystal) es per ton £29 £29 e " " H.C, wire per Ib. 
a ee per ton £27 £27 f Ebonite Rod ee se ee per Ib 
« Bleac powder .. рег ton £7 47 f un Sheet „ „„ Dperib 
а Bisalphi of rol ОБ: Г .. per ton 15 £15 п German Bilver Wire .. . per lb. ee 
a Borax ee .. рег ton #16 10 £16 10 h Gutta- fine А por lb. - 
a Bensole (90 у) per gal j^ T ee h India-rubber, Para fine ee per lb. 144. dec, 
a » (50/90 "| «. per gal. 5/6 b 92 , Charcoal Sheets per ton T 
a Po Bulphate.. ° es рег ton £ 224 10 10s. inc. „ Pig (Cleveland warrants) per ton 84d. inc. 
a Nitra per ton £25 £26 as í per ton T 
a „ White Sugar . ee per ton £81 £81 ә í » Scrap, heavy өө рег %оп e» 
a „ Peroxide es per ton 27 10 271 10 б» vanised No. 8.. per ton T 
a Methylated e een per gul. 9/9 2/9 v g Lead, E Ingo ..  .. per ton 3/6 inc. 
one G) во теи " Ah м gal | 5/8 6/6 "Машка Vire No. 28.. E s 
per n 0. ee ee r Md hd 
a Potash, Bichromate, in o per lb. P 434. g Merc 1 bottle А 
a „ Caustic (75/80 %) per ton рр 4 Mica (in (in original cases), small per Ib. is 
»  Bisulphate é . per ton £85 — £85 a» as ^ „ medium per lb. 4% 
a Shellac per owt, 68/- 68/. vé large per lb, oe 
a Sulphate of Magnesia .. per ton 44 10 £4 10 р Phosphor Bronze, plain per lb. oe 
a Sulphur, Sublimed Flowers .. per ton £6 £6 " rolled bars & per lb, T 
a " ees егей .. ee per ton £5 10 £65 10 > " гра сере per; Jb. А 
а 440 .. рег ton £6 £5 j o Platinum .. өө per o . 
a Boda, Caustic white 705, es рег ton £10 15 £10 15 5 Silicium Bronze Wire .. per r lb. è 
a 3 stals +. per ton £8 £8 8 Steel, Magnet, ac desc'p'n p. ton 
86 = Bichromate, casks per lb 814. 814. $ Steel, Magnet, in bars . * 
METALS. &о. g Tin, block .. - T per ton £4 inc. 
Aluminium ae in ton lots. per ton ee , " foil se ee ee ee рег Ib. _ 
b | “hess, in ton lots — ton 2191 £191 w » wire Nos. 1 to 16 .. per lb. 
p Babbitt's metal ingots .. ton | £85 to £145| £80to £140| £65 inc. = White Anti - friction Metals— 
c Brass (rolled metal 2" to 12") biais p sed Ib. Bd. Bd. $3 “White Ant“ brand 
с „ Tube(brazed) .. per lb. 10d, 10d, j Yarns, Cotton, Single 10lb. entices e К. 
E o » (solid aree) per lb. 9а. bd j » Best Flax, 6 lea. a — 2-а Я 
с oe W we, basis oe per lb, d. 8а. ee д и Hemp, 8 ply 10 Iba. ee 
c Copper Tubes (brazed)..  .. per Ib. 111d. i^ i ^J4 nm ‚ R 10 lbs. per Ib Ib: | Id. | 
Bars (solid drawn) .. per Ib. 114d. кз | | | d Jute, 180 lbs. ro £410 21 io 
9 Copper Bars s os ee рег ton 28 £88 , &line | k Zino, Sheet (viele Montague bnd.) 17 5 £27 5 nett. £27 6 nett. 
pte one кош коше by. һу Quotations supplied . 9 cy ae ы 
& Oo. f The Rubber, Gutta-Percha, and h Messrs. Morris Lind, Limited. 
b The British Aluminium Company. Lid. Telegraph Works Oompany, Led. m Messrs. W. T. Glover & Oo., Ltd. 
Mesere. Thos. Bolton & ¢ Messrs, ames & Shakspeare, n Meeers. P. & 
d Mostre. F. Wiggins & Sons Messrs, Jackson & ТШ, ө Messre. Johnson, Matehey & Оо. Led. 
c Frederick Smith & Co, 1 Messrs. Bolling & Lowe. Tbe Phosphor Bronse Company, Led, 
( Messrs. Henry О, Yso 2,00. 


^ amp- eee eee — — 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


THE STANDARDISATION OF ELECTRICAL ENGINEERING 
PLANT.* 


By R Pzncy Sutton, Member. 


To the user of electrical engineering plant, not less than to the pro- 
entes subject of its standardisstion is one of great practical 
m се 


By “standardisation” is meant the general acceptance, to a far 
greater extent than at present obtains in this country, of certain 
standards of output, quality, efficiency, or other charscteristics of 
electrical engineering plant, to meet ordinary requirements of usage 
for light, traction, and power. 

1. Ot the four chief ients of successful competitive produc- 
tion, viz : (a) Cheap labour (aot to bs confounded with low wages) ; 
(^) Oheap materials; (c) Efficient management; and (d) Repetition 
manufacture. Much has been said and written of the first three, 
but little of the last. And yet every manufacturer of experience 
knows that it is as ir fluential a factor in determining not only his 
own profit, but decisive advantages to the user, as any of the factors 
of labour, materials, or supervision. In order to convince oneself of 
this, it is only necessary to consider the influence of repetition manu- 
fac:ure upon the price and reliability of any article of common use 
—say, in our own industry, incandescence lamps and their accessory 
fittings, in respect of which some measure of standardisation has 
been evolved ; and to reflect what, on the other band, the cost would 
be if many manufacturers or users adopted different standards. 

In the early years of an industry, experiment and development by 
trial and error are desirable and inevitable in order to ascertain the 
possibilities and limitations of the art. But as the stage of repetition 
public demand is reached, standardisation becomes increasingly pos- 
sible and advantageous, 

Ite advance is, however, liable to be retarded by a number of causes, 
notable among which are the f. Пу of some producers, and the igno- 
ranoe of many users. 

There are always some manufacturers who think that by supplying 
а special or unique type of apparatus to the buyer they will force 
him into placing his future orders with them. Hence they resist any 
tendency towards standardisation. 

There are also many buyers who allow themselves to bs persuaded 
into the belief that in securing something new and different from 
previous or inf they are doing well for themselves and giviog evidence 
of superior intelligence: whereas the probability is that they are 
paying a higher price for a less reliable article. 

ere is a third class who believe that standardisation is the busi- 
ness of the producer only; and that the user need not concern him- 
self to assist in bringing about a condition of things for which every 
manufacturer who knows his business eagerly strives. This view is 
erroneous. i 

The intelligent producer is undoubtedly deeply concerned in the 
advent of standardisation; because it means for him the possibility 
of repetition manufacture—on the manifold advantages of which it 
is not necessary to dwell. 

But to the user, if he would only realise it, the fruits of standardi- 
sation are equally beneficial ; for they involve for him the following 
advantages:— i 

a) Less capital outlay. 

b) Prompt delivery. 
c) Immonity from tbe risks attendant on novel designs. 

d) Full manufacturer's guarantees, 

2. Viewed from the “ patriotic” standpoint, this subject acquires 
also special significance in these days of acate struggle between 
Britisb, American, and Continental] manufacturers for our own and 
the world's markets in electrical wares. 

The causes which underlie the ability of American and Continental 
ро to compete keenly and successfully with the British elec- 

cal manufacturer are several, and generally outside the scope of 
this paper. Bat conspicuous among them is the fact that the former 
bave (as any one who has visited their leading workshops сап testify) 
ir uin to а degree of repetition manufacture superior to the British 

аоет. : 
P his fact is so noteworthy as to constitute in itself a telling arga- 
ment in favour of increased standardisation among us; for the flood 
of American electrical engineering plant into Great Britain is swelling 
in spite of the fact that we have the advantages of lower wages (on 
the whole), cheaper materials, and a longer experience of factory 
organisation. : 

9. It therefore becomes important to sndeavour to trace the cause 
of this preferential position held by our foreign rivals. The explana- 
tion would appear to lie in a difference of proce dare. 

According to American and Oontinental practice the producer 
determines, in a large measure, the character of the plant employed 
by the user; while according to British custom the buyer very 

y imposes upon the manufactarer not merely a specification 
of the ends he wishes to attain, but the details of means by which 
he désires those ends to be achieved. 

This is due to the fact that under the American and Continental 
= producers largely secure outlets for their manufactures 

ugh the agency of powerful financial organisations created by 
and allied to their interests, who are concerned simply with commer- 
cial resulte, and are content to leave the technical means of attaining 
them to the manufacturing interests with whom they co-operate. In 
America these organisations take the form of collossal Trusts or 
consolidations of competing interests; on the Oontinent that of 
Industrial Banks. In either case there is a close relation between 
producer and buyer. 


© Paper read February 85b, 1900, 


* 


* 


In Great Britaio, on the other hand, the demand for electrical 
engineering plant in recent years has issued chiefly from local 
authorities, or from private users unconnected with any manu- 
facturing interests; and these have very naturally had recourse to 
electrical engineers acting in a consulting capacity or pa rme- 
nently into their service, to guido them in the choice of plant to #0161 
their requirements. 

That the practical operation of this system in the hag b3en 
primarily responsible for the relative absence о? standardisation їп. 
this country, with its attendant evils alike to user and producer, 
appears certain. For the vser's engineer has frequently been out f 
touch with manufacturers; and the temptation to strike out on new 
and “showy lines, suggestive of individuality, ability or foresight, 
has, in the very nature of things, been great. The result has been the 
issue of specifications too often calling for wanton divergencies from 
previous practice or existing manufacturers standards. 

The source of evil is traceable to the fact that the buyer's engineer 
has gradually overstepped tbe rational function of stating tbe ends 
or performance required by the buyer, and has proceeded to specify in 
minute detsil the means or constractional methods by which the 
required results are to be achieved, without takicg responsibility for 
the result. : 

It is not necessary to adduce specific examples in illustration of 
this statement, because the author believes that it is one which no 
fair-minded electrical enginoer acquainted with the facts will dispute. 
There is no difficulty in producing overwhelming evidence of its trath 
if such be rcquired. 

To the same primary cause may probably be traced the variety in 
siz. and character of the power units in many of the central stations 
of Great Britain—another instance of splendid ieola'ion in our 
methods; for foreiga practice is at one in adopting fewer and larger 
units, uniform in size and character from the commencement. 
Whether advantages cf temporarily reduced capital outlay and bigher 
efficiency under our system are a sufficient compensation for loss of 
interchange ability and periodical relegation of plant to the old metal 
market, remains to be proved when the bille are presented later on 
and contrasted with one another. Meantime it is interesting to note 
that one result of our procedure is the comparative PN 
of British manufacturers to ccmpete with foreign producers iu the 
common markets of the world as regards large units. 

4. Whether British colleotivism is on the whole а more healthy 
medium than American or Oontinental private enterprise for the 
progressive growth of the electrical engineering industry is а large 
question outside the scope of this paper. We have here to accept it 
asa fact, and consider whether an evil which has brought in its train 
is & necessary one; and if not, how it can be averted for the fature. 

Assuming, then, that the buysr’s engineer has come to stay, it 
would Appear that а condition precedent to the standardisation of 
plant is the standardisation of the buyer's engineer. 

The fundamental fact requiring appreciation is that standardisa- 
tion, to the pe degree possible, is in tbe interest of the user at 
least as much as that of the manufacturer. 

From this we may pass on to postulate that standardisation is 
primarily the function of the producer and not of the user or his 
engineer, because the former is in & better position to determine, 
experimen and by his more intimate knowledge of the means of 
production, the direction and extent to which it is possible. 
Inasmuch as the manufacturer’s success is dependent on the judgment 
with which he creates or responds to public demand, there ¢xiste 
always an efficient safeguard that he will not (consciously) standardise 
on unsuitable or inefficient lines. 

The user, on the other band, is, of course, the proper judge as to 
the results he wishes to achicve. 

It wonld appear, therefore, that the initial obstacle to a greater 
measure of standardisation than at present obtains would bs removed 
it the user or his engineer would confine himself to stating the ends 
he has in view, leaving it to the producer to furnish the means 
erp they may be attained. 

It ure were adopted, users would still retain full libaty 
of choice between the products of different manufacturers, while the 
latter would have an opportunity (which under the present вув`еш of 
detailed specifications they do not enjoy) of undertakicg repetition 
manufacture, assuming that they have sufficient confidence in the 
substantial harmony between their designs and public requirements 
to take the risk of quantitative production. 

This system would have the incidental advantage that the prodacer 
could then be properly called upon to guarantee results, since the 
responsibility of selecting the means to attain them would rest ex- 
clusively with him. The present custom too often imposes upon the 
manufacturer a mass of fantastic detail emanating from the brain of 
the user or his engineer, for which he is called upon to take responsi- 
bility: an illogical system which can only be compared to the pro- 
роо that every man should be expected to father another man'e 
child. 

It may be objected that the general adoption of the course sug- 
gested wonld lead to stagnation in development, and that the pro- 
ducer, relieved from the constant pressure of change now exerted by 
the user, would settle down to the perpetuation of antiquated designs 
—to the disadvantage of the public and the fetich of Progress. The 
answer to this is, firstly, that much of the change hitherto demanded 
has been wanton and retrogressive; secondly, that competition within 
the ranks of manufacturers themselves must always prove a sufficient 
stimulus to keep abreast of public demand; and finally, that it 
is largely by the adoption of the system suggested that American and 
Continental producers are snatching trade from the British manufac- 
turer in his own market. 

5. If, then, the principle be accepted that standardisation, with 
the qualification named, is for the advantage alike of producer and 
user, we may pass on to consider how far, and by what means, it is 
capable of beneficial extension. 
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manufacturers to incur the requisite outlay in time and money to 
achieve it. Hence, as already mentioned, in the early and experi- 
mental stages of an industry it is neither possible nor desirable. 
The period at which it becomes practicable is largely one for the 
judgment of producers. But from the preceding argument it is 
evident that the user plays an influential part in hastening or retard- 
ing its advent—as is proved by the fact that stendardisation is much 
furtber advanced for the same character of products abroad than in 
Great Britain. This clearly indicates that it is the system in this 
country, and not the infancy of the industry, that is responsible for 
this condition of affairs. 

Standardieation, to be enduring. must proceed cn lines which shall 
be beneficial alike to the producer and user. It follows that any 
attempt to stsreotype detail of design or construction must ulti- 
mately fail in its object, because auch a courte will not be adapted 
to the varying manufacturing fecilities of different producers; nor 
will be ble to the user, since it must prove restrictive of con- 


Under the term “ ends” or “ [исо " as opposed to means 
or" E iss detail" would fall the following:— 
a) Bteam pressure. 
b) Electrical pressure of tion. 
c) Electrical pressure of bation. 
(а) Periodicity of alternate current generation. 


(в) Bises of steam units— (say, in convenient fractions 
or multiples of horse-power or kilowatts). 

(7) Siz3s of mains (say, in convenient fractions or multiples of a 
square inch or other unit). 


regards transformers, arc and incandescence lamps, 
fittings and accessories. 

That much can be done in this direction is evidenced by the ease 

regards electric ion, we have 
acquiesced in the standards of pressure, general construction, and 
types tors, trucks, and accessories, prevalent in America. There 
can be little doubt that had practical electric traction originated with 
us, instead of being an imported art from the United Btates, we 
wosld still be in the stage in which buyers’ engineers would be 
creating different standards” of their own composing, while every 
producer would be expected to manufacture and guarantee a corre- 
sponding variety of designs. 

The author understands that most of the leading electric cable 
manufacturers in this country have already adopted, by agreement 
among themselves, certain standards in their own department of pro- 
duction. The question of standardisation has also for some time 
received attention at the hands of the Electrical 1 Plant 
Manufacturers the Munici ctrical Asso- 
e municipal user's 
interests, has to co-operate with 
manufacturers in the direc'ion of standardisation of the commercial 
conditions of contracts for electrical plant. Its representatives bave 

Electrical Engineering аш 
gen 


(To be continued.) 


THE LEGAL STATUS OF AN ELECTRIC 
INSPECTOR. 


1.— APPOINTMENT. 
Тнв appointment of an electric inspector is provided for by Section 
35 of the Schedule 62 and 63 V. с. 19. It rests with the local 
authority, when they themselves sre not the undertakers. If the 
local authority are undertakers, however, the Board of Trade have 
power to appoint, aud in cases wbere no inspector is appointed by 

ө local authority, or the iaspection of electric lines, &c., is imper- 
fectly attended to by them, the Board of Trade, on application by any 
consumer or the undertskers themselves, may appoint, and keep 
appointed, one or more competent and im persons to be elec- 
tric ctors under the special order.” all county of London 
orders the County Oouncil appoint the electric inspectors. 

A refusal upon the ground of economy to appoint an inspector in 
accordance 
the appointment of a competent officer by the Board of Trade. It 
should be noted that the appointment is strictly optional, in the first 

lace, with the local authority, and in the second place, with the 
oard of Trade. 
2 —DuriEs. 


The principal duties of an inspector under the special order are 
enumerated in Section 36 of Act of 1899. They are :— 

(a) The inspection and testing, periodically and in special cases, of 
the undertaker’s electric lines and works and the supply of energy 


given by them (e. 9., as provided in Sections 39, 40, 43— 48 post). 


th the provisions of the above section would be met by · 


of Sections 50, 51, and 87 post). 
to the 


Thus by Article (43) of the Board of Trade Regulations under the 
Electric Lighting Acts, 1882 and 1888 (framed in 1895) the inspector 
is to some extent at the beck and call of the consumer. 

By Section 38 of the schedule to the Act of 1899, after providing 
that notice of accidents causing loss of life or personal injury sball be 
sent to the Board of Trade, it is provided ia Sub-section (2) that the 
Board of Trade may, if they deem necessary, appoint any electric in- 
spector or other fit person to mske an inquiry as to the cause of 
any accident affecting the safety of the public. He may also make a 
report as to the manner ia which the regulations and provisions of 
the Acts and special order have been carried out. 

For an instance of such an inquiry, see Parliamentary Paper, 
1895, No. 55 (City and Huston Road). | 


TESTING AND INSPECTION oF MAINS, &2. 


The duties of an inspector with regard to testing and inspection is 
laid down in Sections 39 to 48 of the Act of 1899. They may be 
epitomised as follows :—By Bection 39 the iuspector is Fu prn to 
test mains, after giving due notioe of his intention so to do, at such 
times as will least interfere with the supply of electricity by the 
undertakers, who are not to be held responsible of any interruption 
socaused. Such testings are not to be made at any pert of 
the lines more than once in three months. 

It will be seen that the whole sibility for any failure in the 
supply caused by the acts of an inspector is, by this section, taken off 
the undertakers’ shoulders. Inevitable accident or force majeure also 
ae 1) undertakers from liability (see Section 30, 62, & 63, 

c. o. 19). 

On each оссавіоп of the testing of any main or servic: line the 
undertakers may, if they think fit, be represented by some officer or 
other agent, who, however, has no power to interfere with the 
inspector in the performance of his duties (see Section 45). The 
undertakers are bound, under penalty, to afford the inspector all 
reasonable facilities for making his investigations (sce Section 46). 

An inspector is bcund, by Secticn 47,to make a report as to the 
result of investigations upon the following day, and to deliver 
the same to the authority or person who have or has employed him. 
Should they be dissatisfied with the report, an appeal lies to the 
Board of Trade, who may inquire into and finally decide the matter. 

What steps the Board of Trade are likely to take in order to review 
the inspector’s decision are not stated in the Act. Nothing short of 
a second series of experiments would seem to be sufficient to enable 
them to determine whether the inspector was right or wrong in his 
conclusions. 

By Bection 40 the inspector is required, on payment of the pre- 
scribed fee (by a consumer), to test the variation in the current upon 
any 5 premises, and = go ee р 33 
may be n or the purpose of s whether the 
are being carried out. : 

RigBT or Eurnr. 


It does not follow from Section 40 that an electric inspector bas power 
to enter upon every consumers’ premises unless duly authorised. Thus 
by Article 42 of the Board of e regulations the undertakers may 
authorise an inspector to enter upon a consumer's premises in order 
to ascertain whether a = exists on the premises, under which 
circumstances the consumer is bound to give the cfficer all reasonable 
facilities for carrying out the work, on pain of having the supply dis- 
continued. The inspector may also, under certain circumstances, in 
addition to those referred to in the above section, inspect at the 
request of the consumer. | 

us by Article 43 of the Board of Trade Rogulations, under the 
Electric Lighting Acta 1882 and 1888, framed in 1895, it is provided 
that if any consumer is dissatisfled with the the action of the under- 
takers in refusing to give, or in discontinuing, or in not recommencing, 
the supply of energy to his premises, the wires and fittings of that 
consumer may, on bis application, and on payment of the prescribed 
fee, be tested for the existence of leakage by an electric А 

This regulation must be endorsed on every notice given under the 
provisions of either of the two last preceding regulations. 


ImsPECTION oF Murens. 


One of the most important duties to be performed by the inspector 
is that of certifying meters (sce Section 50). It is provided by 
Section 51 that an electric inspector on being required to do so by 
the undertekers or by any consumer and on payment of the necessary 
foe, shall examine any meter for the purpose of seeing whether it сап 
e DN if so, he is empowered to certify it as fit to be 
sou 

If any question arises between the undertakers and the consumer 
as to (1) the condition of the meter, (2) whether the value of the 
current has been properly ы ex n the difference is to be settled 
by the inspector, or if the authority are undertakers by the 
inspector appointed by the Board of Trade. At the hearing the 
inspector, whose decision is final, has power to award costa to the 
succesafal party. 

" Sabject, as aforesaid, the register of the meter shall be conclusive 
evidence, in the absence of fraud, of the value of the supply.” 


Where the inspector is appointed by the local authority his remu- 
neration is fixed and paid by them, Section 37 (1), the exact amount 
to be determined between the parties to the contract; it may be in 
addition to, orin substitution for, any fees which are directed to be 
paid under the special order or Board of Trade Rogulations. If, 


P e — — = —ͤ =“. 
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however, the local authority are undertakers, the Board of Trade 
appoint the inspector and fix his salary, Section 37 (2). 

Ia the absence of agreement, or special provisions in the order of 
the Board of Trade Rogalations, it is provided, by Section 48, that 
the fees and reasonable expenses of the iaspector shall be ascertained 
by a court of summary jarisdiction, or by the Board of Trade, where 
the inspector is appointed by them. If the local authority are under- 
takers, fees, &c., are recoverable summarily as civil debts; but in 
certain cases the consumers themselves may become liable to pay the 
inspector's fees. | 


TEOHNIOAL EDUCATION IN AMERICA. 


Om о? the best articles on technical education ever penned appears 
in the American Machinist, It is written by F. A. Halsey, and is 
entitled the “ Engineering Education of Mechanics.” It is realisod 
in America that what we have often pointed out regarding the disas- 
trous results of multiple production upon the workers is true, and 
one American writer cannot see whence are to come the shop 
managers and foremen who have come to the front under past and 
gone conditions. 

Mr. Halsey iosists that, despite a certain amount of success 
achieved by the technical schools, they are based on a false founda- 
tion, Ia their earlier days a certain proportion of boys from the 
shops did succeed in scaliug the fence which had been built to keep 
them out—the fence being the entrance examination. At that tim: 
the fence was moderate in height, but it has been successively raised 
higher and higher, and now it is practically impossible for any but the 
high school boy to top it. 

The American high school, we take it, is the equivalent of our hig3er 
grade Board Schools, а sort of contiauation school for the nimbler 
minds. Yet in those old days the few shop boys were the lea ven of 
the technical school, for they were more or less versed in shop 
methods. 

Me. Halsey claims that boys who have served an apprenticeship 
should be admitted to the technical schools alongside of the boys 
fcom the high sohoole, who alone can now find entranca over the 
fence; the shop work of the one being allowed as ths equivalent of 
the school work of tha other. Оле objection urged is that such a 
course will cause confasion. No doubt it might cause soms necessary 
reorganisation, and would be a trouble to the prof sss rs, whose 
p»dautry wonld be hurt. 

Another objection is that the technical school claims to bs on a 
University grade, and could not bs expzoted to teach ths primaries 
in algebra, and even in common or garden arithmetic. 

That these ideas do prevail we are awara. Mr. Halsey his а ready 
reply to such flimsy argaments. Нз points out that it is equally 
infra dig for a school on a university grade to teach such primaries 
in mechanical shop work as are exemplified in turning spoole and 
paper weights, and yet it is such useless trivislities that ate taught 
to the fresh boys from the high schools who may be mathematical 
but are not mechanics. It is, says the author, equally necessary that 
the school should teach the shop boy his isimple algebra, as that it 
should teach the more lettered boy the firat rudiments of machine 
work. The fact is, the technical schoole aim to start too high on one 
side of education, and they thereby shut out boys whose shop know- 
ledge, experienoe, and skill would be well worth ths trouble of the 
high school boys to acquire in return for the help that in their turn 
they could give to the shop-trained boys. The author procseds to 
condemn the examination test of entrance as entirely out of relation 
to a boy’s mechanical ability or taste, and he complains that the 
engineering scbools of the country have all been modelled after one 
another, and are altogether too much surrounded by the academic 
atmosphere for any change to be expected from them. Mr. Halsey 
would aim at teaching mechanics rather than teaching shop work to 
collegians, and there is yery much to say on this score. 

We do not thiok the same stiffaees of entrance examination obtains 
in regard to English schools. Indeed, it has been held that our 
English boys could not possibly enter a Swiss or German technical 
school, because the entrance examinations there are much too ad- 
vanced, and that this is so we fully believe, after seeing the prospectus 
of the Polytechnic at Zarich and other places. What Mr. Halsey 
would like to see attempted wonld be a technical school which aimed 
ae self-supporting—which should endeavour to produce saleable 


We suppose 16 would not refuse paying students, but it would 
receive as students youths who, having acquired some skill in actual 
shops, should be paid to work at the school shops. In this way cer- 
tain students unable to рау all or any fees might be partially or 
wholly self-supporting by the work they would perform. 16 would 
never pay financially for a boy to work in the college Шор The 
sole inducement would be the further education he would acquire. 
But the teachers would need to be good practical men, capable of 
earning good salaries in actual shops, and only tempted from them 
by good pay at college. We feel that Mr. Halsey has somehow got А 


. sound gip of the question, and we cannot but believe that for the 


technical teaching of mechanical work the academic idea has been far 
too prominent. 

Nins ont of 10 stadents probably are quite unfitted to take positions 
as engineers, to distinguish from a mechanic a man who should possess 
some knowledge of how to apply the laws of chemistry and physics 
and be capable of understanding arguments based on such sciences. 
Machine tool work, for example—a branch of work which Americans 
have developed to a greater extent than any other nation—is not one 


that de for its successful pursuita specially wide knowledge or 


a scientific knowledge. But it does demand a very psculiar and 
special kind of knowledge of the properties of iron and steel along a 
certain natrow groove, and it demands a knowledge of shop 
systems and of a pecaliar class of man. We would, however, not urge 
too severely narrow a training for any line of work, bat we 
would not demand too wide a knowledge or too deep a knowledge in 
an entrance examination. Narrowness has, of course, its peculiar evil 
effects. The narrowness of the American school of machine fool 
makers is already having certain ill eff-ots upon American | sie at rp 
We refer to the demand of American tool makers for kindly materials 
—a demand legitimate enough up to a given extent, and one that wa 
might ourselves more fully acknowledge and meet, but in America 
the demands of the tool men have gone too far, because these men 
could see only one in front ot them—rapid production-—and all 
Americau staff suff зге in that it is apt to be soft where it should be 
hard, yielding where it should stand stiff. The American Machinist 
itself is nning to recognise this weskness. It is, at least, an 
argument against narrowness of thought and training. 


ON THE THEORY AND PRACTICE OF 
GETTING JOBS. 


Br J. W. ALVOBD, M. Ax. S. O. E. 


Iw recently looking over a mass of pamphlets in one of our society 
lib:aries, I became impressed with the lack of attention to the very 
practical subjest which I bave chosen as the title of this paper. It is 
& cause for congratulation to note the completeness and care with which 
protean nal brethren have been willing tolay before us, ia all possible 
tail, the methods that thoy hava adopted, the researches that they 
have made, and the conclusions at which they have arrived after long 
and laborious stady in the performance of jobs which they have 
already secured; but when it comes to the important and interesting 
problem, how to obtain such jobs, these writera are usually more than 
modest, and if, perchance, they hiat at that phase of the subject at 
all, it is with the lightest and airiest touch, or the breathing of some 
such unsatisfying and elusive ritual as: " The committee haviog 
раса the matter in my charge," or " being consulted by the presi- 
t of the company,” or that still more common and unsatisfactory 
expression, The writer bing called in at this junoture to undertake 


the work," & 5. 


I have “ру reading such phrases as these for many years. They 
appsal to my imagination. In my mind'seye I could see a committee 

solid and inflasntial citis »ns, after long and profound consultation, 
coming to my professional brother's offica in а body aad solemnly— 
one might almost say reverently— placing” the matter in his charge, 
unreservedly and fully, and with a simple and childlike confi ience that 
in so doing they bad fully ensured the brilliant sucoess of the proposed 


nuüdertaking. . 
In the course of years of expectancy and yearning for jobs—and 
more of them—such delightful experiences as these have been 
somewhat few in my own career, and when the remotest similarity 
to the examples given have actually occurred, the experience has 
left me in a stanned condition of mind. In earlier years I naturally 
felt with humility that I was only clinging to the outskirts. of the 
profession, hanging on to its extremities, as it were, and when I lost 
my first important salary aud tried to get another, I #316 a good deal 
as a cat does when 16 is thrown out of the upper window, and goes 
down with a ruth, clawing, yowling, and grabbing at everythiog in 
sight, in a vain attempt to case the situation. My inability, at that 
time, to get my claws into anything tangible made a serious imprer- 
sion on me, which has only deepened with the lapse of tima and the 
accumulation of experience. 

At this particular point I desire to contrast: the theory of getting 
jobs with the practice thereof. You open an office and insert your 
business card in the technical papers. Then you brace yourself for 
the flood of business. Your ро сох rivals drop in one by опе to 
ask how it comes on,” and incidentally to see how much your office 
furniture cost you, and otherwise assure themselves that you are not 
remotely likely, as yet, to get a job away from them. A few book 
agents vary the monotony of life, and once іп a while a well-dressed 
life insurance agent makes 
lead him into the inner office with every nerve braced to keep the 
{оу out of your face, as уоп try to assume а bored and indiff : rent air. 

know of few more soul-wrenchiog moments than the one that 
comes when the life insurance man discloses his business in that 
inner sanctum. It is for this, then, that those pumping engine details 
have been scattered over the table, and books on deep and abstruse 
subjects placed where they meet his eye! A man who can pass 
through these expsriences without the freshcess of bis hope being 
perceptibly withered, bas fitted himself for a better land. 

Bat yet the theory seems to be all right. You are a professional 
man. Your work is such as to require confidence in you on the part 
of your cliente. Conscquently, it is indelicate on your part to push 

our claims to their notice. You feel competent to do their work. 
ou have done it before, over and over agaia, successfully; bat you 
must not intrude this fact upon their notice, but must wait for them 


‚ бо come to you. 


These are the conclusions I have been led to, at any rate, after long 


* Abstract of а paper read before the fourteenth annual meeting of 
the Illinois Society of Engineers and Sarveyors. From the Railroad 


ur heart jamp into your mouth as you 
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years of perusai of engineering literature. I take delight in the 
theory. It accords with my own sensitive nature and my retiring 
disposition. I always read articles on the Standing of the Engineer," 
and “ Ethics of the Profession ;" I am ly fond, too, of “ Presi- 
dente’ Annual Addresses.” I consider them delightful reading. I well 
remember returning, seven years ago, from a 875 trip to Braceville 
(where I had been at my own expense, to seo another engineer receive 
‘a job), being much comforted by reading the annual address of our 
worthy president. It seemed to relax the strain of the Braceville 
episode to read of the great achievements of the engineer along the 
different lines of his profession throughout tbe world, and to know 
once more that his was the opportunity to barness the forces of 
nature to the uses of msn." I have been familiar with that senti- 
ment for many years, but it never seemed to have the same weight 
and swing as it did on this occasion. It calmed my nerves and filled 
me with a glow of hopefulness. I felt once more a man. I think we 
cannot set too great a store on these presidente’ addresses. 

It may be inferred from my reference to the Braceville episode 
that I have sometimes gone out after jobs. It is with some reluct- 
ance that I am compelled to admit here, confidentially, that once or 
twice I have " run over” to a town or two, to see if there was any 
interesting and instructive work going on. I very well remember 
the first time I did thie. I thought it a little singular that I should 
find, near the bait, the plsin foot-prints of several distinguished pro- 
fessional bretbren versed in that lar specialty. Bome of them, 

. І was told, had "stopped over on their way to important work 

at other points further on. Some had been invited by a particular 
friend, who was extremely anxicus to see the important work in 
the proper hands. Nearly all fortunately and Sagara to have with 
them some copies of testimonials of former work, which they would 
leave. The engineering of this үка: job was finally let on pro- 
posals. I remember that at the letting several of as who happened 
to be in town were interviewed by the council one by one bebind 
closed doors—sis:d up, so to speak. I also remember, while waiting 
for my turn to trot, being called aside by a mysterious man with a 
wandering eye and a sinister smile, and being informed in а highly 
secretive manner that the firm of Tripod and Sight- pole had secured 
three of the council, and that there would be no show for me unless 
I would leave the matter with him—that he had a good desl of 
influence with the council, and wanted to see me get that work. I 
remember being much touched by his sympathy and solicitude on m 
bebalf, and saying to bim earnestly that if awarded the work 
would endeavour to do it well and faithfully, together with much 
more in the same strain, and net results of which, much to my sar- 
prise, seemed to cool his interest wonderfully. I noticed sfterward 
that Messrs. Tripod and Sight-pole got the work, and I remember 
particularly being struck with the fact that there was a difference of 
rome 3,000 per cent. between the highest and lowest bids. It is 
natural to abute the wily council-mau for his lack of appreciation of 
engineering ability, bat it is hard to see how he can form a very high 
opinion of a profession whose members have such a variable estimate 
of themselves. 

After my anival home, I watched eagerly for next week's technical 
papers. Now, -thought I, we will have this disgracefal competition 
exposed by an able editorial on the folly of treating brains as 
merchandise,” or “low depths of ignominy to which some town 
councils are sunk.” I was disappointed. After searching vainly all 
through the news column, I found the following brief item in the 
next issue: “ The services of Messrs. Tripod and S:ght-pole, the well- 
atte шет of Metropolisville, have been secured by the ойу 
of," &c, &c. 

After this, my confidence in the theory of getting jobs began to 
wane. I laid the theory on tbe shelf, as it were, and found myself 
compelled by urgent necessity to discover the practice. In ths course 
ofa numbor of years of heartrending experierces I have, I think, 
discovered a few simple rules for getting jobs which, after mach 
reluctance, I have concluded to give to the profession in absolute 
confidence. They have not always worked as well as I would like, 
but they at least give one a fair chance with other professional 
brothers, and they areas follows :— 

1. Find go job. This is quite necessary. I have completel 
discarded the theory on which I started ip, that your job should fin 
you. It may work once in a while, but as a rule a needy engineer 
out of work isa great deal keener hunter than a lonesome job is. 
After ycu have found jobs for а good many years, 16 is possible that 
some stray jobs may find you; but I wouldn't count on it. 

2. Kuow a great deal more about how that job ought to be done 
than anybody else around. There is no doubt at all but that this is 
а very important requirement indeed in the practice of getting jobs, 
but it is one which I feel almost asbamed to mention, and indeed 
wculd have forborne to speak of, had it not been that occasionally I 
bave met enthusiastic and confident engineers esger and willing to 
lend a- hand in the great work of harnessing the forces of nature, but 
a little uncertain as to the differance between the breeching and 
bellyband. This delightful trait of ambition in our profession should 
be commended, could it only be turned into proper channels. 

3. Kaow the men who have the ү to give. This last rule seems 
also to ke one of thcse delightfally simple рсоров мова га ороого 
which are found so difficult in practice. The theory of the thing 
that an engineer's repu'ation ought to precede him everywhere. In 
practice he is usually exceedingly glad if it will only follow him ut 
a respectable distance. 

People with jobs to give want to see you, poke your ribs, and put 
you through your paces, as I have elsewhere intimated. And if you 
would like to ba their hired man," it is best for you to go and sub- 
mit yourself to the process as gracefully as you can. I believe, how- 
ever, that it is quite po: sible to do all this and still be modest. There 
is no money in being bashful, but to be suitably modest, at the proper 
time snd in the proper amount, is an art whose worth to the fortu- 
nate porsessor cannot be over-estimated. Long years of harrowing 


experiences have frayed the edges and removed the bloom from my 
own early attempts to be modest. Yet I cannot refrain from 
referring with pride to one attempt which may prove instructive. 
In the first year of my apprenticeship the city directory man called 
at the office in which I was engaged, and asked for my name and 
designation. Naturally, I did not feel at that time that I stood more 
than upon the threshold of VVV 
informed him simply that I thought I might b» entitled to be called 
an "engineers assistant." I am at a loss to determine, even to this 
day, whether this was an act of true modesty or mere bashfulness, 


but the classifier at the central office of that directory bad evidently 


no difficulty whatever in plecing me. He had met pretentious people 
before in his line of business, and when the directory was duly 


printed and issued, I was dumbfounded to observe the appeliation of 


“ fireman " following my name and address. 

It is pretty evident that the business world makes but little allow- 
ance for ordinary modesty, but it doubtless has distinct difficulty of 
its own in designating and classifying a profession which expects a 


man to drive stakes in a sewer, or paint landscapes in the cffice, or 


corner the elusive bacillus in the la , or throw off a literary 
gem in the shape of a financial prospectus between meals. 


PHYSICAL SOCIETY. 


ANNUAL Gmina. MIT held February 9. 
Prof. Lopaz, F. R. S., President, in the Ohair. 


The following officers were clected to form the Council :— 

President.—Prof. Lodge. 

Vice - Presidents (who have filled the office of president) —Dr. Glad- 
stone, Prof. Carey-Foster, Prof. Adame, Lord Kelvin, Prof. Clifton, 
Prof. R-iuold, Prof. Ayrton, Prof. Fitsgerald, Prof. Racker, Sir W. 
Abn⸗ y, Mr. Shelford Bidwell.- 

" ee HUM MR Blakesley, Mr. Boys, Prof. Everett, Mr. 
riffith. 

Secretaries.—Mersrs. H. M. Elder and W. Watson. 

Foreign Secretary.— Prof. В. P. Thompson. 

Librarian.—Mr. W. Watson. | 

Freasurer.— Pr. f. Osllendar. 

Other members of Council. — Prof. Armstrong, Dr. Atkinson, Mr. W. 
Bailey, Prof. Glazebrock, Mr. E H. Griffiths, Mr. B. Lupton, Prof. 
Perry, Mr. Bwinburne, Prof. Threlfall, and Mr. J. Walker. 


Mr. ADDENBBOOK8 asked if the Proceedings of the Society could 
be published with less delay. : 

The Онлтвмали promised to try and have them printed sooner. 

Prof. Lopam then deliv his presidential address on The 
Oontroversy Concerning Vulta’s Contact Force.” Those who take a 
metallic view of the Volta contact force are accustomed to deny that 
the Peltier evolution of heat measures the local Е M.F. existing at a 
Junction. They assert that it measures the rate at which that sams 
E. M. F. varies with temperature. In the thermo-dynamic equation 


connecting the Peltier effect with the variation of m with temperature, © 


the к which varies is not necessarily that at the janction con- 
sidered, but is the total E.M.F. of the circuit. The reversible heat 
at a specified junction is a measure of the metallic E M.F. located 
there. Those who вау it is a temperature variation of the E M.F. beg 
the question by locating the whole E M F. of the circuit at the particelar 
junction they are considering, usually an interface of zinc and copper. 
At a chemical janction the E. M. F. is not purely thermal, and hence is 
not measured by the Peltier eff-ct; it is chiefly of chemical origin, 
and is calculable from the energy of combination of the materials 
on either side of the boundary. Ata metallic junction there is no 
such chemical potentiality. А etrong current may be passed across 
а sinc-copper junction for years, and no brass is formed. It is there- 
fore improbable that the chemical affinity of sinc for copper is the 
pelling influence which causes the E.M.F. located at such a 
fonetica: Та showing the Volta effect experimentally, a trace of 
liquid can act detrimentally by forming a conducting bridge between 
lates, across which the bulk of the electricity passes as the 
metals are being separated. The safest and clearest mode of expres- 
sing the Volta effect is that it consiste in an opposite charge acquired 
by dry zinc and copper, while in metallic contact, 4 c which 
results from an E. M. F. of fixed value, and is controlled solely by this 
E M.F. and electrostatic capacity. It is undeniable that the ona: of 
the Volta force can be calculated from the differential heats of com- 
bination of the metals for oxygen, although it is doubtfal whether 
it can be calculated from the heat of formation of brass. The 
opposing sides of the old controversy used to be called 
contact theorists and chemical theorists. Now the opposite 
sides are involved both in contact and both in chemical views. It is 
a question of which of several contacts is the effective one, and what 
kind of chemical action or affinity is the active cause. Is it the 
contact and chemical affinity across the metal junctions or across 
the metal air junctions? The opposite sides are thus metallic 
and dielectric. The metal air force is of the order volts, the metal 
force ìs of the order milli-volts. 

When а piece of ziano is put in contact with a piece of copper the 
oxygen atoms which surround these bodies move slightly away from 
the copper and approach slichtly nearer to the sinc. These slight 
motions produce the whole Volta effect. All that is necessary for the 
Volta effect is the inherent film on the surface; all the rest of the 
gas is mere dielectric and might be substituted by a vacuum. 

It was proposed by Prof. Panay, and seconded by Prof. ARMSTRONG, 
that a meeting should be held to discass the address. 

The meeting then adjourned till February 23rd. 
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HARTMANN AND BRAUN’S WATT-HOUR 
METER.* 


In apparatus such as alternate current meters, in which a 
rotating field is used for driving the movable armature, it is 
possible, ав a rule, to puta good deal of iron into the strongly 

cecon field, and in this case the dis ment 
may be attained in a simple manner, with the aid of con- 
neotione, in which the field and current are not in the same 


The connections. of the Hartmann & Braun watt-hour 
meter are shown in fig. 1, while the instrament itself is 
depicted in fig. 8. | | 

In fig. 1 a mall transformer в is connected with both its 


Fra. 1. 


coils in series with another transformer 4, in which there is 
а gap F in the magnet io circuit. A small regulating resist- 
ance W is inserted in the secondary circuit. The phase con- 
ditions are shown in fig..2, in which 0 a, represents the 


primary, and o a, the secondary ampere-turns of the trane- 
ormer А; they produce a resultant о am coinciding in direc- 
tion with the field F of the transformer. о 57, 0 ba and O bm 
are the corresponding ampere-turns of the transformer B. 
The secondary E.M. Fs., o Sq and o 85, lag 90° behind 0 Zm 
and о bm respectively. Their resultant is the total secondary 
E. M. F. The total E. M. F. at the terminals K, and xk, is 
equal to the sum of the primary terminal E. M. Fs. of both 


transformers, and is represented by о x, the resultant of о E, 
and о E;. These are obtained by vector addition of the 


primary inductances and ohmic losses of the transformers 
taken separately. 
more than 90° with regard to the total E. M. F. o E, and by 
altering w this phase displacement may be adjusted. 
_ The speed of a metallic body revolving in a rotating field 
18 proportional to the sine of the angle of displacement 
between the two alternating fields. If one of the fields is 
produced by the supply current ; and has the game phase, 
and the other field is produced by a seco 
placed with regard-to the supply current, and if, in addition, 
the lines of force of both are normal to each other and to 
the axis of rotation of the armature, the speed of rotation of 
the armature is given by 

_ OF fnsin 9 

/3 f? "XI , 

where n is the frequency, ф the difference of phase between 
the fields F and /, and o, k, xi, are constants. Since F and f 
are respectively proportional to the supply current J and the 
supply E. M. F. E, this equation may take the form, 


С.Ј E nein ф 


UT Wy + (ia) +? 
where р is a damping term depending upon the speed. 


* Abstract; of article by Jobannes Görner in Llectrotechnische 
Zeitsehrift of October 26th, 1899. 


It is seen that the field o r is displaced 


ndary current i dis- 


If, farther, the arrangement is such that the self-damping 
is as constant as possible for various Е.М.Ев., the power 
remaining constant, and is also small compared with D, and 
if n is constant, the speed is given approximately by the 
equation, | 

| v == K J E sin 9e. 

If for the fleld F ап. arrangement is adopted which dis- 

laces it by 90° with regard to в, and if the main current 
jm a displacement + w, then 


ф = 90° + y, 
and the вреей becomes 
V œ= K J E 008 . 
Since the power expended in the alternating current circuit 


is J E cos ф, we see that the speed is proportional to the 
power, and the meter is correct under all conditions. 
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In fig. 3 T is the drum-shaped aluminium armature, while 
A is the magnet of the secondary circuit, and consists of 
laminated iron. The main current coil lies behind the 
aluminium drum. The small transformer f is used for 
obtaining the phase displacement of 90°, while to the left is 
а resistance for adjasting it. The damping arrangement, 
consisting of permanent magnets m and an aluminium diso, 
is in tbe upper portion of the figure. 


THE SPEED OF A CABLE AFFECTED BY 
THE INDUCTANCE. 


Dr. Е. Breisia has recently published in the Elekírotech- 
nishche Zeitschrift an account of experiments carried out by 
the officers of the German Government telegraphs on some 
short lengths of cable manufactured by the firm of Felten and 
Guilleanme, to ascertain the effect on the signalling speed of 
potting iron in the conductor to іпогеаве the inductance. 
n the most interesting case a copper conductor, 4'46 mm. | 
in diameter, was lapped with iron ribbon 16 mm. thick, and 
insulated with gutta-percha to 11°59 mm. overall The 
length of the cable was 5 kilometre. Several other cables, 
differently arranged, were alao tested, but the one just 
described was the most important. ` 
The general method employed was to determine the 
amplitude of the currents passing into and out of the cable 
due to an impressed alternating E. M. F. of known frequency 
and voltage, the frequency being varied over а large rangr. 
The observing instruments were a telephone and dynamo- 
meter. The values of the resistance and capacity of the 
conductor calculated from the observations corresponded 
pretty closely with the measures of the same quantities made 
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in the usual way, and show that the observations were trust- 
worthy, and the values, calculated for the inductances, could 
be relied upon. | 2 
The figures given are not very easy to follow, as the 
description of the ings is much condensed, and some 
of the terms are used in senses different to those usual in 
England; but the principal result seems to be that the 
induotanos of the circuit was increased by 57 per oent. by 
the lapping of iron wire. The value without the lapping 
was about 0024 per kilometre, and with the lapping 0037 
per kilometre. 
In the discussion of these resulta, which we have not been 
able altogether to follow, it is calculated that an improve- 
[mens in gpeed of abont 8 per cent. might be obtained by such 
an iron la ping, but it is difficult to see how any result com- 
parable with this is possible. If the total resistance, capacity, 
and inductance of a cable be R, K, L vely, the reduo- 
tion of amplitude of an alternating current making w/2 x ~ 
a second, sent from one end and received at the other, is в" 
where 2 m? = Kw {(R? + L? %% — L w}. (R + L % is 
the impedance 1. Oalling the ratio between this and the 
resistar oe p, во that I = p B, we have 


2 mꝰ = K RO {р — (2 — 1) } 


In the particular case where the inductance of the cable 
may be neglected, so that L = o, or where the of 
alternation is very slow, p — (p?—1)! = 1, and 2 m? = 
K R e, а well-known formula, As т, increases, or the 
_ alternations become more rapid, the value of p — (y! — 1) 
becomes lese, till with very large inductances or very rapid 
alternations the amplitude of the received current would 
nearly equal that of the sent current. 

Now the limiting speed of a cable is reached when the 
maximum permissible E.M.F. at the sending end produces 
the minimum readable signal at the receiving end. If the 
current at the receiving end has an amplitude, о, the alter- 
nating electromotive force at the sending end required to 
ре that current has an арчи Re 2 m units.“ 

f the maximum sending E. M. F. be 10'° units (100 volta), 
and the minimum useful amplitnde at the 1 d end be 
10 units (1 micro-ampere), then the largest possible value 
of m is given by the equation 

R 6" = 2 02. 10. m. 
Where as before 
2 5. = ко {(R? + 1? w) — Lo]. 


The problem is to determine whether, consistently with 
these equations, and with such values of R, k, L as occur in 
ordinary рее it is possible to obtain а substantial 
increase of w by an increase of L of about 60 per cent. (the 
amount obtained in Felten & Guilleaume's experimental 
cable), taking into consideration the changes introduced into 
the values of K and R by the iron lapping. For an example, 
consider a cable whose length is 4.109 om. (4,000 kilometres, 
or 2,150 N.M.), with a resistance of 10!5 units (10,000 


ohms), a capacity of 6. 10 U (600 microfarads), and an 


inductance 10:9 units (0025 per kilometre, about the 
amount obtained in the experiments we are discussing). 
Snch a cable nds roughly to one of the lighter 
Atlantic cables. The equation to determine m now becomes 


em = 2 v2.10* ; so that m = 12:8, and m? = 164, 
and the equation to determine w becomes 
55 = w (1 + L? w? 1079 — L w 10}, 


If w, be the value of w calonlated on the supposition that 
L is negligible, e, the value of w when І, = 1010 units, 
the value for an ordi core, and w, the value of w 
when I. = 1 6.10! unita, the value when the conductor has 
been lapped with iron tape, we have 
w, = 55 (corresponding to about 95 words a minute). 
w, = 1:054. w 
=з = 1086. w» 
So that the improvement in the effected by the iron 
la ping is only 3 per cent., supposing this could be done 
out affecting either the resistance or the capacity. Asa 
matter of fact, if the iron lapping replaces part of the copper, 


* Bee an article on page 190, Vol. xil. 


the value of в will be increased (in the case of the cable 
ir газа а rper 14 5 and oa be 
rep of the gutta - pero e value K 
[юше] (in the case of n & е: cable by 8 

cent.) the increase in each case inv a proportionate 
peres of In either case the loss largely exceeds the 
paaa id ош = 5 inductance. А 

ion of the effect of absorption of charge 
solid dielectrics on the sending в of cables is тл 
to by Dr. Breisig. The ordinary insulation test on a cable 
shows that the о on the surface of a oonductor con- 
tinues to aconmulate for a very long time after the applica- 
tion of the battery, and it has been repeatedly suggested 
that the charge accumulated during the small fraction of a 
second between the reversals of à telegraph sending key 
might reasonably be ex to be smaller than that accumu- 
lated during the prolonged contact of the testing key used 
in measuring capacity with a ballistic galvanometer. Asa 
matter of fact, this effect has not b2en observed, or at least 
no observation of it has been published within the writer's 
knowledge; but Dr. Breisig gives figures showing that 
capacities measured by rapid alternations up to 260 ~ a 
seoond give results concordant with those of the ordinary 
ballistic method. Oonsidering the commercial importance 
of the matter, it is somewhat remarkable that so little is 
rinde of е behaviour e кош е: go соса 
uring а short space of time im tely following 

application of the battery.—W.A.P. | 


A RECORD PERFORMANCE IN PUMPING 
ENGINES. 


By ED. О. DE SEGUNDO, A M. I. O. E. 


А vERY interesting e S. a Mang of а large steam 

ing engine, in the design of which some novel arrange- 
еа tor beat transfer are Tütroduoed, forms the subject of 
a paper by Prof. Robert H. Thurston, which was presented 
at a recent meeting of the American Society of Mechanical 
Engineers. Owing to the new arrangements above men- 
tioned, it seemed probable that the engine might possess a 


Fic. 1.— HAT DISTRIBUTION OF тнв Моврввва Poumrina Ener. 


much higher interest from a thermo-dynamic point of view 
than merely ав an exceptionally good pumping engine, and 
at Prof. Thurston's suggestion arrangements were made for 
a trial under euch conditions as would admit of the scientific 
study of the engine as a thermo-dynamic machine, with a 
view to determine the degree to which a real engine at the 
end of the nineteenth century has been made to approximate 
to the ideal engine of Carnot. 
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The absolute or Carnot efficiency of the steam engine is 
expressed as the ratio of the range of temperature of the 


feed water heater consisting of a series of tubular gratings 
each receiving and discharging the heat to be stored and 


— T, — Ts restored at its own temperature. Such an idea would be 
FFF т, where difficult to carry out in actual practice, but the application of 


the principle, although limited, has been found to be 
G practicable, and in the engine tested by Prof. Thurston to 
have yielded very appreciable resulta. 

From the Sankey diagram (fig. 1) for the heat distribution 
in this engine it will be seen that by the method of feed 
heating employed, а portion of the heat in the condensing 
water is used for this purpose, but the greater part of the 
heat comes from the jacketa and receivers in such wise that 
heat is imparted to the feed throughout at increasing 
a үн { linder quadrupl оп! hi 

e engine is a four-cylinder q e expansion machine 
designed by Mr. B. V. Nordberg. The steam pressure is 
200 lbs. per square inch, and the pumps work against a 
head of 600 feet between well and reservoir. The water 
кеше at the pumps, which are double acting, is about 275 
bs. per square inch. The capacity of the engine is 
6,000,000 gallons (U. S.) per 24 hours. 

A somewhat unique feature in the design of this engine is 
that the framing is placed in the middle of the engine, all 


т, and т; are respectively the absolute temperatures at which 
heat is received and rejected by the engine. The highest 
degree of efficiency is attained when all 
the heat is received at the maximum 
temperature of the cycle and rejected at 
the minimum tem ure; the reduc- 
tion of temperature in the cycle being 
үе by the conversion of internal 
eat into work by expansion, the reverse 
process obtaining during the period of 
change from minimum to maximam 
temperature, or by some equivalent 
means. 

An equivalent device, for instance, 
has been suggested in the introduction 
of the regenerator principle in the 
Stirling gas engine, and Cotterill has | 
also suggested a means whereby the effi- 


ciency of the steam engine might be 
improved by a closer approximation to 
the Carnot cycle. It is a i 
application of Ootterill's suggestion 

has been introdueed in the design 
of this engine. 

The ideal Carnot cycle is one in 
which the work produced is the differ- 
enoe between that of expansion at con- 
stant maximum temperature and that of 
compression at constant minimum tem- 
perature, the work of expansion and 
compression at decreasing and increas- 
ing temperature being the means of 
changing the temperature within the 
limits of tbe cycle without loss or gain 
of heat. It is ee Ern i 

tem Btorage of energy is effected, 

whether in а fly-wheel or in а regene- 
rator, provided that all energy stored 
during the period in which a reduction 
of temperature occurs, is restored during 
the period of increase of temperature. 

1 direct balance * heat transfer 

uring expansion and compression is 

difficult tb effect in practice, but if 
some arrangement could be devised 

Whereby the feed water after leaving | 

the condenser could be heated by steam 

taken direct from the cylinder during | 
the expansion period in progressive || 
stages, во that the feed water just about | 
to enter the boiler should receive a final | 
accession of heat sufficient to bring it 
up to the temperature corresponding to 
the boiler pressure, a more or less com- 
plete equivalent of the balanced heat 
transfers in the ideal Carnot cycle 
e arrived at and a proportionate increase of efficiency 


— — — — — — — — 


Fi. 3 — Oo Юллавам, wire HEATERS. - 


Еа. 4.—ComBingp DIAGRAM, WITHOUT HEATERS. 


moving plates being arranged outside the framing. There 
is only one main bearing extending clear across the engine 
bedplate, the fly-wheel being clamped on the outside of the 
crank disc fixed at either end of this bearing. 


. Prof. Cotterill in his work on “The Steam Engine Con- 
sidered as a Heat Machine" has suggested an ideal form of 
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Special precautions are taken in the design to prevent loss 
by radiation and by conduction, the high pressure cylinders 
being provided at the bottom end with a number of pro- 
jections which rest on the framing and leave a between 
the frame and cylinder covers which is filled with non-oon- 
ducting material. All the cylinders are steam jacketed on 
the barrel only. The valve gear is of the Corliss type 
except No. 4 cylinder valves and No. 8 exhaust, which are 
of the single beat poppet type. 

The pumps used in connection with the heaters have to 
deal with water at atemperature of. over 300? F., and were 
7 designed for this purpose and merit a detailed 

in S dive the prinoiple in di is the pl 

ig. ows the principle in diagram, A is the plunger, 
BB the suction and discharge valvee, c the suction nozzle, 
and D the discharge nozzle. The pump is single acting. 
hood, F, is placed above the plunger, a, the plunger rod, с, 
projecting through the upper end of the hood, in which 
is formed a stuffing-box, H. An annular chamber, 1, is 
formed around the main stufling-box, J, which communicates 
with the suction nozzle by a pipe connection, L, and a check 
valve, which opens when the pressure in space, I, exceeds 
the pressure in suction pipe. The main stuffing-box is 
packed with duck-packing, the atuffing-box, H, with metallic 
piston-rod packing. The pressure in the suction pipe, с, 
is about the same as in the receivers by which the different 


heaters are supplied with steam. The! e throngh the 
packing in the stuffing-box, J, is canght in the s inside 


of the hood, F, and the water runs thence through openings 
into annulns, I. The steam fills the space, E, inside of the 
hood, and the stuffing-box, H, is thus never in contact 
with water, bnt with steam. Whenever the pressure in 
gpace, E, and in annulus, т, exceeds the pressure in suction 


pipe, с, the check valve opens and discharges the water into 


the suction pipe. By virtue of this arrangement the pressure 
in Е and т is always equal to the suction pressure. 

The trial was intended to extend over 48 hours, bnt 
bad to be stopped at the end of 36 hours, owing to an 
accident which interfered with the accurate work of obser- 
vation. 

The main results were as follows :— 

1. E. . developed ... .. 712 

Capacity ... “se 6,225,053 gallons per 24 hcurs 
against a head of 6027 feet. 

Dry steam per 1.8.P.-hour 12 26 lbs. 

The steam per I.H.P.-hour is high, comparatively speaking, 
owing to the transfer of steam from the reheaters to the 
feed system, and owing, also, to the reduced amount of 
heat absorbed per pound, the feed temperature being 310? F. 

The feed water evaporated per hour amoanted to 
8,850°4 lbs., and the heat absorbed per pound steam was 
909:8 Th. U., or a total of 8,8504 x 9098, or 8,052,054 
Th.U. supplied per hour. | 

The work done per revolution was 595,849:49 foot lbe., 
and the number of revolutions 36°52 per minute, or 2,191 
per hour, making 595,849 49 x 2,191 = 1, 305, 506, 232 
foot Ibs. per hour, or 162,948,824 foot Ibs. per 1,000,000 
Th.U. supplied. The heat expended was 11,158 Th.U. per 
I.H.P.-hour, which, together with the work done per 1,000,000 
Th.U. supplied, appears to be about 10 per cent. better than 
the previous best record. 

In order to test the influence of the heaters in effecting so 
satisfactory an economy, a short trial was made withont the 
heaters in use, The work done per 1,000,000 Th.U. sup- 
p sank to 147,525,000 foot pounds, and the weight of 

ry steam per I.H.P.- hour to 11°4 lba. It therefore becomes 
clear that the record duty of this engine is due to rd ag 
of feed heating. It should be mentioned that the trial was 
carried out in September of 1898, the engine having been in 
use since the beginning of the year. Fig. 9 shows a set of 
cards from the trial with heaters, and fig. 4 а set without 
heaters. It will be noticed that the effect of the heaters is to 
render tbe saturation curves noticeably discontinuour, as 
Prof. Thurston has plotted them. The action of the engine 
is шшш, in that the amount of steam taken into each 
cylinder for equal powers is reduced with heaters. The com- 
bined diagrams from the four cylinders are interesting. 

The records established by the Nordberg engine are moat 
interesting, and demonstrate that a substantial advantage in 
economy can be gained by an equivalent transfer of heat 
from the expansion to the compression side of the diagram, 


on the principle described by Prof. Cotterill, Summarising 


these results, we get :— 
Foot-pounds 1,000,000 Th.U. supplied ... 163,000,000 
British thermal units per 1 RE Bow ud ... 11,160 i 


Efficiency compared with perfect engine of 
The above figures and efficiencies are calculated on the 
basis of heat supplied to the engine. In other words, the 
boiler is left ont of account altogether. From a thermo- 
ynamic point of view this is, of course, perfectly legitimate, 
bnt, after all, the kind of efficiency that manufacturers and 
„5 1 have 8 
ency represen yt portion of what you get to w 
you pay for. In 5 ооа! is the fuel used for 
the production of steam-power, and in computing Пе 
economic value from а co ial point of view, due 
"iir 5 . e 
earing upon e money outlay orse-power- 
hour. The evaporative performance of ай k of 
boilers is pretty well known, so that as far as the 
boiler is concerned, the conclusions to be deduced from the 
above results would not be materially affected, but a glance 
at the diagram of steam connections, hot water returns and 
heaters which accompanies Prof. Thurston’s paper, show 
that the economy is purchased at the expense of simplicity 
in design, and the qe that immediately suggests itself 
is whether or not the increased economy is more than poun- 
ter-balanced by the increased oost of maintenance, repairs, 
&c., due to the increased number of parts in the engine. Of 


course, such engines as the one described here can have but 


8 limited application, and, although scientifically the results 

obtained ao extreme = it is doubtfal ‘whether ps 
ев e average engine for average purposes 

much influenced thereby. 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS.— 1900. 


Compiled expressly for this journal by W. P. Тномрвон & Co. Electrical Pa 
Agente, 822, High Holborn, London, W.., and at Liverpool, Mancheste 
and Birmingham, to whom all inquiries should be addressed, 

[sd 

1,818. “ Improvements in filaments for electric Íncahdescence lamps.“ 

Laxe. (R. Arno, Italy.) Dated January 29th. 

1.825. Improvements in dynamo-eleotric machines.” В. G. Lamme. Da 
January 29th. (Date applied for under Patents Act, 1888, June 30th, 
being date of application in United States.) 

1,842. "Improvements in or connected with inosndesoent electric lamps 
G. Davis, Dated January 80th. 

1,868. “Improvements in coils or helices for electrical purposet W.G. 
Heys. (J. Scott, R. Varley, and J. C. Anderson, United States.) Dated January 
30th. (Complete.) 

1,864. ' Improvements in and relating to the method of winding coils or 
helicos for electrical purposes." W.G.Hxvs. (J. Scott, R. Varley, and J.C. 
Anderson, United States.) Dated January 80th. (Complete.) 

1,869. “Improvements relating to electric aro lamps." H. A, Covcmuax. 
Dated January 30th. | | 

1,886. An improved arrangement of switching appliances for use with tele- 

hones.” H.E. Newton, (P.Rabbidge, New South Wales. Dated January 

h. (Complete.) 

1,906. “ An improved electric pendulum clock.” F. Haznicnen and O. А. 
HAENICHEN., Dated January 30th. (Complete.) 

1,987. ‘Improvements іп or connected with overhead collectors for elec- 
trically-propelled railway vehicles." R. J. UrquHakt and H. Goopwim, Dated 
January 8186, 

1,990. “Improvements in means for producing and detecting or observing 
electrical waves or oscillations.” J. X. JohNsOR. (G. F. Hatton, France.) Date 
January 3lst. 

2,022. “Improvements in the insulation of electric cables.” G. E. HryL-Du. 
Dated February ist. 

2,040. ‘ Improvements in the system of electrical distribution." B. Норкік: 
son. Dated February 186. 

2,047. “Improvements in automatic switches." A. Ecxstein and D. B 
MrrLis. Dated February Ist. 

2,050. “Improvements in controlling electrically-propelled vehicles.“ E. H. 
Түк. Dated February 186. 


2,062. “Improvements in arc lamps.” Н. Bovrne. Dated February lst. 


3,077. “An improved accumulator battery." V. CHEVAL and J. LINDEMAN. 
Dated February lst. (Complete.) 

2,079. “Improvementsiin electrical condensers.” G. F. Mawsmuipor. Dated 
February 186. 

2,104. Magnetic electrical surface contacts for electrical trams and light 
railways.“ W.F.STAMr. Dated February 2nd. 

9,109. "Improvements in or relating to electric cables." Dated February 
2nd. 

2,119. “Improvements in or relating to junction boxes for electric oon- 


ductors.” L. M. WATERHOUSE and THE SIMPLEX STEEL CONDUIT COMPANY, 
Ілміткр. Dated February 2nd, (Complete.) 


MES. Суз, жу ce ES UR 


^ rz Md „CCC 


Vol. 46, No. 1,160 Еввнсавт 16,1900.) THE ELEOTRIOAL REVIEW. 


295 


2,190. “Improvements relating to electric switches.” L. M. WATERHOUSE 
rom one ош STEEL CoNDUIT Company, LiuiTED. Dated February and. 
тр ; 


9,148. "Improved means for controlling and regulating the consumption of 
electric current on light and power circuits." I. ALEXANDER and C. BANNISTER. 
Dated February 2nd. 


2150. “Improvements in telephone transmitters.” G. DALLAIRE. Dated 
February 908. (Complete.) 


2,169. “Improvements in apparatus for electro-plating pins and other small 
objects.” E. Morrison. Dated February 2nd. 


‚32,178. “ Improvements in electric stopping mechanism for drawing or slub- 
bing frames.“ F. ARRowsmMItH and HOWARD & Волосон, Limitep. Dated 
February 8rd. 


76. '* Improvements in regulating mechanism for arc lamps.” A. ECKSTEIN 
A. E. ANGoLD, Dated February 8rd. 


oo “Improvements in electric brakes.” О, W. Нп1. Dated February 
аа “ Improvements in electric arc lamps.” W. PEniTz. Dated February 


9,910. Improvements relating to the measurement of electric power and 
jeg (А6 R. ARNo. Dated February 8rd. (Date арр for under Patents, &c., 
Act, Sec. 108, July 5th, 1899, being date of application in Italy.) 


2,223. “Improvements in ее meters" A. WriomT and THE REARON 
MANUFACTURING Company, LIMITED. Dated February 8rd. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. Tnonrson 
and Co., 822, High Holborn, W.C., and at Liverpool, Manchester, and Birming- 
bam, price, post free, 9d. (in stamps). 


1997. 


9,501. °“ improvements in the means fer controlling carbon feeding mechanisms 
fer olectric lampe.” W. D. Hunter. Dated April Thu. 1897. Relates to brake 
mechanism for arc lamps. The upper carbon is carried by a rack which slides 
in a slotted central tube and engages a pinion on the shaft of a brake pulley. 
This shaft carries two loose links supporting & brake lever, the unequal ends of 
which are attached to the ends of a brake strap surrounding the pulley. The 
brake lever may rest on an adjustable stop, in which case the strap frees the 
pulley so that the upper carbon may fall. The lever ių lifted by а link con- 
necting the links and a regulating lever when а core is attached to this is raised 
by & series solenoid, & dashpot regulating the motion; the strap then grips the 
pulley and raises the upper carbon. The regulating lever is made as an open 
rame, In a modification, the links are dispenred with, the brake lever being 
fulerumed on the regulating lever and the brake wheel supported co-axially 
with this. In a further modification, the brake lever is also dispensed with, the 
ends of the brake strap being attached directly to the regulating lever at un- 
equal distances from the axis of this lever, which is eccentric to the brake 
pulley. 8 c:aims. 3 


9,0 7. improvements in dlectric instruments." Evershed and 
Limited, and $. Evershed. Dated April 15th, 1897. Ammeters 
and voltmeters such as those described in Specification No. 20,728, a.p. 1893, 
wattmeters and similar instruments, especially those having horizontal 
axles for use on switchboards, are provided with air damping vanes and boxes 
to prevent oscillations. In the form described the axle carries a sleeve with 
two rectangular vanes within a closed circular box, which has part.tions, only 
small clearances being left about the vane for the passage of air. The box 
may form part of the frame of the instrument, being closed by two semi- 
circular plates and carrying the scale in front and supporting the оой, &c., on 
ita back. In a modification, each vane carries a segmental extension within an 
annular channel around the partitions to afford more obstruction to the 
passage of air. In other modifications the sleeve carries four vanes between 
our radial partitions or two vanes movable through nearly 180° between two 
partitions, or one vane may be used with a single ial partition, this arrange- 
ment allowing the axle to make nearly a whole revolution. 1 claim. 


13,422. ot greece ы юн freed Motum ы йокта понад и чон” 
0. „ (La Anonyme d’Etudes et d’ de l’Acoumulater 
*  Eolair Dated Мау Sist, 1897. Electric lighting is provided for hired 


vehicles. The light is given on the introduction of a coin, and is maintained 
until a door is opened, or, on introducing a second coin, until clockwork is run 
dowo. One form of the apparatus when the light is in circuit through a bell 
crank and a hook which extends from a slide operable by hand after a coin has 
been inserted to disengage a catch from a pin thereon is described. The slide, 
having been pulled out and pushed in, has brought a bell crank up from the left 
by means of the hook, and the retaining pawl has made the hook shift from an 
insulating notch in the bell crank to electric contact with the metal of the bell 
crank. To ensure the continuance of the light for a given time, a second coin 
is paid, and the slide is n operated, whereby, while the bell crank is merely 
rocked to the right and back again to the position shown, a switch whee! is 
turned so as to make the circuit by another route, and is left to reverse slowly 
under the control of clockwork. If, before paying the second coin, or after the 
given time has expired, the door of the vehicle is opened, a shunt containing 
an electro-magnet is closed, and the electro-magnet breaks both the shunt and 
the main circuits by lifting the two latches, whereupon the bell crank is tilted 
to the left by its spring and catches the falling latches by its insulating notch, 
thus keeping the lamp circuit open till another payment and operation have 
occurred. "The bell crank in this position holds the timing gear out of engage- 
ment with the operating slide. 2 claims. 


13,620. {= erigens la puenmatically-worked eleotrio switohes." Siemens 
Bree. & Co., 1 ‚ and A. E. Rossignol. Dated June lst, 1597. Relates to means 
for controlling F switches зо that contact is made and 
broken in & predetermined order as for starting electrio motors. A number of 
pneumatic cylinders are arranged side by side, each having a vertical slide 
valve. The piston rod carries » contact piece adapted to complete the circuit. 
The exhaust is connected to ports so as to assist in blowing out an arc. Each 
piston rod is extended апа carries а projection working in а guide-slot in & 
sliding piece. The slide valves carry pins working in slots in a slide working 
in or with the sliding piece. The slide valves are thus operated when the slide 
is moved by & rack and pinion, &c., while the pistons can only move when the 
vertical slots are in line with the pin. A handle is provided for operating the 
pistons by hand. In a modified form the cylinders are disposed іп а circle, and 
121 о are correspondingly arranged and operated by a suitable handle. 

claim. 


13,523. “ improved starti switch with automatio cut-out for electric meters.” 
N. N. Cutler. Dated June Ist, 1897. Relates to a starting switch for motors, and 
to & cut-out which operates should the current fail or become abnormally high 
The contact arm is of magnetic material, and in normal working is held, with 
the resistances cut out, by the magnet or solenoid in series with the fleld coils 
of the motor. A second eleotro- magnet in series with the armature of the 
motor is fitted with an armature c g contacts which are adapted to engage 
with contacts and short cirouit the magnet. The magnet is so adjusted that 
his short circuiting only occurs with abnormal currents. The arm is then 


released, and under the action of a suitable spring, passes over the contacts of 
the resistance switch, and so cuts oat the motor. In a similar manner the 
magnet releases the arm should the current fail. 4 claims. 


13,624. “Aa qp ape starting switoh with automatio cut-out for electric motors.” 
G. A. Mower. (H. H. Catier.) Dated June nas ade Relates to a starting switch 
for motors, and to а cut-out which operates should the current fail or become 
abnormally high. The contact arm is held in any desired position on the contacts 
of the resistance switch by a pawl on the armature of the electro-magnet 
engaging а toothed ent, The magnet has two windings, one being opposed 
to the other. Normally, one of the coils is short-circuited at the mercury con- 
tacts and the armature is held in position. Should the current become abnor- 
mally high, contact is broken at the mercury contact by the action of the magnet 
in the circuit, and the coils of the magnet then neutralise one another. The 
contact arm ів thus released, and swings over to break the circuit by the action 
of a suitably arranged spring. 5 claims. 


13,632. “improvements in windings for the armatures el direct current 
dynamo-electrio machines." V. A. Fyan. Dated June Ist, 197. Armatures; 
sparking, preventing.—In a slotted or tunnelled armature, which may ba either 
of the drum or ring type, the active wires on each side of the same epool of the 
winding are distributed into two or more adjacent slots or tunnels in the arma- 
ture core and connected in series. The object is to reduce the armature 
reaction and consequent liability to sparking. 1 claim. 


13,504. “ N and re to electric motors and dynamo-electrio 
machines.” $. €. Brown. Dated June 9nd, 1897. A field-magnet is provided 
with two exciting coils, which completely surround the armature and cross each 
other at or near the middle of each of the coils. The magnetic poles are intro» 
duced through the spaces formed between the coils at the top and bottom, and 
the magnetic circuit is completed by the outside case. 4 claims. 


13,694. ''imprevemonts in or relating to electrical meters, applicable to y- 
ment electrical meters.” б. 0. Bastian. Dated June må, А voltmeter 
consiste of a glass tube having an enlarged part containing electrodes by which 
the main current is conveyed through acidified water in the tube, the quantity 
passed being measured by the fall of the surface of the liquid as indicated by a 
scale. Oil may be put in the surface of the liquid to prevent evaporation. The 
tube may be of U-form as shown; it may be in two parts, the bent portion 
being connected by an India-rubber piug to the wide part. In this case a loose 
India-rubber diaphragm may be placed over the plug, to separate the two 
limbs во that coloured liquid may be used in the second limb. The meter may 
be provided with coin-freed mechanism. For this purpose the limb of the tube 
contains a float with a bent wire, which may make contact with a weight 
carried by a flexible conductor. This closes a shunt circuit through a magnet 
which moves an armature and catch to release a spring arm, so that this opens 
the main circuit at two mercury cups. The weight may be moved downa 
certain distance by turning a handle, after insertion of a coin between ra iial 
plates carried by discs on two aligning shafts, one carrying the handle and the 
other a wheel to which the flexible conductor is connected. The turning is 
controlled by a strong spring bearing on а triangular cam on the pulley-shaft, 
the disc on which carries three pairs of radial coin plates. The pulley shaft 
also carries a triangular cam which acts on the spring attachment to the arm 
to move this down and close the circuit. The arm is then held by the catch 
until by the passage of sufficient quantity the float and wire again close the 
shunt circuit through the weight. The provisional specification states that the 
voltameter and coatacts may be used with coin apparatus described in Speci - 
fications Nos. 2,224 and 16,842, a.D. 1896. 6 claims, : 


13,699. “Aa | ed seif-aoting mnie with electrical driving gear." W. 
Bretaochaeider and W. Lanth. Dated June 2nd, 1897. The mule is driven by 
means of an electric motor which is mounted loosely on а tin roller shaft, and 
may be coupled directly to it by means of a clutch when drawing out, and 
through gearing and а clutch when backing off. A pulley on the motor is con- 
nected by a band with a pulley on the rim shaft. The drawing-in and winding- 
on operations are effected in the usual manner through а countershaft con- 
nected by gearing with the tin roller shaft. 2 claims. 


13,017. “ vemonts in and connected with electric arc lamps." J. Brookie. 
Dated June 2nd, 1897. Arc lamps are provided with improved brake mechanism 
апа carbon guides. In the focussing amp the carbons are carried by brackets 
sliding on tubes, the lower parts of which are slotted to receive the angle of 
the lower holder, and an enlarged end on the upper one. The angle of the 
upper holder aod the outer ends of both, are forked to embrace the tubes. 
The upper carbon is insulated from its bracket, connection being made with it 
by а flexible conductor. The brackets are hung from а pulley, the upper one 
being heavier. The pulley is situated between two vertical electro-magnets, 
which act separately on armatures on two levers; these are carried by short 
shafts supported between centres and immediately below the magnets, so that 
the magnetic pull on them is partly balanced. The pulley, magnets and levers 
are supported in a single metal frame. One magnet isin series with the carbons 
and its lever is connected to one end of a brake chain, the other end of which is 
held by a spring. The other magnet із in shunt with the carbons, and its lever 


: is connected by a piu and slot to the lever, so that when both magnets are in 


action, the shunt magnet opposes the action of the series one. Or the 
levers may be rigidly connected. The pulley is also controlled by a spring 
brake, and consists of a cord attached at one end to an arm, and at 
the other to a spring on this aim. The arm is loose on the pulley axis, 
but its motion is limited by stops. It thus turns freely with the pulley 
when the arc is struck, but retards the feeding movements of the pulley. Ina 
modified arrangement of the spring brake, the arm carries two shoulders 
enclosing the pin of the series lever, in such a way that the action of the spring 
brake further assists that of the main brake. A non-focussing lamp ofesimilar 
construction is described, in which the upper carbon is fixed, while the lower 
one is carried by & bracket as described, supported by & cord connected to the 
pulley, which in this case is provided with a drum containing & coiled spring to 
draw up the lower carbon. The regulating mechanism is similar to that before 
described ; both magnets may be connected as shunts to the carbons and both 
&ct on one armature lever. 8 claims. 


13,676. ''Moohanism for the bells of cars er carriages of electric or 
other raliways." J.T Hachien Dated June 8rd. 1897. The bell is attached 


to the under side of the floor of an electric rail or tramcar апа has two 
hammers. The latter is operated by an electro-magnet arranged in circuit with 
the main circuit of an electric car or with some suitable source of electricity. 
The circuit is completed by the driver stepping on а spring, depressing & pin 
and causing the outer end of the lever of the hammer to make contact between 
fixed plates by means of contact plates. When the foot is removed the hammer 
falls, breaking the circuit. The hammer may be operated to strike the gong by 
pressing on а push pin, such arrangement being useful when the current is cut 
off as in going down hill, &c. The arrangement may be used on non-electric 
tracks by providing & source of electricity, and the push pin may be dispensed 
with. 3 claims. . 


13,717. “improvements in or relating to switohes for starting resistance fer 
electric motors and other cases where reeistanoes are required." J. W. Gihhse. 
Dated June 8га, 1897. Switches for motors, @c., so arranged that the circuit 
cannot be made or broken unless there is the required resistance in the circuit. 
A double-pole switch, fitted with a tongue or projection which forms part of the 
interlocking gear is shown. The other part consists of a disc carried by the 
resistance switch. This disc is fitted with a slot in which the projection can 
work when the switch is turned to put the maximum resistance in the circuit. 
When the switch is on“ the projection is below the disc, and the resistance 
switch can be turned by the handle and gearing. The handle is fitted with a 
plate, which closes the slot when "on" and also engages with a catch to 
prevent the movement of the cover. 3 claims. 


14,341. ““Imprevements In machines for making carbons fer electrical purposes." 
H. M. Lake. (Т. B. Deotey.) Dated June 12th, 1897. A mixture of gas coke, 
sulphuric acid, treacle and graphite is placed in a cylinder through an aperture 
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and is forced by a piston into dies or mould tubes which are fitted with screwed 
caps with radial apertures. The open ends of the tubes are closed during the 
pressing operation hy a vertical sliding plate, reciprocated by a cam and rod. 

hen the plate is in its lowest position the moulded carbons are forced out of 
the tubes through apertures in the plate and a cross bar on to a corrugated 
carrier train supported by endless chains passing round sprocket wheels. The 
tray is fed forward step by step, by a crank pin, a star wheel, a sprocket wheel, 
and an endless chain. The cross bar is attached to sliding side bars which are 
operated by toggle joints, links and eccentrics so as to cause the cross bar to 
bear against the plate during the pressing operation, and release the plate when 
it slides from one ition to another. Core rods are threaded through the 
tube caps when it is required to produce tubular carbons. For solid carbons 
the cores are dispensed with and the bores of the tubes are steeped or reduced 
to ensure the compression of material. The main shaft is operated by a hand 
wheel, which, by means of a pin and rod or cam, automatically shifts the valve 
of a hydraulic engine which actuates the piston. 6 claims. 


14,397. “improvements iu the generation and utilisation of hys by 
electricity for motive power, lighting, aud heating purposes.” L. Н. attles. Patel 
June l4th, 1897. A number of galvanic batteries are employed, and the 
hydrogen generated is used to drive & gas engine, or it may be collected or 
carburetted, while the current obtained is used to drive an electric motor, or 
used for heating or lighting purposes. Each cell consists of a copper cell inside 
which is a holder for supporting the zinc electrode which is covered by a gas 
collector leading the evolved hydrogen to an outlet. "The liquid such as 
sulphuric acid and water in any desired proportions, is charged through the 
stoppered openings in the cover to the height. The cells may be combined in 
series, and the hydrogen outlets united together to form & tube. The hydrogen 
may be led direct to the gas engine, or may be passed by the pump to the gas 
holder, or to the carburettor, suitable valves being provided. The current is Ted 
to the motor which assists to drive the crankshaft of the gas engine, or both 
motor and gas engine may drive the the shaft. The conductors are provided 
with & fnse, switch, resistance box and switches. By means of the switches the 
current may be used for lighting purposes as indicated by the lamp, for heating 
purposes as indicated by the coil, or be led to an induction coil, the secondary 
of which is led to the gas engine for igniting the hydrogen. For this purpose 
the conductors are connected to the terminals and the circuit is made when- 
ever the points are in contact, but when the piston to which the point is attached 
makes its outward stroke, & spark passes aud ignites the hydrogen. 2 claims. 


14,421. “ improved apparatus fer supplying or measuring a current of electricity.” 
W. D. Watson and T. Humphreys. Da 20 J 15th, 1897. A сат lever which is 
oscillated by a clock in в coin-freed meter described in Specification No. 11,045, 
A.D. 1897, to cause oscillation of the escapement of a registering mechanism, is 
stopped in various positions in accordance with the current passing through & 
thermal ammeter. In one form the current passes through & wire stretched 
between fixed supporte, and the stop lever is held against the wire by a spring. 
In anotber form, the lever is replaced by a blade spring fixed at its lower end 
and connected by cords with a sagging wire. 1 claim. 


14,666. An improved compound fer waterproofíag and other applicable 
also as an acid resisting and insulating material for electric dolls.“ e. witz. 
Datcd June l6th, 1:97. Asphalt, stearine, paraffin, ozokerit, vegetable wax, or 
the like is mixed with vaseline. The mixture is used for waterproofing cotton 
or linen fabrics for wearing apparel, tents, awnings, &c. Suitable fatty aniline 
colours may be added to the mixture for producing coloured fabrics. As the 
mixture is an insulator and resists acid it may be employed in conjunction 
with asbestos, &, for coating battery cells and for like purposes. 1 claim. 


14,476. “improvements in systems of distribution of electricity.” The British 
Themoon-Houston Company, Limited. (Е. W. Rice.) Dated June Ith, 1897. Relates 
to the distribution of electricity, particularly for a three-wire system applied to 
electric railways as described in Specification No. 19,861, A. b. 1895, when urban 
sections are worked on two-wire systems. To compensate for the drop of 
potential on the two-wire sections a shunt wound motor and resistance sre 
coupled between the negative and neutral wires of the three-wire section and 
drives a series wound generator which is in series with the main, one feeder 
passing beyond the insulator to the two-wire section. 6 claims, 


14,478. “I vements in inealators for electric conductor гаїв and feeders.’ 
The British Thémson-Houston Compeuy, Limited. (3. H. Libby.) Dated June 
15th, 1897, In third-rail systems the third rail may be bevelled at the edges and 
rest on a rotating collar provided with clipping lugs. The collar fits on toa 
conical insulator mounted on a shank carried by across support. The clips may 
engage the lower flange of an ordinary rail, in which case the cross supports 
are bent downwards to allow room for the insulator. Feeders are attached to 
the rails by extension pieces soldered to the end of the feeder. Theend of the 
feeder is stepped, and an outer rleeve is filled with plastic insulation, an insu- 
lating cap being afterwards applied. 9 claims. 


14,477. “' improvements in and relating to insulaters for electric conductor 
ralis." The British Thbomson-Houston Company, Limited. (8. H. Libby.) Dated 
June 15th, 1897. Insulators for the conductor rails of a third.rail system are 
formed of pairs of blocks of insulating material] carried by arms, &nd supporting 
the rail between Шеш. Sheet lead is placed between the rail and the insulator, 
The arms are rounded at the ends and engage in recesses in the insulator; or 
both arms and insulators have holes to receive a bolt, which passes through 
botb, and also an elongated hole in the web of the rail. One or more recesses 
aud arms inay be used in each insulator. Guard planks are supported on arms. 
8 claims. 


14,478. ''improvements in olectrio metor apparatus." Е. Oxley. Dated June 
15th, 1897. In order to accurately register small loads in a system on which the 
load is sometimes large,two meters of different sizes are used. The smaller 
one is permanently in circuit. "The circuit also includes the coils of an electro- 
magnetic switch, which connects the large meter in parallel with the small one, 
if the current passing is sufficient to close tbe switch. The sinall meter may at 
the same time be cut out. Two suitable forms of switch are described. In that 
shown, the electro-magnet acts on an armature carried by & spring-held lever. 
which carries forks to connect mercury cups when the current passing is sufti- 
cient. In the second switch the electro-magnet acts оп an armature on а spring- 
supported frame. When depressed this presses down flexible diaphragms, and 
forces mercury enclosed below these into contact with terminals, thus making 
connections with the second meter. 8 claims. 


14,520. ''improvements ia and relating to electric and other auto-cars." Н. Н. 
Leigh. (Societo Charles Milde fils ot Compagnie, R. Mandro and A. Courtant.) 
Dated June )6th, 1897. Relates to electric and other auto-cars. The body of 
the vehicle on which the accumulators are carried is supported on a system of 
steep springs and India-rnbber blocks, and the wheels are furnished with 
Nie ie or other elastic rubber tyres. The motor is designed to provide for 

ifferential driving of the whcels when the vehicle is travelling in а curvilinear 
path. It is constructed with two independent armatureg and the field magnet 
1s wound so that half is in series with one of the armatures and half in scries 
with the other armature. The armature shafts drive a pair of countershafts 
from which motion is communicated to the road wheels through articulated 
lengths of shafting. The control of the motor is effected through the medium 
of a pnir of barrel switches, which interlock by an arrangement resembling the 
Geneva stop, so that a wrong action of the driver is rendered impossible. A 
cut-out switch is also arranged to be operated by the brake lever whenever the 
brake is put on, which can be closed again only when the controlling switch is 
in Ше '* off" position. 8 claims, 


14,868. “improvements relating to electricaily lighted dovioes for advertising 
and other purposes." E. L. O'Brien and L. Grant. Dated June 16th, 1897, Elec- 


tric lamps of different colours forming devices for advertising and other 
N have, on being switched on and off, а gradually increasing and 

iminishing resistance thrown into the circuit of each lamp so ав to cause it 
gradually to diminish or increase in briliiancy. The movable contacts con- 
nected with such a lamp are mounted on an inclined disc which rotates so as to 
cause such contact thereon to be immersed in the liquid, and gradually approach 
the fixed contact and then recede from it until it finally emerges from the 
uong In a modification the movable contacts are mounted on revolving arms. 
3 claims. 


14,741. “A now or im electrio alarm apparatus for oleoks." G.H. Skee. 
Dated June 18th, 1897. The circuit of an electric bell is completed at particular 
hours on particular days of the week as pre-arranged. Cams on the bour- 
arbor drop contact-wires at the hours to touch a wire lifted for the day by а 
wheel baving seven lifting-pins of differeut lengths, &nd 14 equal pins for gear 
with an arm on the hour-arbor. 1claim. 


20,364. ‘Ан improved arrangemont for strengthening electric currents." 
М. В. V. Leon. Dated September 4th, 1897. Relates to arrangement of apparatus 
for the purpose of strengthening continuous currents of electricity. In the 
following arrangement a generator and work circuit is provided, also а ball 
having one or more points supported near the ground and connected with а 
Geissler tube which is connected to the generator. A second ball is also provided, 
supported at а considerable distance above ground and connected to а second 
Geissler tube. The first ball may be directly connected to the ground but not 
to the Geissler tube. In the moditied arrangement the high level body is con- 
nected through a condenser to the low level, and acts upon the generator сіг. 
cuit through а transformer. In another form the balls are dispensed witb, and 
: 9 is arranged round an iron core having a number of points on its free ends, 

claims. 


20,366. “Ан improved electric meter for alternating and continuous currents.” 
P. R. Blondiot. Dated September 4th, 1897. The current to be measured passes 
through fixed and movable coils in series, by cups of mercury covered with 
glycerine, the movable coil being supported on a point. Tbe current turns the 
movable coil into the plane of the fixed one each movement being assisted, 
when the movable coil is near this neutral position, by an iron pin on an arm 
of it approaching a stationary bar magnet. In tbe neutral position another 
arm makes contact with a spring closing the exciting circuit of an electro. 
magnet. Normally, a spring supported armature presses the spring against a 
fixed suppoit; but, when the contact is made, the armature is withdrawn by 
the electro-magnet, freeing the spring, which, acting on the second arm, causes 
the movable coil to oscillate. At the same tiine & pawl on the armature moves 
a ratchet wheel and counter a step. During the passage of current the movable 
coil thus oscillates continually, the time of each oscillation varying inversely 
as the current strength. "he effect of the bar magnet is to ensure that tho 
spring acts so that the coil is thrown to a position from which even a weak 
current can return it. 4 claims. 


20,444. " 55 la and relating to telephones.” C. Junge. (C. Kraft, 
C. Huber, and J. Exaer.) Dated September 6th, 1897. Relates to apparatus for 
use at a subscriber's station when either alternating or continuous currents are 
employed. A telephonic receiver is constructed with the two magnet coils set 
one on each side of a diaphragm and supported by bridge pieces either formed 
as part of or attached to horse-shoe or circular polarisime magnets. The 
diaphragm has & thick edge and may be of non-magnetisable metal provided 
with & radial tongue of iron polarised by one of the magnets. 'The diaphragm 
may also be made of iron in segmental or circular form with & thickened cdge. 
The transformer employed has horse-shoe cores of iron wire connected by & 
yoke piece and primary and secondary coils on each arm. A commutator for 
sending the alternating calling currents is connected to the primary circuit of 
the transformer &nd consists of an insulating cylinder with three sets of con- 
tacts in similar positions, and the first alternates midway between them. The 
contacts are rubbed by brushes. A triple cam and its pressure roller hold the 
cylinder so that normally the brushes rest on the tiret contacts. 5 claims. 


20,449. “improvements in ourrent conducting rails for olectric ralwey systems." 
L. E. Walkins and G. М. Jewett. Dated September 6th, 1897. Conductors or third 
rails are made of iron or steel with their tread covered with copper. 3 claims. 


20,466. “An electric alter for internal combustion es.” P. Jensen. 
Dated September 6th, 1897. In a chamber communicating with the cylinder are 
electrodes which may be inspected or removed by removing а plug. The fixed 
electrode is carried on a rod secured ina sleeve surrounded by insulation. The 
movable electrode is оп а rod and is pressed against the fixed electrode by a 
tappet engaging & spring attached to a block on the outer end of the rod. When 
the incline on the tappet, riding upon a roller in the fixed bracket releases the 
spring, the electrodes fly apart and an arc is produced between them. The 
block is steadied by a spring blade fixed to the bracket. The tappet may be 
turned on its rod so that for normal running a different incline may be used 
from the one used at starting. 3 claims. 


26,466. "I in and connected with the electro-deposition of copper 
and otber metals ou rotary cathodes.” W. Е. Коув. (Tho Electrical Copper Company, 
Limited.) Dated September 7th. 1897. During the electro-deposition of copper 
and other metals upon rotary cathodes by a known process, the cathodes are 
rubbed by animal skins, intestines, and other similar animal and vegetable 
matters consisting of or containing gelatine, fibrine, albumen, &c., freed from 
greese or fatty matters. This invention consists in treating these “impregna- 
tors" before use with substances, such as &lkaline bichromates or chrome 
alum, which render the gelatine, &c., insoluble. 1claim. 


20,463. ''improvements in and connected with the transmission of energy by 
alternating ourrents." С. $. Bradiey. Dated September 7th, 1897. In alter- 
nating current distribution over long lines, in order to overcome the trouble 
due to the capacity of the cables, inductances are arranged at intervals. The 
value of the inductance is calculated, according to a given formula, to make the 
line resonant with the impressed electromotive force. 2 claims. 


20,466. ‘improvements in surface contact electric railway systems and ia 
apperatus fer use thorewith.” Tho British Thomson-Houston Company, Limited. 
(W. B. Potter.) Dated September 17th, 1897. Electric railways and tramways on 
a road contact or sectional conductor system with electro-magnetic, switches, 
Conductors; switches. Two sets of road contacts are placed alternately, one 
set being connected through the coil of the magnet to the return rail, and the 
other set to contacts in two adjacent switches, of which the third contact is 
connected to the feeder. Current for picking up the switches, or for holding 
them up when the motor circuit is broken, is supplied by в battery arranged ав 
shown or otherwise, or by a smal] magneto-electric machine driven by hand, or 
through a rack gearing from a treadle. The driver's switch may have an extra 
contact to maintain the circuit when the motors are cut out. 14 claims. 


20,601. “Improvements In and relating to suríase contact er closed conduit 
electric railways.“ The British Thomson-Houston Company, Limited. (W. B. 
Potter.) Dated September 7th, 1897. Electric railways and tramways on a road 
contact, or sectional conductor system with electro-magnetic switches. Con- 
ductors; switches.—To cause the opening of the switches by leakage currents, 
the contacts which supply current to the motors or those by which the switches 
are operated, are surrounded by, but insulated from, metal boxes or bands 
which аге connected to the return through differential coils or additional 
magnet coils to open the switches. The safety coil for each contact may be in 
its own switch only, or adjacent switches may also be connected, preferably 
with separate ground connections, 1 claim. 
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THE QUALITY OF STEAM. 


Тнк Engineer raises a wail over a really very important 
consideration in steam practice, to wit, nothing less than the 
quality of the steam itself. The Engineer's opinion of good 
steam is a very fairly moderate and conservative opinion, for 
good steam is stated to be quite dry—nay, even superheated 
to about 10° and free from not only water, but also dust and 
dirt. We italicise these last two items because it is just 
at this point that the popular idea of steam and ite qualities 
falls short of the actual fact. It is probably quite true to 
say that steam is often decidedly impure. When a boiler 
primes the dirt which it contains is carried over, in probably 
more than corresponding proportion, into the steam pipes 
and, no doubt, in spite of water separators, into the working 
cylinders of the steam engines, The dirt thus carried over 
is probably chiefly carbonate of lime, and its effect in cylinders 
must be most destructive and productive of friction. Those 
who, through thick and thin, uphold the practice of superheat- 
ing, including, of course, the makers of the apparatus, tell 
us that though priming water may be passed limeladen into 
the superheater tubes, ‘hese do not scale. Now, if there is no 
scale formed in them, and there is now & considerable mass 
of evidence to this effect, it may well be asked what becomes 
of the lime salts that are carried out of the boiler. The 
Engineer will have it that they pass to the cylinders, and 
there is not much to be said against this contention. 

With steam of the kind called good, our contemporary 
says an engine will ran an hour for 13 lbs. of steam per 
horse-power. Yet engineers do not seek for such steam. 
They will investigate the quality of the fuel they use, 
they will examine oils for lubricating their engines, and 
even study the quality of the waste used for cleaning, but 
the steam is left alone. It is steam, and they have no more 
to вау to it. | 

Yet the rust and lime that are carried by the steam 
ont of а superheater аге potent to cut the valve 'faces, 
and it is well known how wet steam will ont through valve 
spindles where it blows upon them by reason of the sand blast 


action of, not the water, as many suppose, but the fine gritty 


particles of lime. The idea of dry and dusty steam has 
not perhaps presented itself forcibly to engineers, because 
they see only the aqueous manifestation of steam outside 
their engines. Quite apart, however, from the quality of 
dustiness or otherwise, pure steam, or, as put by the 
Engineer, steam containing nothing but oxygen and hydrogen 
in water-forming proportions, may be wet. Wetness may 
be a quality quite distinct from boiler performance; it may 
be the result of long and exposed piping. 

Wetness of steam is the greatest enemy of economy in 
working. It is pernicious because the interior surface of 
the cylinder is converted by the water into an alternate 
boiler and condenser. The cylinder has very little such 
power upon dry steam, nor does dry steam tend to place the 
interior of а cylinder in such а condition. The mutual 
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action and reaction of wet steam and cylinder surfaces is во 
serious that half the steam that enters a cylinder may be 
put ont of sight of the indicator, and yet may appear in 
the exhaust pipe just as though no such cryptic action had 
taken place. 

The Engineer recommends that the quality of steam 
should be maintained good. Thus the boilers should be 
fitted with scummers when the water is of the sort that 
throws up a floating “deposit,” such as the well-known 
appearance in the gange glass may be taken to indicate 
sufficiently, In view of the dearness of fuel, it 
is further recommended that steam should be dry. 
Superheating is not dealt with, but a steam drier is 
advised close to the engine, and it is suggested that some- 
thing after the manner of а surface condenser might advan- 
tageously be employed, with the difference that the tubes 
would be surrounded by hot oil, kept hot by circulation 
through coils in the boiler баев, This system has already 
been proposed by Messrs. B. Н. Thwaite and W. Н. Воо, 
and forms the subject of a patent; but the finid preferred 
is glycerine, the boiling point of which is very high, and the 
т gravity and heat-carrying capacity of which is mach 
above that of oil. The advantage of the system is, of course, 
as pointed out by the Engineer, that oil and glycerine 
can be circulated under atmospheric pressure, and a 
small oil pump placed in circuit is sufficient to maintain 
а oontinuous circulation with a minimum of power. 
The glycerine or ой system сап be applied to 
the heating of ordinary steam jackets in place of using 
steam in them, and it can be applied also to the jacketing 
of already non-jacketed cylinders by means of thin sheet 
slabs or by coils of thin pipe wound about the cylinder or 
even by coils placed on steam pipes. Indeed, the ву: іш is 
a very flexible one. Bat apart from such undoubted aids to 
economy, the question of steam quality, so far as regards the 
presence of golid matter, is one that requires to be attacked 
at its origin. This can only be done in the selection of a 
suitable water for the boiler, or its proper treatment by 
softening, or better still, by such a system of water conserva- 
tion by means of sarface condensation as will provide a 
constant supply of water, pure so far as our purpose is con- 
cerned. We are of opinion that the softeniog of sume 
waters may be very simply and easily carried out, but that 
others are so intractable as to render any process either 
impossible or so difficult that the removal of the oil from the 
water delivered by the air pump is quite a small matter in 
comparison. Oil can be removed from the condensed water, 
Lut scale-forming matter cannot always be removed from 
water before it enters the boiler. The use of certain super- 
heaters with water-tube boilers has been found to add greatly 
to the boiler output, for the boilers have been so forced as to 
prime heavily. It is clear that such heavy priming must 
have its effect in dusty steam, and the practice is not one to 
be recommended in every case. 

The Serpollet boiler, fed with just as much water as is 
wanted to produce the next cylinder full of steam, is said 
not to become furred up by the process. This is confirmatory 
of the non-adhesiveness of the lime salts, and points obviously 
to more or less dusty steam. As the non- 
adhesion of lime salts to boiler plate, there is much to 
show that only those particles adhere to the metal that are 
left on it by the water leaving the plate as steam. 
Lime sulphate is such a salt, and, apart from its natural 
characteristics, the way in which a sulphate scale is formed 
accounts for its adhesiveness, the molecules separated oat in 
а nascent state being probably just in a condition to adhere 
to the first presented surface. 


ELECTRIC TRACTION SUCCESSES. 


Tuose who have ever doubted what а great boon electrical 
working would confer upon tramway authorities, may find 
ample demonstration at the present time in various parts of 
the country, that the prophecies of electric traction advo- 


cates have not been exaggerated, at any rate, in respect of 
more economical operation, increased traffic, and therefore, 
of course, larger net profits. The municipal authorities of 
Leeds can find no praise too high for electrical haulage on 
the trolley method, and they are taking care to nourish the 
golden goose by a policy of wide extensions. At Glaagow, 
Dover, and other places as well, the advantages in practice 
have been fully proved to be quite up to any promises held 
out before the experiment was entered upon. Bat above 
and beyond all these there are two towns which might, to 
all intents and purposes, be regarded as the real pioneers of 
the trolley system in these islands—we refer to Bristol and 
Dublin. 

So enterp 


municipal ignorance, the overhead trolley was in glorious 
disrepute, and во ready have they been to allow their 
таа to become happy hunting grounds and useful 
object lessons for ucation of municipalities through- 
out the country, that it is with oonsiderable satisfaction 
that we record their greater prosperity. For the year 
1899 both companies are enabled to show an increase 
of 1 per cent. in dividend, this being attributable to the 
change over to electric power. As a matter of fact, in 
neither town has the work of conversion yet been quite 
completed, and on many miles of track electric cars have 
been running for considerably less than a year. When 
the Ringsend power station of the Dublin Oompany gets 
into full working order and furnishes energy for the complete 
system, thereby shutting down the present smaller stations, 
the economies and the receipts should be far greater than 
they are now. The promise for the future is very bright. 

Mr. Murphy told hia shareholders at Dublin the other day 
that the accounts for the year showed an increase of 
£5,561 in gross receipts, bnt the net profits were £10,691 
more than in the corresponding period, from which it was 
apparent that not only had they increased the traffic receipts 
by more than £5,000, but that it cost them £5,000 less to 
earn the increased receipts. “That,” he remarked “ was the 
secret of the sucoess of the electric system — namely, 
increased receipts and diminisbed expenses.” 

With regard to the Bristol Company, very much the same 
state of things has been experienced, and when the new power 
station there is completed, and the entire system bas 
changed over to electrical working—which is expected to 
take place during the summer months of this year—the 
shareholders should be in a very enviable position. 

There is one unfortunate thought in connection with this 
matter. We who live in London are apt to grumble 
with our lines. So far as street transit is concerned, the 
lines have certainly not fallen unto us in poran Я 
We аге now rejoicing in the enjoyment by Dublin, Bristol, 
Leeds, Glaggow (and a string of etceteras) of the advantages 
of electric traction, while London jolts along in a two-horse 
car at Something more than а milean hour. Spring Gardens, 
kites, clothes lines, and ignorance, are responsible. 


WirH this issue we are able to lay before 
our readers а table giving the principal 
features of the alternating current eleotricity 
supply works in the United Kingdom. The number of stations 
is continually increasing, and therefore we have thought that 
it wonld be more convenient for reference to publish alternat- 
ing and continuous in separate sheets. The continuous current 
list will be published with our next issue. Had we not adopted 
this course a record might have been established for inoon- 
venience both in regard to size and by printing on both sides. 
In accordance with our usual custom, we have endeavoured 
to give only the main features of interest and not to crowd 
in а forest of unwieldy detail, making reference a matter of 
extreme difficulty. We take this opportunity of expressing 
our gratitude to engineers who have helped to make our 
details complete by furnishing information regarding their 
respective works, | 


Electricity Supply 
Works. 
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(Concluded from page 213.) 


$ 19. The analysis of the case where the brash oovers 
several commutator segments is excessively complicated, 
though the expressions assume forms similar to those of 
§ 14, and can be dealt with arithmetically by similar though 
more laborious calculations, Neither from the character of 
the formuls, nor from general considerations, can one obtain 
any expectation of an improvement in the collection by the 
use of thick brushes. The field required for commutation 
has been shown in § 9 to be practically unaffected by thicken- 
ing the brush, while it cannot be easier to provide the 
exact commutation field required over the area of a thick 
brush than of a thin one.* 

§ 20. So far this essay has dealt with two main pointe, 
viz , the character of the field required for sparkless commu- 
tation, and modes of mitigating the effect of error in the 
adjustment of this field. еп with which dynamo 
designers are principally concerned, the method of producing 
the field required, 1s untouched. Although this does not 
admit of exact analysis to nearly the same extent as those 
already discussed, some notice of it seems necessary. 

The commntation field has been produced in the following 


ways :— 

J. By the stray field between the pole tips. 

2. By small electro-magnets opposite the commutation 
points, or by polar extensions from the field magnets, excited 
їп either case in series with the armature. 

3. By the methods of Messrs. Sayers, Ryan, and Mordey, 
respectively. 

Before dealing further with these methods the object in 
view may be laid down. The designer aims at producing 
a machine which will transform mechanical into electrical 
e , ОГ vice versá, ab a given rate and efficiency with the 
smallest expenditure of labour and material. The energy 


| 


B. ARNOLD.— 
a 


Fig. 15. 


transformed is a product of the current and the electromotive 
force. The strength of current that can be taken from the 
machine is principally limited by the condition of sparkless 


In а recent letter addressed to this journal, Mr. Rew dissented 
from this view of the value of thick brushes. Such eviderce on the 
point, however, as the writer himself has been able to obtain, supports 

conclusion that thick brushes do not assist a weak commutation 


commntation, and is determined to that extent by the pro- 
vision of a suitable commutating field. The electromotive 
force is determined by the flox through the armature from 
the field magnets, and an important factor in this quantity 
is the air gap between the magnet poles and the armature, 
Which should be kept as small as possible. If this gap is 
very small the stray field is reduced to such an extent that 
sparklees commutation by its means can only Ъз effected for 
small currents. If the gap is large so that the stray field is 
ample, an excessive amount of power is expended in field 
excitation to obtain the required EMP. 

§ 21. Commutation by the Stray Field between the Pole 
Ttps.—This mode of commutation has been the one in view 
in all the diagrams and arguments in this paper. Fig. 15 


is a diagram of the stray field of a dynamo whose armature 


is revolving in the direction of the curved arrows. Commu- 
tation of any coil is effected in the space between А and B iu 
which the flax in the coil due to the field magnets is con- 
tinually decreasing as it cuts the lines of the stray field 
entering the armature in that space. This part of the stray 
field bas its maximum density near в, and z ro density near 
А; and for sparkless commutation it muat be possible to 
find positions between those two points of snitable density 
for oommutating every load within the machine's capacity, 
and the density of the field near B should be sufficient to 
commutate the emergency load. The production of this 
stray field involves a comparatively large polar air gap, and 
a largely increased waste of power in the magnets; and the 
object of recent designs has been to obtain commutation 
without employing the atray field. 

At this point we may refer to the article by Mr. Kapp in 
the Electro. Zeitschrift, referred to in tbe heading of this 
paper. Mr. Kapp desired, using elementary reasoning, to 
place on a logical basis a certain rule of thumb commonly 
used by dynamo designers to guide them in the provision of 
a sufficient commutation field, which has been accepted as 
the result of experience. 

Mr. Kapp obtained the following two rules for sparkless 
commutation :— 


Rule A.— Ba must be greater than с, а ; 


RaleB.—o,-. —8 
R 114 m 
where Ba is the density of the flux under the (in a dynamo, 
trailing) pole tip, 
A is the mean liuear stream density over the arma- 
ture surface, 
n is the number of commutator bars covered by the 


must be greater than unity; 


7 

à is the polar air space, 

R is the radius of the armature, 

8 is the total number of commutator bars, 

Co C, are constants for any member of one family of 
machines of different sizes and the same type; 
values of с, and c, obtained from observation of 
actual dynamos, are given in Mr. Kapp's article 
for several different classes of machines. 

Rule A states in effect that the greatest density of the 
commutation field, which is close to, or under, the pole tip, 
must exceed a quantity which is proportional to the density 
of the current on the armature surface, and inversely pro- 
ad ae to the number of the commutator bars under the 

rus 


Rule B states that the ratio of the polar air space to the linear 
dimensions of the machines must exceed a quantity which is 
proportional to the thickness of the brush plus one commu- 
tator bar, and inversely proportional to the circumference of 
the commutator. Rule A is intended to secure a field of 
sufficient density, Rule B to secure a field of suitable 
distribution. 

With great diffidence the present writer points out that 
neither of these rules is in accordance with the conclusions 
arrived at in this essay. In § 9 it was concluded that the 
density of the field required for commutation is not affected 
by changing the number of commutator sections, so that the 
quantity, n, would have no place in rule A. In $ 18 it was 
argued that the reason why commatation is easier with a 
commutator of many segments depends. not on any difference 
in the distribution of the commutation field, buc upon the 
greater є ес in the production of sparking that is caused by 
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errors in that field when the number of commutator bars is 
reduced, and there is no obvious reason why there should be 
greater average error through the extended field of а thick 
brusb, than the narrow field of a thin brush. 

$ 22. Commutation by Auxiliary Electro-magnets or Polar 
Jztensions. — Both of these plans were pro 
Swinburne many years ago and seem to meet tbe conditions 
of the problem more exactly then any other plan. They 
have, however, for some reason not come into general use, 
but why the writer does not know. It may be that with the 
use of surface winding the current output of a machine has 
been determined rather by the heating of the armature bars 
than by the sparking limit, and that commutation by the 
stray field hus been sufficient. At the same time the horse- 
shoe type of machine does not lend itself den Bs the use 
of auxiliary commutating magnets. Now that slot winding 
has become general, and armature bars are free from heating 
by eddy currents, the output is limited by the sparking, and 
devices of this kind may come into use. The more general 
use, too, of symmetrically designed field magnet frames may 
make a difference. Mr. Fischer Hinnen, in the paper 
referred to above, described а machine of the Manchester 
type with auxiliary commutation poles which was d 
successful. Designed to give 400 amperes at 5 volts, it coul 
be loaded to 1,200 amperes without it being possible to say 
whether the machine was doing work or not. 

§ 23.—Sayers’ method consists in using long armature 
connections between the armature coils and the commutator 
bare, which are formed into coils laid round the ribs of the 
slotted armature. The commutating flux is introduced 
into these coils and not into the armature coil itself 


which is being commutated. Fig. 16 is a diagram 
of the arrangement. The differential equation which 
determines the value of the excess current у in this 
case is similar in form to that obtained in § 14, and 
the conclusions arrived at there as to the effect of brush 
resistance, and armature connection resistance, hold for this 
arrangement also. If Fi F, are the rates of change of flux 


in the armature connection coils necessary for perfect com- 
mutation,“ the inductance of each coil, f, f, the errors in 


Fi F, respectively, other letters retaining their old eigni- 
ficance, we have | 


— (P, — в) - (21) = (n 2)C 


A—-A-Qr21) = f Hn +r) у 


In these equations it has been supposed for eimplicity 
that no commutation field at all acts in the commutated 
armature coil, and that n = 1. This arrangement has the 
advantage that the armature connection coils are under the 
cus during commutation, and no stray field at all is required. 

he flax in each of the two connection coils is rapidly 
increasing during commutation, but the flux in one acts in 
an opposite sense to that in the other, and the nett difference 
of the rates of change of the two is very much less than the 
rate of change of either of them. Consequently com- 
mutation may be carried on in the dense sub-polar field. 

$ 24.— Mordey's method of commutation was described in 
a paper before the Institution of Electrical Engineers in 1898. 
Ia this arrangement each armature section consists of two coils 
placed some distance apart on the armature, and connected 
in series with one another between two consecutive commuta- 
tor bars. Commutation is effected when one coil is under one 
pole, and the other under the other pole. The change of flax 
taking place in the leading coil of the pair is in the desired 
direction for commutation, but is too rapid. That taking 


by Mr. 


place in the trailing coil is in a direction opposite to that in 
the leader, and brings the nett rate of change in the system 
to a suitable amount. Thus as in Sayers’ system, the sub- 
polar field is employed for commutation, no stray field is 
required, and the sub-polar air в may be reduced to any 
amount consistent with mechanical conditions. Both plans 
depend upon a differential arrangement to obtain suitable 
commutating action from coils in which the change of flux 
is too rapid. 

$ 25.— Ryan's method is to attach a large coil to the field 
magnets, laid round the armature but not revolving with it, 


baving its axis perpendicular to that of the main magnet 


field. This coil carries a current in series with the arma- 
ture producing a field in a direction opposite to that of the 
armature itself. Collection is made at points half way 
between the pole tips, so that the field magnet provides no 
commutation field. A cross field at right angles to the main 
magnet field is the difference between the fields due to the 
armature current and the large commutating coil which are 
in opposite directions, and tbis performs the commutation. 


W. A. P. 


THE ELEOTRIO LIGHTING OF TAMWORTH 
(N.8.W.) 


(From OUR SYDNEY CORRESPONDENT.) 


Тнк town of Tamworth, in the colony of New South Wales, 
situated about 268 miles north of Sydney, is generally 
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oredited with being the first in Australia to VVV 
for street lighting. The plant, which is still only on a small 
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scale, was first operated in 1888, and has been running suc- 
cessfully ever since, thongh withont any extension of plant 
and very little extension of business. The plant consista of 
two 12-N.H P. compound Fowler engines of seufffixed type, 


Baur Fixsp Enmcrmxs.— TaMwonTEH. 


non-condensing, having the cylinders, & O., placed beneath 
the boilers. The boilers, which are multitnbular, are worked 


at a pressure of 120 lbs., and steam piping ed that 
either engine can be worked by either boiler. Wood is 


principally used for fuel, with some coal, the fire-boxes 
taking 8-foot logs. Expansion valves controlled by a 
Hartnell governor are fitted to both high and low pressure 
cylinders. Engines run at 150 revolutions and drive a 
countershaft from which the dynamos are driven, the 
oountershaft having а coupling in the centre. There are 
two Orompton dynamos, each giving 90 amperes at 230 volts 
when running at а speed of 750 revolntions. 

The plant is used almost entirely for street lighting, over- 
head wires being used throughout with- 
out suspension wires. For lighting 11 
miles of streets, covering an area of 
about 8 square miles, four arc lamps 
and аа of n O.P. are 

e existing gas lam {в 
have been atilised, the lamps baling 
fastened to the central gas pipe by a 
gun-metal clip insulated from the pipe 
by a fibre ring. Two or three lampe 
are placed in each lantern, according to 
their position; the lanterns nearest the 
station and in important streets have 
three 75-volt lamps in series, as the 
distance increases two 110-volt lamps 
are used, and finally two 105-volt lamps; 
the maximum distance of any lamp 
from the station being nearly a mile 
and a quarter. The four arc lamps are 
used for lighting Peel Street, the prin- 
са thoroughfare, at the intersections 
of the cross streets, The private light- 
ing is very small, consisting of about 
40 incandescents and six arcs, with 
temporary lighting for special occa- 
sions. 


The average output of units per 
annum is approximately 28,000, the 
maximum load observed 28 Kw., and 
the cost of production comes out at 
547d. per unit, made up as follows: —Fuel, 048d. ; oil, 
waste, &c., 0-26d. ; salaries, wages, and insurance, 2°5d.; 
repairs and maintenance of arc and incandescent lamps, 
l'0d.; interest on capital expenditure, 1:23d. This expen- 
diture is met by a rate of 5d. in the E, bringing in £700 per 
annum. 


There is a proposal on foot for getting additional power 
for private supply from the new water supply scheme. This 
supply of water is impounded on the Moonbi range of moun- 
tains, about 12 miles from Tamworth, at an elevation of 
about 900 feet, above the lower portions 
of the town. The storage dam has a 
capacity of 50 million gallons, and the 
estimated power available is put down 
at 28 H.P. at the turbines, with an 
average flow of 200 gallons per minute. 
The delivery of water with a pipe line 
74 inches diameter is calcalated at 
23,500 gallons per hour with full flow, 
the delivery in practice to be regulated 
to 12,080, and pressure 205 lbs. to the 
square inch. The turbines will run 
continuously, charging accumulators at 
& pressure of 600 volts, the distribution 
being on the three-wire system, with 
440 volta between outers, the generat- 
ing station being situated abont 1j 

ев from the town. It is estimated 
that 93,125 units will be available per 
annum, of which 80,000 will be re- 
quired for the public lighting, the 
deri nd E by meter for 
private lighting an wer purposes. 
The estimated 1 5 of the er 
is put down at £5,559, the annual 
working expenses at £963, and the 
revenue at £1,586, made up of a light- 
ing rate of 84. in the £, and a 
meter rate of 8d. per unit. 


MUNICIPALITIES AS ELECTRICAL 
TRADERS. 


THE question of municipal trading in its bearing проп the 
electrical industries promises to demand 4 great deal of atten- 
tion during the coming months. It will be remembered that 
last year many applications for powers to carry on the manu- 
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facture and supply of electrical apparatus, fittings, &o., were 

lodged by municipal authorities over the country, but it 

was with considerable satisfaction that we, and all who have 

the best interesta of private enterprise, and therefore national 

industry at» heart, heard the announcement that these m 

posals were not to be allowed, and they were rejected in a 
E 
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batch. But municipal representatives, though claiming to 
be able to rejoice in an immunity from the shibboleths of 
party politics, are lond, and almost angry, in their clamour- 
ings for municipal trading, the tendency of which, to our 
way of thinking, is in the direction of an objectionable 
form of socialistic dealing. They appear to be ing the 
matter, and a decision had bettter be given once and for all. 
We are not op to municipalisation, so long as it is 
carried out within certain limits. It is pretty generally con- 
ceded, we think, that water and lighting undertakings lend 
themselves to municipal treatment, but even then they are 
likely to produce certain undesirable monopolistic e ffeots. 
We оо, not care to be called upon to make а. com- 
parison between the municipal installations in this country 
and the company plants, for as recent events have 
shown, both have their faults and pass throngh unhappy 
experiences to the consequent disadvantage of the public. 
But for a municipality to engage in trading—in 
manufacturing, buying, and selling—when such trading 
brings it into direct conflict with the interests of 
manufacturing concerns, which have done more than any- 
thing else to bring our country to the commercial position 
that it has held for years, would be one of the most unwise, 
as it would be unjust, developments that have oocurred for 
many years. Its unwisdom would be found in the lack of 
encouragement that would be afforded to private enterprise 
under the new régime; it would be fraught with the greatest 
dangers to developments in the way of invention, design, 
and manufacturing; it would command for the furtherance 
or realisation of an impossible communistic notion the energy 
and genius of men who would otherwise have been engaged 
with a greater zest and with better promise of personal 
success in strengthening our position asa manufacturing and 
engineering nation. We believe that many of those who 
are hankering after municipal trading are men whose 
trend is ultra-communistic, who would rub their hands 
with glee could they but a canker at the root of capital 
and undermine its operations, bringing about its downfall, to 
the benefit, as they mistakenly suppose, of the worker. 

Municipal trading, outaide the reasonable limit of lighting, 
water supply, and, їп some cases, local transport, would, if 
allowed in ita mildest form, prepare the way for developments 
upon the same socialistic lines, which would ultimately lead 
to nobody knows where. The desire for municipal trading is 
one of the many unfortunate results of our present local govern- 
ing system, which allows men of extremely limited knowledge 
and with very narrow views to tamper with matters which 
cakes | affect great and well established principles as well as 
national industrial interests, and this merely that local 
government may be conducted upon the lines which the 
suppose are the beat. Our object in writing this article is 
rot to our strictures generally upon municipal personnel, 
for we have met among them some mer whose views have 
been pos и and who have had a thonght for the 
future for something beyond their own little tin god of 
a municipality—men whose actions are uncontrolled by 
cries where serious даса are to be wrestled with. It is 
only by this better of municipal representatives exercis- 
ing their influence in a straight commonsense way that they 
can prevent the municipal trading party from becoming the 
ascendant. We believe that the time is coming when the 
little-minded policy of local self-interest will be trampled 
under foot ur the ideas of commercial and imperial 

hat po y threatens industry purely for the 
Bake of making а few extra pounds per annum to reduce the 
local rates (perhaps), and for the mutual glorificatior of 
town councillors of the See what I've done! stamp. 

We oan only hope that when the proposals come before 
Parliament again, august assembly will treat them with 
the consideration which they deserve, and flout the idea of 
municipal trading once and for all. 

It may be remembered that last year the leader of the 
Hoase of Commons promised a of a Joint 
Committee of both Houses to consider the whole subject of 
municipal trading, but at the close of the last Session this 
promise remained unfulfilled. The Government have, how- 
ever, given а definite assurance that the Committee shall be 
appointed early this Session. Although more momentous 

uestions have been occupying а great deal of attention in 
arliament of late, we think that municipal trading is a 
matter of so much consequence that it should not be over- 


looked, and we trust that the appointment of the Committee 
wil be sandwiched in at the earliest convenient moment.“ 
In the meanwhile, however, it may furnish a certain amount 
of consolagion if we say that the Liberty and Property 
Defence League is collecting suitable evidence to be tendered 
when the opportunity arises. 

To leave lisation and come to details. The remark- 


The Oorporation seek powers to sell, let for hire, and fix, 
set up, alter, repair and remove, but shall not manufacture lamps, 
meters, electrio lines, fittings, apparatus, and things for lighting and 
motive power, and for all other purposes for which electrical energy 
can or may be used, or otherwise necessary or proper for the supply, 
distribution, consumption, or use of electrical energy, and may provide 
all materials and do all works necessary or proper in that behalf, 


‚ repairing, or 
of such lamps, meters, electric lines, fittings, apparatus, and things as 
aforesaid, and for securing (both as regards the consumer and third 
partics) their safety and return to the Gorporation as the Corporation 
may think fit, or as may be agreed upon between them and the person 
to or for whom the same are sold, supplied, let, fixed, set up, altered, 


repaired, or removed. 

In fact, as Mr. Sunderland says, in other words, to 
on the business of electrical contractors for the sale 
erection of all internal wiring and ши, thus creating a 
powerful opposition to the very people who have made and 
are still making the Halifax electricity works a suocessful 
venture. | 

The electrical contractors are the men who 

by keen canvassing and the hcalthy competition existing am 
them, excite that demand for the Corporation's commodity, namely, 
5 а сы, yas could ms МУ any оа Ъе 3 under 

e care of а ; 
t . II there had been a dearth of electrical contractors in the tows, 
or if contractors had smothered progress by united action in uphold- 
ing high prices for electrical work, orfe could understand the Oorpora- 
tion for such powers as are embodied in the Bill. But the 


capacity in other departmente—for instance, the 
ublic slaughter-houses; why not buy beasts, cut up, and retail same? 
ould this te agreeable to certain worthy aldermen and the local 
house property. Why not ran а brewery? But this, perhaps, might 
. a " А 
eB EE Tr a a 
For our previous comments on this question we have been 
ridiculed as believing that it is seriously intended to oarry 
into effect powers such as are being applied for at Halifax. 
If they are not to be carried into effect, what is the use of 
applying for them and including the objectionable provisions 
in а public Bill for traders to take nmbrage at? But we are 
convinced that the clauses are set there for the purpose which 
we have attributed to them, of entering into actual com- 
үл with electrical traders. We read that at Halifax the 
yor is moving in a very spirited way, во as to ensure the 
ratepayers’ endorsement of the measure by an overwhelming 
majority, and he endeavours to pacify the local electrical 
engineers by saying that the powers sought by clause 91 
are simply to repair or alter electrical fittings where the 
Corporation may be requested to do so.” We maintain that, 
in doing even this, the Corporation is entering into competi- 
tion with some of its own ratepayers, The terms of the 
clause are for buying, selling, &2., but not manufacturing.” 
The Halifax electricians, we imagine, will not attach mach 
importance to a statement of intentions which is the direct 
opposite of what appears in the Bill iteelf. If the Bill 
becomes law, what about the “ intentions " given by word of 
* Since this article was written Mr. Balfour has annoucced to the 
House of Commons that he intends putting the Municipal Trading 
Oommittee down on the paper without delay. 
T Exgcrrican Review, December 29th, 1899, page 1040. 
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mouth and nothing more? The whole principle of the thing | 


is at fault, and whether the Corporetion pro ю go the 
whole hog, or only does not matter. The thin end of 
the wedge is already in, unfortunately, and the erplained 
intentions are nothing more nor less than an attempt to drive 
itin a little further. Like all other clauses of the kind, 
those of the Halifax O with t 
most strenuous opposition by all interested in maintaining 


independent enterprise and trade. 


THE CONSTRUCTION OF OVERHEAD 
EQUIPMENTS. 


| I. 
Тносен it is an importation from America, the methods of 
overhead construction have not so far been characterised by 
much in the way of machinery. Probably it has been foun 
that the conditions are so variable that manual labour best 
adapts itself to them. In this article we propose to give a 
brief account of the work of construction of an overhead line 
for tramway work, with a view to pointing out some 
of the difficulties that have been encountered. These 
difficulties will be more or less labour difficulties, 
according to the district in which the work is being 
done, to some extent, but chiefly hy арыс. upon 
whether the work can be done in a straightforward mauner 
without the delays and demoralising stoppages that prevent 
the keeping together of a good practised gang of men. 
After working together for a day or two the members of a 
gang will be found to work like a machine ; each man knows 
his own particular duty, and the time to do it. But where 
any of the members of the gang are removed, and their 
places filled by inexperienced men, the time required to do 
the work will be doubled or even trebled. 

In the overhead m of construction, the standard 
distance apart at which poles are placed is 40 yards. This 
distance requires to be shortened considerably in passing 
round curves, and this is more "ру the case when 
bracketed poles are employed. On the span wire system the 
trolley wire where passing round curves may easily be pulled 


off from the chord position so as to bring the wire at any 


6 within the allowed limits of deviation; on the other 
, with bracket poles the system of pull-offs cannot be 


applied unless the poles are upon the convex side of the 
carve, while the same argument applies, of course, to one 
side of a centre pole line. But the distance apart of the 
poles exercises no serious influence on the general problem of 
construction. The work of pole erecting may bə divided 
under three heads, шш : (1) The excavation of the holes; 
(2) the putting of the pole into the hole pre for it; (8) 
the fixing of the pole truly vertical or at the predetermined 


angle of rake. There is an earlier operation that might 


almost have been placed under a heading of its own—the 
placing of the pole in the proper position on the ground 


ration should be met with the 
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ready for erection. This usually includes threading upon the 


pole the cast-iron ornamental base and tying this to the 
pole at such a position that its lower end is at least 7 feet 
above the butt end of the pole itself. This is done to facili- 


: tate the subsequent concreting operation. It may happen 


that the poles have been laid.along the route some consider- 
able time in advance of the work. In order that they may 
not prove а danger to the public they are best laid singly in 
the gutter close along the kerb. So laid, they are out of the 
way, and being tubular, do not obstruct the flow of water to 
the sewers. 

The best vehicle to carry poles to the line is one of those 
large log trucks with wheels of 9 or 10 feet diameter, as used 
in Liverpool for large timbers. The poles should be slung 
below the axle by chains and sorews (fig. A), and may be un- 
loaded by pulling out the top pole first at the back end, so that 
one end of the pole can be lowered carefully on the ground. 
The other end is then to be lowered by taking a hitch 
of rope round it, and a double turn round the pole of the 
drag, and lowering the iron pole thereby. Poles must not be 
dropped any distance, as they are very easily sprung out of 
straight and rendered useless. Where such a vehicle cannot 
be had, the next best vehicle is an ordinary timber dray with 
low wheels that do not stand so high as the dray platform or 
transoms. Loose stancheons usually hold the timber balks 
laterally. To lower off a pole, each end of the most con- 
venient pole should be secured by & rope carried to the wheels 
on the opposite side of the vehicle. By means of bars the 
pole must then be gently coaxed past the removed stancheons, 
and the atancheons at once re-inserted to prevent other poles 
from slipping off. Obviously, both because of foot passengers 
on the inside, and because the curvature of the roadway 


. causes the vehicle to slope inwards and helps to prevent 


dangerous slipping of the other poles, it is better to unload 
poles on the street side of the vehicle, the wheels of the dray 
standing down or towards the gutter. : 
The pole is easily lowered quietly to Ње ground, resting 
first on the wheel tyres, and then on their projecting hubs 
in its descent. With ropes of sufficient ength, and a 
vehicle convenient for the purpose, the poles are made simply 


ED 
Fras. 1, 2, amp 3. 


to roll in the loop of the rope, one end of which is secured 
to the vehicle, and the other is given a turn round the near 
side wheel (fig. B). The unloading of poles is worth care- 
fal attention, as it may be the means of saving expense and 
preventing accident. 

We may assume all poles to have been distributed 
along the route with their appropriate base castings. The 
next operation is the making of the holes. Poles are usually 
buried to about 6 feet from the surface, and holes 
are dug for the purpose to a clear depth of 6} fec*. 
The digging of holes is a labour of great uncertainty. 
The tools employed are the anger, fig, 1, the sooop, fig. 2, 
and the long cutting spade, fig. 3, and, when the ground is 
hard, long steel bars are used to break up the rock. These 
bars are of 14-inch octagon steel pointed at the end. 

The auger, for use in clay, consists of a miniature screw 
ile with a short gimlet point and a single flat steel plate 
elix of short pitch. The diameter is about 12 inches, and 

progress in wetted clay is fairly rapid. The hole thus made 
is widened out by the long-handled cutting spades. In 
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cinders or in rock, progress is more or less delayed. The top 
diameter of the hole ought to be at least 80 inches to give 
a proper mass of concrete to distribute the lateral pull of the 
pole upon an ample area of earth. Below 2 feet the hole 
may be narrowed in good ground or soft rock to a minimum 
of 15 inches, which is ав small as will conveniently admit the 
use of the flat spoon scoops used for removing the soil from 
the hole. 

At least a week before the work of pole erecting is to be 
commenced, there should be prepared a number of slabs of 
8-inch flagstone about 15 inches diameter, to line the bottom 
of each hole. If such slabs are not to be had, their equiva- 
lents should be prepared from fine conorete moulded in & 
rough circular frame of wood or hoop iron. The object of 
this lining is to afford a hard substance upon which the 
poles may rest во that they will not sink into the ground 
farther than required. Without such linings, the pole, when 
it drops heavily into the excavation, sinks into the earth, and 
cannot afterwards be moved for adjustment. It is a mistake 
to excavate holes too far in advance of the pole erection, for 
the sides are apt to fall їп; in many soils the holes fill rapidly 
with water by percolation or become filled by rainfall, and in 
either case the hole is more or less rotted. It is thus not 
usually practicable to excavate holes so far ahead of the work 
as to permit the bottom to be lined with ooncrete that will 
have time to harden before the pole is erected. On no 
erg must hard liners be omitted, prepared well before- 

aud. 

A poling gang will consist of 12 to 14 men. With two 
men to each hole six holes can be excavated at once. Each 
set of men should have a wooden staff cut to measure the 
correct position of the hole relative to the line of kerb. For 


good work, where the kerb is good and straight, a piece of kerb - 


will generally require to be removed in order to allow a hole 
of proper size to be made. The wooded staff may then take 
the form of a rough .L square, fig. 4; the head is to span 


Fras. 4, 5, 64, ABD 8. 


the gap in the kerb, and the blade to show the two sides of 
the hole. The circumstances of each case will determine the 
means to be used to secure the 5 alignment of tbe 
poles. Correct alignment is especially desirable in centre- 
pole work and must ther be secured, when excavating, by 
measuring the holes from one rail groove by а gange, fig. 5. 
Where holes can safely be excavated some days before pole 
erecting, they may be covered with stont timber discs and a 
layer of earth. In fact, no hole should be left any time 
without cover, or some wideawake citizen will assuredly find it 
and fall therein, and if there is water in the hole а child will 
inevitably fall in head firat and become a permanent capital 
charge on the tramway. Too much caution cannot be 
exercised in precantionary measures against mishaps. Where 
the holes made in one day must be filled the same day, the 
poling gang will usually start excavation in the morning, and 
the number of holes dug by them should be such as can be 
finished the same day. Work oan be more rapidly advanced 
when holes can be dug well ahead of the pole gang by a 
different gang of men, and it is good practice to do this in 
long lengths of uninterrupted work. 

The holes being now ready, the poles are drawn to their 


respective places, and threaded through their base castings. 
Four men to each pole will do this rapidly. All is now 
ready for erection of the prepared poles. A curved „$ steel 

ate, fig. 6a, is stood nearly vertically, as shown in fig. 6B, 
in the first hole. This serves as a guide for the butt of the 
pole as it slides into place. | 


| Fro. 6B. 


The other tools for this purpose are a couple of dead 
men," being planks about 9 inches x 8 inches of oak or 
pitch pine, well bound at each end with hoop iron to prevent 
splitting, cut at the top end to a V very obtusely, and, 
at the bottom end, spiked to prevent sljpping. These are 
about 5 feet and 8 feet long respectively (fig. 8), and serve 
to support the pole as it is being raised. 

The actual pushing-up poles are eight in number, four 
being 12 feet in length, and four about 7 feet (fig. 9). The 
pole is first lifted half up to the position (fig. 7), ап1 the 


Ета. 7. 


Bhort dead man is placed beneath it, care being taken that 
the dead man is kept square by the pole, as the pole bacomes 
more sloping with each lift. The first lift is made by the 
whole gang lifting the pole by hand, the foreman placing 
the dead man. A second lift enables the long dead 
man to b3 inserted, as in fig. 7, and the pole is thus 
pushed up to such an angle, that the four short pushers 
can be put under the upper end of the pole, as shown, 
the other men still pushing the pole from below, and 


— 7 + 12'0" 3 
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the dead man being carefully followed up. A lift in this 


way enables the long or 12-foot pusher poles to be placed 


under the i end, and all eight men lift in unison and the 
others push or serve the dead men. A little experience 
renders the work very simple; each man soon finds his 
lace, and the work is considerably. As soon as the 
utt of the pole makes an angle with the back plate of less 
than 90° оп the topside of the pole the safety is increased. 


(To be continued.) 


REVIEWS. 


A History of Wireless Telegraphy. By J. J. Елнтв. 
William Blackwood & Sons, Edinbargh and London. 
Price 6s. 

This book of Mr. Fahie's contains all that is worth know- 
ing about the history of wireless telegraphy. The author 
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has spared no pains in collecting the materials for this work, 
and we should think that very little that is of &ny import- 
ance has been overlooked. 

Mr. Fahie traces the beginnings of the idea of wireless 
telegraphy as far back as the end of the last centary, but 
the real originator of anything in practical form appears to 
have been Steinheil, who, in 1838, suoceeded in telegraphing 
by means of earth currents to a distance of 50 feet. This 
idea of utilising the lateral spread of earth currenta flowing 
between the two earth plates of the transmitting apparatus 
evidently had a great fascination for inventors from the time 
0 ине чала ride Б the qae 5 of 3 

t is obvious that the system has great advantages, althoug 
the wires forming the base lines may be two or three 
times the length of a wire that would have directly con- 
nected the two stations, since it enables communication to 
be effected where a cable cannot be maintained. Morse, Lind- 
вау, Trowbridge, Preece, and many more or less distinguished 
men, have tried their hand at this system of wireless tele- 
graphy. The biographical material collected by the author 
about James Bowman Lindsay, of Dundee, gives an interest- 
ing picture of the poor scholar rising superior to his environ- 
ment, of which Sootland has furnished so many examples. 
Mr. С. A. Stevenson’s system of signalling by means of the 
electro-magnetic induction between two coils laid flat on the 
ground at the two stations is fully and clearly described. 
This system is interesting as being an almost complete antici- 
pation of a system recently proposed by Prof. Lodge, who, 
at the time he read his paper before the Institution of Elec- 

ical Engineers, was unaware of Stevenson’s researches. 
This illustrates the value of such a book as Mr. Fahie's. 

The last chapter in Mr. Fahie's book is entitled G. Mar- 
coni's Method." It begins with Newton, and passes throngh 
Faraday, Maxwell and Lodge, to Marconi. Now, though 
Marconi has been the most succesefal of all workers at wire- 
less telegraphy, his invention is limited to certain details in 
working out principles previously known, and it is scarcely 
faie to classify Lodges system, for example, ав a Marconi 


What will strike most readers as objectionable about Mr. 
Fahie's book is the too frequent occurrence of quotation 
marks. Most of the inventions are described in the spstsstma 
verba of the inventors. Mr. Fahie а this objection 
in his preface. He says: “I seem to hear the facetious 
critic exclaim : * Why this is all scissors and paste.’ So it 
is, good sir, much of it; and so is all trne history when you 
delete the fictions with which many historians embellish 
their facta.” It is said that Froude defined history as an art, 
not a science. Mr, Fahie evidently does not agree with 
Froude's definition; but we imagine the most rigidly accu- 
rate of historians would trust themselves to give a true 
account of events without actually quoting the words of the 
old records. The chapter on the Marooni method is mostl 
in the language of the author, and is, on that account, mno 
more clear, concise, and pleasant ing. 

We cannot endorse Mr. Fahie's theory of the Marconi 
8 us. He says: “ On depressing the key to make, say, 
в induced currents аге set up in the secondary coil of 
the Ruhmkorff machine, which pass in sparks aoross the 
spark gaps, and ont into space at x (the end of the vertical 
wire), Fhe sparks at z set up electric oscillations in the 
ether, which are radiated into space in waves. On arriving 
at the receiving station, some of these waves strike the wire, 


y (the vertical wire of the receiver), and are carried to the 


detector, &o." This description is not very clear, but the 
impression one gets is that sparks discharged from the end 
of the vertical wire generate electric waves. We doubt if 
3 the end of the wire in the 

ni apparatus. The waves in the wire produce a rapid 
succession of positive and negative ores at the end of 
the wire. The electrostatic lines of force spread from the 
top of the wire like the ribs of an umbrella to the surface of 
the earth, and the rapid alternations of this field generate 
the electro-magnetic waves which transmit the signals. 

To show how rapidly the art of wireless telegraphy is 
advancing, we may compare Mr. Fahie’s statement that the 
greatest range attained with the Marconi apparatus is 35 
miles. At the present date it is said to be at least 100 miles. 

At the end of the book are various appendices: On the 

ion between electricity and light; modern views with 
Teapect to the nature of electric currents (Rowland); reprint 


of Магоопі?в patent specification; researches of Prof. Hnghes 
in electric waves, and their application to wireless tele- 


“graphy, &. 


A group of 12 portraits of eminent men who have con- 
tributed most to the creation of wireless telegraphy is given 


аза 5 i 

Everybody who is interested in the subjeot of wireless 
telegraphy should read Mr. Fahie's book. The historical 
material is all there, though his regrettable views as to the 
involuntary mendaoity of historians has prevented Mr. Fahie 
from putting it in the most readable form. 


The Life Story of the Late Sir Charles Tilston Bright. 
By E. B. BRiGHT and C. Bricut. 2 vols. Westminster: 
Archibald Consteble & Oo., 2, Whitehall Gardens. 


This biography, written by the brother and son of Sir 
Oharles Bright, is interesting, not only because it is a record 
of the life of a talented engiueer, bat also because it gives 
the story of the Atlantic cable and of the first telegraph to 
India and the Oolonies. The ranks of those who have know- 
ledge of what was done in the early days of telegraphy are 
becoming rapidly thinned to almost extinction, and were it 
rot for books of the kind under notice, records of what has 
been done must be practically lost. There is a tendency, we 
think, for those who write biographies, to imagine that what 
is of intense interest to themselves must necessarily be of 
interest to others; whilst, therefore, the records may be 
usefal and of interest to a few, there is always a possibility 
of а biography, no matter how well written, turning ont to 
gome extent a failure. | 

The biography of Sir Charles Bright is undoubtedly tha 
of a remarkable man. "That а youth of 19 should have һгеп 
entrasted to carry oat important telegraph work in Lanca- 
shire and Yorkshire, and that at 20 he should bave become 
chief engineer to the Magnetic Telegraph Company, is cer- 
tainly astonishing, and is an indication of very great ability. 
Many of the inventions of Sir Oharles Bright are, in & 
modified and improved form, still in use and doing excellent 
service 


At 26, as the result of his successful completion of the 
Atlantic cable, Mr. Bright became Sir Oharles, and no 
honour was more deserved. The account of the voyage of 
the Agamemnon, and the terrific storm encountered in mid- 
Atlantio, is interesting and exciting reading; indeed, the 


whole history of the various incidents in the memorable | 


voyages which resulted in the establishment of a working 
cable reads almost like a romance. In the face of the 
innumerable difficulties, and the want of knowledge which 
we now possess, it really is remarkable that the cable was 
ever got to work at all; 732 messages appear to have been 
transmitted from first tolast. Probably the life of the cable 
would have been very much longer than it proved to be, had 
it not been subjected to electrical strains, which, however 
much they were thought to be necessary, in order to aocele- 
rate the speed of transmission, were really disastrous in their 
effect on the insulation of the cable. 


To follow the volumes chapter by chapter is unnecessary, as 


there is little in them of purely scientific interest. Ава 
faithful and complete reoord of the family history of Sir 
Charles Bright, the compilation is entirely satisfactory, and 
Should prove valuable to all who have a liking for bio- 
graphies of the kind. | 


THE WIRING OF HOUSES FOR THE 
ELECTRIC LIGHT. 


Br ED. О. DE SEGUNDO, A. M. I. O. E. 


THE change in the voltage at which current is supplied for 
lighting and other purposes, from 100 to 200 volts, has 
caused the old question of the proper method of wiring 
houses for the electric light to come prominently before 
the technical as well as the lay press, and the result of 
the present deliberations of the Institution of Electrical 
Engineers on this subject will be awaited with mach interest. 

There can be no doubt that the subject is one of great and 
growing importance, but it is difficult to see how rules 


806 


THE ELEOTRICAL REVIEW. гта 46. Mo. 1,161, Faszoanr 23, 1900. 


and regulations can effectaally protect the public against the 


consequences of bad wiring any more than Acts of Parlia- 
ment can make a man honest. There exist at the present 
time more than one code of wiring rules which, if conscientiously 
adhered to, would ensure satisfactory wiring, but the crux 
hitherto has been exactly what it always will be, namely, the 
aaa of the element of conscientiousness into the 
work, | 

A contractor tendering for work knows he is in com- 
petition with keen men of business whe can calculate as 
carefully ав he does, and who are equally anxious to obtain 
thecontract. If no specification is prepared upon which the 
contractors have to base their tender, then the amount of 
сопвсіепііопвпевя imparted into the contractor's tender is 
that which he considers n to ensure his work bein 
passed by the representatives of the supply company and o 
the insurance company. The inspection . by either of these 
authorities is always made on completion, and provided the 
installation shows a oertain insulation resistance to earth 
and bctween poles, and provided there is nothing very glaring 
in the way of defective design of fitting or apparatus, the 
wiring is passed, the contractor is paid, and the consumer 
тет naturally feels quite happy about having got his money's 
worth. Dx 

Let us cousider what the insulation test as ordinarily 
applied by the supply company does not reveal. | 

t gives absolutely no indication as to— 

1. Quality of insulating material on conductors. 

2, System on which wiring is carried out. 

9. Oapacity of conductors. 

4. Whether joints are properly made or not. 

5. Whether fuses are inserted where necessary. 

6. Whether fuse wire is properly proportioned to current 
which may safely pass. 

7. Whether conductors are bunched or not. | 

8. Whether conductors are protected in any way from 
mechanical or other injary. 

9. Whether fuses or conductors are accessible in case of 
injury or breakdown. | 

10. Whether there is a break in continuity in the con- 
duotore. | | 

‘The supply company’s test for insulation resistance is 
primarily designed for the company’s protection, it being of 
the greatest importance to the supply company to know that 
connection with a given installation does not put a bad earth 
or other fault on their system. Should anything bappen to 
the installation in question in the way of a bad short cir- 
cuit, for instance, the company’s main fuse protects its 
system of conductors, althongh the consumer’s main fuse 
does not of necessity protect his system of conductors, but 
as long as the consumer’s meter and the company’s main 
fuse remains intact, it would not matter to the company 
(academically) how long a short oircuit in a consumer's 
wiring were to continue, because, of course, the company’s 
main fuse recognises no difference between a large number 
of lamps being on, and a short circuit, or other fault, passing 
an equivalent carrent, the meter would register the ваше 
in each case, and eventually the consumer would be called 
upon to pay just the same. 

he recent experience of Mr. Orackanthorpe, which has 

been very freely ventilated in the Times and in other journals, 
has called forth letters of all descriptions from those who 
know what they are writing about, and also from those who 
do not. Nearly everyone calls for rules and regulations, for 
а standard system of wiring, for something cut and dried 
which shall, after the manner of a fetish, render errors 


of j ent impossible, ensure perfection in workmanship 
and re everyone of responsibility. It is, of course, im- 


possible to ensure sound wiring by merely compiling rules 
and going no farther. The essential is, that the rules should 
be enforced at least in principle, and this can only be done 
by efficient superintendence during the execution of the 
work, Until this is done, the mere provision that the wiring 
shall be carried out in accordance with the rules laid down 
by such and such an authority will involve no guarantee that 
these provisions will be adhered to. Indeed, no code of 
rules could be so perfect as to apply unequivocally to each 
and every case of wiring, and it is certain that the blind use 
E rules without discrimination may very often lead to con- 
usion. 

In the ELEOrRICAL REVIEW of January 5th, a note of 


* 


warning is sounded by Mr. V. Zingler in. connection with 
the use of rubber-insulated wire in steel conduite, He points 
out that in advocating the use of steel conduits one is apt to 
i sight of the “now recognised perishableness of vulcanised 
ru 1 i 

With deference, the fact that rubber perishes bas long 
been known and recognised, but во far no efficient substitute 
has been found for the insulation of wires, and, therefore, one 
has to the inevitable. Mr. Zingler's point is that 
while tho deterioration of rubber insulation may not become 
apparent if the wires are run in wood casing and if the 
latter is kept dry, the drop in insulation resistance would 


_ become marked in the case of a similar deterioration of a 


Engin and 
last for ever, he ado 


experimental plugs or any special purpose. 
i Dus bord ue introduced wherever n or advisable 
to facilitate either the drawing in or drawiug ont of wires. 

The conduit is composed of special wrought-iron tube, and 
great care is exercised iu the selection of each length. The 
conduit is not insulated in the interior, and no special pre- 
caution is taken to make the system air or water tight, in 
faot, it is preferable that there should be free access of air to 
the system of conduits, this tending to keep it dry and sweet, 
whereas if the system is air tight the condensation due to 
variations of temperature has no means of escape, and the 
covering of the wires may suffer in proportion. It is 
doubtful, however, whether in practice it would always be 
possible to arrange the wiring on an ideal ciple, and 
of necessity, there must be certain portions of the conduit 
systems to which very little fresh air obtains acoess. Should 
Mr. Zingler's fears be realised, it only emphasises the 
necessity of care and forethought in the selection of positions 
for the draw boxes in order that the replacing of wires be 
rendered as little troublesome as possible. 

The question of joints is uhdoubtedly a most important one, 
80 muoh во that it is better to avoid it as far as possible by not 
permitting joints at all in the main and distributing circuits. 
At the Institution of Mechanieal Engineers the main and 
distributing cironits are continuous and without a joint 
between fuse terminals, It is, of course, possible to make a 
joint so well that it is quite equal or even superior in insula- 
tion to the rest of the wire, but experience shows that in 
order to ensure such jointing it would be necessary to employ 
a craftsman of so high an order as would very greatly add to 
the expense of wiring. 

Joints cannot be wholly avoided except at a oost in 
labour and material which would be quite prohibitive. 
At the same time, the objectionable features attendant 
upon joints in the final distributing circuits may be 
minimieed by collecting all the joints for the points. which 
any circuit has to feed, in one joint box, as far as possible, 
and b placing this in a readily accessible position. As 
илаш e character of the joint, there should be no trouble 
with mechanical jointe in wires up to, say, 7/22, 
provided always that they are made by a con- 
scientious and skilful workman. The author has seen 
mechanical joints, which, after a lapse of many years, 
were apparently in perfect condition, whereas soldered joints 
in other parts of old wiring showed signs of deterioration, 
due, no doubt, to the wires not having been properly cleaned 
before soldering, or to the fact that some form of “ solution” 
had been used, aud a little left behind in the joint. 

It is doubtful whether any system of wiring will ever be 
devised that will be universally аро The exigencies - 
of each special case will have to be taken into account in 
matters of detail, but two fundamental principles may be 
enunciated which apply whatever be the system employed, 
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namely, sub-division of cirouits properly protected by double- 
pole fuses placed in easily accessible positions should be 
carried out as far as possible, and joints in the wires should 
be avoided wherever possible. A third desideratum may be 
added, that the method of protecting the wires from 
mechanical injary should be such as to admit of the wires 
being drawn in or out with as little troub!e as posible. 


CORRESPONDENCE. 


Our Position as Engineers. 


On reading in your issue of February 2nd the inaugural 
address to the Association of Engineers by Mr. Henry 
Hodgeon, one is struck by the fact that the tone in which 
the President speaks is purely one of competition. He 
enumerates many branches of engineering, pointing out the 
position of each as regards other countries, America and 
Germany in particular. But does he not leave out a most 
important point to us Englishmen by not mentioning the 
engineering branch and ils working staff of the ships in our 
Navy? Can that be compared as favourably with other 
countries ? Considering the stage that science has reached 
at the present day, one would think that these ships would 
be complete with all the latest inventions and appliances. 
Instead of this, when one goes on board а new first-class 
cruiser, one finds instraments in use which are only fit to be 
consigned to а museum ; the dynamo in charge of one branch 
of the service, the circuits for lighting and other purposes in 
charge of another (which branches are, generally speaking, 
at social loggerheads), and it strikes one that something 
should be done to bring even these minor details up to date. 

Would it not be a good thing for the country, if some 
eminent engineer, an electrician for preference, were to take 
up the subject, and go into the reasons why electrical know- 
ledge is so small in our Navy, and electrical appliances are 
но “ crabbed by the officials under the Admiralty ? 


An Electrical Engineer. 


An Inventor’s Grievance. 


I noticed in your advertisement columns last week an 
advertisement of an apparatus invented by me two years 
ago, and submitted to the firm who advertises, but very 

ightly different from it. 

hey told me they did not see their way to manufacture 
the article, as there was no demand for it. 

This is not the first time I have been served like this, and 
I suppose it is & general thing for so-called reputable firms to 
.erib inventors’ ideas and then very slightly alter them for 
their own use, because they know а poor inventor has not the 
money to contest the thing in a court of law. 
has been truly said that it takes а genius to make & good 


invention, but an angel to make manufacturers believe that it 


is any 
Disgusted Inventor. 


An Electrolytic Centrifagal Process for the Production 
of Copper Tabes. 


My attention hag been drawn to Mr. Henry Wilde's letter 
appearing in your issue of February 16th. 

quite agree with Mr. Henry Wilde that there is nothing 
new in revolving a cathode, as this has been practised for a 
great number of years; Mr. Wilde's letter makes it quite 
ага his process has no feature in common with my 
cen 


revolved at a enfficiently high s so as to generate an 
appreciable amount of centrifugal force, remarkably smooth 

deposits can be obtained at ve 
the voltage is considerably reduced. I have also observed 
that there is a critical speed at which excellent copper 


deposits can be obtained, which cannot be obtained at a lower 


Iam well acquainted with Mr. Henry Wilde's patent in 


which he claims imparting a rapid whirling, or rotating motion 


February 204, the chairman, 
" Arc 


Also it 


What 1 olaim to have disoovered is that if the cathode is 


high current densities, and 


to a depositing solution either by means of paddles or revolvi 
the electrodes. Iam not aware that Mr. Henry Wilde had 
discovered that by rotating the cathode at a certain speed 
smooth deposits of copper could be obtained at remarkably 
high current densities, even when a very large percentage of 
free acid is present їп the electrolyte. If Mr. Wilde had appre- 
ciated the advantages of centrifugal foroe, why does he state 
in his patent that a paddle revolved in the electrolyte is a 
good substitute for revolving the electrodes? The American 
patent authorities after carefully studying Mr. Henry Wilde's 

tent, have decided to grant me a patent for my oentri- 


ugal process. 
February 20th, 1900. 


Sherard Cowper Coles. 


Electrical Volunteers’ ** Send-off Dinner. 


The Dinner Committee have the gratification of announo- 
ing that Lord Kelvin has most kindly consented toremain in 
London a week longer than he had originally intended in 
order to preside at the “ Send-off Dinner on March 8rd. 

In order that the final arrangements for the dinner may 
b» completed without loss of time, the hon. treasurer (Mr. 
Henry Edmunds, 2, Qaeen Anne’s Gate, London, 8.W.) 
would be glad to receive remittances (£2 each) as soon as 
possible from those gentlemen who wish to be present (or to 
act as hoste without attending) but who have not yet com- 
municated with him on the subject. 

W. G. McMillan, 
Hon, Secretary to the Dinner Commitee, 

February 20th, 1900. 


BUSINESS NOTES. 


The Institution of Junior Eagineers.—At а meeting 
of this Institution held at the Westminster Palace Hotel on F'riday, 
Mr. Basil H. J oy, presiding, : paper on 

t. : 


Lamps and Arc otaworth, 


al 

on the regulation, as would be the case electro- 
control. The thermo-electric system would, in Nr work equally 
well with alternating or continwous currents; it , however, not 
come into pract:cal use to any extent. The majority of lamps have 
their mechanism controlled by both a series and shunt d; but 
lamps in which the series coil is replaced by a sp or counter- 
weight, are equally successfal, and the current through a “shunt” 
lamp may be varied overa very wide range without affecting the 
feed ; they are also simpler ia construction, and therefore cheaper in 
first cost. Lamps of American origin are nearly all contro. by a 
clutch, acting direct on the upper carbon guide rod, and ате liable to 
give a spasmodic feed, owing to the wear of the clutch on the rod ; 

ut on the Contfhent a mechanism having a clockwork escapement 
finds most favour, In England the prevailing type has a wheel 
controlled by a brake, resulting in a тее Bina and accarate feed 
being obtained. In referring to the working of the lamps, the author 
remarked that aros when run in series must be provided with an 
automatic cut-out, so that in the event of the lamp failing, the 
circuit would not be broken. For street lighting tbe cut-out is best 
placed in the plinth cf the lamp-post; on a short series, however, 
the cut-out may be dispensed with, but means must be provided for 


the coils of the and secondary. Alternating arcs do not give 
the same А. Уй учн Alot and attempts have therefore been made 


that although the actual efficiency 
necessity of having two dense opaloid globes more than coun | 

any gain; and he describ»d a lamp which to some extent has the advan- 
tages of the enclosed lamp without its corresponding disadvantages ; 
it has but one globe, works at about 80 volts across the arc, and barns 
for 70 hours with one trimming. R:cently an enclosed lamp working 
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at 160 volts across the arc has been placed on the market, which is 
intended for running singly in parallel on 200-volt mains. In the 
discussion which ensued, Messrs, A. 8. Arundel, E. О. Roche, 
F. Arundel, A. F. Gatrill, A. W. Marshall and others took part; and 
& vote of thanks having been accorded the author, the proceedings 
terminated with the announcement cf the ensuing meeting on March 
2nd, when a paper on “Electrolytic Zinc asa Protective Metallic 
Coating for Iron and Steel,” would be read by Mr. W. A. Paddon, 
momber, of Wrexham. 


А New Steam Trap.— Our attention has been called to a 


new steam trap, which, while acting by the expansion of a straight piece 


: of tube against the face of the escape valve, has also a lever combina- 
tion, very imperfectly shown in the illustration that accompanies this 
description, the object of which is to cause the closing valve to move 
forward to meet the expanding tube. The movement of the tube is 
multiplied several times, so that the 
usual NT e aucem ul with er 
€xpansion pipe traps has grapple 
with, and, it is claimed, has really 
been overcome. Without such multi- 
plying movement the expansion due 
to the difference of temperature of 
the steam and of the water collected 
in the pipe is too small to allow 
satisfactory working; the trap becomes 
too delicate, and is apt either to leak 
continually or to refuse to act. The 
object of the lever movement is good, 
and though it is risky to prophesy 
upon the action of а steam trap, we 
can at least say that if we apprehend 
the mechanism aright it appears 
likely to succeed. The expansion of 
& short straight length cf brass tube 
between tke limits of the temperature 
of the steam and the water to be 
diecharged is very small and could not be practically utilised in a 
direct line, for it would effect far too small a valve movement to be 
of use. Hence the application of some simple multiplying levers as 
in this trap to recure under valve opening. To remove the levers 
and adjusting ecrew and expose the valve, the removal of the four 
nuts is sufficient, when the front cover can be brought awsy at once. 
This trap seems simple, and the action is, we are told, very direct 
upon the tube though, as stated above, the illustration does not show 
how the pressure is communicated between the tube header and the 
levers. All inquiries respecting the “O.S.” trap should be rent to 
Mr. J. C. Б. Okes, of 63, Queen Victoria Street, E. O. 


The Westinghouse Gas Engine.—We Бате received a 
pamphlet illustrative of the Westinghouse gas engine that is later on 
to be put on the market from the new works of the company at 
Manchester. The engines are to be built in two and three-cylinder 
variety and of large size. We are glad to welcome another serious 
eff At to produce large gas engines, and can вее no reason why such 
engines should not be as workable as small ones. There is so 
huge a field for gas engines and so great a volume of waste gas only 
waiting to be used by them, that it is simply а marvel to us that 
more is not done to use во cheap a means of energy in power distri- 
bution. The pamphlet is quite а work of art and finely illustrated. 
We have already stated that the governing of the Westinghouse gas 
engine is effected, not by cutting out explosions, but by modulated 
charges, a system that while less economical, enables the maximum 
possible number of explosive strckes to be made. Tais system is 
of course open to any gas engine maker to employ; there is not, nor 
во far as we know ever has been, any patent in it, and, as all gas 
engines will work with cheap producer gas, ог the gas from blast 
furnaces, and not with costly illuminating gas, the question of steady 
turning is quite as important as any economy of a cheap gas. The 
use of the cheaper gases has, in fact, quite altered the position of gas 
engine economy, and it is worth while again emphasising this point, 
because there still remains an unnecessary hesitation in the minds 
of power users against the large gas engine, & prejudice which took 
its rise at the time of the original Otto and Langen, jun., engine, and 
has, not without some reason, continued to the present day, chiefly 
because а means of working, rendered necessary by the cost of gas, 
has been continued after the main factor has ceased to be. Among 
other large gas engines, one of 600 нр. was recently started in 
Belgium, driving а blowing cylinder direct; and Germans at Dort. 
mund are using gas engines to produce calcium carbide, using blast 
furnace gas in the engines. 


Chatham Town Hall Electric Fittings.—With further 
reference to the electric lighting «f the Ohatham New Town Hall, 
mentioned а few weeks ago, we understand that the handsome 
electric light fittings, specially designed to harmonise with the 
building, were worked out and made at the Edison & Swan Company's 
Ponder's End factory. They are all finished in polished brass. In 
the main entrance to the Town Hall building are three 5-light fittings ; 
& feature of these being that the town arms with sbield is worked 
into the design. The вїай case hall is lit by three 5-light electroliers, 
and fitted on the Newel post is a massive standard. In the committee 
room and the ссев of the borough cfficials are fixed 3-light pendants, 
somewhat plain in design, but in keeping with the general character 
of the place. On the hall landing of the staircase another Newel 
standard is placed as at the foot of the stairs. The first floor stair- 
case hall has two 10-light electroliers to light it. In these fittings 
the lamps are arranged in two tiers for the purposes of economy 
and effect. The Council chamber, Mayor's parlour, &c., which are 
fitted, the former with two 10-light electroliers with “shaped” and 
scroll bands, and the latter with two 5-lights of similar style. The 


Town Hall proper contains the largest electroliers in the building. 
The grand 30-lights in the centre have a corresponding (in design) 
20-light on either side. Special attention was given to the designs 
of these electroliers, the ornamentation being so arranged on the 
"angle-bands" that from any m of view nothing is lost to the 
eye. There are other fittings in rooms and offices, in addition to 
those mentioned, but they are of an ordinary pattern. The Edison 
and Swan Electric Light Company are locally congratulated upon 
preparing these fittings so appropriate to the building. 


Meldrum Farnaces.—At a meeting of the Birmingham 
Association of Mechanical Engineers on February 3rd, 1900, Mr. R. B. 
Hodgson, A. M. I. M. E., read a paper on the Meldrum” furnace with 
special reference to the econometer, and town's refuse destruction. 
In Part 1 of his paper the lecturer only briefly enumerated the 
principal points concerning the subject of combustion, he having 


dealt fally with that subject in a previous paper read before the 
Association, passing on to the question of the steam jet blower. He 
pointed out that although all mechanical stokers with moving grates 
used the steam jet to keep certain parts of the machine cool, yet 
most makers suppressed any mention of that fact on account of 
having to meet with so much prejudice from steam users, by reason 
of their not having a full knowledge of the office of forced draught. 
A good selection of results of tests were given to support the lecturer's 
remarks; some of these showing an increased evaporation of 50 per 
cent. without loss of fuel efficiency, whilst in some cases a 50 per 
cent. saving was shown. In Part 2, the constructionand working of 
the Meldrum furnace was fully described by means of numerous 
lantern slides. Part 3 consisted of a description and explanation of 
the working of the econometer, or gas weighing apparatus, showing 
the usefulness of the econometer as a check on careless. stokers, and 
also asa regulator of the air supply to boiler and other furnaces, 
In Part 4 the lectarer dealt with the much discussed subject of the 
destruction of town’s refuse, showing what form a modern destructor 
should take. Some tests of the Hereford and Rochdale destructor 
were given, and after describing the system of heat storage, obtained 
by means of high pressure boilers, the Darwen electricity works and 
refuse destructor were described, calling attention to the fact that 
this plant was being run entirely by refuse burned without the assist- 
ance of any other fuel, 14 lbs. of water being evaporated per gout 
of refuse. A steam pressure curve for a 24-hour run was shown 
and this cuve did not fall much below 200 lbs. per square inch, that 
being the pressure the boilers were arranged to carry. The lecturer 
gaid that the Darwen combined plant was one of the finest and most 
efficient in the kingdom, and the all-round result from refuse burn. 
ing was the best that had yet been obtained. A discussion followed, 


Steel Conduit Wiring.—Messrs. Beecroft & Wightman, 
Limited, of Bradford, are introducing Hudson's patent wood-lined 
steel conduit, They claim for it perfect insulation, the absence of 
junction boxes, that the wires are instantly accessible at any point, 
and that tbe conduits are easily fixed, at the same time effecting a 
paving in cost. 


Are Lamps.—The British Blahnik Arc Light Company, 
Limited, send us particulars of their new 1899 arc lamp, designed 
especially for street lighting, docks, railways, and similar situations 
where severe treatment is likely to be experienced. The lamp is open 
type and has a metal brake, whichis claimed to be extremely sensitive 
and very powerful, and, being metal playing upon a metal surface, 
will not wear out nor lose adjustment. The metal in each case is 
gun-metal, and is not subject to corrosion nor surface deposit, and 
will resist the action of a sea-water atmosphere. The makers claim 
that the perfect control, high sensitiveness, and gripping power of 
this metal brake are such that the feeding together of the carbons is 
very Bteady and gradual, and the light, therefore, emitted from the 
arc is constant. We understand that the mechanism is enclosed in 
such & manner that no dust can get in; the globe gear and carbon 
guide rods are so arranged that they do not castany shadow on the 
globe; the globe lowering gear is quite rigid. We are informed that 
& large number of these lamps are at present working on different 
installations, and the makers' name has placed upon Admiralty 
and War Office lists. 


Willing's Press Guide.—The 1900 issue of this press 
guide maintains the reputation of the publication for accuracy, com- 
pleteness, and excellence of arrangement. It will be found of use as 
& guide to the press of the United Kingdom, including newspapers, 
magazines, directories, &c. It is published at 125, Strand, W. (27th 
annual issue.) 
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Auction Notice.—Tenders are being invited for the 
purchase of the Madelvic Motor Oarriage Oompany, Limited (in 
liquidation), of Granton, Edinburgh, as a going concern. Bee 
further particulars among our auction advertisements this week. 


Bankruptcy Proceedings.—A receiving order has been 
made against Benjamin Symmons (B. Symmons & O>.), electrical 
engineer, North Street, Brighton, on debtor’s own petition. Тае first 
meeting of creditors and public examination are to be held on 
February 28th, and March let respectively, the former at 24, Rail- 
way Approach, В E., and the latter at Brighton. 

A receiving order has been mada against A. R. Earle, electrical 
engineer, Theatre Street and Dial Yard, Norwich. 

At the Bath Bankruptcy Court last week, Alex. MacTavish, elec- 
trical engineer, appeared for his examination. Answering the 
Official Receiver, debtor said he started with £100, given to him by 
his ате had also lent him money. Тһе examination was 
conclu 


Books Received.—“ Standard Polyphase Apparatus and 
Systema,” by М A. Oudin. London: Sampeon, Low, Marston & Oo. 

“Polyphase Electric Currents and Alternate Current Motors,” by 
8. P. Thompson. London: E. & F. N. Spon, Limited. 9216. 


Catalogues, &c.—The Westinghouse Oompanies’ Pub- 
lishing Department send us a copy of their fully illustrated 
circular, No. 1,015, entitled " Transformer Fuse Blocks, 1,000—3,000 
volte,” which has jast been published. 

The Spiral Globe, Limited, of Bush Lane, E.O., sends us an 
illustrated priced catalogue in which the spiral globe is described 
with a number of diagrams showing its application to electric light- 
ing purposes, and the economy which follows. 

. Messrs. R. Е. Hattersley & Oo., of Halifax and Bradford, have 
issued a pamphlet describine their milling cutters, adjustable blade 
reamers, and gear cutting. The list is illustrated and pri 

Mesers. Connolly Bros., Limited, of Manches‘er, have issued a 
"n dai АГ! prioe list (February, 1900) of insulated wires and 
ca This list has been rendered necessary by the continued high 
rates ruling for many months past in the prices of materials. Since 
the issae of their last catalogue the firm have added still farther to 
their means of output. | 

From the Hart Accumulator Company, Limited, there comes to 
hand а catalogue well arranged, illustrated and printed, giving par- 
ticulars of their accumulators for the lighting, traction, central and 
B types. The details of capacity, dimensions, weight, price, &c , are 
given in tabulated form, and in addition we notice a new feature 
which it is thought will be of considerable assistance to contractors, 
vis., the cost of erecting batteries. A special list is made of complete 
batteries capable of maintaining a small number of lamps for 
different periods of time. 

Messrs. Read, Holliday & Sons, of Huddersfield, send us a number 
of circulars relating to their incandescent lamps, cables and wires, 
dynamos and motors. 

A set of illustrated lists to hand from Messrs. E. F. Moy, Limited, 

deal with porcelain bridge fuseboards, fuses, cut-outs, also Aome 
two-way shunt regulating, automatic, and other switches. 
Messrs. Mi & H- ine, of Gracechurch Street, E. O., send us 
particulars.of their Diener’s metal coment, with results of tests made 
atthe Royal Technical University, Berlin-Oharlottenburg. Among 
numerous other uses for which it is said to be suitable is the fixing 
of insulators in electrical and telegraph work. 

No. 53 of the B.T.H. series of pamphlets is devoted to the carbon 
feed alternating enclosed arc lamps. 

- Particulars of Wilson's motor starting switches are given in a small 
pamphlet issued by Messrs. W. McGeoch & Oo, of Birmingham. 
Messrs. McGeoch say that their starting switch has been made 
specially to meet a want which has been experienced by electrical 
engineers, both consulting and practical, for a satisfactory motor 
switch to answer the requirements that this article has been manu- 
factured to meet. For the convenience, particularly of London 
friends and consulting engineers in the City, samples of the switch 
have been placed on view at their London showroom, 11, Charing 
Cross Road, W. O. 

Messrs. Hathorn, Davey & Oo., of Leeds, have brought out a new 
catalogue of pumping machinery for mines. The information set 
forth here is di into three sections: (1) pumping machinery 
driven by steam power; (2) driven by hydraulic power; (3) by belt- 
ing, ropes or electric motors. The catalogue is well got wp and 
contains many illustrations. 


Concerts, &c.—The Cricket Club of the Chelsea Elec- 
tricity Supply Company, Limited, held their third annual smoking 
` concert at the Pier Hotel on Friday week. The chair was taken 

by Mr. Percy Still, A. M. I. O. E. | 


On Thursday last week the staff of the Aberdeen Corporation 
Electric Lighting Department, and representatives from the Gas 
Department, met in the Bon-Accord Hotel, to do honour to Mr. 
George O. Law, the assistant mains superintendent, on the occasion 

of his leaving Aberdeen to fill & similar tion on the staff of the 
electric light department, Poplar Board of Works, London. Mr. 
Henderson, mains superintendent, occupied the chair. A presenta- 
tion of electrical books was made to Mr. Law. 


forming his business into a limited liability company. | 


.Oharing Oros, Euston and Ham 


The Copper Market.— Messrs. Н. R. Merton & Oo.’s 
mid-monthly circular on Oopper is less reassuring to consumers 
than any recent issue, for in spite of increasing supplies the price of 
G. M. B. s has steadily mounted upwards, and on the 15th of the 
month stood at £74 17s. 61. When one recalls the fact that in 
December, copper was being sold for future delivery at prices under 
£70, this rebound is disappointing. According to Messrs. Merton's 
circular, the supplies of copper during the first half of the present 
month have amounted to 12.477 tons, being considerably above the 
average as regards shipments from Ohili and from Spain and Portugal. 
The deliveries during the same period have totalled 10,814 tone, aud, 
in addition, 250 tons has been shipped to America from Liverpool 
and Swansea. The excess of supplies over deliveries is therefore 
1,818 tons, and stocks have increased in the 15 days from 21,327 tons 
to 22,740 tons. 


Liquidations, &c. — The  Electro-chemical Company, 
Limited, is winding up voluntarily for the purposes of reconstruc- 
tion. The liquidator, Mr. Robert Shaw, of Bt. Helens, Lanos., has 
power to register а new company with the same name to carry ou‘ 
certain agreements, &. 

The Continental Water and Electrical Power Syndicate, Limited, 
is winding up voluntarily. Mr. Harry Meredith, of 95, Finsbury 
Pavement, H. O., is the liquidator. 


London County Council.—The Council at the meeting 
on Tuesday, last week, resolved to lend £44,100 to the Hammersmith 
Vestry for electric lighting purposes, of which £27,440 was for 
extension of machinery and mains, and £17,830 to the Whitechapel 
District Board for the erection of а refuse destructor and electric 
lighting purposes. 

Tramway | Conversion.—The Finance Committee reminded the 
Oouncil that when reporting last August on an estimate of £10,000 
for preliminary expenses in connection with the reconatruction for 
electric traction of the tramways between Westmioster Bridge and 
Tooting, they mentioned having under consideration the period over 
which the repayment of money expended on reconstruction works 
should be spread. After conference with the Highways Committee, 
the Committee had come to the conclusion that the repayment of 
expenditure on the conversion and equipment of the Oouncil'a tram - 
ways from horse to electric traction should be distributed over 25 
pr It had been necessary to obtain the sanction of the Treasury 

the adoption of that oourse, and the Committee stated that per- 
mission had now been given on condition that renewals of appliances 
and equipment were charged to revenue account during the period 
allowed for the repayment of the primary outlay thereon. Ол the 
recommendation of the Committee, the Council resolved to аортоте 
е ра of 25 years for the repayment of the £10,000 in 
question. 

Opposition to Electrical Bills.—A report was presented by the 
Parliamentary Oommittee in reference to the various private Bills of 
the present session. The Oommittee stated that in some cases it 
might be necessary for the Oouncil to oppone Bille on principle, but 
in several instances the opposition would only be carried on with a 
view to the insertion of clautes. It was also probable that the re- 


' quirements of the Council might be met by amendments being made 


by arrangement in some of the Bills, so that it would be unne 

to proceed on petitions in those cases. In addition to the Bills which 
the Committee suggested should be opposed, they stated that their atten- 
tion had been directed to other Bills, in the case of some of which it was 


. intended to communicate with the promoters with a view to obtain- 


ing the insertion of clauses. Those Bills included the City and South 
London Railway Bill, the Latimer Road and Acton Railway Bill, 
the London United Tramways (Extoneions) Bill, and the North 
Metropolitan Electric Power Supply Bill. It was decided on the 
recommendation of the Committee to seal petitions for presentation, if 
necossary, against the following Bills: — The Baker Street and Water- 
loo Railway, the Brompton and Piccadilly Circus Railway, the 
petead Railway, the London, 
Walthamstow and Epping Forest Railway, and the Whitechapel and 
Bow Railway, the Charing Oross and Strand Oompany, the City of 
London Company, and the Oounty of London and Brush Provincial 
Electric Lighting Company. 

The Battersea Order.—The Council decided with reference to the 
application for an order by the Oounty of London and Brush Com- 
pany not to offer any observations with regard to the order beyond 
suggesting that, if granted, it should be made to conform with other 
ч ич асаду granted to companies for areas within the Oounty of 
on 

The Highways Committee last week reported that а notioe had 
been given by the Charing Cross and Strand Blectricity Supply 

г, 


` Corporation, under the City of London Hleotrio Lighting О 


1899, of their intention t» lay mains along Carmelite Street, and in 
the Victoria Embankment subway as far as the western boundary of 
the City. They thought that the proposed works might be approved, 
subject to the usual conditions relative to the works affecting the 
subway; and recommended accordingly. This was approved. 


Sentence.—At the London County Sessions last week, 
before Mr. McConnell, Q. O., sitting at Newiogton, Edward Oapel, 19, 
an electrician, pleaded guilty to three charges of latceny. It was 


stated that the prieoner had been in the habit of going to the houses 


of customers (at Brockley) of his former employers, А Greenwich 
electrical firm, gaining entrance on the pretenos of having come to 
examine the electric wires, and stealing whatever he could lay his 
handa on. He was sentenced to 15 months’ hard labour. 


203, in the £.—Notioe of a dividend of 208. in the £ 


. inrethe London Provincial Electrica] Company, Limited, of 110, 


Cannon Street, E.C., is registered in the London Gazette. Itis payable 


at the Official Receiver’s offices, 33, Carey Street, W. O. 


E 
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Trade Announcements.—The British Electric Company, 
Limited, report very good business. They bave received some impor- 
tant Government contracts, and in consequence the electrical side of 
their business is now running night and day, and will continue to do so 
for at least six months. The British Electric Oompany, Limited, 
о producers of the Stellite fittings recently described in these 
oolumns. 


Wire Tables.—Mesars. W. T. Glover & Oo., Limited, 
are issuing to the trade two tables showing the relative dimensions, 
weights, lengths, and resistances of pure copper cables, wires, and 
town lighting cables. The tables bave been calculated from the 
formule adopted by the Oommittee on Copper Conductors in May, 
1899, and recently published in the Югкотвїсл Review. It will 
be remembered that the Committee consisted of representatives from 
the General Post Office, the Institution of Electrical Engineers, and 
eight principal manufacturers of rubber insulated cables in the United 
Kingdom. The figures calculated out on the basis of the universally 
adopted formuls should therefore be of considerable service to the 
trade. | 


ELECTRIO LIGHT AND POWER NOTES. 


Bala.—The District Council is going to summon a public 
meeting of the ratepayers to consider the question of electric lighting. 


Bath. — The deficit in the electric lighting accounts 
amounts to £1,967, which will be provided out of the rates. The 
charge for supply is to be reduced to 43d. per anit from June 30th 
next, with a discount to large consumers. 


Bedford.—The accounts of the Bedford electric light 
undertaking show a total revenue of £8,798 for the past year, and 
net revenue £8,917. After paying interest and sinking fund, there 
is a net loss of £288 on the year’s working. 


Beverley.—The Town Council has decided to engage 
Mr, A. H. Gibbings, consulting engineer, to report on the expediency 
of introducing the electric light into the borough. 


Birkenhead.—The Corporation has given out a contract 
for the new buildings for ele tramway power station to Mr. W. H. 
Forde at £10,426. 


Beotle.—The Town Council has a resolution 
„That the electrical engineer should prepare a detailed report up to 
March 31st upon the electric traction, electric lighting, and the cost.” 
Councillor Bell said that no encouragement was given to ratepayers 
to use the illaminant supplied by the Corporation, and that а great 
number of people who had entered into arrangements to be supplied 
with electric light on their premises were very much disgusted af the 
attention which had been paid to them by the officials of the Corpora- 
tion. He was of opinion that the сараа could make good 
commercial transaction out of the electric lighting. Aldermen 
M'Murray, referring to the electric trams, remarked that certain 
terms had been made with the Corporation of Liverpool with refer- 
ence to the matter. The tramway track һай been passed, and the 
electric power plant had been approved by the Board of Trade. With 
regard to the question as to when the electric trams would be running 
through the borough, he said that the matter rested with the Oorpora- 
tions of Liv 1 and Bootle. If Liverpool accepted the terms 
offered by Bootle, the trams would be set in motion at once. 


obtain povon precisely similar to those sought by the company, vis, 
to supply 


oth 
difficult to see on what logical basis the Council can justify its inter- 
ference. 


Chester.—The Lighting Committee of the Chester 
Town Council is recommending the Oouncil to extend the electric 
light works, and to obtain authority to borrow £30,000 for additional 
mains, services, lamps, &o. - 

Chesterfield.—The Electrical Energy Committee of the 
Town Council last week recommended that application be made to 
the Local Government Board for sanction to borrow £25,000 for the 


urpose of carrying out a scheme of electricity supply prepared by 
the Westinghouse Oompany. The report was adopted by the 


Dublin.—A gas explosion occurred in a manhole of the 
electric lighting system last week, breaking the cover, but otherwise 
no serious damage was done. 

Edinbargh.—The Town Council has accepted the tender 
of Mr. G. Sinclair, Leith, for four boilers for the sam of £4,800; and 
that of Messrs. Mather & Platt, Salford, for two steam dynamos of 


1,200 н.р. for the sum of £12,319. At a recent Bailie 
Mackensie stated that the capital expenditure up to y last 
amounted to £395,356, with a lamp connection equivalent to 226,740 
8.0 P. lamps, giving a capital outlay of £1 15s. per lamp. Glasgow 
had spent £399,782, with 189,772 lamps, or £2 ut ре ср: 
Dundee, £1 13s. per lamp; Aberdeen, 21 14s. 6d. ; , £2 ; 
Liverpool, £3 4s. ; ‚ £2 18s.; Birmingham, £2 10s.; Sheffield, 
£3; Dublin, £2 14»; Belfast, £2 8s; Brighton, £2 4s. Of the 
London companies the City Oompany bas a capital of £3 18s. per 
lamp; the Metropolitan, £2 12s. ; the W „22 66. The new 
plant is to be at work in September this year. 
Gas explosions took place in two of the manholes of the electrici 

mains last week. The covers were smashed, but no one was inj 


Glasgow.—In order to meet the requirements for electric 
current at Kelvinside next winter it is proposed to extend the works 
taken over from tbe Kelvinside Electricity Company, by laying down 
a water-tube boiler costing 21,309, three engines with dynamos cost- 
ing £7,656, and accessories estimated to cost £3,000. 


Grimsby.—A Local Government Board inquiry was held 
at Grimsby on Monday last, with respect to the application of the 
Town Oouncil for sanction to borrow £11,500 for purposes connected 
а боварро of ое power ш the borough. The deputy town 
clerk sta e original amount authorised to be borrowed was 
£43,500, and the total now required would be £55,000. There was 
no opposition. 

The Town Council on Tuesday decided to apply to the Local 
Government Board for leave to issue Corporation 8 per cent. stock, 
ки £60,000 being required for electric lighting and other public 


Guildford.—The Town Council has resolved to enter into 
negotiations with the Guildford Electricity Su pany, 
Limited, with a view to the purchase of ihe. оролун Bader 
taking. 

Hanley.—The Town Council has resolved to apply to the 
Local Government Board for sanction to borrow £4,000 for exten- 
sion of the electricity works. 


, Has tings. Tho iy Council has acoepted the tender 
е onstruction Company, Limited, for transformers, as 
and when required, during the current year; of Messrs. 
Limited, Salford, for switch gear for eight sub-stations, at a cost of 
£1,548 16s., and acoording to schedule; of Messrs. Higginbottom and 
Mannock, West Gorton, for an overhead crane, for the sum of £313; 
and of the Edison & Swan Oompany, Limited, for 5,000 200-vols 
lamps at schedule prices. | 


Hoylake and West Kirkby.—The District Oouncil 
has resolved to invite tenders for the erection in Hoylake of a 
generating station for electric lighting. 


Hungary.—The Buda-Pesth branch of Messrs. Sehuckert 
and Oo., of Nurembourg, bas just been formed into a separate com- 
pany, with a capital of 800,000 kr. 


Iltord.—The electric lighting scheme, which is estimated 
to cost £60,000, has been approved by the Local Government Board. 


Italy.—A company has just been formed in Milan, to be 
known us La Impresa Laurensana di Applicazioni Elettrichi. The 
object of the company is to pus down piant to utilise a waterfall in 
Isola del Liri, and to establish large electro-chemical works. 


Leicester.—A Local Government Board inquiry was 
held on the 14th inst, at Leicester, into the application of the 
Corporation for sanction to borrow £100,000 for electric lighting 

urposes. The inspector stated that in 1897 a Local Government 
Бау was held in Leicester, whereat sanction to borrow е sum of 
719 for electric lighting was asked for. This sum was divided 
into two items. Tho first item, £3,526, was to cover an excess of a 
loan previously sanctioned, and the second item, amcunting to £30,193, 
represented capital expenditure proposed to be incurred. The in- 
spector de the work thus to be done in connection 
with the second item, and said that to-day it was stated it had been 
carried out accordingly; not only so, but there had been an excess 
expenditure of £19,732. He therefore asked for the causes of this 
ex 


сева. 

The engineer, Mr. Oolson, in reply to the inspector, explained that 
the works, &c., amounting to £30,193, bad all been duly carried out, 
and the excess expenditure was rendered necessary by the extremely 
rapid growth of the demand, which had more than doubled since the 
last inquiry in 1897; tbe output for the half-year ended December 
91st last was 437,943 Board of Trade units, an increase of 45 per cent, 
on the previous year’s record. From June 30th last, thecharge has 
been reduced from 5d. to 4d. per unit for lighting, and 2d. per unit 


for power, with the result that 31 motors have already been fixed, 


The capacity of the present central station is equal to 1,400 £w., or, 
allowing for & spare machine, say, 1,050 xw., with a total boiler 
capacity somewhat short of this. The maximum demand for elec- 
tricity this winter has reached 880 Kw., leaving a m of 170 xw. 
only. In view of the increasing number of lamps ins ' ar 
with tbe strong feeling in favour of the electric light throughout the 
town, it is clear that a substantial increase of plant and cables must 
be provided before next winter. This being so, Mr. Colson has recom- 
mended a considerable extension of the central station, which, when 
completed, will contain four additional alternators of 1,000 Kw. each; 
to meet the immediate probable requirements, he has advised the 
erection of two of these machines, and five boilers, together with the 
necessary auxiliary apparatus. This would bring the capacity of the 
station up to 3,400 KW., with an equivalent amount of boiler power. 
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The engineer has also advised an extension of both high and low 


tension mains, together with the necessary sub-stations, transformers, 
&с. The following is the engineer's estimate of the cost of the work 
referred to:— | | 
Е e and dynamo room—superstructure .. £6,461 
Boflar nouse—su tructure ү ee Q. . . 9,8892 
Foundations for building and machinery ce .. 8,480 
Chimney stack and flue x єз ө ae Р 770 
——— £17,968 
Engines and alternatora (two sets) oe . 20,429 
Exoiters (two sets) p vs ae Р .. 1,900 
Boilers (five), steam pipes, ko. io "m .. 4,500 
Pumps... i x ЗА Part ds RT .. 421 
Economisers .. Vx Vs T s s . . 2980 
Steam, exhaust, and water pipes .. ся ys . . 1,577 
Trave ling crane.. Ка А m" ss E 4 950 
Switch gear x5 oa 
= 83,857 
High tension mains into town s as 4,900 
High апа low tension distributing cables 10,200 
Pipes and trenching .. s ee 8 4,764 
Joint and fuse boxes .. ys ЕЕ АЕ + .. 2,900 
Meters ee oe ee ee ` өө ee ee oe 695 
Sub-stations and transformers s as .. 17,190 
Switch gear for chambers .. 4x = ka .. 1,049 
— 84,428 
£80,968 


The total cost of the extensions thus amounts to £86,268, which 
together with the sum of £13,732 already overspent on capital 
account, amounts fo £100,000, the sum the Corporation is applying 
for. The following table sets forth the financial result of the а аны 
of the department from the commencement :— 


Received. Expended. Sinkin 
Total. Tete Е Loss. Profit, 


Interest. fund. 
2 £g s £ 2 
Year ending December 81в%, 1994 .. 882 508 180 190 — 
Half-year ending June 80th, 1895 .. 968 622 588 953 — 
19 „ December 818+, 1695 1,678 620 580 195 — 
» 79 June 80tb, 1896 oe 1,670 620 584 733 == 
я M December 81st, 1896 8,068 620 680 — 451 
n „ June “Oth, 1897 . 9,402 629 582 916 — 
a и December 81st, 1897 8,654 716 582 — 449 
I 50 June 80th, 1898 ee 8,659 1.127 682 = 46 
" " December 81st, 1809 5,881 1,048 1,554 — 645 
й » June 80th, 1899 . 5,040 1,011 1,068 — 887 
£27,042 £4,726 £6,880 £2,276 21694 


Total net loss at the end of June, 1899, £342, but the profit for the 
half-year ending December 31st last more than equals this amount. 
At a later stage Mr. Oolson stated tbat on the past half-year 
there was a profit of £1,089, and, after paying off the total net loss 
at the end of June, 1899, namely, £342, there was a net gain of £747. 
Those figures had not yet been audited, but he did not doubt their 


experts said the Leicester Corporation undertaking was the 
most ар to date and scientific of Pay ny 


Lennard added that it would depend partly on how soon 
they reduced the price again. | 

The inquiry was then closed, there being no opposition. 

It is interesting to note that during the last half-year the output 
of the gasworks, which is also under the management of Mr. Colson, 
has increased by over 12 per cent., in spite of the competition of the 
electricity supply. 


Limerick.—At a meeting of the Limerick Corporation last 
week Mr. Fraser entered into details of the Shannon Water and 
Blectric Power Scheme. It is proposed to construct а canal from the 
World's End, at the junction of the Grand Canal with the Shannon, 
above to Olonlara, two miles away, where the electric 
works will be situated for the generation of electric power for distri- 
bation in Limerick and elsewhere. Another canal, or tailrace, will 
convey the water back to the Shannon. The cost of these will be 
about £200,000, and another £100,000 will be spent on turbines and 
plant. The fall secured at Olonlara is about 40 feet. Sir Robert 
Kane in his “ Industrial Resources of Ireland” pointed out in 1840 
that there was a fall of 97 feet in the Shannon between Killaloe and 
that would produce 33,000 н.р. Mr. Fraser went on 
expert evidence to be given in the House of Commons 
will show that instead of being an injury to the fishing, the washing 
away of the spawning beds will be prevented by checking the heavy 

the river. s be introduced in the interests 
mittee, Mr. Fraserundertaking on behalf of the promoters to pay 100 
. F'raser on promo pay 100 
guineas to an expert appointed by the Corporation for the purpose of 
on the scheme. 
he Nenagh District Oouncil has unanimously resolved to support 
the scheme, while the Scariff Council has taken the contrary view. 


Liverpool.—The Local Government Board has given its 
sanction to the borrowing by the Oity Oouncil of the sum of £300,000 
for purposes connected with the supply of electrical energy. 


London.—8Sr.' Grorcz's, S.E.—The Vestry has resolved 
to petition against the County of London and Brush Provincial 
Electric Lighting Company's Bill. 

IsrrmGTON.— Tbe Vestry has accepted tbe report of the Electrio 
Lighting Committee recommending the addition of water storage 
tanks of 60,000 gallons capacity, and various improvements in the 
electricity supply station buildings, at a cost of £7,500. Acting on 
the assumption that the delay of the London County Council in 
granting the electric lighting loans is due to a misconception on the 
pr of the Council of its duty as а sanctioning authority, the Vestry 

declined to accept the provisional sanctions of £10,000 and 
£38 000, in place of the £19,200 and £56,261 asked for. 

SHorEpirou.—The Finance Committee reported at a meeting of 
the Veetry on Tuesday, having under consideration the question of 
charging the capital and revenue accounts of the electric light under- 
taking with bank interest, in consequence of the large overdraft 
which had accumulated since March 25th, 1899. It appeared that 
the general rate account received the sums allowed for bankers’ 
interest on the minimum aggregate fortnightly balances, and the 
same account paid the amount charged for interest on the overdrawn 
daily balances in respect of all the different funds of the Vestry, and 
in the opinion of the committee, that account should be credited 
with £1,333 for flnaroing the electric lighting department. The 
committee accordingly recommended that the sum of £1 333 should 
be debited to the revenue account of the electric light under- 
taking, and credited to the general rate account. After 
discussion, the recommendation of the O mmittee was adopted. 
A letter was received from the Battersea Voetry intiva‘ing that at 
the conference recently held to consider tne Bill pr moved by 6-е 
County of London ard Brush Provipci«l Blectrio Lighting Oomoany, 
the representatives of the local authorities present passed resolutions 
expressing the desirability that the authorities in the area aff cted 
should oppose the Bill. The Battersea V-stry anggest-d that a joint 
р should be presented against the Bul, and the Vestry decided 

со Operae with the former and other authorities in sealing the 
petition. 


Lond«nderry.—A report on the elect: io lighting question 
has bern submitted to the City Council by Sir W. H Preven. The 
report is stroncly in favour of municipal control, an icipating a con- 
nection of 30,000 lampe and a large power load in Londonderry. The 
question stands adjourned for further consideration. 


Lynn.—The Town Council has resolved’ to apnly to the 
Local Government Board for leave to borrow a sum of £10,000 for 
electric lighting purposes. | 


Malvern.—The ratepayers have unanimously decided at 
а public meeting nof to carry out the scheme res^mmended by My, 
Hammond. This appears to be a case where the consultiog engineer 
has told them what was unpslatable, and stuck to his ропе, in spite 
of every temptation to whittle down the scheme. Mr. Hammond 
stated in his report that unless Malvern could support a £30,000 
scheme, it would be impossible to establish electricity works on a 
aying basis. The report was referred back to the committee with 
2 request to get the consulting engineer to cut it down to £10,000. 
Mr. Hammond refused, and hence his being relieved of the trouble 
of carrying out any scheme at all. The Malvern District Council 
has held the provisional order for 10 years, and it will probably fiad 
that the time has now arrived when the Board of Trade will not let 
it play with the order any longer. 


Morecambe.—The Local Government Board has refased 
permission to a loan of £24,000 for electric lighting purposes on the 

und that the District Council has reached the limit of its borrow- 
og powers, 


Neath.—The Town Council has decided to oppose the 


South Wales Hlectrical Power Distribution Bill. 


Newport (Mon.).—The Town Council last week resolved 
to present a petition against the South Wales Electrical Power Bill, 
to be promoted in the ensuing session of Parliament. 


Paisley.— The Electric Lighting Authority is applying 
to the Secretary of State for Scotland for leave to borrow £20,000 


for electric lighting purposes. The present borrowing powers amount 
to £60,000. 


Perth.—Last week the Commissioners decided to charge 
consumers for their supply of electricity on the Brighton system at 
the rate of 3d. per unit after 90 hours’ consumption per quarter of 
the e 5 re pei first rara of € oon- 
sumption at 7d. per unit; and ge for energy 
supplied for motive power, heating, and cooking at the rate of 34. 


per unit. 
Rome.—The output of the Tivoli-Rome power trans- 


mission installation for the year 1899 amounted to no less than 
2,500,000 units. i 


Sheffield.—The total revenue of the electric ligh 
undertaking for 1899 was £23,342, against £19,038 in 1898, and the 


‘cost of production £9,021 against £6 334. Tne net profit for the 


year was £914. The output in 1899 incrcased 35 9 рег cont., and the 
number of lamps 34'8 per cent., as compared with 1898. 
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South Bank. — The District Counoil is making inquiries 
into the question of obtaining powers for electricity supply. 


Southgate.—The District Council has resolved to oppose 
the Bill of the North Metropolitan Electric Power Supply Company, 
under which powers are 1 to supply electricity in and other 
districts in the county of Middlesex. 


Sunderland.—The Town Council has resolved to oppose 
the County of Durbam Electric Power Supply Company's Bill now 
before Parliament, and to obtain leave to borrow £4,500 for the 
purchase of a site for tbe new electric supply station. A deputa- 
tion from the Council is about to visit various electricity supply 
stations. 


Swansea.—The Electric Committee of the каша о 
poration has authorised the mayor, chairman, town 
. attend at Westminster on the occasion of the second reading of 
the South Wales Electric Power Distribution Company's Bill. 
What for? 


Taunton.—The Electric Lighting Oommittee of the 
Town Council reports that the accounts of the electricity under- 
RA g for the past year show a credit balance of £603, after paying 
a 


Tiverton.—The Town Council has resolved to appoint 
Mr. W. P. Adams consulting electrical engineer to the Oouncil to 
prepare a report on the system of electric lighting to be adopted. 


Tunbridge Wells.— An elaborate report has been drawn 
up by the borough electrical engineer, Mr. H. Boot, on the compara- 
ve qualifications of incandescent gas and electric lamps for street 
lighting, in which the experience of other towns with the former is 
outlined. It is shown that while about double the light is obtained, 
compared with ordinary gas burners, the candle-power of the mantles 
rapidly falls off, and they are liable to destruction by vibration, 
insects, bad weather, and in cleaning; the average number of 
renewals per annum being roughly about а desen. Оп the other 
hand, about 90 British towns have increased or are increasing the 
number of their arc lamps, showing that satisfactory results have 
been obtained therewith. Lighting by glow lamps is also discussed, 
and it is stated that the same illumination as is offered by the gas 
company can be obtained for the same price, vis., £3 7s. 6d. per 
annum. The Lighting Committee having considered the report, has 
decided to erect 220 additional electric glow lamps in the side streets 
of the borough. 


West Ham.—At last week's Town Council meeting it 
was reported that the Lighting and Tramways Oommittee had had 
considerable correspondence with Mesers. Drake & Gorham on the 
question of the contract for the arc lamps. The Council, on the 
advice of the consulting electrical engineer, rejected the lamps, and 
required the substitution of others. The contractors had issued a 
writ to recover the balance of the amount of their contract with an 
extra claim, totalling £1,514. The Committee recommended that 
the Council accept the lamps, and that the contractors be asked to 
take £1,049 in full settlement of all claims. The electrical engineer 

d on the type of lamp and system which would bo best for the 

h Btreet extension. He suggested that the enclosed system of 
lamp, such as was in use in the Romford Road, should be adopted, on 
account of the better distribution of light which it gave. Having made 
& practical test of the British Thomson-Houston Company's lamp, he 
strongly urged the Oommittee to adopt it, whereapon the Com- 
m 6 the Council to purchase 25 series lamps at 

ne 

Patriotism in West Ham seems to be at a discount. At a meeti 
of the Town Council last week, it was proposed that half-pay an 
leave of absence should be granted to an assistant in the electrical 
engineer’s department, who had volunteered to join the Electrical 
пошрапу of the Royal Engineers, and to any others who might do 


The avowed supporters of their country’s enemies suc- - 


ceeded in rejecting the by 20 votes to 17, the labour 

x Der g the proposal by | party 
Yarmouth.—The statement of accounts of the electricity 

department shows a net profit for the last quarter of £376. 


ELECTRIC TRACTION NOTES. 


Bristol.—The controversy by co 
the Bristol Tramway Oompany and the Sanitary Committee has been 
carried a step further. It arose out of the reconstruction of the oom- 


carry out not only the letter, but the spirit of their agreement with 
the company, and considered that by spplying to the Local Govern- 
ment Board for sanction to do the work, and using their best efforts 
to obtain the necessary timber, they had done all in their power to 
give effect to the terms of the agreement of April 26tb, 1899, by 
which the Oorporation undertook to pave the sides of certain streets 
simultaneously, as nearly ae may be," with the company’s works. 
The words, “ as nearly as may be,” the city engineer contends were 
ipserted because both parties to the agreement know of the unavoid- 


ence between 


able delays attending application to the City Oouncil and the Local 
Government Board. Whilst,” said the city engineer in conclusion, 
" I do not consider your company can blame the Sanitary Committee 
for a delay not caused by them, I shall, without binding myself or 
them to any particular dates, proceed with the work at the earliest 
possible opportunity." 'The secretary of the company, in his reply on 
February 19th, disagreed with the explanation of the insertion of 
tbe words as nearly as may be.” The words were, he said, not 
specially inserted at all, but were part of the company's draft, and 
were intended to meet the difficulty of the tramway company’s and 
the committee’s workmen being in the street at the same time. The 
intention was for the Corporation workmen to follow the company’s 
workmen as the tramway work proceeded. The reply referred to 
other points, and concluded: "Iam now instructed by the directors 
to state that the subject is far too important to allow of their per- 
mitting it to remain in its present unsatisfactory position to the 
com 's serious detriment, and they have requested the company’s 
solicitors to deal with it.” 

Com- 


Londen County Council.—The Parliamentary 
mittee reported, at a meeting of the Council on Tuesday, that the 
South-Eastern Metropolitan Tramways Bill had duly come before 
the examiner, who informed the Select Committee on Standing 
Orders that the standing orders had not been complied with owing to 
the refusal of the County Oouncil and certain road authorities to give 
their consents. In the opinion of the Committee the promoters 
intended to endeavour to obtain a suspension of the standing orders во 
as to admit of the introduction of the Bill. It wae decided, on the 
recommendation of the Committee, to affix the seal of the Council to 
a үч be laid before the Select Committee on Standing Orders 
asking that the suspension of standing orders in the case of the Bill 
in question should not be permitted. The Highways Committee 
reported the receipt from the engineer of the Baker Street and 
Waterloo Railway Oompany of plans showing proposed stations at 
Piccadilly Оітсав and Oxford Circus. It wae decided to approve the 
plane of the former and disapprove those of the latter owing to the 
booking office accommodation being regarded as inadequate. It was 
resolved to approve plans submitted on behalf of the Whitechapel 
District Board for the erection of a generating station in Osborn 
Btreet, Whitechapel. 


Mandalay.—The people of Mandalay have decided to 
make another attempt to introduce an electric tramway in their town. 
The scheme submitted by the Burma Electric Works Syndicate, 
Limited, whose agent in Mandalay is Mr. M. F. Kindersley, has, with 
some modifications, been accepted by the Mandalay Municipal Com- 
mittee. The tramway is to be commenoed witbin one year and com- 
pleted witbin three years from the date of the order. 


The Metropolitan District Railway and Electric 
Traction.—At the half-yearly meeting of this railway last week, 
Mr. J. Staats Forbes, the chairman, made the following remarks on 
the question of electrical working :—‘‘ With regard to the trials of 
electric traction which had been made upon the line, the directors 
said nothing in the report about the matter, because they felt it 
would Ъз more satisfactory if he himself made a statement проп the 
subject, A report had been made to the directors by Sir W. H. 
Preec3 and by Sir J. Wolfe Barry. As in this case they were pro- 

osing to use electric traction under circumstarces entirely diff arent 
Кош those of the ordinary electrical railways, which were constructed 
in a special manner to be worked by electrical power, they themselves 
had a totally different problem, which wae to adapt electrical power 
to a railway constructed for an altogether different locomotive power. 
That was not such an easy thing to do as some people mizht imagine, 
and, therefore, although the shareholders had given their sanction 
and the company had acquired Parliamentary powers, together with 
the Metropolitan Company, they thought it well before adopting the 
new traction to make experiments u the line. This had been 
done, and the results had been repo to them by Sir W. H. Preece 
acd Sir J. Wolfe Barry. These gentlemen intimated that they were 
perfectly satisfied that the essential factors had been determined, 
acd that by electricity they could move a much larger weight than 
the weight of the company’s ordinary trains. The capacity would be 
quite 500 1 per train, as against 450, and that weight could 
be prope more rapidly, with greater certainty, with much less 
exhaustion of time in either stopping or starting, and, they believed, 
more economically per train mile than in the case of the ordinary 
trains. That was the conclusion come to by Sir W. Н. Preece and Sir 
J. W. Barry, who would shortly be prepared to satisfy any inquirer by 
tests upon the line. He, the chairman, thought the shareholders 
would agree that that was a very satisfactory statement to be able to 
make. Ofcourse, they must not lose sight of the fact that, assuming 
electric traction was proved to be satisfactory, and it was adopted in 
the interests cf the shareholders, it would cost more money, and the 
speculation was that the economy effected and the increased capacity 
in working would produce equivalent benefits and quite compensate 
them forthe change. All this would be a matter of history three 
years hence, he had no doubt. They would then have to consider 
what was the position of the other companies which ran trains upon 
this company's lines. He supposed they, too, would have to be per- 
suaded to use electricity. Tne shareholders were, of course, aware 
that there were three or four companies who had statutory running 
powers over this company's lines, and they were obliged to provide 
engines to this company's approval. He had thought it might be 
suggested that if the engine of the time were intended wnen that 
provision was made, it might again become subject, in course of time, 
t> tbis company’s approval in some other shape. At all events, he 


would proceed to raise tbe point, in practice, by suggesting that the 


time bad come for those companies to put on an improved engine. 
He did not know what such large companies as the Great Western 
and the London and North-Western would say to that, but he thought 
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might be persuaded to make the change if they were shown 
that it would be to their advantage to do so. All this, however, con- 
cerned the future.” 

In the House of Commons last week, in reply to Mr. Weir, Mr. 
Ritchie stated that substantial progress had made with the 
experimental work on the District Railway, and that it was proposed 
to run a train for the conveyance of passengers between certain 
points on the line in the course of a few weeks. 


Newport (Мор ).—А good deal of controversy has been 
aroused at Newport over the scheme of the Corporation to provide 
an electrical power station for the generation of electricity for 
traction and other purposes. The scheme will probably involve a 
very heavy outlay. A diversity of opinion exists as to the aite for 
the new station. There are two main es in the Oorporation, one 
recommending a site at Orindau, and the other а site in the new 
district known as Corporation Road. The latter party appears to 
be more numerous, but it is understood that Lord T will 
oppose a si'e in the Corporation Road district. Ata recent meeting 
of the Electricity Committee, 


The committee proceeded to consider the report of the chairman, Councillor 
Llewellyn, upon the question of ‘installing a traction and power plant alongside 
and in conjunction with the existing electricity works. In referring to the 
question, the chairman read a report by the borough electrical engineer, pointing 
out that there was ample room upon the existing site, without taking the water- 
works yard, to place the whole of the machinery for traction, power, and light 
for very many years, and he recommended that in patting down additional 
plant for traction purposes, it should be interchangeable for lighting purposes, 
and be available for dealing with the lighting by continuous current of the 
whole of the area of the borough within a radius of half a mile of the works. 
The existing alternating plant would then be available for dealing with all the 
future extensions of the lighting outside the area referred to. he estimated 
that the cost of altering.the lamps, meters, and transformers necessary for 
direct current in the half-mile radius would amount to about £1,200. These 
reports were discussed and considered, but no definite resolution was arrived at 
before the time fixed for a meeting of the Joint Committee «the Lighting and 
Traffic Committee and the Electricity Committee) appointed to recommend а 
site for the proposed power station. 

The Council having referred to this Joint Committee the question of recom- 
mending а site, the reports of the Lighting and Traffic Sub-Committee, and of 
the chairman of the Electricity Committee, who visited other towns, were 
supplied to each member of the Committee for consideration. Ata meeting of 
the Joint Committee, Mr. Councillor Llewellyn, the chairman of the £lectricit 
Committee, read a further report from the borough electrical engineer whic 
went to show that there was ample room alongside the ке site for putting 
down sufficient plant for power purposes to cope with the demand for very 
many years, and recommended that the plant laid down should be capable of 
being used for traction or lighting, and that the lighting of that portion of the 
borough within a radius of half a mile of the electricity works should be worked 
from such new continuous current plant, and the existing alternating plant 
should be confine! to the present and future lighting of the borough outside 
that radius. The whole of the reports having been considered, апа the borough 
engineer and Mr, Parshall having stated theic opinions upon the questions of 
obtaining coal and water and the foundations of the proposed site at Corporation 
Road. it was resolved that the Corporation Road site, as scheduled in the Bill of 
this session, bs recommended to the Council as the only site to be adopted for 
the erection of & generatiog station for electrical traction and power purpóses, 
car sheds, repairing shops, and tramway equipment. 


The report of the Joint Oommittee was presented to the Town 
Oouncil on Tuesday last week by Councillor Brown, who said that 
Mr. Parshall, the expert engineer who they had called in, was strongly 
in favour of the Oorporation Road site. 

Mr. Parshall submitted a report on the question of the electric 
station. A deputation visited various places (including Liverpool, 
Dablin and Cork), and saw the power stations there. The reports 


were favourable to a separate power station, apart from the lighting 


station located in Friars Fields. Mr. Parshall's report was favourable 
to the Oorporation Road site. Would the expert’s opinion be now 
thrown over? An area of about 5 to 6 acres was required where car 


sheds and workshops could be erected. The Corporation Road site 
was the only one which answered all requirements. At the present 


electric light station there is about an acre available for extension 
purposes. It was said that if the oration Road site was fixed 

, Lord Tredegar would oppose it. did not think that when 
bis Lordship considered the matter there would be opposition from 
him, but under any circumstances the interests of the town should 
claim pre-eminence. He proposed the adoption of the Joint Com- 
mittee’s report. 

Councillor Collier seconded. 

The Council ultimately went into committee on the matter, and 
the Press retired, it being understood that a report on the matter 
would be made at the next month's meeting of the Council. 

We understand that the result of the meeting of the Council in 
committee is that the three sites, viz, Friars Fields, Crindau, and 
Oorporation Road, will be scheduled on the Council's Parliamentary 
Bill, and sanction for all three will be sought, thus leaving the 
Council alternative sites. 


Sheffield —Mr. A. L. C. Fell, electrical engineer to the 
Sheffield Corporation, has returned from Berlin, where he has made 
an inspection of the generator which has been constracted there by 
the British Thomson-Houston Company for the Kelham Island power 
station. The engine with which the generator will be built up is 
being made by English contractors, and a separate test of the 
generator before shipment to this country was considered advisable. 

It is likely that in the near future an improved life-guard will be in 
use on the electric cars in the city. The Tramways Committee has 
been considering the question for some time, and we hear that an 
appliance has been hit upon which will be more satisfactory than the 
wirework fender at present in use. Steps are being taken to have 


the guard patented. 


South Essex.—On Saturday the Ilford District Council 
received official sanction from the Local Government Board for bor- 
rowing powers for the installation of electric light and electric 
tramways. The West Ham Town Council and the Et Ham and 
Leyton. District Oouncils have also similar schemes in band, and 
when the various projects—some of which are already commenced— 


are completed, a network of municipal electric trams will extend 


over the major portion of South Essex—from Seven Kings, through 
Manor Park, East Ham, Forest Gate, Upton, Plaistow, Oanning 
Town, Stratford, and Leytonstone and Leyton. 


Southampton.—At а Town Council meeting last week 
the Electricity and Tramways (J: 5 reported that they 
bad decided that the Electricity Committee should undertake thé 
maintenance of the entire electric equipment of the tramways at a 
charge of 3d. per Board of Trade unit sold to the Tramways Com: 
mitteo ; and, further, that the Electricity Committee provide а man 
to attend at the tramway depót during the hours of running the cars. 
The maintenance to include all to car equipment 
and renewal of car lamps and overhead work, but no other renewals, 
and the necessary staff for the carrying out of this work to be sup- 
plied by the Electricity Committee. Alderman Bone, in moving 
the adoption of the said the Committee thought the arrange- 
ment a very fair one. bt thought it necessary that the electric 
equipment of the cars should be under the electrical engineer in con- 
nection with the electric supply. The report was adopted. 


Surrey Light Railways.—The Surrey County Council 
have decided to abandon their comprehensive scbeme of light rail- 
ways for Kingston, Surbiton, Richmond, Barnes, Wimbledon, &c., in 
consequence of a resolution passed at the last meeting to the effect 
that such undertakings had better be left in the hands of local 
authorities, 


Wirral Electric Railway Bill.—In the above Bill we 
read, among other provisions, the following: —“The lands for the 
proposed generating stations are situated between the Birkenhead 
Docks Station and Bidston S ation; aleo the triangular piece of land 
formed by the junction cf the New Brighton branch railway with 
the Seacombe branch railway, and also adjoining Meols Station. The 
system of electricity adopted is similar to that of the Liverpool Overhead 

ilway, with carriages on the same pattern; aud by a more frequent 
and accelerated service of trains, which electricity makes essential if 
it is to become profitable, the future success of the company is looked 
forward to with the most sanguine expectations.” . 


Wolverhampton.—Sir Frederick Bramwell sat at 
Wolverhampton on Tuesday to hear evidence (as the arbitrator 
appointed by the Board of Trade) to enable him to determine the 
price to be paid by the Corporation for so much of the undertaking 
of the Wolverbampton Tramways Company as lies within the borough 
boundaries. After the hearing had proceeded for some time, it was 
announced that an amicable arrangement had been come to by 
which the company agreed to sell, and the Oorporation to purchase, 
the undertaking at the sum of £22,500, together with costs. Ic was 
stated that the amount thus agreed upon is about one-half the sum 
which the company fixed spon about two years ago: and about a 
third less than the sum the company hoped to obtain when they 
entered the arbitration room. | 


TELEGRAPH AND TELEPHONE NOTES. 


Electrical Communication with Lighthouses.—In 
the House of Commons last week Mr. Oharles M'Arthur asked the 
President of the Board of Trade whether it was intended to give 
effect to Olause 2 (5) of the Mercantile Marine Fund Act, 1898, which 
provided that in so far as might be compatible with the efficiency and 
safety of the lighthouse service telegraphic communication with 
lighthouses should be available for private m at reasonable 
charges, and if such was the intention, when he would be in a position 
to atate ding terms and conditions upon which these facilities would 
be gran 
Mr. Ritchie replied: The question how far electrical communica 
tion with lighthouses may be made available for private messages is 
one of the points which have been referred to an Inter-Departmental 
Committee, who are dealing with the whole subject of communica- 
tions between lighthouses or light vessels and the shore. Until I have 
received the report of that Committee I shall not be in а position to 
give the information asked for by the hon. member. 


Imperial Cable Communication.—The Times Mel- 
bourne correspondent, writing on 15th inst., says that the Victorian and 
New South Wales Governments have d to accept the Hastern 
Extension Oompany’s proposals to lay a d cable between the Oape 
and Australia, and considerably to reduce the present charges, on 
condition that the company is allowed to open its own offices in the 
principal cities for the receipt and despatch of messages. 

No contract has been signed, but the following terms have been 
practically accepted :— 

The Australian military authorities are to be consulted as to the landing site 
of the shore ends of the cable. The company having reduced its charges, 
cannot again raise them. The company is to be allowed to open local offices as 
soon as the Pacific cable or any other competing cable has been laid; mean- 
time the reduced charges are to take effect three weeks after the contract has 
been signed. 

In the Victorian Legislative Assembly Mr. Duffy and Mr. Gillies 
challenged the 5 on the ground that they would 
injuriously affect the fic cable, which the Colony was pledged to 
support. Mr. Watt, the Postmaster- General, replied that the Govern- 
ment intended to adhere fully to the obligations of Victoria to 
support the Pacific cable, but wished meantime to give the public the 
advantage of cheaper cable rates. i 

The Ottawa correspondent of the same paper telegraphed on 
February 19th :—Canada is unalterably opposed to any concessions 
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‚ to the Eastern Extension Оошрапу. The Melbourne despatch in 
tte Times of Saturday was read in the House of Commons to-day 
Mr. Casey, who stated that if tbe privileges mentioned in the tele- 
gram were granted to the company the Pacific cable project would 
be seriously injured. Sir Obarles Tupper said that at the moment 
when a partnership was entered into between the British Government 
and the different colonies regarding the construction of the Pacific 
cable it was not legitimate for either Great Britain, Canada, or 
Australia to alter the status quo by any concession to the Hastern 
Extension Oompany which would militate against the financial 
success of tbe project. 

Mr. Mulock said the question was of far-reaching importance to 
the whole Empire. The Government held the view that if the 
suggested concessions were granted to the Hastern Extension Com- 
pany, they would endanger the success of the Pacific cable project. 
The moment tbe Eastern Extension Company got а footing in 
Australia they would practically secure the control of the cable 
business. The company would acquire interests and would influence 
public opinion in such a way as might lead the Australian Govern- 
ments to ask for the postponement of the Imperial project. The 
Dominion Government felt that delay involved the defeat of the 
entire scheme, and they took tho same view as Sir Charles Tapper 
that the colonies were partners in the project. There should not be 
the slightest alteration in the conditions without the consent of all. 
The Eastern Extension Company, with great astuteness, sought to 
have its application dealt with at headquarters in London. Oanada 
strenuously objected to this, and within the last 48 hours telegrams 
had been sent to the Imperial and Australian Governments embody- 
ing the views of the Dominion. 

A Reuter despatch from Ottawa says that the Canadian Govern- 
ment was again closely questioned on the 20th inst. in the House of 
Commons as to whether the Imperial Government were consenting to 
concessions by Australia to the Eastern Extension Cable Company. 
In the course of a long and somewhat animated debate, som» meom- 
berscalled in question the sincerity of the Imperial Government in 
the scheme. Mr. Mulock, the Postmaster- General, assured the House 
that the Government had no information justifying such a conclu- 
sion, and was satisfied that the allegation was without foundation. 
An uneasy feeling isevidently arising among the public prejadicial to 
Ta) зек sentiment, considering Canada's action in regard to the war 
in South Africa, that the Imperial Government has failed heartily 
and actively to promote the Pacific cable scheme. 

In the House of Commons on Tuesday, Sir E. Sassoon asked the 
First Lord of the Treasury whether Her Majesty's Government will 
consider the desirability of withholding their sanction from future 
agreements between the Eastern Telegraph Company and the sub- 
sidiary companies and the Oape, Indian, and Australian Governments 
until Parliament had had an opportanity of taking of 
them; and whether, if the Government had no control over those 
conventions 20 far as regards the Oolonies, Her Majesty's Government 
would point out to the Colonial Governments concerned the expedi- 
ency of abstaining from any final decision until an Imperial policy of 
a comprehensive nature, embracing Oolonial interests, had bsen for- 
mulated by Parliament in the course of this session. 

Mr. Balfour, in reply, said: I think my hon. friend will see that 
the matter to which he calls attention in this question is one which 
cannot really be dealt with by the Imperial Parliament alone. It is 
а matter for negotiation between the self-governing Colonies and the 
Home Government. 


Also in reply to Bir E. Sassoon, Mr. Ohamberlain said:—The . 
question of the arrangements for constructing and laying the Pacific . 


cable is under the consideration of a committee, on which the 
Imperial Government and the colonies interested are eee 
represented, and Her Majesty's Government understand that the 
deliberations of the committee will soon be completed. The committee 
is aware of the state of the market for cable materials. 


Glasgow Telephones.—The North British Daily Mail 
says that the Glasgow committee in charge of the telephone scheme 
had a meeting with their engineer, Mr. ‚ last week. It is 
expected that a complete installation of telephones will be in work- 
ing order within the next 12 months. The service will be an inde- 
posent one, and the system adopted is the twin-wire underground. 
The committee are said to be confident that, if they can supply this 
improved method for 5 guineas а year instead of £10, which is the 
rental at present, they will soon have a larger number of subscribers 
than the Telephone Oompany now has. | 


Overhead Wires in the City.— The City Press says 
that the Oorporation is taking action with а view to safeguarding the 
peus against the dangers of overhead wires in the City. А notice 

as been published warning the owners of all wires, supports, and 
at‘achments to place identifying marks проп them in accordance 
with the London Overhead Wires Act, 1891. Ifthe work is not com- 
pleted on or before Thursday, Ist prox., they will be removed. The 
penalty of failing to comply with the demand is £5, with a further 
penalty not exceeding 40s. for each day the offence is committed 
after a conviction is recorded. Da tails and specimens of the identify- 
ing marks must be sent to the town clerk (Sir John B. Monckton) 
without delay. The Oorporation has only just recently appointed an 
inspector, who, we are informed, has failed to discover any distin- 
guishing marks; indeed, in this particular the identifying clues are 
conspicuous by their absence. The late Commission of Sawers never 
grappled with the difficulty, as the question of underground wires 
. loomed large in the future, and, conseqaently, the provisions of the 
Act do not seem to have been enforced within the City. The Cor- 
poration, however, possesses full powers to deal with overhead wires, 
and, it the Act is not carried out within all reasonable limitations, 

the offending wires can be cut, and communications destroyed. Buch 


е 


an extreme measure is not likely to be taken by the Corporation at 
the present juncture, but certainly it is high time that the owners of 
overbead wires should realise their responsibilities. 


Pacific Cables.—The Standard Berlin co ndent 


cable 


holds itself fally committed. 
At the Colonial Office on Tuesday the Pacific Cable Board held а 


third meeting. Sir Francis Mowat presided, and there were seven 


other members present. Lord Aberdeen the meet ing, and 
there were signs that the labours of the Board would terminate much 
sooner than those interested in this project had reason to ex pect. 


Telegraphic Breakdown.—It is stated that at about 
mid-day on Wednesday last week the City cable companies suddenly 
stopped working. On investigation it was found that а Post Office 
man, g wires at the corner of Queen Ohea had 
by some means upset anaphtha lamp and set fire tothe w exposed 
gutta-peroha lines, of which there were 300. The man had to cut his 
way out through the canvas screen, and e wire was burned out. 
Great difficulty arose in repairing, owing to the leaden tablets bearing 
the numbers of the lines being melted and destroyed. The cable 
companies suffered great inconvenience, and at one o'clock very few 
had got through. The Eastern, Great Northern, and ali the Atlantic 
companies buffered badly. There was not a single wire to the Stock 
Exchange, and had it not been for the pneumatic tubes the members 
would have suffered much more inconvenienoe. 


Telegraphic Interruptions and Repairs:— 
OABLEMM. Down, Repaired. 
Wasr INDIES :— 


eee [I1] (KIJ Jane 30, 1899 eee eee 
Trinidad-Demerara (1891 dupli- 
cate) eee see . 0 Oct. 33, 1899 eee eee 
Ca Pinheiro eee 066 [117 Oct. 11, 1899 eee eee 
Oayenne-Paramaribo - Feb. 16, 1900 one 
Е raham ee ooo Feb. 20, 1900 oe 000 
eee [A1] eee June 20, 1899 eee 606 
Majunga-Tananarive i .. Fob. 9, 1900 eas 
Tangier T 85 .. Jan. 2, 1900 , - 
LANDLINES. 
Wast INDINS:— 
Communication with Port de Paix 
(Haiti) eee eee eee [11] Feb, 20, 1900 066 eee 
Bourn AFRICAN :— 
Oommunication with Mafeking 
and beyond eee eee Oct. 13, 1899 зоо [11] 
reporte - Oot. 18, 1899 
ver [IX] eee е 1 eee (06 
unication with n of ' 


Моо: Biver (Natal) eee eee Oct. 22, 1899 EN [LI] 
Oommunication with Oolombia  ... Oot. 23, 1899 , 
Communication with Valentia | 


(Venesuela) ki * Nov. 18, 1899 ... Feb. 8, 1900 
Oommunication with all towns of 
United States of Oolombia beyond 
Baenaventura ... sai .. Jan. 22, 1900 ... T 
Oommunieation with Rome - Рега | | 
beyond bg ive ii i E Se 0 
Baig on · Bang voc ses eee HCD. r] 1 000 во, 8, 
# ibi e. . Feb. 12, 1900 ... Feb. 13, 1000 
i iss M „+, Feb. 16, 1900 ... Feb. 16, 1900 
| " hb а Feb. 19, 1900 . . Feb. 19, 1900 
Berena-Valparaiso ... ... .. Jan. 16, 1900 eee 


Wireless Telegraphy.—The Morning Post says that 
Mr. „Secretary of the United States Navy, is of opinion that no 
system of wireless telegraphy of any practical value has yet been 
devised, and he has consequently decided against the present adoption 
of it in the American Fleet. At the same time experiments are being 
made on the other side of the Atlantic with a system which is said to 
be very simple, and tha Trinity House is said to have been offered 
another method. Meanwhile a number of experiments are to be 
carried out by the officers of the Vernon at Portsmouth with the 
object of establishing wireless telegraphic communication between & 
ship at sea and the shore by means of a balloon. 16 is perhaps not 
generally known that the Admiralty has by no means abandoned the 
system of its own, and that this system is being gradually improved 
and perfected. 


— — —L— .ä— — 


CONTRACTS OPEN AND CLOBED. 


OPEN. 


Aberdeen.—February 28th. The Tramways Committee 
wants tenders for four electrically-equipped ашсыз. Beo our 
* Official Notices” February 9th. 


koc mock e oc 
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Birkenhead. — March 1st. The Corporation wants 
tenders for the supply and laying г feeder and distributing mains. 
Bee “ Official Notices " February 9th. 


Blackburn.—February 26th. The Corporation wants 


` tenders for feeder cables for electric traction. See ошаш Notices " 
February 16th. 


Durban (Natal).— a 2nd. The Corporation i is invit- 
quocl гире rails, 64 tons of fishplates 
пон, bonds, &o.), 407 loads А hardwood „ &0, ive 


miles of equivalent single track, the Corporation la 
foundations and making up roadway. Bee “ Offi 
Notices” February 9th. 


Edinburgh.—March 5th. The Corporation wants ten- 
ders for the extension of 1 hting at Shrubhill tramway 
power station. See “ Official Notices to-day. 


Farnworth.—March 7th. The Urban District Council 
invites tenders for Lancashire boilers, 


ulators, 
. Bee “Off 
France.—March 8th. The French Post and Telegra һ 

authorities in Paris are inviting tenders until March 8th for 
supply of 229 kilometres of gutta-percha insulated electric cable in 
six lots. Particulars may be obtained from, and tenders are to be 
sent to, Le Sous-Becretariat Etat des Postes et des Telegraphes, Rue 

de Grenelle, 103, Paris. 

invited 


Germany.—February 28th. Tenders are 

until the 28th inst. by the Prussian State d orities at 
Hanover, for the supply of 27,000 porcelain йаша, К four tons of 
insulated wire, and 224 tons of кошар wire. Tenders are to be 
sent to Die Konigliche Eisenbahn Direction, 7, Joachimstrasse. 
Hanover, whence particulars may be obtained on payment of 64. 


Germany. — March 2nd. Tenders are being in е 
Oalogne for the supply of 74350 porcelain шайба, 19j tons of 
т ыы 4, tors, 19} tons 
eopper-bronsze wire, 64 tons of insulated wire, and 258 tons of 
Pi ee iron wire. Tenders marked " bot auf Lieferung 
von Telegraphen materialen are to be sent to Die Königliche Eisen- 


bahn Direct 28, Domhof Erdgeschoss, Oologne, whence parti - 
calars may be 
Gleucester.—February 27ih. The 0 tion invites 


tenders for the wiring of the Guildhall, ildhall, public and electricity 
eee the necessary fittings. Bee “ Official Notices " February 


Horsham .—March Ist. The Urban District Council 
is wanting tenders for water-tube boilers, каз үй two steam 


dynamos, switchboard, 6-ton over veller, mains, road 
work, aros, and station lighting. Bee н Official Notices " 
January 26th. 


Lancaster.—March 22nd. Tenders are wanted for three 
boilers, superheaters, economiser; three 175. n. . steam 


h urposes at the 
lighting purposes atthe Hainill Согу Акуш. 
Leeds.—March 21st. The Tramways Committee wants 
WWW aoo ч Official Notices” 
у. 


tenders for boilers, тйк с т Slectrio Haben or g 


Newcastie-om-Tyne.—March 2nd. The Tramways 
Committee wants tenders for 130 car bodies, trucks, and electrical 
equipment for same. See Official Notices” February 2nd. 

Peplar.—March 1st. The Board of Works is prepared 
8 for fitting up consumers’ “Sonera cr igh 


ing, free of initial cost to the Board or consumers, See “ 
Notices” February 16th. 


Rochdale.—February 28th. The Corporation wants | 


tenders for electricity meters. See Official Notices” February 2nd. 


Salford.— February 28th. The Corporation wants tenders 
cal stokers, economisers, jet ocon- 


South Shields.—March 12th. The Corporation wants 
tenders for high and low tension cables and ducts. See “Official 
Notices ” to-day. 


Sunderland.—March 2nd. The Corporation wants tenders 
for the supply of steam, exhaust, feed and other pi and two 
Keam-driven induced draught fans and accessories. Bos “ Official 
Notices” February 9th. 

RN 281d. The District Council 

. for the su of Chingford lighting and Dowson gas 


. Ohingford. Ste "Official Notices ” 
NE 


‘lighting. Bee 


Wednesday, Feb 
Oarus- 


Wigan. —March 8rd. The Oorporation wants tenders 


for steam ria g, feed pumps, 1 feed water heaters, 


piping, &c., for electricity ” to-day. 


Wimbledon. — February 26th. The District Council 
wants tenders for 25 lamp-posts for GET TREE electric street 
See Official Notices February 16: 


OLOSED 


Bradford. — The Electricity Committee has decided to 
accept the tender of Mesers. Siemens Bros. & Oo., Limited, to supply 
an additional armature for a 600-Н Р. dynamo ‘at the Valley Road 
Electricity Works. 


Glasgow.—The Corporation have accepted the tender of 
Messrs. D. Bruce Peebles & Oo., for three 350-н р. generators direct 
coupled to Willans engines for the contract price of £7,500. 


Glasgow. — Mr James White is to supply two sets of 
feeder panels, &., for the switchboard at Port Dundas Electric 
Station at £3, 219 14s. 10d. Tne Blectrio Construction Company, 
Limited, are to provide electrio motors for elevators at the Pollok- 
shaws Road Station at a cost of £170 15s. each. 


Hackney.—The Hackney Vestry, at their meeting on 
ыи 14th, had under consideration the re of their consult- 
ing engineer, Mr. Robert Hammond, on the tenders received for the 
accumulators required for the municipal electricity works. The fol- 
lowing is a list of the tenders received ; that of the Tudor Accamu- 
lator Oompany, Limited, for £7,665, being we — 

The Tudor Acoumulator Company .. is . £7,665 


The D.P. Battery Company. is ise .. 8,783 
The Electrical Power torage Company ee ея .. 9,918 
The Hart Accumulator Compan T .. 10,828 
The Chloride Electrical Storage Jaynáicato ' s .. 12,407 


London.— The Bermondsey Vestry have accepted the 
tender of geras Hughes and Stirling, amounting to £10,242, for 
the supply of a six-cell refase destructor, in conjunction with 
the electric lighting station. The criticisms of the consulting 

which we hope to print in our next issue, will be of 
considerable interest to makere and others concerned with the 


Sunderland.—The Town Council has accepted the tender 
of Messrs. Moon, Loughlin & Oo., for a traction switchboard. 


Tunbridge Wells. — An order has been 1 given to the 
Klein Engineering Oom to erect at the Oorpo electricity 
station, a combined condensing and Kleine water cooling кы for 
engines of 1,900 E P. 


FORTHOOMING EVENTS. 


Friday, February 33:4. —At5 m. 5 Society. Agenda: Prof. 
W. Wood, of the U Mer d of Wisconsin, U.B.A., 

wil exhibit and describe his: 1. Photographs of sound 

waves and the kinematographical demonstration of the 

evolutions of reflected wave-fronte. 2. A new seudo- 


ы se 9. Diffraction colour-photographs. 4. Artificial 


At S p ‚ш. — Institution of Civil Engineess. Paper on 
a Bp " by B. Humphrey, Stud. Inst. O. E., 
and H. E. O'Brien, B. Bo. (Victoria), Stud.Iast.O R. 

At 8 p.m.—Eleotro- Harmonic Society Concert, Ladies’ 
Night, Oafé Monico. 


Saturday, bart 24th.—At La p.m. инт Бо 55 
Electrical oers, eansgate Но 
Manchester A paper will bs read by Mr. A. Rothwell, 
Assistant Engineer and Surveyor to the Radcliffe 
District Council, on Destructors and their Application 
to Electric Light and Power Stations,” illustrated with 
lantern, drawings, and model of a modern destructor. 
Tuesday, February 27th.—At 8 p.m. Northern Society of Eleo- 
trical Engineers, Grand Hotel, Manchester. Annual 
general meeting, presidential address, &. 
At 8 p.m.—Institution of Civil Engineers. Paper on Oor- 
rosion of Marine Boilers,” by John Dawrance, M.I.O.R. 
28th.—At 8 p.m.. Society of Arte. Prof. 
Шоп on “The Pneumatic Dispatch.” 
Thursday, March 1st.—At 8 p.m. Meeting of the British Association 
ч r (Manchester branch), at the 


E. 
DE by those interested, from Mr. W. E. Butcher, 
209, Gt. Cheetham Street, Manchester, hon. sec. 


Friday, March 2nd.—At 8 p.m. Institution of Janior Bagineers, at 
the Westminster Palace Hotel. Paper on Hleotrolytio 
Zinc as a Protective Metallic Coating for Iron and 
Beoel,” ы William Paddon, of Wrexham, member 


- ui сс 
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Bpecial meeting of tbe Physical Bociety, in the Physical 
Laboratory of University College, Gower Street, by the 
kind invitation of Prof. Oallendar. Agenda: — (1) “The 
Relative Rates of Effasion of Argon, Helium, and some 
other Gases,” by Dr. F. G. Donnan; (2) “On the 

Distillation of Liquid Air and the Composition of the 

Gateous and Liquid Phases,” by Mr. E. C. О. Baly; 

(3) “ The Reversibility of Galvanic Cells," by Mr. T. 8. 

Moore; (4) “ Oa the Damping of Galvanometer Needles," 

by Mr. M. Solomon. 


Saturday, March 3rd.— 46 3 o'clock. Royal Institution. Lord 
Rayleigh delivers the first of a course of six lectures 
on “Polarised Light.” 

At 2.30 p. m. —Iustitution of Electrical Engineers. Studente’ 
visit to Waterloo and City Railway. 


At 3 p.m.—Institution of Junior Engineers. Visit to Mesers. 
. . Maudslay, Sons & Fields, Belleville Boiler Works, Bast 
Greenwich. 

Electrical Engineers Volunteers“ tend-off dinner (see 
“ Correspondence " columns this week). 

Taesday, March 20th.—At 4.30 p.m. Society of Arte (Foreign and 

Seg Colonial Section). Sir Edward A. Sassoon, Bart., M.P., 
Imperial Telegraph Communication.” 

Wednesday, March 21st.—At 7 p.m. Institution of Civil Engineers. 


Annual Dinner, Merchant Taylor's Hall, eedle 
Street. 


THE SOCIETE DES ELECTRICIENS. 


Тип monthly meeting of the Society took place in Paris on Febraary 
7th. First the President announced the death of Prof. Hughes, who 
` left to the Society a sum of 50,000 francs. 

M. Bochet then made some observations on arc lamps working 
at low voltsge—discussed before. He remarked that with these 
lamps a saving can be realised by working them three in series on 110 
to 120 volts. Bat it is necessary to use carbons of superior quality. 
He quoted the researches of M. Blondel, which have shown that the 
photometric efficiencies of low voltsge lamps were lower than those 
of lamps working in the ordinary way, two in series on 110 volts. 
Bat these researches date as far back as 1897, and since that time 
great progress bas been made in the manufacture of carbons. M. 
Bochet mentioned several installations, and particularly the railway 
at Sceaux, where three arc lamps have been used on 120 volta. But 
these ampi wero well maintained and looked after, and arc lamp 
carbons of a superior quality used. Не concluded by saying that all 
arc lamp systems allow of being worked with а reduced difference of 
potential, but special carbons are required. As a rule, it is also 
necessary to leave a margin between the total difference of potential 
and the difference of potential at the terminals of the lamps. 

M. G. Roux then explained that in private installations, where a 
difference of potential of 115 to 120 volts was available, he was able 
to obtain results with three lamps working in series. He also 
mentioned an installation in the Clichy sector comprising four groups 
of three lamps in series, and one of two lamps in series, ia which all 
the lamps worked perfectly. 

Lastly, M. Brillié added that he was able to work five lamps in 
necessary to havo special carbons, bué — the carbons 
necessary ave car but w tensi 
must be tested and selected. id 

M. Vedovelli then submitted some high tension apparatus. The 
first instrument was a circuit-breaker designed by Mr. Still and pro- 
vided with a mica screen. As soon as the breaker has begun to 
open $һе circuit this screen is introduced into the arc and cuts it. The 
apparatus enables 50 amperes to be cut at 6,000 volts. The arc can 
also be cut by stretching it to its utmost limit. To affect this, he 
has arranged two vertical rods of zinc which he has then brought 
together in the form of a V, leaving a space at the lower end. 
arc is formed at the bottom and mounts towards the top, 
‚ Where it is broken. For 6,000 volts the space between the 

two rods at the bottom is 6 oentimetres, and the length 
of the rods 50 centimetres. For 10,000 volts rods 70 centimetres 
long would be required, with a space of 10 centimetres at the bottom. 
М. Vedovelli also showed an oil circuit-breaker by Mr. Still, and 


concluded by describing apparatus for transformers for connecting to 


earth when contact is made between the primary and the secondary 
circuit. This apparatus consists of two metal plates separated by a 
sheet of mica, the thickness of which is determined according to the 
voltage to be attained. This sheet of mica is pierced with holes, and 
an arc is formed between the two metal ‘plates at the determined 
Tae For 400 volts the thickness of the sheet of mica is 2 milli- 
metre. 


HOMES FOR DISCHARGED SOLDIERS. 


THE BuILpING TRADES’ GIFT. 


Electrical Section. 


CONTRIBUTIONS in kind towards the electrical equipment of 
the six homes, for which the detailed specifications were 


given in our issue of the 2nd inst., will be gratefully 
acknowledged by the honorary steward, Mr. Max Byng, of 
69, Queen Victoria Street, E.O.; while the honorary 
treasurers, Messrs. H. Alabaster, Gatehouse & Oo., of 4, 
ее Hill, E.C., will be glad to receive cheques in aid of 


We welcome the new additions to the list, and hope to 
see many more contributions to this most worthy object. 


Lust or Donations TO Dats. 
.. €26 5 0 


eee ees eee eos 5 0 

Messrs. W. J. Farso & Oo., Nottingham—Fittings and labour to fit 
three homes with lightning conductors. 

The Newton Electric Engineering Company, Taunton—Oae 12)-xw. 


dynamo. 

Messrs. Rashleigh, Phipps & Oo., Oxford Street, electric contractors 
—Labour for wiring one home. 

Messrs. T. Olarke & Oo., Blcane Square, electric contractor: Labour 
for wiring two bomes. 

Alley & McLellan, Glasgow—Two 50-н.р. engines at half cost price. 

Mr. а аа Upper Thames Street—Electric light fittings and 
switches. 

The General Electric Company, Limited, Queen Victoria Street— 
Switchboards, cut-outs, ceiling roses, and switches. 

Edison & Swan United Electric ht Company, Limited, Queen 
Street Lampe and lampholders for the six homes. 

Worthington Pumping En Oompany, Limited, Queen Victoria 
Street—The feed-water pumps required. 


NOTES. 


Obituary.— There has passed away a link with the past 
in the of Mr. William Watkins, who has just died 
(February 10th) at Ladywell Park, Lewisham, and who 
had been connected with telegraphy since its introduction 
in England in 1837. He was born in 1823, and in 1836 he 
was a boy in Sir William Fothergill Cooke's garden, and 
assisted him in all his early experiments. In 1844 he was 
employed in the construction of the-firat permanent line of 
poles and wires erected to Portsmouth for the Admiralty 
and the London and South-Western Railway. He remained 
as inspector of that line in the service of the Electric Tele- 
graph Company, and in 1870 he was pensioned by the Post 
Office, and passed into the service of the South-Western 
Railway Company, from which he retired on April 13th, 
1899. He was quite an historical figure on the South- 
Western line, and was a very fine specimen of his class in 
appearance, feeling, and character. He was very much 
i gin by everyone. He was on Sir William Preeoe's 
staff from 1856 to 1870, and on Mr. Goldstone's from 1870 
to 1899. He thus reckoned 68 years continuous service in 


telegraphy. | 


Reaping the Whirlwind.—A “private circular" has 
чн ў our bands, in which is embodied one of the most 
outrageous attempts to get something—in cash—for nothing 
that we have ever met with. Primary battery “plants” are 
nowhere in comparison with the sublime impudence of the 
scheme of which we speak. The circular, a kind of 
prospectus, sets forth a so-called invention for “ obtain- 


ing power from air currents in moving trains.“ The 


invention consiste in mounting upon a truck attached toa 
railway train a wind engine, whose vanes аге so exposed as 
to catch the air currents due to the motion of the train. The 
wind engine is to drive a dynamo во as to charge aconmu- 
lators.. The chief cost of production of the energy is said to 
be the freightage of one waggon, while every express train 
offers 100 Н.Р. or more of free energy (sic). As the 
average charge of supply companies is said to be 74d. per 
unit, a very large margin of profits is promised. We 
need not go farther into this exhibition of folly. To 
crown all, a quotation from Lord Kelvin is made use of, 
referring to the employment of wind power for charging 
accumulators. But even Satan can quote Scripture when it 
will serve his end. 


Electric Fans v. Coolies.—The Pankah ooolies in the 
Calcutta High Court have had to make way for electric 
fans... 
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* Earthed Outer" and “Armoured Wiring 
Systems,’’—As we go to press the following letter comes 
to hand from Mr. F. Bathurst :—' Even if your corre- 
spondent, Mr. Zingler, may feel satisfaction at having 
‘drawn’ me, I regret that I am at the moment so much 
‘otherwise engaged’ I cannot give him the opportunity of 
‘quartering’ me. It will be better for both of us to con- 
tinue to ‘live and learn’; for my part I will try and fathom 
the necessity of ranning two bare wires on different circuits 
in the same insulated tube, instead of taking (as I do at 
present) two separate wires and tubes of smaller diameter 
from the nearest distribution board; but will Mr. Zingler 
carefully read and ‘digest’ Mr. Chamen’s recent Glasgow 
paper and satisfy himself, amongst other pointe, as to the 
general undesirability of ‘ bunching’ conductors? Whilst 
we are each trying to help it forward, we must both wait for 
the ‘ wiring millennium,’ but the active and inquiring mind 
of your correspondent may, I suggest, find some ‘ profit,’ if 
he will experiment with conoentric ‘tube’ as distinguished 
from ‘wire’ systems, and discover, to his own satisfaction, 
‘that the former possess certain defiaite advantages in respect 
to mechanical strength and facility (perfection) of erection. 
If, at the same time, he considers such side questions as the 
‘ове and limitations’ of fuses, &c., he will, figuratively 
speaking, come to the conclusion that a cat may have to be 
killed in more ways than one, and that the insulation of a 
wiring conductor can be better secured by keeping the insula- 
tion around the wire rather than directly upon it.” 


Personal.—Mr. Fredk. Theodore Ezgers has resigned 
his position as managing director and secre 
British Schuckert Electric Oompany, Limited, and he is no 
longer connected with that company. Mr. Arthur George 
Seaman has been appointed manager, and Mr. H. J. Olement 
Wells secretary, to the company. | 

Owing to the death of his brother, which, as we have 
already stated, followed as a consequence of an accident 
in the hunting field, Mr. C. E. Hodgkin has been com- 
к to resign his position as works manager at the 

alcon Works of the Brush Electrical Engineering Com- 
On terminating his duties at Falcon 


jimited. 
Works, Mr. Hodgkin will join the board of the Brash | 


Company. 


Parliament and the Power Schemes.—We read in 
Tuesday's Times that a meeting of Welsh Liberal members 
was held in one of the committee rooms of the House of 
Commons on Monday, to oonsider their attitude towards the 
South Wales Electrical Power Distribution Company's Bill, 
in view of the resolutions hostile to the measure at 
the recent conference of local authorities affected by the 
scheme. Mr. Alfred Thomas, the chairman of the Welsh 
Liberal party, presided ; and amongst those present was Bir 
William Harcourt. It was decided to support the motion 
for the rejection of the Bill, of which Sir J. Dillwyn- 
Llewelyn has given notice for the second reading stage ; and 
it is undera that Sir William Harconrt will take part in 
the debate. The main ground upon which the measure is 
opposed is that, Parliament having authorised the Corpora- 
tions of. Cardiff, Swansea, and Newport to borrow money for 
establishing electrical supply undertakings on the security 
of the rates, special powers ought not, in the interest of the 
community, to be granted to а company trading for profit to 
execute work of a similar character within the areas con- 
trolled by these Corporations, or to enter into competition 
with them. It ap that the area over which powers are 
sought by the Bill contains 1,087 square miles, and com- 
Prises the whole of Glamorganshire and the most populous 
parts of Monmouthshire. Three Bills on kindred lines, 


relating to Lancashire, Durham, and Tyneside respectively, 


being also before Parliament, it been arranged 
that all four shall be put down for second reading 
at the same sitting, the date provisionally arranged 
being March lst. As the same general arguments 
apply in each case, one discussion will, in these circum- 
stances, suffice, and the fate of the measure which happens 
to stand first on the list will determine that of the other 
three, . It may be noted that last year Parliament refused 
powers similar to those sought by the present Bills in two 
cases, In the course of the debate on the General Power 


of the 


by & 8,000-volt shock. 


Distributing Company's Bill, which was thrown out on the 
motion for second reading, Mr. Ritchie said :— 


It seemed to me the principle of the Bill was a direct attack upon 
the rights, privileges, and duties of municipal corporations, and what- 
ever might have been the contingent advantages which might accrue 
in consequence of tho passage of this Bill, I should have been bound 
to tell the House I did not think it would be wise in passing a Bill 
which practically set aside the existing law which adequately protects 


corporations in the exercise of the duties which they have to dis- 


charge. Any private Bill of that kind setting aside rights which 
corporations have by law ought to be rejected. | 
. Mr. Galloway, M.P., has payon notice that he will pro- 
рове that on the весопа ing of three of the Electric 
ower Bills that stage of the measures should be postponed 
for six months, These motions relate to the County of 
Durham Electric Power Bill, the South Wales Electrical 
Power Distribution Bill, and the Tynside Electric Power 
Bill. Sir John Dillwyn Llewelyn has also given notice for а 
motion of a similar kind in conneotion with the South Wales 
Bill. The action of the House on these Bills will govern ite 
action in relation to the Lancashire Electric Power Bill. 
The promoters of that measure have, however, taken the 
ution to introduce it in the first instance in the House 

of Lords, in the hope that if the Committee of the Upper 
House pass the Bill the Lower House may hesitate before it 
rejects it on principle. It is understood, says a corre- 
spondent of the Manchester Evening News, that the final 
action of Parliament on this class of measure will very much 
depend upon the report of the Joint Committee on Mani- 
cipal Enterprise, which is to be appointed during the 


present session. 


The Association of Municipal Corporations met in London 
on Monday to consider what course should be adop‘ed to 
oppose the various electric power Bills now before Parlia- 
ment. It is stated that the local authorities in the 
country will petition their members of Parliament to 
strenuously oppose the Bill on second reading. 


The Electrical Engineers (R.E) Volunteers.—In 
connection with this corps an interesting ceremony took 
lace on Friday last, the 16th inst, at the Northampton 
nstitute, when Mr. Kenelm Elgcumbe, who holds a com- 
mission in the detachment which is proceeding to South 
Africa, received the good wishes of his numerous friends in 
the Institute. Mr. Edgcumbs has for two sessions been 
Senior Demonstrator in the Electrical Engineering Department, 
and in this position has been & popular member of the staff. 
His colleagues and the students, therefore, combined to 
present him with a Goerz binocular field glass of the priam 
type, and a prismatic compass of the latest patent. The 
presentation was made by Dr. Walmsley, the Principal of 
the Institute, at a well attended meeting in the large hall 


: last Friday, amidst the enthusiastic demonstration of members 


and students of the Institute. | 


Electric Shock Fatality.—As we go to press we regret 
to learn that one of the assistante at the Blackheath Electric 
Light Company's station was killed on Wednesday morning 


Scarcity of Carbons.— Electrical manufacturers and the 
trade generally, have to take into acoount scarcity and 
consequent high prices of certain materials at the present 


‚ moment, and it is therefore timely to point out that there is 


likely to be considerable difficulty in obtaining delivery of 
electric light carbons. The bulk of these carbons up to the 
present are made on the Continent (where there is at the 
moment a serious coal strike), and houses who trade in 
carbons must be prepared to experience some little difficulty 
as regards delivery. It may become necessary, therefore, to 
exercise some forbearance and make allowances for late 
deliveries, and blame the situation rather than the suppliers. 
We understand that a representative of a peer English 
electrical manufacturing and trading firm has recently 
been in several towns on the Oontinent where 
carbons are made, and he reports that the whole of 
the carbon works are at a standstill; telegrams are 
pouring in from everywhere, and yet the works cannot turn 
out anything. A few days ago the Bohemian strikers 
intended starting work again, but another strike broke out 
in Saxony, and the Bohemians were therefore infiuenced not 
to start. He also reports that there does not appear to be 
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any hope of getting any carbons manufactured for at least 
three or four weeks, which will mean that further supplies 
cannot reach here until probably towards the end of April 
or May. It may happen, perhaps, that serious consequences 
will result where contracts have been made for “town 
lighting,” and where carbons have not been laid in store, 
as they will absolutely be left without them during the 
next few months. While not wishing to create anything 
of a soare in regard to the matter, we think this warning 
may serve a useful purpose. 


Penalty Clauses.—The Police Commissioners of one 
held a special meeting on Tuesday to consider what shoul 
be done in connection with a proposal to enforce the penalty 
clauses in certain contracts for electric lighting plant, the 
delivery of which was considerably behind the time specified, 
one of the suggestions being that part of the contract price 
should be withheld. The proceedings were held in private, 
but we understand that a letter was read from Prof, Kennedy, 
the engineer of the scheme, advising payment of the con- 
tract prices, and not to insist on the full penalties. This course 
was adopted, and the likelihood is that the Commissioners 
will arrange the matter amicably with the contractors. 


Lectures.—At the На! Royal Institution on Tuesday, 
Prof. O. Lodge lectured to the Hull Literary and Philo- 
sophical Society, upon “ Electrical Vibration.” 

Before the Bradford Textile Society on 19th inst., Mr. 
Malcolm E. Hodgson gave a lecture to the members 
upon “Electricity for Driving Looms.” He drew 
attention especially to the growing use of electricity 
as a motive power for looms, and advocated the use of 

-H.P. motors directly genres to the driving shaft in 

е case of looms for the manufacture of heavy cloths, 
and connected by belting in the case of looms for the manu- 
facture of light cloths. He remarked that this method of 
driving was ming of great importance on the Continent, 
where the conditions favoured it more than the conditions 
which prevailed in Bradford. In many cases mountain tor- 
rents were utilised to supply the 3 power, and the 
hand loom and treadle loom were being superseded by looms 
electrically-driven. 

Before the Staffordshire Iron and Steel Institute at 
Dudley last Saturday night, Mr. G. L. Addenbrooke read a 
paper on “ Electrical Transmission and its Industrial and 

nomical Aspects.” 

Prof. Emerson Reynolds delivered the third of a series of 
afternoon lectures in the theatre of the Royal Dablin 
Society last week, on Electrical Furnaces and High- 

Temperature Changes.” 


The Decimal System.—It must be somewhat dishearten- 
ing to the advocates of the decimal system in this effete old 
monarchy of ours to see the use made of it in the Transvaal. 
No doubt the thin end of the wedge was inserted by the 
1 of Oreusot guns of so many centimetres diameter, 

ut the Pretoria Government has adopted a beautifully 
simple method of figuring up losses. British casualties are 
multiplied by 10, Boer ditto divided by 100. It is said, 
however, that the Free Staters, or those that were left of 
them in the front ranks after the determined assault on Lady- 
smith, do not appreciate Kruger’s methods of reckoning. 


The Electro-Harmonic Society.—The last “ ladies’ 
night" of the season takes place this evening at the Oafé 
Monico., Lovers of vocal music will be pleased with Madame 
Perrott, and Mr. Samuel Masters is rapidly getting into the 
very front rank of tenors. Mr. Parker will, as on several 
previous occasions, perform on the violoncello, and Mr. 
Minshall, Mr. and Mrs. John Warren, and Mr. Chas. Con- 
yers will respectively give recitations, thought transmission 
séances, and humorous sketches. Last, but not least, Mr. Izard 


will play a pianoforte solo, and act as accompanist throughout. 


South African Cables.—The third telegraph cable to the 
oe was completed and opened for traffic yesterday. It is 
id via Ascension and St. Helena. 


Appointment Vacant.— A mains superintendent is 
wanted for the West Ham electricity department at £156 
рег annum. See Official Notices to-day. : 


` smiths, brass, iron, 


Awards.—The Manchester Literary and Philosophical 
Society held a А кери meeting at Manchester, on 18th inst., 
to award the Wilde medal for 1900 to Lord Rayleigh for 
his numerous and brilliant contributions to mathematical 
and experimental physics, and to chemistry. The Dalton 
medal was presented to Sir Henry Roscoe for his remarkable 
original researches in chemistry, and for his distinguished 
services to scientific education. Lord Rayleigh afterwards 
delivered the Wilde lecture, taking as his subject, Flight, 
natural and artificial.” 


Presentation.—Mr, A. J. Lawson has been presented 
with a handsome silver inkstand by the engineering staff of 
the County of London and Brush Provincial Electric 
Lighting 


pany, Limited, with suitable insoription. 


NEW COMPANIES REGISTERED. 


Electrical Regulating and Lighting Syndicate, 
Limited, (65,001.) — company was registered on February 9th, 
with a capital of £75,000 in £1 shares, to acquire Patents No. 21,236 
of September 25th, 1896, and No. 4,761 of February 20th, 1898, to 
adopt an agreement with Walter Emmott (the patentee), Frederick 
Whiteley, Thomas R. Bottomley, aud Jeshurum Longthorpe, and to 
carry on the business of electrical and mechanical engineers, bras 
founders and finishers, tinsmiths, iron 
steel, metal, and India-rabber 
general factors. The first subscribers (each with one share) are :— 
J. Longthorpe, Oak Leigh, Buttershaw, Bradford, Yorks. dyer; 
John Wilson, Dock Villa, Wibsey, Bradford J. B. 


а H. Barnes, “Ferndale,” Aldenham Road, Watford, cor 
respondenoe clerk. The number of directors is not to be less than 
four nor more than seven. The firet are Thomas R. Bottomley, 

Jeshuram Longthorpe, John Hillary, and Frederick 
Whiteley; q £250; remuneration as fixed by the 


CITY NOTES. 


Westminster Electric Supply Corporation. 


р 
and as they would see from the report, not only has there been no 
decrease, but the number of lamps added last year had been greater 
than in any since they commenced business. Although the cost 
of stearo coal had been, and was still, owing to the great demand, 
very higb, kd aiu о бене тө 
directors had, 


ment expenses, oompared very favourably with the previous 
owing to the increased output. They would notice that in his eertifi- 
cate Mr. Pearson, the Government auditor, had taken exception toan 
item of £1,582 5s. 9d., which they had taken credit for in the net 
revenue account. This was for interest on the advances the corpora- 
tion had made to the Central Blectric Supply Company, Limited, 
and the auditor was of opinion that as that company was owned by 
the Bt. James's Company and the Westminster Oompany, and is not 
at present earning any income, it would have been better not to take 
into account the amount of interest accrued. The directors were, 
however, of opinion that if they had not taken into account the 
interest accraed to December 31st last, which was to be paid thereafter, 
the accounts would not have shown the correct position of the com- 
pany at the end of the year 1899. This amount had not been 
ex in dividend, but was included in balance carried forward. 
They would, no doubt, have observed that they had come to the end 
of their capital, and the directors had now under consideration the 
question of the provision of future capital When they had decided 
аз to the best means of providing for future requirements, due notice 
would be given to the shareholders of tke proposals of the directors. 
He then formally proposed that the report and accounts for the past 
year be received and adopted. 

Mr. Boucnois, M. P., seconded. 

A BHAREHOLDAR asked if the corporation had any contract for 
future supply of coal, and in reply the chairman said that they bad 
а contract running until the end of May at last year's prices. 

Another BHARRHOLDER, а member of the Coal Smoke А 
Bociety, referred to the experiments which had been carried out for 
smoke abatement, and he asked if anything had been done to stop 


| 
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the nuisance which was always occurring from the Millbank chimney. 
The company's other chimneys were not such great offenders, but the 
one on the embankment was reported nearly every day. He asked 
regarding the change over to 200 volts, whether there had been any 
greater complaint of the supply from consumers since the 200-volt 

ressure had been brought in. His own experience, and that of his 
friends, was that the lamps did not last as long, or give as good a light 
for as long a time, as the old 100-volt circuit. Every lampmaker said 
that the lamps gave very much the same result. Electrical engineers 
told him that there was not in the market a good 200-volt lamp, and 
bis own experience led him to agree with this. If it was so, there 
would be considerable dissatisfaction in the long run. 

Mr. Овімвналу was asked to reply rega the smoke trouble at 
Millbank Street. He said that they had been a great number of 

ents, and had spent money in trying to stop the smoke. They 
were only troubled with it justas they were getting up the flres at night. 
It was not nearly so bad at their Millbank works as at other company’s 
works. They the best coal they could buy, and were always on the 
lock out for patents which would stop the smoke, and were ready to 
put them in experimentally. 

Captain Ермонр Bax replied regarding the 200-volt question. 
He said that they had had a great number of people complaining of 
the 200-volt suppiy as against the 100-volt, but he thought that it 
ed * they had started by giving ly а&200 volts, th 
companies where they giving supply & volts, they 
did not hear those com ts, but the moment they changed over 
from one to another it 


volé lamp. 
but in a very large block of buildings, with a great many 
thousands of lights, experiments had been made, extending over a 
year with 100 volts, and a year with 200 volts, and they had found 
that the amount of the consumers’ bill when supplied at 200 volts was 
not appreciably greater than when supplied at 100 volts. There was 
no reason, therefore, for complaining, but in order to meet consumers’ 
complaints, they made an allowance of 8 per cent., so that they might 
take 200 volts instead of 100 volts. By doing that they claimed to 
more than meet the inefficiency of the 200-volt lamp. 

The report was then unanimously adopted, the retiring directors 
were re-elected, and the meeting closed with the usnal vote of 
thanks. 


The British Insulated Wire Company, Limited. 


Тип fourth ordinary general mee of this company was held on 
Friday last, the 16th oe ae eda Mr. W. Marriner Brigg 


presiding. 
The OmnaIBMAN, in the adoption of the report, 
the shareholders on the continued growth and 
success of the business. Не thought perhaps the shareholders 
hardly realised what this continued growth and increase meant. 


gradually in and perhaps he m ht just sey here that he 

gradually increasing, per ig ES 

that their increase for the EC 
i notice in the first 


They! could not tell till the end of the year what the increased 
capital had done for them, buf they had every reason to believo that 
the money which they now asked for oould be very profitably spent. 
If he said: that the orders they now had on the were equal to 
the whole of the turnover for a year or a little more than a year or 
two ago, they could imagine how they stood in the month of 
February with orders on their hands for more than they turned over 
&yearortwoago. He hoped that 15 per cent. and the bonus of 5 per 
cent. would be agreeable to the shareholders, and that they would 
sanction what they had done. 

Mr. Е. К. Мозрватт seconded the resolution. He endeavoured 
to explain how it had arisen that they really required this rather 
large acquisition of capital. Last year, or rather, the last two years, 
the price of nearly every article had increased. That was owing to 
the prosperity of the country and to the enormous increase of the 
industry. The price of copper, for instance, had gone up from £50 
а ton to а very high figure—at one time it was £90 a ton and now 
it is somewhere about £76 or £77 a ton—so there was an enormous 
increase in the price of the material of which they used an enormous 
quantity. The consequence was that together with the increased 
business bad entailed a larger quantity of copper 2s used in the 
business, and had caused them to require more capital to carry on 
the business. The same thing applied tolead. The quantity of lead 
used for covering cables had enormously increased on account of the 
Increased business, and the price of lead has gone up from somewhere 
about £11 a ton to somewhere about £16 or £17 a ton. They did a 


had made a change from 100 to 200. In other 


remarkably safe business as far as bad debts were concerned, because 
the greater portion of their business was done with Oorpora- 


‘tions, and they had the rates to fail back upon as security. But 
‘although Oorporations were very good payers they did not 


always pay cash dowa, and they insisted very properly 
that a certain amount should be held in hand to meet any contia- 
gencies of bad work or an that may ariee. The consequence 
was that in these large transactions with Corporations it was neces- 
sary for a large amount of the money to lie out for a considerable 
time. This was another reason why they required this increased capital, 
and the only question really was in an enormously growing business 
like this, whether they were going to ask for enough, and whether it 
would not be necessary in two or three years to ask fora farther 
increase, because they were all aware that the electrical амне іп 
this country at any rate, was of comparatively recent growth. Now, 
however, it had taken а firm hold of the country, and there was no 
question but that it would increase toa far larger extent in the future. 
Wherever they had to apply electrical power in order to transmit 
that power cables were required, and with every increase of electrical 
installations in the country cables are required for transmission. He 
therefore anticipated a very large increase in their]business. 

The resolution was carried unanimously. 

At an extraordinary mesting, which followed the resolution in- 
creasing the capital to £1,000,000 by the creation of 120,000 new 
shares of £5 each was carried. 


The directors of the British Insulated Wire Company, Limited, 
have issued (pursuant to resolution of the shareholders on the 16th 
inst.) 30,000 6 per cent. camulative preference shares and 30,000 
ordinary shares both of £5 each. The former have been issued at 
£5 10s. and the latter at £10, which in each case is less than the 
market of the hitherto existing shares. The issue has been to 
shareholders only, who thus receive the benefit of the difference 
between the аа р ац the issued и. Prr dum T Hd 
premiums, provi ditional working capital 000, w 
directors are satisfied can be profitably employed. 


Liverpool Overhead Railway Company. 


Tun half-yearly general meeting of the Liverpool Overhead Riilway 
Oompany was held on Tuesday at the Law Association Rooms, 
cr dca Liverpool, Mr. Richard Hobson, deputy chairman, 
P ung. | 

The Onaramas, in moving the adoption of the report, said the 


directors had much satisfaction in irai. f and he thought the 
shareholders would receive it with similar fe &. It was a record 
one in regard to the number of rs and the amount of 


passenge 
money earned, as well as in the dividend which they asked the share- 
holders to declare. He wished he could say that the dividend had 
been earned upon normal lines, but he had to admit that excep- 
tional circumstances had assisted them during the last few months. 
The enthusiasm which had arisen throughout the country upon the 
departure of the volunteers and the military for South Africa had 
extended to Liverpool, and the transports sailing from the 
had brought crowds to witness each departure, with the 
that the Overhead Railway had benefited to the oxtent of between 
£1,500 and £2,000 from that cause. Perhaps some of the share- 
holders might think, under such circumstances, that 16 would not be 
advisable to pay away in dividends all the money thus earned; 
bat he could assure them that the directors had more adequate 
provision for all contingencies, and they did not see why 
the shareholders should not benefit by the piece of 
fortune they had had. Furthermore, the benefit 
from that source did not cease at the end of December, because 
during the. six weeks since January Ist the traffic receipts had 
increased £1,140 as compared with the corresponding «роп of last 
year. Referring to the accounts, he said the cost of maintenance and 
renewal of permanent way was much less than last year. That, on 
the face of it, might seem as if they had not kept up the line pro- 
perly, but that was not so, because last year thoy had incurred con- 
siderable expense in laying additional rails and replacing, which 
they had not had to do in the past half-year. Therefore 
they were enabled to pat to the renewal fund £2,000, 
as against £1,500 at the corresponding period of the previous 
year. Those present at last meeting would probably remember that 
in the first six months of the year they took from the reserve £1,000 
in payment of si and lighting expenses that were incurred ; 
and the directors thought, as they had a good half-year now, they 
ought to put a little more to the renewal fund, and that was the 
reason they put £2,000 instead of £1,500. The coal account was 
£300 more than in the previous half-year; but he was glad to say 
thas in the matter of iron, which was also much enhanced in price, 
they were fortunate in purchasing a considerable quantity of rails at 
the very lowest point of the market, and they had still a large 
quantity on hand, so that they were not likely to feel the pinch in 
that direction. The cost of the repair and renewal of the carriages 
was considerably less than in the previous six months. 

Mr. JoHN Ввахокив seconded the motion, which was carried. 

The OHAIRMAN next proposed that a dividend of 5 per cent. per 
anoum be paid on the preference shares for tho past half-year, and a 
dividend of 5 per cent. per annum be paid on the ordinary shares 
for the same period, leaving a balance of £4,591 to be carried forward 
to the current account. 

Mr. G. H. Ковавтвом seconded, and the motion was carried. 

Messrs. Richard Hobson and James Barrow were re-elected 


directors, and this concluded the business of the ordinary 
| meeting. 
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Afterwards a special meeting was held, and the Onamuan 
moved that £50,000, being the whole of the share capital 
authorised to be created by the Liverpool Overhead Rail- 
way Act, 1899, be created in 5,000 ordinary shares of £10 each, 
and that the directors be authorised to issue the same as they may 
taink fit. He explained that the resolution was a consequence of the 
authorisation given by the shareholders to the arrangement made for 
an electrio railway through the Waterloo, Seaforth, and Great Orosby 
districts. He did not think they would want more than £30,000 to 
£35,000—the whole oost appertaining to the tramway company was 
under that amount, but they proposed to put down a 1,500 HP. 
engine for the generating station, which would be of much assistance 
in working the line generally, and it was included in the £35,000. 
They would probably wait for a more favourable condition of the 
money market before issuing the shares. 

Mr. Jouns Ввамокев seconded. 

The Снатамали, replying to a question, said if there was any 
benefit to be got by the present shareholders from the issue of these 
shares, it was right they should get it. 

The motion was carried. 


A further special meeting was held, at which the CHAIRMAN moved 
that the Bill proposed to be introduced into Parliament, authorising 
extensions of the line, bs approved. He explained that the most 
important proposals were the extension of the present terminus at 
Beaforth to the Lancashire and York*hire Company's station at Sea- 
forth, and to widen the line at the Pierhead Station so as to enable 
them to run trains from the north and south to that poiat without 
runniog them through. A third proposal was to extend the line at 
the Herculaneum Dock, and form a connection with the L. and Y. 
Railway at the South End for the purpose of goods traffic; but as 
that was objected to by the Dock Board, it would be taken out of the 
Bill, as they had no intention of proceeding with an opposed measure. 
He believed the other portions would be got through without 
opposition. 

Mr. Jons BBANGEER seconded, 

Mr. Аттввро Horr spoke against any further extension of the line, 
arguing that if they had been content with their “ shuttle” line from the 
beginning, they might have run twice as many trains and been paying 
а dividend of at least 10 per cent. The backbone of the company 
was the traffic along the line of docks; that was what the line was 
made for, and it would be impossible with these extensions to run 
the trains punctually. 

The Онатамалм, in reply, said the extensions north and south were 
yielding a fair revenue, and they must have feeders to their line. 

The motion was carried, after which the meeting terminated. 


Dublin United Tramways Company. 


Tun following is the directors’ report submitted at the meeting of 
the company in the Imperial Hotel, Dublin, on Tuesday, last week :— 

“The directors herewith submit the on for the half-year 
ended December 31et, 1899, together with details of the working of 
the Dublin United (Old) Company and the Dablin Southern District 
Company. The following is a sammary of the various net revenue 
accounts :— | 

“ Dublin United Tramways (Old) Company.—Net profit for half. 
year, £37,648 бв. 4d.; balance brought forward from June 30th, 1899, 
£78 3s. 11d.—£37,726 9з. 31.; less interest on mortgage bonds, 
interest Jus to bank, and wayleave rents, £7,841 Зе. 94 ; total at 
credit net revenue, £29,885 5s. 6d.; less dividends declared 
(£18,000) and interest on cash lent by D.U.T. (1896) Company 
(£8,000)— £26,000 ; balance carried to next account, £3,885 5:3. 6d. 

" Dublin Southern District Tramways Oompany.—Net profits for 
half-year, £12,308 12e. 3d.; balance brought forward from June 30th, 
1899, £6 7s. 7d.—£12,312 19s. 10d.; less wayleave rents, £711 
15s. 10d.; dividends declared, £11,590—£12,801 15s. 10d.; balance 
carried to next account, £11 4s. 

“Dublin United Tramways Company (1896) Limited.—Balance 
brought forward from Juae 30ch, 1899, £484 10s. 11d.; interest 
received on loans to old company, £8,000; dividends on shares held 
ín Dablin United (Old) Company, £17,996 2s.; ditto in Dablin 
Southern Oompany, £11,590—£38,070 19s. 11d.; lees interest on 3j 
per cent. debentures, £3,451 34. 7d.; less balance of directors’ fees, 
^ £450— £93,901 3s. 7d. ; balance available for dividends, £34,169 9з. 4d. 

Your directors have declared & dividend at the rate of 6 per cent. per 
annum on the preference shares, and at the rate of 6 per cent. per 
annum (free of income-tax) on the ordinary shares, numbered 1 to 
51,450. This dividend will absorb £32,831 43. 7d, leaving a balance 

of £1,338 4s. 94. to be carried to next account. 

“Tae aggregate balances of undivided profits of the three companies 
carried forward to next account amount to £6,238 14s. 34. А 
deficiency of £13,366 was incurred in connection with the disposal 
of the horses of the Dablin United Tramways селш £6,487 of 
this deficiency has been charged against a reserved fand of about 
equal amount belonging to the same company, and the balance 
(£6,879) is carried to а suspense aocount to be written off out of 
future revenue. During the half-year the reconstruction of all the 
existing tramways necessitated by the electrical equipment, except a 
portion of the Sandymount, Donnybrook, and Blackrock lines was 
completed. Of the works authorised by the Privy Council Order of 
1898, the extension and doubling of the Glasnevin line, the doubling 
of the Dramcondra line, and the constraction of the new line 
through Leeson Street, have been completed. The Britian Street 
and Summerhill! new line, and the new line vid Branswick Street and 
Ringsend, to join Sandymount line at Irishtown, authorised by the 
same order, are in course of construction. The new central power 
station at Ringsend Road commenced working on August 16th last, 


The result of its operation has completely justified the expenditure 
incurred in the construction and equipment of what is at this date 
the finest and most effective generating station in Europe. Тео of 
your directors— William M. Murphy aud William Anderson—retire, 
and being eligible, offer themsalves for re-»lection. Оле of your 
auditors—HRobert Gardner—retires by rotation, and is eligible for 


re-election. The dividend warrants will be sent out on the 
24th iust." 
The half-yearly general meeting of this company was presided over 


by Mr. Wa. Murphy, J.P, | 

The CHAIBMAN, in moving the adoption of the report, said that 
during the half-year they had practically brought to a completion the 
conversion of their system from horae to electric traction. The 
result was that they now had a system of electric traction which was 
acknowledged to be beyond any other in the United Kingdom to-day, 
both in extent and in the perfection of its detail. They were 
frequently visited by deputations from large English and Scotch 
cities, who expressed a determination to follow the types in which, as 
far as these countries were concerned, they were the pioneers. The 
generating station at Ringsend (opened in August) was workiog for 
some months under unfavourable conditions for the most economics! 
production of electrical energy. The overlapping of expenses and 
disorganisation incident to the changes in the operating system could 
not be wholly avoided. Moreover, between the war and the pre- 
vailing epidemic, many of their skilled men were not available, во 
that they could not at all times provide sufficient service to carry the 

ublic. Bat still the profits enabled them to increase their dividend 
by 1 percent. The company's account showed an increase of £5 561 
in gross receipts, but the net profits were £10,691 more than in the 
corresponding period, from which it was apparent not only 
that they increased their traffic  receipta by more than 
£5,000, but that it cost them £5,000 less to earn the increased 
receipts, and that was the secret of the success of the elec- 
trio system—namely, increased receipts and diminished expenses; 
£1,841 of the increased profits were absorbed by wayleaves which 
only accrued in the last half-year. The cars on the company's eystem 
during the half-year travelled 2,180,832 miles, of which 730,245 mile, 
or more tban one-third of the whole, were still covered by horse 
haulage. There was a proved difference of 4d. per mile in favour of 
electric haulage. The increase in the net profits of the Southern 
District Company's system was £2,644, the profita being in 1898 
£8,951, and in 1899 £11,594, after deducting wayleaves of almost 
equal sums in both cases. The debenture interest chargeable against 
this company being aleo the same in the two half-quarters, the whole 
of this increased AA revenue was 1 riii The pro 
portion of working expenses to gross pts on the ern sys 
was 48:5, and by charging each system with its own proper expendi- 
ture, and by a rateable division of expenses for horse and electric 
working, the United Tramway Oompany's system did not exosed 50 
per cent. of the gross receipts. They had now 180 cars in opera- 
tion, and he looked forward to finding profitable business in 
the month of August next for at least 250, and they were 

roviding that number. They also looked forward to a 

saving in the cost of production of electric energy 

in the Ringsend power station. The economy of workiog from 
Ringsend had led to the closing of the Clontarf station, and when 
the proposed multiphase machinery was completed the Ballsbridge 
station would be closed down and the entire system would be worked 
from the central power station, thus saving £25,000 perannum. The 
past half-year was not a favourable one, owing to high price of 
money, for selling the balance of debentures, and they did not press 
the sale. The chairman then referred to a difference the company 
had with the British Thomson-Houston sg ed regarding the costs 
of the lowering of the Kingstown sheds, w they, were advised 
were due to them by the company under their indemnity. That opinion 
was disputed, and the matter would be disposed of by a friendly 
suit. The company had given the public a speedy and luxurious 
means of travelling at little more than half the former fares. 

Mr. J. R. танам seconded the motion, which was adopted after 
a brief discussion, in which some few reductions in fares and exten- 
sions of the system were suggested. 

The OzAIBMAMN, replying to a shareholder, said £90,000 debentures 
were still unissued, and they would have to raise additional capital. 


Scarborough Electric Supply Company, Limited. 


Тив directors, in their report, state that during the past year 82 
additional consumers, and the equivalent of 4,827 8-o.P. pe, have 
been added to the company's system, making a total of 465 consumers 
and 27,171 lamps connected at the present time. Daring the past 
year electric energy to the amount of 257,412 Board of Trade units 
have been supplied to customers, at а revenue, including meter rents, 
of £6,235 12s. 114d., as against 220,009 units and £5,442 94. 8jd. 
revenue in 1898. Although the increase in the price of coal bas 
proved а serious item, the profits on the year's working is £2,705 
8s. 94d., as against £2,331 163. for 1898. Adding to this the balance 
of £368 6s. 114d. carried forward from 1898, and the sum of £80, 
being premiums on new shares issued, there is, after paying income- 
tax, £71 2e. 5d., bank interest, £34 15s., and putting £471 17s. 5d. to 
depreciation, a sum of £2,576 0s. 11d. available for distzibatioh. The 
directors recommend that this should be applied in paying a 
dividend of 6 per cent., free of income-tax, which will absorb 
£2,416 13s. 3d., leaving a balance of £159 7s. 8d. to be carried 
forward. As will be observed, the depreciation fand now stands 
at £1,400, as againet £900 last year. The whole of the company’s 
capital being now issued, and farther expenditure being required to 
keep pace with the growth of business, the directors have deter- 
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mined to advise the shareholders to increase the capital to £100,000 
by the creation of 5,000 additional shares of £10 each, to be issued 
and called up from time to time as required, as the directors may 
determine. The directors also think it well to state that they have 
recently been approached by the Corporation of Scarborough with a 
view to the purchase by the latter of the company’s undertaking. 
No definite proposals have as yet been formulated, but in the event о 
any definite offer being made, the matter will, of course, be laid 
before the shareholders. In the meantime the Oorporation have 
introduced a Bill in Parliament, which in one or more of its clauses 
affects the company. The directors have taken the needful steps to 
watch the interests of the company in Parliament. The chairman 
(Mr. George Alderson-Smith), Mr. G. L. Beeforth, and the Hon. 
О. A. Parsons retire by rotation, but are eligible and offer themselves 
for re-election as directors. The auditors, Messrs. Bradley, Davis and 
Oo., chartered accountants, also offer themselves for re-election. 


The annual meeting was held at Scarborough on 19th inst, Mr. 
G. Anderson Smith presiding. The report was adopted. The 
retiring directors, Messrs. Alderson Smith, G. L. Beeforth, and the 
Hon. O. A. Parsons, were re-elected. At an extraordinary meeting 
which followed, the directors were authorised to increase the capital 
of the company by the creation of 5,000 shares of £10 each. 


Portrush and Giant’s Causeway Electric Tramway 
Company. 


Tur twenty-fourth ordinary meeting of the shareholders. of the 
above company was held at its offices, Portrush, recently, Dr. Anthony 
Traill, J. P., presiding. The following is the report of the directors 
as submitted to the meeting :— 


Your directors have to report & considerable increase in the receipts as com- 
pared with the previous year, viz., from £2,405 8s. 9d. to £3,010 17s. 10d. This 
as arisen almost entirely from the increase in the number of passengers 
carried during the year from 74,877 to 94,151. The credit balance on the year's 
working was £914 16s. 8d., as against £502 5s. 5d. in 18:8. The number of miles 
run by electricity during the year have been 17,875, as against 11,398 in 1893; 
and the miles ran by steam have been reduced from 18,979 to 11,771, making the 
total number of miles run last year 29,646, as against 25,812 in 1898. In last 
year's report your directors expressed the hope that the new overhead system 
would be in working order in good time for the height of the season. The hope 
was fully realised, and the large increase in the receipts is principally due to 
this fact, combined with the existence of fine weather during most of the 
summer. Had this fine weather not been brought to а sudden conclusion bya 
complete break-up in the middle of September thé balance to credit of the net 
revenue account would have been even larger than it has been, though 
it has increased during the year from £502 5s. bd. to £914 168. 8d. It 
wil be seem from the revenue account that considerable outlay has taken 
lace during the year on the maintenance of way and works, and also on 
e repairs of cars, so that the line and rolling stock have been kept up to & 
high state of efficiency. This is only a continuance of the вор e always 
acted on by Ie directors with & view to the comfort and security of the 
passengers. It will also be observed that the item of “law charges” has dis- 
релге from last year's account. Your directors regret to say, however, that 
ey are involved this year in & lawsuit, instituted by the Urban Council of 
Portrush to compel Гн company to discontinue running cars by electricity 
through the streets of Portrush, and to remove the poles which maintain the 
overhead wire. That a ponlo body could be found at the end of the 19th 
century to take up such a position against a company which has been the 
pioneer of all electric railways, now so widely scattered over the world, is an 
fact, and a poor tribute to the success of the new Local Government 
Act; but, as the poles in question were erected under the powers of an Act of 
Parliament, and were in situ before the Urban Council came into existence, 
your directors leave the result with oonfidence.in the hands of the courts 
of law. The increase of expenditure under the head of “ Electricity” 
from £149 18s. 11d. to £273 2s. has arisen from the necessity of completely 
overhauling and renovating the turbines at the waterfall on tho River Bush, 
во as to render them fully efficient to generate the electric current at the much 
higher potential allowed for the overhead system of transmission than was 
ssible with the old electric rail, which was only 18 inches above the ground. 
examination of the net revenue account will show that the balance to credit 
as the result of the year's working has been sufficient to сову е interest in 
full on all debenture stock, amounting at present to £12,950, апа also on che 
mo e for £10,000, which was raired when the line was completed from 
Bushmills to the Giant's Causeway. Your directors have every hope that when 
the new system shall have had a fuller tria] they will be able to recommend a 
dividend on other portions of the capital of the company. 


The report was adopted on the motion of the CHarmman, seconded 
by Mr. James Srawant Moons. The engineer's rt was also 
submitted by Mr. Wm. A. Traill, O. E.,, and consi satisfactory. 
Messrs. О. M. D. Stuart, J.P., and W. A. Traill, who retired from the 
board of directors by rotation, were re-elected. 


W. T. Henley's Telegraph Works Company. 


Tum directors, in their report for the year 1899, say that of the 
£120,000 additional preference capital authorised by the shareholders 
in 1899, £90,000 was taken up by the sbareholders or their nominees 
at par, and £30,000 by the holders of the old 7 per cent. preference 
shares, with the sum of £30,000 paid to them out of reserve account 
as compensation for the reduction of the dividend on those shares to 
44 per cent., in accordance with the resolutions passed at the general 
meetings held in 1899. The accounts show that during the past year 
a net profit has been made of £46,097. After payment of debenture 
interest and income-tax, and making ample allowance for deprecia- 
tion of buildings, plant, machinery, &0., there remains £40,311, 
making, with £14,528 brought forward from last year, a totsl of 
£54,840 available for distribution. The directors have transferred 
£10,000 to the reserve account, and they recommend the payment of 
the following dividends, viz.: Oa the preference shares at the rate of 
44 per cent, per annum (less income-tax) on the ordinary shares at the 
rate of 15 cent. per annum (less income-tax), including the 
interim dividend of 4 per cent. 
payments will together amount to £35,986, leaving £18,853 to be 
carried forward. The dividend warrants will be posted on February 


- e». 


tion of the necessary build 


on September lat last. These. 


The Notting Hill Electric Lighting Company, 


Limited. 


Tum tenth annual report of the directors to be presented to the 
meeting at Notting Hill on Tuesday, March 6th, reads as follows :— 

' The directors herewith submit to the shareholders the accounts of 
the company to December 31st, 1899. The expenditure on capital 
account at the date of the last:balance-sheet stood at £128,003 19s. 4d., 
and during the ри! year a farther sum of £9,346 14s. 3d. has been 
expended, of which £7,850 108. 6d. was on new mains and meters, 
and £1,000 in the acquisition of the buildings erected on the freebol i 
land belonging to the company in Victoria Gardens. This brings the 
total expenditure to £137,350 13s. 7d., which is £6,350 13s. 7d. in 
excess of the capital received. The only additional sum received on 
capital account was the £5,000, balance of instalments due on 
debentures issued in 1898. The following table shows the progress 
of the company :— | 


£ s. д. 
1891 Lamps 6,056 Loss 554 19 6 
1899 е 9,488 Profit 112 6 1 
1893 » 12,158 i 1,481 7 1 
1894 " 16,669 » 210117 8 
1895 RE 20 n 8227 14 10 
1896 n 25,716 » 4,738 9 8 
1897 и 83, б 6,854 1 2 
1898 й 46,068 " 725118 7 
1899 " 59,154 ñ 10,360 17 4 


The number of consumers is now 1,012, and of these all but 15 per 
cent. are supplied at 200 volts. The cost of coal shows an increase of 
£430, or 30 per cent. over the amount of last year, whilet the amount 
realised by the sale of corrent shows an increase of 35 per cent. The 
pressure of the current at the same time has been Kept up to its 
proper standard, and uniformly steady throughout the year. In 
accordance with the powers given to the directors on March 186, 
1899, application was made to Parliament for an Act, authorising the 
company, in conjunction with the Kensington and Kaightsbridge 
Electric Lighting Company, to purchase land and erect a joint station 
for the purpose of economically ting electricity in bulk. This 
Act received the Royal Assent on Jaly 13th, aud a committee con- 
sisting of Messrs. A. E. Franklin and J. T. Jervis роко this 
company, and Sir Frederick Bramwell and Mr. Granville R Ryder 
representing the Kensington and Knightsbridge Company, in cenjanc- 
tion with the engineers and secretaries of the two companies, have 
been engaged during the year in making arrangements for the erec- 
, and their equipment with the most 
modern description of machinery. 16 16 estimated that the exvendi- 
ture on these joint works will amount to between £80,000 and 
£100,000, and it is proposed to raise the necessary capital by a loau 
t» be redeemed by a sinking fand in the year 1931, when the pro- 
perty of this company is liable to be purchased by the local 
authority. The two companies have entered into a mutual agree- 
ment to take current from the station in accordance with their 
several requirements, and to contribute each year, in proportion to the 
current taken, such amount as may be required for the working ex- 
ponere and upkeep, together with the interest and sinking fund of the 

rrowed capital. In the year 1931 the property will revert, free of 
incumbrances, to the two companies in proportion to the respective 
amounts contributed. The directors anticipate that the result will bə 
not only a greatly increased power in the production of electricity, 
but also that the shareholders will possess a reversion of considerable 
value, to accrue at the time when their present property is liable to 
expropriation, thereby constituting & large reserve fund, securing 
them against possible loss in case of under-valuation. In conjunction 
with the new works the directors propose to make considerable 
extensions in districts in the company's area not bitherto supplied. 
where they have every reason to believe that remunerative business 
will be obtained. Should it be possible, as anticipated, to make 
these extensions during the current year, additional capital will be 
required, and as the present powers of the directors in direction 
are limited to the issue of £19,000 of debentures at present unissued, 
it will be экек to provide for an ере А са е apes this 
contingency arise, a special meeting ue couree, 
when the details of the proposals will be brought forward for con- 
sideration and approval Of the £10,360 17е. 4d. profit, the directors 
have set aside £1,500 for depreciation and reserve fund, bringing the 
total amount up to £6,000. This they consider sufficient, partly in 
consequence the arrangements detailed above, but especially in 
view of the fact that the whole of the y cum expenditure of the 
company, with the exception of the £3,833 19s., representing the cost 
of provisional order and the purchase of patents, &., is entirely 
represented by visible assets at prime cost. All re and renewals 
have been paid for out of revenue. After paying the debenture 
interest, amounting to £1,183 6s. 11d., and 6 per cent. on the pre- 
ference shares, amounting to £1,798 163., there is a balance of £5,827 
181. 7d., out of which the directors recommend a dividend of 6 per 


T 


cent. on the ordinary shares, amounting to £3,871 4s., leaving а 


balance of £1,956 14s. 7d. Acoording to the articles of association, 
one-half is credited to the holders of the founders’ shares, and out of 
the other half, including the amount brought forward from last year, 
it is proposed to pay a further dividend of 1 per cent. on both the 
preference and ordinary shares, making 7 per cent. for the year, and 
leaving a balance of £64 14s. 9d. to be carried forward. Au interim 
dividend of 3 per cent. was paid on July let, and the balance of 4 
per cent. will be paid forthwith, together with a distribu- 
tion of £1 16s. per ashara to the founders’ shares. The 
directors desire to place on record their appreciation of the 
services of the engineer and manager, secretary, and staff generally. 
It is with deep regret that the directors have to announce the death, 


in his 80th year, of their esteemed colleague, Mr. Francis Radford, 


whose business capacity and im local influence greatly contri- 


 buted to the sucodss of the company. The directors retiring in 
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rotation are Mossrs. A. E. Franklin and J. Т. Jervis, who, being 
eligible, offer themselves for re-election. The shareholders’ auditors, 
Messrs. Fox, Sissons & Oo., retire, and being eligible, offer themselves 
for re-election. The accounts will be audited in due course on behalf 
of the Board of Trade.” ö | 


The Edison and Swan United Electric Light 
Company, Limited. 


Ax extraordinary general meeting of this company has been called fo; 
Tuesday, February 27th, at Westminster Palace Hotel, at 12 o'clock 
noon, for the purpose of considering, and if deemed desirable, of 

sing, a resolution authorising tbe directors to create and issue 
Dobenture stock providing for the payment of principal sums not 
exceeding £300,000, and carrying interest at a rate not exceeding 
5 per cent. per annum, such debenture stock to be secured in such 
manner (subject to the existing debenture stock already issued by 
the company to the amount of £350,000), and to be issued to such 
persons and on such terms as the directors shall think fit. The 
circular reads as follows :— | 


The board have found it necessary to call a special meeting of the company as 
set forth in the accompanying notice, to advise with the proprietors as to the 
rovision of further funds to carry on the rapidly increasing business in lamps, 
ttings, &nd the numerous accessories involved in electric SEE. The board 
will recommend the creation of a sufficient amount of second debenture stock, 
not exceeding in the whole £800,000. to be issued from time to time as ciroum- 
stances may require over a period of several years. The profit-making power of 
the company is increasing from year to year in a very satisfactory manner, and 
bids fair to expand even more rapidly as further capital is provided. The 
necessities of trading on & much larger scale than formerly—more workshops 
and plant—considerable variety and quantity of articles required in the busi- 
ness—as wellas the necessity of giving reasonable credit to the numerous 
traders and installers who are customers of the company—all entail a tem- 
rary look-up, so to s , Of a considerable sum, so that the existing capital 
s not afford а sufficiently broad base to work upon. The directors have just 
had before them the accounts for the half-year ending December 81st last, 
which show the steady advance which the company is now making, notwith- 
standing severe competition, and the absence of any special petens privilege. 
The chairman proposes at the meeting to explain to the shareholders the pre- 
sent position of the company, and to show ihe sound basis on wbich the 
company stands, and the directors’ estimate of the full value of the assets of 
of the company as stated in the company's balance-sheet. 


a 


Newcastle and District Electric Lighting Company, 
Limited. | 


Тив thirteenth ordinary general meeting was held on 19th inst. at 
Newcastle, Mr. J. D. Milburn presiding. 
The annual report of the directors states :— 


The directors have pleasure in again reporting that the supply of current 
continues to give satisfaction to the company's consumers, The installations 
connected to the company's mains during the year аге equal to 5,600 10-c.». 
lamps, bringing the total up to about 41,678, апа 1,009,629 units of electrical 
energy have been supplied, as against 778,828 units supplied in 1898. During 
the past year 8,488 yards of main and branch piping heve been laid, together 
with 9,768 yards of main and branch cable. The gross earnings during the year 
amount 10 £8,811 7s. 9d., and after paying interett and placing £1,000 to reserve 
and шапа provision for depreciation, your directors are able to recommend a 
dividend of 5 per cent. for the half-year ending December 815% (Jess income-tax) 
which, together with the interim dividend paid in August last, makes the 
dividend ВА per cent. for the year. Mr. John D. Milburn and the Hon. С. A. 
Parsons retire by rotation, but are elígible, and offer themselves for re-election 
as directors. The auditors, Messrs. Strachan & Co., also offer themselves for 
re-election. 


The CHAIRMAN congratulated the shareholders on the good pro 
that had been made in the work of the company. It they went 
no further than the previous year, their output of current, repre- 
sented by units sold, was 778,528, and in the year just closed it was 
1,008,672 unite, which was tbe ан increase they had had in any 
one year, The increasing demand had made it necessary for them to 
look out for further ground and further productive power, and thoy 
had been fortunate enough to obtain a site by the river side, between 
the High Level and tbe Hedheugh Bridges; and, being unable to 
rent it, they had bought it. As soon as they got possession, which 
would be in a few months, they would commence work there, to 


supplement their present works. The new site was the nearest 


available one to their present site, which was at the bottom of the 
Forth Banks. The new site bad a river frontage of 300 feet, and 
that enabled them to get the water for condensing, which was a very 
important matter in the cost. It also enabled coals to be delivered 
from craft right away to the boiler furnaces by means of mechanical 
conveyors. The area of the site was more than 4,000 yards, and, 
according to the present designs, the plant would beable to deal with 
14,000 в.н P.—that was to tay, it would be possible to instal plant to 
that extent. They bad already made contracts for the supply of 
400 n H. .; therefore they had already begun to draw upon the new 
remises, as far as work went. Even in making provision for the 
ture, they found they could not go fast enongb, and tbey had found 
it convenient and desirable to fit up а continuous current system, for 
supplying power to machinery, in their present works, so that they 
might supply power to customers whom they had hitherto been 
obliged to y orrefuse. For this reason they had found it necessary 
to increase the capital, and they would in a few minutes be asked to 
deal with that matter. The dividend had been produced in the face 
of the fact that several items were dearer, especially coal and stores 
of all kinda. Notwithstanding, the cost had been increased on the 
previous year, when they had cheap contracts. As far as the outlook 
went, they had a large future before them; and he hoped that would 
not be the last time when they would have an extraordinary general. 
meeting to confirm the authorisation to issue new capital. He 
moved that the report be adopted, and that a dividend be paid of 5 
per cent. for the half-year ending December 31st, making the dividend 


PA per cenk for ths year with the interim dividend paid in August 


The motion, which was adopted, the retiring directors and auditors 
re-elected. 


At the conclusion of the ordinary meeting, an extraordinary meet- - 
ing was held, and Mr. Thomas Scott moved: — That the capital of 
the company be increased to £200,000 by the creation of 10,000 
ordinary shares of £10 each." 

The Cuatemax explained that new shares would be issued at 
to the existing shareholders, pro rata—each holder of shares g 
offered shares to the same amount as the shares he now held. 


The motion was carried. 


Cambridge Electric Supply Company. 
Тнв eighth annual meeting was held at Cambridge last week, Mr. D. 


Munsey presiding. : 
In moving the adoption of the re the OHAIRMAN explained that 
they had had to increase the so as to make themselves 


perfectly safe in meeting all the demands that might be made upon 
them. ey had a larger amount to the depreciation 5000016 
than on any previous occasion, and this year they hoped to clear off 
the preliminary expenses. 

e Hon. О. A. Parsons seconded the motion, which was unani- 


The Charing Cross and Strand Electricity Supply 
Corporation, Limited. 


Тип report of the directors to be submitted to the shareholders at 
Maiden Lane on Taeaday, February 27th, at 12 o'clock noon, reads:— 
“In submitting the accounts for the year ended December 81%, 
1899, the directors are pleased to report that the progress of the 
business has been very satisfactory. The Maiden fans. Lambeth, 
and Short's Gardens stations, and the plant and „ have 
been maintained in a high state of efficiency. The equivalent of 


„48,458 additional 8-c P. lamps, nearly double the number added in 


1898, have been connected up to the mains of the Corporation during 
the past year, making a total of 182,689 lamps now connected. There 
have been 243 miles added to the mains laid, making altogether 1251 
miles. The sales of current from the stations of the 

have increased by 615,897 units during the year. The further exten- 
sion of the Lambeth station is being carried out, and will shortly be 
completed, affording accommodation for an additional 2,500 ЕР, 
and the requisite machinery and plant Бате been ordered. 
The installation in  Bhort's Gardens is being proceeded 
with, and supply is now being given from that station. 
The large increase in the business during the past year, and the 
prospective requirements of the several districts supplied, will 
necessitate an increase of capital. A special meeting of the share- 
holders to consider this will therefore be convened at an early date. 
The provisional order to supply electric energy within the City of 
London, referred to in the directors’ rt for the year 1898, was 
granted to this corporation by the Board of Trade, and the order 
confirmed by Parliament. Some mains have already been laid in the 
western portions of the City, and supply given from the existing 
stations of the corporation. The directors have made arrangements 
for acquiring 74 acres of froehoid land at Bow. The greater portion 
will be devoted to the purposes of the City provisional order, which 
provides that а separate station shall be erected for the purposes of 
supplying the City. They, however, propose to reserve sufficient 
space to enable them to erect a separate installation should 
they find it expedient for the other purposes of the company. 
A Bill is being promoted in the present session of Parliament seeking 
s:atutory powers to lay mains from Bow to the City, and to enable the 
corporation to connect up with their stations; and to sapply electric 
energy in bulk to such of the local authorities en route as may desire 
it. The City Provisional Order further provides that separate 
accounts be kept of all receipts and expenditure. The directors are 
taking measures to comply with these requirements, and to enable 
them satisfactorily so to do it will probably be necessary either that 
separate capital be created in the existing company for the purposes 
of this order, or that another company be registered. These matters 
will be dealt with at the proposed special meeting. It will be seen 
from the accounts that tie debenture debt has been reduced from 
£70,000 to £24,200, and the temporary loan of £57,500 has been paid 
off. The directors also point out that the total reserves of the cor- 
poration now amount to £137,267, nearly 40 per cent. on the total 
share capital. The net earnings, as shown in the revenus (No. IV.) 
account, have amounted to £27,677 176. 11d. A tum of £3,451 ба 7d. 
has been paid in respect of interest on debentures and екет 
loans up to December 31st, 1899, and £6,708 9s. 5d. was buted 
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as interim dividend, at the rate of 8 per cent. for the half-year ended 

June 30th, 1899. There remains a sum of £17,518 2s. 11d., which, 

added to the undivided profit of £3,292 1s. 5d. from the preceding 
з account, makes £20,810 4s. 4d., which the directors propose to 
with as follows :— 


To provide for dividend on 44 per cent. preference 


shares (ар oned to December 81st, 1899) .. .. 44,50 0 0 
To pay a dividend at the rate of £10 per cent. for the half- 
year ended December 81st, 1899, on the ordinary shares 
(making with the interim dividend paid in August, 1899, 
#9 per cent. for the whole year) s " "e .. 1140810 6 
And to carry forward x ee 4,541 18 10 
£90,810 4 4 


Mr. Geo. Н. Brougham Glasier and Mr. John M. Gatti are the 
directors who retire by rotation, and being eligible, offer themselves 
for re-election. The auditors, Messrs. O. R. Johnzon & Son, also 
retire, and offer themselves for re-election, 


Newcastle-upon-Tyne Electric Supply Company, 
Limited. 
Tiu directors’ report reads :— 


against 509,789 in the year 1998. 
fits of the year's trading amount to. 
against which has been written off— 
Special expenditure on the re-construction and 
enlargement of dynamos  .. T ка 
Costs incurred on Parliamentary matters .. 


£8,177 16 10 

£800 9 11 
876 16 11 
——— 1,0000 610 
6,501 10 0 


994 0 9 
7,96 10 2 


leaving a balance of.. a T os >> si 
Ad to this the balanoe brought forward from 
last year of T T "e is ex si 
there is a sum to be dealt with of F Vs m 
Out of this amount an interim dividend of 4 per 
cent. was paid in J aly last, and the directors 
now propose to pay a further dividend at the 
same rate, making in all 8 per cent. per annum, 
and absorbing .. " ка ка js $4 
and to increase the reserve and depreciation account 
by & further sum o "m у г vs а 


6,841 12 8 


819 10 0 
— 6.684 8 8 


carrying forward to next year а balance of. a | £1,811 1 6 

The reserve account after dealing with the above amount of £842 168., and 
also the premiums received on shares issued during the year, will stand at 
430,000. e necessary expenditure on capital to keep расе wlth the demand 
lor current during the year, and to provide for а continuous current service has 
amounted to £28,518 18. The continuous current service referred to in last 
year’s report is nearing completion. A Bill is be 


from time to time upon the terms of the resolution which will be submitted to 
an extraordinary general meeting in accordance with the Articles of Associa- 
tion. The retiring directors are Mr. T. G. Gibson and Mr. J. H. Armstrong, who 
are eligible and offer themselves for re-election. The auditor, Mr. Thomas 
Harrison, also retires, and is eligible for re-election. 


А$ the conclusion of the ordinary meeting, held at Newcastle 
yesterday, an extrao meeting was held, at which the 
following resolution was submitted :— 

That this general meeting of the мет one coon: Tyne Electric Supply Com- 

„Limited, sanctions the creation by the directors of £200,000 additional 
capital, to be divided into 80,000 preference shares of £6 each, and 10,000 

inary shares of £6 each. 


[; 


Ф "S | 
Kensington and Knightsbridge Electric Lighting 


Company. 

Мв. GALA R. Взрив presided on Wednesday afternoon at 
a ie SM eun af tee abere ea ang; ad de wove the 

general mee e above company, and, in moving the 
adoption of the report; said the board were pleased to be able to 
submit such a satisfactory balance-sheet. No doubt in some repica 
that had been rather an ideal electrical winter, because they had 
plenty of fog and dark days, and there had been considerably more 
. used, but apart from such an advantageous occurrence, 
there had, no doubt, been a considerable spurtin the business, and, 
what was more, it was a progressive increase. They would see that 
the increase in the number of shops and houses which took the light 
in the year was 259, while in the previous year the num 


was 231. Then with regard to the lamps, of which 
thera were 183,462 in the district, there was an increase 
27,3304 in 1899, against an increase in the preceding 


of 
year of 18,905. The gross receipts in 1899 were £53,055, while in 
1898 they were £46,331, an increase of £6,724, as an increase 
14 in the year 1898. The net profit during the year 1899 was 
£19,201 7s. 7d., and in 1898 it was £14,564 94. 8d., which was a satis- 
factory increase. With regard to units sold, they were 2,463,950, 
which represented an increase for the year of 382,876 units, or nearly 
400,000 units, which was a very large increase, In 1898 the increase, 
as against 1897, was 182,712 units; but a from that there was one 
very satisfactory feature, and that was the very small increase in the 
cing tbat increased quantity of electricity. With regard 
coal, he thought there was specíal credit due to their chief en 
and his staff, for he managed to produce that extra amount of elec- 


' dividend already paid, makes fs. per share for the 


tricity at an increased cost of £1 11s. 6d. in the year, and if they took 
the whole cost of the generation of the electricity, it amounted to 
£16,830 17s. 11d. as against £16,571, or an increase of about £313 
With regard to the renewal account, they had placed £4,000 odd to 
that account, which now brought it up to £30,339, and that they 
considered to be a very satisfactory figure. In the earlier years of the 
company, when they went into tages of depreciation, they 
could only go upon estimates, but now they had had considerable 
experience, and knew what it ought to be, and that figare represented 
what experience had shown should ba the m ed үсе for deprecia- 
tion. With regard to the conversion which been going on for some 
years, it bad made steady progress in the past , and now two- 
thirds of their customers had their houses to carry 200 volte 
and the other third they hoped to complete that year. They had 
issued new capital during the year, but they had spent a certain sum 
of money on eapital account, which remained from former years. 
There would be a considerable amount of capital required next year 
if there were a good many things to be done. Ву the balance of the 
second preference shares subscribed, they had been enabled to 
get a Stock Exchange quotation, for their capital had been increased 
to £170,000, while the nominal capital was £300,000. With respect 
to the new station which the company and the Notting Hill Company 
had power to erect, they were . progress, and a number 
of contracts had been entered into. T'wo members of each board 
formed a committee to work it. The money raised for the works 
would be from the two companies, but the idea at present 
was to borrow the whole of the money from an insurance company. 

Sir F. BRAMWBLL seconded the motion, and it was carried. 

Mr. WALLAOB asked if the company had powers under its articles 
VVV 

The SoricrroB said it had, because that point was tettled when the 
Bill was applied for. 


The National Electric Supply Company, Limited, | 
Preston. 


value of their . со авзо: па been а тегу 
busy one, not only in connecting up a large number of new consumers, 
but also in providing extensions of machinery and plant for the 


future. Mr. Brown seconded the motion, which was carried unani- 
mously. It was resolved on the motion of the chairman, seconded 


cent. for the year on the 3 shares, and 4s. 6d. per share 
on the ordinary shares for the last half-year, which, with the interim 
year, 


The Wireless Telegraph and Signal Company, 
Limited. 


Tus company meats to-day at Oannon Street Hotel. The ordicary 
meeting will be followed by an extraordinary general meeting when 
the subjoined resolutions will Ъз proposed : — 


(1) That the name of the company be changed to that of Marconi's Wireless 
Telegrapb Company, Limited ; (2) that the following article shall be substituted 
for Article No. 68 of Articles of Association of the company, viz., The re- 
muneration of the directors shall be the sum of £1,000 per annum, and in 
addition thereto, in &ny year in which the dividend or dividends deolared and 

id on the ordinary shares of the company shall be in excess of the rate of 

per cent. per annum, the remuneration of the directors shall, for every such 
year, be increased at the rate of ECO for every additional 1 per cent. paid in 
dividends on the ordinary shares in excess of 7 per cent per annum; but во 
that in по oase shall the entire remuneration of the directors for any one year 
exceed £8,000; and the remuneration shall be divided between the directors in 
such proportions as they may from time to time determine," 


Telegraph Construction and Maintenance Company, 


Limited. | 


Тнв report for the past year shows a net е of £82,828, after 
charging the interest on the debentures. To eum must bs added 
£38,205 brought forward, making a total of £121,033. From this 
amount is deducted the interim dividend of 5 per cent , paid in July, 
amounting to £22,410, leaving £98,623 to be dealt with. Of this 
sum the directors to distribute a dividend of £1 4s. per 
share, absorbing £44,820, being at the rate of 10 per cent, and 
making, with the amount already paid, a total dividend for the year 
of £1 16s. per share, or 15 per cent., tax free, leaving £53,803 to be 
carried forward. The directors propose to add a er sum of 
£5,900 to the pension fund established last year for the benefit of 
the company’s staff. 


Windsor Electrical Installation Company. 


Тнв fourth annual report of the directors of the Windsor Electrical 
Installation Company, which will be presented at the annual meeting 
on March 7th, shows that the total dividend on the year is 8 per 
cent., and during the last 12 monthsthe number of lamps have been 
increased by nearly 6,000 c.. New machinery has been laid down to 
meet the increased demand for the light, and 10 miles of mains have 
been laid, covering the whole of Windsor and Eton, the size of the 
mains being sufficient to meet the demand for private as well as 


public lighting. 
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Prospectus. 


Воввовірттонв have this week been invited by the Buenos A and 
Belgrano Electric Tramways Oompany, Limited, for an е of 
£190,000 5 percent. second debenture stock (part of а total autho- 
зівед issue of £200,000), at £97 10s. per cent. The proceeds are 
required to complete the electrification and equipment of the com- 
pany’s system, to provide for expenditure on new lines and 
increased rolling stock, and for general purposes. The gross receipts 
for last year amounted to £114,021. The list closed yesterday 
(Thursday.) 


Stock Exchange Notices —-The Stock Exchange Com- 
mittee has appointed a special settling day as under: Wednesday, 
February 28th.— Hampstead Electric Supply Company. Limited.— 
6,360 ordinary shares of £5 each, fully paid, Nos. 1 to 2,652, 2,853 to 
4416 and 4,471 to 6,614; 8.088 5 per cent. cumulative preference 
shares cf £5 each, fully paid, Nos. 1 to 5.330, 5.431 to 6,000, 15,763 to 
16,912 and 16,918 to 17,905; 5,433 vendors’ ordinary shares of £5 
each, fully paid, Nos. 6,615 to 12,047; and 9,862 vendors’ 5 per cent. 
cumulative preference shares of £5 each, fully paid, Nos. 5,931 to 
5,430 and 6,001 to 15,762; and Рав also ordered the undermentioned 
securities to be quoted in the Official List :—London Electric Supply 
Corporation, Limited.—Farther issue of £150,000 4 per cent. first 
mortgage debenture stock (redeemable), National Telephone Oom- 
pany, Limited.—Farther issue of £670,529 84 per cent. debenture 


stock. 

Application has been made to the committee to appoint а 
special settling-day in and to grant a quotation to—British Electric 
Traction Company, Limited.—Further issue of 20,000 6 per cent. 
cumulative preference shares of £10 each, fully paid. 


‘he Brush Electrical Engineering Company, Limited. 
he directors, after placing the sum of £72,500 to depreciation 
reserve, have decided, eubject to audit, to recommend payment of a 
dividend at the rate of 6 per cent. per annum on both the pre- 
ference and ordinary shares of the company for the half- year ended 
December 31st, 1899, carrying forward a sum of about £5,000. 


Imperial Tramways Company, Limited. — The 
directors have decided to recommend а dividend for half-year ending 
December 31st, 1899, at the rate of 83 per cent. per annum. 


Cape Electric Tramways Company.—It is announced 
that holders cf share warrants to bearer can obtain payment of divi- 
dend by presenting coupon No. 5 at the offices of the company on or 
after 26th inet. An extraordinary general meeting will be held in 
London cn 7th prox. to confirm the resolution altering articles 48, 
50 and 77, which was passed on 14th inst. 


National Telephone Company. — The meeting of this 
company was held yesterday at Cannon Street Hotel. Our report 
will appear next week. | 


0—5 


TRAFFIO RECEIPTS. 


and Fleetwood Tramroad Company.—The receipts for the week 
ng February 17th, 1000, were £99 16s. Б. : receipts for corresponding 
period, 1899, £178 6з. 8d.; aggregate for half-year to date, £969 78. 114. 


The Briseol Tramwave and Cerriege Company, Limived.—The receipts for the 
week ending February 16th, 1900, were 2,217 0з. 64. nneraenanâing 
vevied, 1960. 20,594 18+. lld,; decrease, £877 184, 5d. Heavy snowstorm, 
traffic partially suspended. 


fhe City and South London Ball Company.—The receipts for the week 
ending 12 18th, 1800. were 41, 160: ditto February 19th, 1899, £1,089; 
increase, 278. Total receipts for half-year, 1900, to date, 27,898; correspond- 
ing period, 1899, £7,*58; inorease £40. Miles open, #4. 
The Dover Corporation Tramways.—The rece 
February 17th. 1900, were 4181 8s. lld.; February 18th, tF99, 
#147 188. 8d.; decrease, £16 48. 9d. Total receipts to date, 1600, £1,028 
15%, 2d.; corresponding veriod, 1899, 21,000 14. 4d.: inorea«e, £28 Os. 104. 
Miles of track open, 1900, 8; 1899, 8. Car miles run, 1900, 4,€00; 1899, 
4904, Number of cars, 1900, 11; 1899, 11. 
The Dublin United Tramways Company.—The гесе! for the week ending 
Friday, February 16th, 200, were ss follows:—D. U. T. Oo., horse cars, 
447 1a. 7d. ; ditto, electric cara, £2,710 195 74.; D. В, D. Co., 
4529 6s, 8d.; total, 43.287 Та, 10d. ; week last у 
Oo., horse cars, £1,774 0s. 2d.; ditto, e cars, £905 Bs. 11d.; D. 8. D. Oo., 
electric 2639 19s. ба.; total, 48,319 Вв. 6d.; decrease, 481 158, 8d. 
$e to date, £23,075 Os. 6d. ; текме to date lasi таве, £91,646 
198. ; increase to date, £1,528 8s. e mileage worked is 42 miles 
electrically, 2 miles by as against 18 miles electrically, 26 miles 
by horses, for the corresponding period last year. 
. The Halifax tion Tramways. — Tbe receipts for the week ending 
February 18th, 1900, were £467; week ending February 22nd, 1899, £824; 
increase, £143. Number of cars, 1900, 28; 1899, 15. Total receipts to date, 
1500, £26,927; 1899, 29, 126. Miles of track open, 1900, 13; 1899, N. 


Liverpool Overhead Railway 
February 18th, 1800, amonnted to 41.243: norrespen 
rig : decrease, $54. Total increase in traffics for half-year to date, 


STOCKS AND SHARES. 
Wednesday Evening, 
Tum week's war news up to to-night has been so good that all round 
the Stock Exchange a general feeling of relief and ''bullishness " is 
the feature of the markets. Oonsiderations of a tightening money 


ipsa for the week ending 


market were lost in the glow of delight produced by news of good 
import from Lord Roberts and General Buller. Naturally, the South 
African market has been the most elated. In other departments 
there is still some hesitancy as to whether the time is ripe for starting 
a general advance. Members of the Stock Exchange recall the bad 
news which on several occasions lately bas followed cables of good 
tidings, and many of the more cautious brokers are advising their 
clients to wait a little longer before entering the markets: the war,” 
one hears it said continually, “ is not yet over.” 

То this feeling of caution is dus the fact that there is hardlys single 
movement in the electrical supply section. Beyond a fall in Metro- 
politans and City of Londons, the movements have been more in tone 
than prios. Тһе Metropolitan Company is still the subject of wordy 
warfare at every meeting of the Marylebone Vestry, some of whose 
members advocate inviting a competitor to enter the district, whilst 
others would make terms with the company by which the Vestry 
should take over all the plant, &c., within its own area either by 
purctase outright, or by renting it from the Metropolitan. Citys 
w. nt dull upon pessimistic dividend anticipations. 

Ia the railway department, most of the talk centres round the pro- 
posals of the underground companies with regard to electrifying 
the lines. Districts are now 293, and Metropolitan Consolidated 
stands at 111. Osntral Londons do not move, although the approach 
of the day when their experimental train shall be on the metals 
should have infused alittle life into the inanimate market. 


Last week we ventured to predict a new issue of £120,000 second 
Debenture stock at 974 by the Buenos Ayres and Belgrano Electric 
Tramways Company. The prospectus of this duly appeared on 
Tuesday. The money is required to complete the electrification and 
equipment of the company’s system, and for the company’s general 
purposes. In 1910 the Debenture stock will be redeemable at 105. 
There is already an amount of £320,000 5 per cent. first Debenture 
stock quoted in the market, the price of which is 105 to 108, and 
the company’s “ A" Preference shares stand at 5 middle, while the 
“В” Preference are quoted 4 to 44. Both the latter are £5 shares 
fully paid. There is а fair amount of business doing in British 
Electric Tractions, and а small premium has been established upon 
the company's new issue of 5 per cent. Debenture stock. 


National Telephone O:dinary shares have shed another fraction, 
and the cause of the weakness is now apparent. A fresh issue of 
£1,000,000, half in second Debentures and half in Ordinary shares is 
about to bs made, and certain people with early knowledge of the 
issue hastened to sell. The market, while it was prepared for an 
appeal for fresh capital owing to the company's position as disclosed 
by the last bslance-sheet, hardly expected the new issue would be 
made so soon. As matters stand at present, the whole authorised 
capital of the National Telephone Company is 10j millions sterling, 
of which 6 millions has been issued. The meeting being on Thurs- 
day, we are unable to comment upon it this weck. Another company 


requiring more cash is the Edison & Swan United Electric Light, 


which will hold а meeting of shareholders on Tuesday next for the 
purpose of passing a resolution enabling the directors to issue Becond 
Debenture stock. The price of ths shares shows no alteration. At 
the meeting of the Westminster Supply Oompany to-day (Wednes- 
day) Lord Suffield referred to the need of increasing the company's 
capital. 

Brush Ordinary and Preference are both 2s. 64. better upon the 
dividend of 6 per cent. per annum which has jast been declared. The 
distribution on the Ordinary is $ per cent. better than it was in 1898, 
and 2% per cent. more than was paid in 1897. We are glad to see 
that £2,500 has been placed to depreciation reserve. Electric Oon- 


- structions have also improved. 


Turning to telegraph descriptions, Eastern Extensions have at last 
made а move, scoring 4 on the week. This is mainly on account of 


. the concessions which have been granted to the company by the 


Victorian Government. Eastern Ordinary is & point to the good, 
despite Mr. Chamberlain’s observations in the House of Commons on 
Tuesday night anent the new Pacific cable, arrangements for the 


construction of which, he said, were being considered by а oom- 


mittee of representatives of the Imperial Government and Ше 
colonies. 


Among the reports that the week has brought forth, the Charing 
Oross and Strand Company's is regarded as one of the moat pro- 
mising, showing as it does the large increase of business which is 
accruing to the undertaking. Again we have to note that fresh 
capital in connection with the new business will be required. A less 
Batisfactory document is the report of the Motor Manufacturing 
Company, Limited. The acoounts show a debit balance of £18,161 
as the result of 22 monthw trading. Plenty of hope is held out to the 
shareholders ; we fear it is as much as they will get out of the con- 
cern fora long time yet. The Henley report, showing a net profit of 
£40,097 for last year, has not affected the price of the shares. 


Or we ot Lv me 


. 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


Business done 
Present Closing ‚ Closing 
AMB. Quote k 
6, " Share the last sree years. Ted. 1m. Ted. et- | "Feb. alst, 
1807. | 1898. | 190 

110 African Direct 3 4 Ф ык cee vee ». | 100 ee see е 99 —108 eee vee 

25 Amazon Telegraph, 10 . . . 8— 4 — ais 
195 Ро. — V Debs., Nos. 1 to 1,250 Red. 100 M s = ME un 
875, 5 Anglo-American Telegraph eee eee eee eee „Stock 8 £3 9s 13/6 63 — 66 xd 63 — 86 64 63} 

8,062,240 Do. 6 95 Pref. see 05 . Stock 6 6 6 * [114—115 xd]ll4 —115 115 | 114 
8,062 Do. Hs Deferred... M T soe Stook . 18e. 9521 7s 8 15 ха p RE 15 1448) 14$ 
Ohili Telephone, Nos. 1 to 44,000 эзе о0о .. І Tr b eee 8 8 "TP ee 

10,000,0008 Oommercial Oable [rry 086 eee eee eee eee 100 8 8 %. ee Tr —175 Te — 5 TI ee 
1, Ро. do. Sterling 500 year 4 % Deb. Stock Red. |Stock| ... we 102—104  |103 —106 1033 .. 
Consolidated Telephone otion and Manufacturing | 10/- | 14% | 13 x1. a i Ya ze 

16,000 Cuba Telegraph . eve ee eee see see өөө coe 10 7 8 ees 9 — 10 9 — 10 eee oe 

6,000 Do. 10 Ф Pret. eee een TY) eee eee 10 10 10 ove 19 I 20 19 — 20 19 . 
12,981 Bpanish eee [TT] eee ве 5 4 eee eee 4 — b 4 — 5 0 eee 
6,000 Do. do. 10 U b Oum. Pref, eee eee 5 10 ee ә 9 — 10 9 — 10 eee vee 

80,000 Do. ‚ do. 4 % Debs. T iu we | GO] .. 101—106% 101 —105% | ... ©з 

60,10 Direct United States Cable o] 20 | 88% | 39 3 % 14— 13 11j— 12 | j| .. 
130,000 | Direct West India able, 44 Ф qd Reg. Deb. 100 .. 99 —102 |99—103 |... | .. 

4,000,000 | Eastern Telegraph, Ord. 8 M кү woe [Stock] 7 Ф 7 % we 154 —169 |155 —160 159 | 156 
1,795,000 Я Pref. Stock „ sw | 100 | as: *. [98 —101 |98 —101 D MAN 
3 E Do. 1 Mort. Deb. = Red. [I eee Stock - re eee Te —121 Е Ет ЕТ "el 
i Bxtension, Australasia, and China Telegraph , | 10 .. | 154— 168 | 164— 16 
1 Do. б % (Aus. Gov. Sub.) Deb., 1900, ne pe с 
°9 9 9 6 4, 

64,4001 Do. do. Bearer, 1,060— 8,975, 4,827—8, 100 | 6 : 100 —108 100 —108 Р M 
820, Do. 4. Deb. eee өөө TI) JS I) 115 —120 xd 115 —120 1164 eee 
800, { Eastern and African as. 1 3.750. 76.1 Deb., 100 .. " 100 —103 100 —108 is 

9 
300,0001 4% of Mt. pas E Bub.) i59, 25 |... |... 101 —104% [101 —104% | ... | .. 
180,227 Globe Ts po Ps Trust | „ә awe | 10 | 48% Si 14— nj |1— 14 11g 113 
180,043 10 6 [6 154— 16 |154— 16 | 164 | 158 
160,000 reai N: 10 |10 зо — 82 81 — 83 897 us 
86,900 Halifax and 1 and Bermuda TEL Жыш] 100 eee eee 99 —102 99 —102 ee? eee 
17,000 —— * Bed. FI По % ho * 4 — 53 |49—58 | 52 | .. 
ә London тарова um. и n Telagra "é eee [T1 100 TIO "PPS 106 —100 106 —100 "TI eee 
72,080 Montevideo Telephone, m o8. "in to 72, 680 .. 1 eee eee TP i- $ 5 $ 006 eee 
86,492 Do. do. 9 Pret., Nos. 1 to 88, 492 114514 23 1 1 ves (is 
National Telephone, 1 to 400 e ж XR з 516 6 5 58— 56 54— 51 54 5% 
15,000 Do. 6% Oum. lst Pref. ..  ..  ..| 106 6 6 14 — 15 | 14 — 15 "e 
15,000 Do. 6 $ Cum.2ndPref. .. .. 106 6 6 14 — 156 14 — 15 144 
000 Do. 5 Non-oum. 8rd Pref., 1 to 260,000 5 5 5 6 5 58— 54 5%}... 
1,839,4711 Do. 5 Deb. Stock Stock! 84%, | 344 5 98 —100 | 97 —100 99 | 971 
171,604 | Oriental Telephone and Bleo., Nos. 1 to 171,504, fally paid 115 5 34 £— 1 $— i| .. 
100, Pacific and European Tel, 4 * Guar. Debs., 1 to 1,000 ... 100 4 [TI] T 101 — 104 101 —104 000 eee 
11,899 8 ... [II see eee eee eet boe II) 8 b 00 eee 7 = 8 7 == 8 m оез 
8,881 Submarine Cables Trust woe eee eee eee eso Oert. eoe ec? өө” 124 —129 124 —129 eee eee 
,000 United River Plate eoe eoo ees eee 5 5 Ф 6. Ф 6 Ф 41— 61 61 did eos 

16,689 Do. do. & 95 Cum. Pref. Nos. 1—16,639 5] .. vi sss 4$)— 6} 5} 905 - 
179,917 Do. do. 5 95 Debs. ... ede eee |Btook| .. siá 103 —106 |103 —106 ees eee 
200, West African Telegraph, 5 % 100 Jo. | s 98 —101 98 —101 — РА 

80,008 | West Coast of Nos. 1—80,000 and 58, 00158, 008 |. |. i 1 i— 1 UN wr 
150,000| Юо. ао. 4% Debs., 1—1,500 by Bras. f a . 100 —103 100 —108 | .. | . 
889,781 | Wastern and Brazilian Telegra ph 4% De „Stock wr 100 —104 100 —104 se. I 
306,993 Женип Тра һ, Did. Nos. Nos. 1.206 9999. 10 is 142— 153 142— 153 153 14i 

76,000 Do. . b V Debs. па series, 1906 eee 100 eee ees ses 106 —109 106 —109 s.. [III 

88,831 West Indie and 8 Telegraph eee eec Lr) oe 10 2 eee oon í— 1j 4— of 1 00 

94,668 Do. do. do. 6 Ф Oum. 1st Pref. ... 106 "^ ia 91— 9; 91— 94 91 

4,009 Do. do. 22 6 2nd Pref. T1) 10 0 ТҮ 7 — 8 7 — 8 

Do. do. oll Tar ЫТ Мов. 1 to 1,800 100 b eee 104 —107 104 —107 ee 
168, 1002 Western Union of 0.8. т. 6 V Ster. Bonds ... 100 | 6 vr 98 —108 98 —108 as “ 


ELECTRICITY SUPPLY 


pton & Kensington Bec. Lt. Sup., Ord., 101 to 19,761 b kei xl “sean 
Do. 7 Ф Oum. Pref. see б eee eve 9 0 
80,000 | Oharing Oress and Strand пру ... eas б 8 19% 10 — 11 10 — 11 dx А 
30,000 А до. до. do. Nos. 80,001—50,000 5 „. vis 10 — 11 10 — 11 104, 
2080 do. барыў, Ord. do. 4 95 Oum. ке. 5 6 4 6 3; eee — r 71 — ace ee 
taa d J» , ve . 4à— 8 
100,000 do. do. *; Deb. Stock Rod. ure 4$ [Ir eee 110 —112 110 —112 T TT 
60,000 Oley of 1 London Blectric Lighting, Ord. bd dn 10 10 6 $ * | 10$— 111 103 — 114 11 106 
Do. 6 Y Oum. Pref., 1 to 40,000 ... 10 6 6 .. 13 — 14 ' 18 — 14 14 192 
400,000 Do. 65% Deb. Btock, ck, Berip. биз. a at £115) all paid ‘ll paid — | б di .. |123 —127 122 —127 s ssi 
Oounty of Lond. & Brush Prov 10 я wil r ан. | Ok— 104 
ро. до. до. 6 % Pref., 40,001 0,06 016% 6 $% 195 — 184 121 — 184 A 5а 
| Do. 44% Deb. Stock, Prov. Certa (all paid) Rd. к ЖИК dog Ne: 108 —111 109 — 118 | 110} | 110 
110,000 — — iid o Limited, Ord. EL a 11— 21 11 — “Б see 
э a у n, eee | ees eee 1 = 21 21 II TID 
Do. Q. 6% Pref. | б os 6 Ф 44— 5 | 4j — m ове 
100,000 : Do. u$. — do. D: 1st Mt. . Db. Stock Rd. m woe 101 —108 i Же 
» etropelitan u y» 0 to 63, one eee 10 6 5 4 KF 153 14 — 15 15 1 
Do. Nos. 62,601 to 85,000 . Е 885 14 — 15 14 — 16 | a E 
, Do. % First Mortgage Debenture Stock | ... 44% | ... 114 —117 114 —117 ve is 
195,000 Do. 9 Mort. Deb. Stock Red. es se (Btock! .. | s |... |95—97 |95—97 96} | ... 
Notting Hill Blectric Lighting ord. eee eee 10 6 6 7 * 16 — 17 | 16 == 17 ees eee 
86. James's and Pall Mall Electric Light, és 5 148% 14% |145 15 — 16 15 — 16 155 
De. zm д. 7% Pret. 30/00 i5 oc 8 75 7 7 9 — § 9— 9 |. |... 
South London Blectricity Supply, Ord. FCC | A. d an a 
Westminster Electric Supply, Ord., 101 to 80,000 - 5 12 % 12 J |13 Ф | 14 — 15 2» 


* Bubj 5 Shares. Quotations on Liverpool Stock Exchang 
Unless etherwise — all shares are fully paid. 1 Dividends pald ta deterred share wa being pred м capital 
Dividends marked § are for А year consisting of the latter part of ene year and the frst part ef the next, 
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SHARE LIST OF ELEOTRIOAL COMPANIES—Continued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


1899. 


Btock bester, 0 Вант 501 
Present Dividends for week 
Lac DEC Share tho last three years, | Фере, eb. ash | Fob, Stet, 190 
t 1897. | 1998. | 1809. Higoes.| Lowest 
65,000 Aluminium shares, Nos. 1—65, 000 . eee see 1 10 Ф, TII | eot 22— 8} 22— 84 8 27 
90, 000 Do. ái % ist Mort. Deb. Stock Вей. TI eee Stock TT ose 97 —102 96 —100 991 eo» 
80,000 | British Electric Traction сав | 10, „. 6 * .. | 16 — 17 16 — 17 16$ 16 
80,000 Do. do. 6 Cum. Pref. 801001-— 80,000 10 | .. - | i | 134— 183xd 10213 186 184 | 18} 
200,000 Do. do. 5 Č Perpetual Debenture Stock ... Btock| ... | .. | XI 125—128  |125 — e p" 
45,0001 |t British Electrio Works Oo., Ord. £1 shares, 50,001—95,000 | ... . | 1— WM н 1 IX 
50, 000 T A do. '6 % Cum. Pref., 1—50, 000 . TT TI eee eee i— 1 — 1 TID eee 
500 f do. 41 % let Mort. Deb. 4 | 100) .. ins . | 99 —101 299 ii 
40,000 British Insulated Wire Ord., NaI to 40,000... 5 . .. 20 & 18 — 14 |18—14 | |. 
27, 500 Do. do. 6 % Cum. Pref. Nos. 1 to 27, 500 . 5 . са E 6 — 6j 6 — 63 се ‘as 
90,000 | Brush Bleol. E . Ord., 1 to 90,000 .. 8| 8 5 sea 11— 2 1$— 2 lH| Н 
- 90,000 Do. Е "Non-oum. 6 Pref., 1 to 90,000 26 6 sae 2 9 2 vis $a 
125,000 Do. do. Perp. b. Stock ese Stook Cee eee eee 110 —115 110 —115 oe ee 
50,000 ро. до. 2nd Deb. Stock Red. Stock .. |102 —106 [102 —106 Я А 
30,000 | Callender's Oable Construction shares, Nos. 1—20,000 ... 5 1217 15 . | 184— 144 | 14 — 15 144 | 14 
20,000 Do. do. Б Ф Cum. Pref. b eee eee eee TEE 54— 6 561 000 
90,000 Do. do. 44 Ф 1st Mort. Deb. Stock Red. Stock ie ‘ee * [10—115 110 —116 226 : 
218,533 Central London Railway, Ord. Shares ees eee eee 10 ees eee eee 91— 10 9 10 103 90 
61,088 Do. do. Pref. half-shares eee eee 5 [III eee eee 44— 5 5 090 oes 
71,447 Do. do. Def. do. eee ees see 5 eee eee 44— 5 — 8 | pee eee 
855,000 ony and оао London Railway  .. Stock 11 24% 13% 68 — 61 xd| 58 — 61 604 
. 87,000 do. Ord. shares, Nos. 22,501 to 60,C00 £5 10s. pd. 10| . i с1а 4—5 | 4— 6 882 eee 
82,008 Crompton & Co., Mos, 1 to us LM Deba 1 900 ot 8 TT) eee eee 84— 4 i 84— 4 T" ae 
А st Mort 8., 1 to e 
100,000 #100, and 901 to 11,000 of £50 Red. f| | | | = | 88 19? 188 10 | m | 
99,261 | Edison & Swan Utd. El. Lgt., A* shares, £8 pd.1 to 99, 281 516 6 sae 2— 2 2 — 4 ә 
17,189 Do. do. do. “д” Shares, 01—017,189 5| 6 0 Ti 8)— 44 81— "T © 
844,028 Do. do. do. 4 $ Deb. Stock Red. we | 100 | ... дез .. | 98 — 95 93 — 96 1 = 
112,100 | Electric Construction, 1 to 112,100... ... | 2186 6 4. | 2)— 38 | 21— 4 e 
25,000 Do. do. 7 Cum. Pref., 1 to 26, 000 eee 2 7 7 81 tue 8} soe oes 
140,800 Do. do. 4% Perp. lst Mort. Deb. Stock Stock ... ea . . [108—106 |108 —106 wai - 
91,196 | Blmore's Patent Copper D ting, 1 to 70,000 ... aes 3 x € — Í — ves ove 
9, 6001 Greenwood & Batley, 7 Y Oum. Pref., 1 to 9,000 ‚| 10 | 7 7 10 — 12 10 — 12 dae ui 
80,000 Heer (W. 3 Works, Ord. ... Meo tx 5 | 13 14 184— 144 |14— 15 144 | .. 
12,000 4b Ф Pref. eee ove 6 7 7 6 6 6H eee 
50,000 Do: do. FS 43 Mort. Deb. Stock... tock 4h evs ees 111 —114 111 —114 [III | °з? 
60,000 | Indis-Bubber, Gutta-Peroha and T h Works „| 10 | 10 109| ... | 31 — 22 21 — 33 211 
800,000 Do. do. do. lst Mort. Debs. | 100 eee TI) eee 100 —104 100 —104 5 eve eee 
87,500 |tLdverpool Overhead Railway, Ord. ... өй vas „| 10| 8} 84 327 94— 9 °о— T eee 
10,000 Do. * do. Pref., #10 paid ene eee 10 б б 5 & 13 = 1 123— 1 eee ee 
87,850 Telegraph Uon Construction and Maintenance . | 12 |16 15 15 87 — 41 37 — 4l 39 |... 
150,000 А 4 % Deb. Bds. Nos. 1 tol, 500 Red. 1900 ». 100 ... өз 102 —105 103 —106 103 eve 
20,000 | Telegraph Manufacturing, Ord. Nos. 1 to 20,000 898 | 85 * T 9 — 10 9 — 10 92 | „„ 
20,000 Do. do. 5% Om. Prf. Nos. 1 to 30,000 ... | B x к - 
540,0001! Waterloo and City Railway, Ord. Stock  ... iés .. 100 | ... 8 8 91101 —104 xdj101 —104 101 12 


+ Quotations on Liverpool Btock Exchange. t Unless otherwise stated all shares are fully paid. 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
*Birmingham Electrio Supply, „Ordinary £5 (fully paid) 8—10. 9 and N Electric Lighting, Ordinary Shares £5 (fully 
Brompton add Kensington, 43% Debentures of £100, 107—108. 12—18; 1st Preference Cumulative 6 °/., £5 ally 2 7—8 De 
National Electric Free Wiring, 12/6 paid. j—4. ntures, 108—106. Dividend, 1899, on Ordinary 8 
Oldham, Ashton, and Hyde E ectric (£10 pd ), Ord., 18—19. Kidderminster and District Electric, Pref. (46 pd.), 66. 
Do. do. Pref. (£10 pd.), 101—109. T. Parker, £10 (fully paid), 181. 
Smithfield Market 3 1—8. 
From Birmingham Share List, Bank rate of discount 4 per cent. (January 25th, 1900) 


MARKET QUOTATIONS, Wednesday, February 215%. 


CHEMICALS, &o. This week, Last week. Ino. or Deo. METALS, &о. (continued). | This week. Lastweek. Ino. or Deo. 
e Copper Sheet „ „„ person| 266 £84 2 inc. 
a Acid, Hydrochlorie  .. ++ per owt, 57 5/. ee g » Rod es per ton £86 £84 2 inc. 
a „ Nitric T ee .. рег owt. * 22/- T e Т (Electrolytic), Bars .. per ton £38 £82 £1 ino, 
a "n Oxalioc . ғ .* LE per owt, T 820 . € n n Sheets. 9 per ton £91 £89 £3 inc. 
a „ Baulphurio .. T .. рег сті. 5 5/8 e " » Rod .. per ton £R6 £55 El inc. 
a Ammoniac, Sal +» per owt, 40/- 40J- е 1 » H. C. wire per lb. 93d. 93a, б 
я Ammonia, Muriate (orystal) e+ рег ton £29 £29 f Ebenite Rod өө - ee per lb. 8/. js es 
.. per ton 291 £27 ee f n Sheet ee . .. por Ib, 5/. 6/- . 
ө Bleachin powder * .. рег ton £7 £7 25 п German Silver Wire per lb. 1/6 1/6 I 
a Bisulphide of ма - e+ per ton £15 £15 ә h Gutta-peroha, fine d ee per lb. 8". 7/- 1 inc. 
a Borax өө s» рег ton £18 10 £16 10 h India-rubber, Para fine .„ per lb. 4/64 4/64 to 4/6 "T 
в Benzole (90 oe es e+ per gal. 7/- 77 Iron, Charcoal Sheets .. +» per ton £15 £18 se; 
„ (50/90 ^| B» +» per gal. 5/8 5/6 („ Pig (Cleveland warrants) per ton 69,9 69/44 44d. ine 
ө Oopper Sulphate.. T ++ per ton £25 £25 „ Forgings,acoordingtosise per ton | From £11 | From #11 oe 
a Lead, Nitrate so .. per ton £25 £25 í ,  Borap, heavy .. рег ton 70/- to 72/6 | 70/- to 72,6 
, " 8 „„ per ton AL 7 * í , Wire galvanised No. 8.. per ton E 5 £14 5 
1 eroxide ,. «+ per ton T 
a а Methylated Bp — gal. 9/9 9/9 Fa g Lead, English Ingot .. +» per ton 4, £16126 £16 12 6 T 
a ч Bolvent (90 LA at и Sheet .. per ton £18 £18 
per gal. 5/8 | 5/6 ae 1 Wire No, 28.. +» per lb, 8/- 8/- I 
a Potash, 8 in casks,. per Ib. 4jd. | 44. n g Mercury .. ..per bottle £9 12 6 £9 12 ва, inc. 
as Caustic (75/80 %) „ рег ton 424 £24 <a 4 Mioa (in original cases), "small рег lb, | 84. to 94. | 2d. to 8d. Id. inc. 
B. d Bisulphate es +» рег ton £865 £85 р d „ " » medium perlb.| 1/9 to 2/9 | 1/9 to 2/9 А. 
a Shellac  .. А .. per owt, 68/- 68/. * d » large per lb. | 8/3 to 7/9 | 8/6 to 7/6 Bd. dec. 
a Bulphate of Magnesia . ee .. per ton £4 10 #4 10 - p Phosphor Bronze, plain castings per lb. | 1/1 to 1/4 1/1 to 1/4 . 
a Sulphur, Sublimed Flowers .. рег ton £6 €6 sa р rolled bars & — j per lb. 1/1 to 1/4 | 11 0 14 н 
е " pore T +» per ton £5 10 £5 10 "- p " r''d str'p & sheet per. lb. From 1/8 | From 1/8 Р 
+» per ton #5 #5 - o Platinum өө ee рег oz, £8 11 £8 11 T 
a anon с {ье 70 SJ) „ рег ton £10 15 £10 15 * p Bilicium Bronze Wire . А per lb. | 104d. to 1/ | 104d to L/ . 
а „  Orystals .. рег ton #8 £8 ve í Steel, Magnet, acc'd'g to сат р 'n р. ton From £16 ќо 240 
B s Bichromate, casks „ per lb. 81 1. 814, y í Steel, Magnet, in bars .. МА а P £58 D T 
to £149 40 to ; 
METALS, &c. g Tin, block . és e es per ton nom, МАМА £8 inc. 
Aluminium Wire, in ton lots.. per ton £224 £224 ae ae eee "T ee per lb, 1,9 1/9 
Bheet, in ton lots per ton 2191 £191 "T n „ wire Nos, 1 to o Ne . per lb, 1/10 1/10 
p Babbitt’ 8 metal ingots .. per ton | £85to £146 | £85 to 4145 oF p White Anti - friction Metals— 
c Brass (rolled metal 2" to 12") basis per Ib. ва, ва. "s „White Ant” brand .. perton | £40 to £70 | £40 to £10 T 
в „ Tube (brazed) . por lb. | 10d, | 10d. | ј Yarns, Cotton, Single 10lb, bundles pr Ib. 7&4. 14. T 
8 а { (solid drawn) per Ib, | е 9а. j » Best Flax, 6 lea. per lb. 5:4. | 51d. T 
с „ Wire, basis oe .. per lb. | 83d. Bid. ve j „ Hemp, 8 ply 10 los. per Ib. 4 d. 44. 4d. inc 
с Copper Tubes | braze d) | per lb. <4 114d. 22 j " » Russian, 10 lbs, per lb, bd. 454. ad. inc 
с (sod drawn) .. per lb. , 1154. j „ Jute, 180 lbs, rove .. per ton £15 £14 10 103, inc 
.g* Copper Bars (best sele 'eted) por ton £F6 £u4 £2 inc. k Zino, Sheet (Vielle Montagne bund.) p.t. 227 5 5 nett. £27 5 nett. T 
чино aes by Quotations supplied b Quotations supplied by 
a Messrs Boor & Co, {The India- Rubber, Gutta-Percha, and k Messrs. Morris Ashby, Limited, 
b The British Aluminium Company, Ltd, Telegraph Works Company, Lid. m Messrs, W. T. Glover & Co., Led, 
e Messrs. Thos. Bolton & Sons, Mesers, James & Shakspeare, n Messrs, P. Ormiston & Sons. 
d Messrs. F. Wiggins & Sons Messrs, Jackson & Till, e Messrs, Johnson, Matthey & Co., Ltd, 
e Frederick Smith & Co. | í Messrs, Bolling & Lowe. » The Phosphor Bronse Company, Ltd, 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


Name of station. System. 


THE STANDARDISATION OF ELECTRICAL ENGINEERING 
PLANT. 


~ Volts, Volts. 
Chelsea .. Direct three-wire .. T 100 & 200 
By В. Pzaov Вилок, Member. Cheltenham Alte „ 0. | 98| 2200 . | 100 & 200 
Paper read February 8tb, 1900. M n Бен ишекне. 440 210 
Using motor - alter- 
nator and buying 
H. T es 120 9210 


(Concluded from page 288.) ÁMernadng ^. 


6. It is not possible to enter in this — Олы Do 100 aoo 100 
n en upon consi ge А v.c de 

* = кш pe T might consi teta Standards for the сосове ргө Saree wire ee 0 15 
а very and important question, demanding County of London Alternating .. <. | 100 $300—9,00| 100 

капае еши and discussion. а machin for this pur- йр кыре Direct ми кы s T Power 510 

pose y at any rate as a nucleus, in the Uniformity Com- а р = 

mittee of this Institution, appoin'ed shortly after the submission of Cone ee eee сс 2 аю 

a highly suggestive paper on Uniformity of Plant,” by Mr. O. Н. Crystal Palace o. H. T. direot .. 1,000—1,100 100 

Wordingham, before the Municipal Electrical Association in the Darwen .. . Direct three-wire .. 280 


Alternating .. 


summer of 1898. But beyond a word of advice on the subject of Derby ry -- tom Directthree wie" 20 10 X6 
standard periodicities, nothing has so far issued publicly from the Dorer . Alternating. 160 2000 100 
deliberations of this Committee, extending over 18 months. At this Direct (tramway) ..| .. w 500 
rate we may become irretrievably committed to many steps which all Dublin’ ..  .. ... Alternating .. .. | 88| 310 1ш 
шау ште to regret, Бо effective аы are шеш for an nn- Ealing | Alternating me: 40 2,000 100 
exampled expansion in every department of electrical engineering Series D.C. arc lighting, .. 00 
notably those of соо окна ж of power distribution oret Eastbourne Т | Alternating б ы 88 1,800 100 
extensive areas, appears about to take place in this country. Eocl .. „„ Alternating. 50 3,000 200 
The author ventures to suggest that additional weight and accelera- Edinburgh... a Direct three-wire Seah Y 115 & 980 
tion to the work of the Committee of the Institution would be given E | AME e. M | 4009 үй 
if it were strengthened by the addition of representatives of all '"  "' '* Series D.C. are lighting... | 1,600 ii 
interests 5 Е those ra the 5 user, consulting Folkostone T Direct three-wire .. ш 118 
engineer, and user's engineer. e Institution might also encourage alway +» 0, Direc T 
the submission of papers suggestive of standards for various classes Gloster — BF шу ad 250 
of electrical en plant and accessories. These, together with Guildford ..  .. . | Direct 5 400 00 
the views wbich would be brought out in discussion, woald serve as НеШах ..  ..  ..  Alternating .. — ..| 80, 2,000 200 
а valuable guide to а representative committee. | Direc cee таштан: М 
In conclusion, the ositions which the author has endeavoured Hammersmith ..  .. Alternating 50 2,200 110 
to ay Glen may be briefly recapitulated as follows :— Hampstead Кз. 3e к= РИ 90 | 20 100—105 
а) Standardisation, to a greater degree than at present exists, is ae oe TM "d 
in the interest of the manufacturer * as а means of facilitating repeti Henley i ае зу АШПА. Hghting 100. fuo. 1006 00 
on production an meeting e competition Harrogate .. vá .. | Alternating .. ..| 50 000 200 & 100 
foreign manufactares. Harrow .. . Directthree-wire .. | .. 470 220 
(b) Standardisation of "ends" or "performance" as distinct feom Hora ..  ..  .. | Alternating ire. „ %00 | 100 & 300 
“means” or “constructional details” is equally in the interest of Huddersfield .. .. Alternating. . q | 1001 2000 100 & 200 
the user; by securing for him low purchase cost, prompt delivery, Hull.. .. .. FH. T. & L. F. direot is 3,350 » 450 110 & 9220 
turer’s alana эон of I ental Ё and t aron ee oe ee? i ee ee 50 ыо 100 on 
d e ns e ee ее | Ir ee ee oe oe 
(c) The relative absence of standardisation in Great Britain, in Kensington & Brompton Alternating ..| 2,000 100 
contrast with other countries, is mainly traceable to the prevailing ков R RW 
wherein the user's engineer specifies “ means" or “ construc- Keswick ..  ..  .. Alternating 75! 9,000 
al details,” instead of confining himself to “ends” or “ perform- Killarney r | Do. ^ us 100 | 2000 100 
ance. ingston-on-Thames .. А РЕ 
* D.C. Aro lighting ee t 1,000 ee 
(d) The determination of standards by organised effort, rather лы . | RG Aro lighth у x 
than by the slow and oostly process of cai pesi pi aei Lauer |. % 92 Direct three-wire Г. ж | wo & 190 | 200 & 100 
and should be undertaken under the auspices of the Institation of Larne 55 eee 00 100 
5 Engineers, as representing the interests of both producer 8 “л ME | Alternating б "55 2000 100 & 200 
user. Leicester Do ‚. 50 2,000 100 & 200 
P.8.— The accompanying table of central stations in Great Britain, Leith I oe Dirent нее NICE ele | 400 m 
with of system, odicity, generating pressure, and Peyton > = .. DE wu We oss ii 150 
distributing pressure employed, із adduoed for the convenience of Liverpool .. |. . Direct з z 230 
members. ee € Llandudno Direct three-wire e 440 230 
cJ ы eee eee te 
Е n ег oe ee ec 
Table showing System in Periodicity, Generating Pressure and Dis- Manchester .. Direct multi- wire 400 adi y" 
. е в or 
tributing Pressure in the Central Stations of Great Britain. Metropolitan Co. Alternating 00 s 10 
E ee-wire e oe 
| | Gene- Pr eshrangh oe ee Direct M эе ee oe 440 ГЕЈ 
Name of station. System. | Р rating ВЫ спо re м: Diet NC 0 1.400 230 
| | @ | pressure, | lamps Morley .. .. || Alternating 60| 9,000 900 
—— — — — — — — —p—ͤ— Nelson ee 0 ce Direct ee ee e@ ee 120 113 
on ——— | ~ Volts; Volts. Newoastle-on-Tyne (part), Alternating .. ee ш) 1000 g 109 
ее ee ee rec reo- e eo . . a6 ee 
Aberystwith o «| Alternating .. . | 100 2,060 100 & 920 Ne n. Direct three - wire .. | 450—500 290 
Alderley Edge. .. Direct three- wire ..| 490—460 210 Newmarkot Д 28 А га es | o 810 
Altrincham as .. | Alternating .. .. | 8 2,000 100 Newport “© i ,. | Alternating .. .. 2,000 100 
Ashton-under-Lyne  .. | Direct three-wire .. | .. т sn 200 hor py T © men нете va MEC ro» 105 : 0 
550 Nottingham |... Do. 99) 100 4 900 
Ayr .. is T .. | Alternating .. .. | 60 2,100 100 & 200 Notting Hill "P dad Do. T T . 200 100 & 900 
Barking "T" T - e —— ird 20 88 V» v E D - T 7 23 — 
arns] eo в ae es w ee oe ee D 
we ofl Go C E. T. oontinuẽůuß . ..| 1,100 220 Oxford ..  .. . | Direct. 1,000 100 
Bath s 5 .. Alternating .. | 100 2,000 100 Paisley  .. is .. Alternating e| 00 3,000 200 
Bedford .. .. .. Do. «57. оз 1 60 2,000 100 Pembroke .. Direct three-wire .. 250 T 
Боан va ие M Direct Mito wire ET Em 000 220 Plymouth .. v TE ili te ae 50 d 900 500 100 
Birkenhead ` RON Do. ed з 460 "m. Pontypool un Let s Direct „ 135 100 
i Vs $a А ЖЛ" а d oplar Фә is Direct ex .. | 450—5 is 
Bloke is Ке Alternating 25 . 50 9,000 110 & 220 Portemouth 2% .. |! Alternating .. 50 9,000 100 
Do. > .. | Direct three- wire ..| 290—250 110 & 220 Prescot . id eS Do. Ld .. | 100 2,000 100 
Blackpool .. T .. | Alternating .. .. | 88 2,000 900 Preston os .. | Direct three- wire. .. | 120 & 250 | 110 & 220 
Bolton ке А A Do. не 88 2,000 100 Alternating ,.| 00 2,000 220 
Bournemouth Do. eo 0.100 2200 100 54 200 Rathmines.. .. .. Direct пел "lg 950 ien an 
Bey ae tae: ды Ансын рк 60 1 000 ^ 100 E +> | *|Direetthrée-wire .. | .. | 400—450 | 1006 200 
Brighton Direct three-wire .. РР 800 115 & 930 Richmond. е ed Do. 115—980 110 & 920 
o. es 5% „Alternating | 70 2,400 116 & 290 Rochdale .. T Pra Do. Ce f a. | 410—480 #6 
Bristol ‘+ es $i соон T 98 cus 105 — 910 St. Helens .. "S - кеша i ..1 60 ош 100 LR 200 
mni oe ee ee t е ee | ee 220— Direc hree-wire ee ee 
Burton-on-Trent.. P Alternating i i 75 200 100 855 . ро: TN а ә Um 
ee ee ee ee m eo | se е &nor ee ee ° МЕ ee ee 
Cambridge. О Alternating Dim oe 90 9,000 100 & 200 Salford .. .. os Do. is oe is чё 
Canterbury m .. | Direct three-wire ..  .. 440 220 Alternating .. . | 75 8, - 
Cardiff be i .. | Alternating .. ..| 40 2,500 100 & 200 Salisbury .. „Direct three - wire Ви 450 210 
Charing Cross Со. .. | Directthree-wire .. |. | 100 & 1,000| 100 & 200 Scarborough - .. | Alternating .. .. | 8 2,000 100 & 200 
Carlisle x э Do. 5. 15 a 15 e e 5 Do 100 20 100 & 200 
Ы ec i eo ee 00 з _ m ee ee rect .. ee oe oe 5 eo 
Cheinnerd ee i | 100 | 2,100 100 Shrewsbury ..  ..| Directthree-wire .. | .. 490 210 


— — 


Name of station. | 


Volta. 
Southampton... - Do. 290 100 & 200 
Alternating . 2,200 100 & 200 
Southport .. 9 EN Do. 2,100 100 & 200 
South Shields 21 . Do. is 9,000 110& 220 
Stafford .. x: .. Direct three-wire .. | 108 & 216 105 & 210 
Stockport .. л. ie Do. 25 460 280 
Sunderland x «s Do. s 440 110 а 220 
Swansea .. | Do. zw 440 is 
Taunton Alternating .. - 2,000 100 & 200 
тошу m 92 Do. - 50 . 2,100 200 
Tunbridge Wells.. Do. .. 63 2,100 220 
Ventnor... ; Direct three-wire .. .. . 490—480 210 
Wakefield .. . Alternating .. 60 2,000 900 
Wallasey .. - ES Do. 50 2,000 100 
Walsall. à .. Direct .. it ! ... — 2.000 106 
Watford .. Alternating 60 2,100 200 
West Ham.. | "NE .. | 50' 2,000 100 
Westminster is .. Direct three-vire 235 00 & 200 
Whitehaven а hel Do. .. | 910—340 100 
Wimbledon .. Alternating 50 2200 
Winchester .. | Direct three- wire .. i 490—460 910 
5 . Alternating | 100 9,000 100 
Wolverhampton .. .. | Direct .. m Sate xen 460 MON 
Woolwich .. .. Directthree-wire .. T 420 = 
Worcester .. .. | Alternating .. 100 9900 100 
Wycombe .. .. | Direct three-wire .. г. | 420 210 
Yarmouth .. Alternating .. et 8055 2,000 100 


Number of direct current three-wire stations = 79 


” » direct current high tension  ,, = 9 

» » alternating current „ 608 

» э combined A.C. and D.C. » zz 18 
Perlodicities : — ` | 


is ~= 100, 98, 90, 87, 88, 80, т, 15, 70, 67, 60, 50, 40. 
Number of stations 20, 2, 3 2, 7, 4 1, 8, 1, 2, 8, 90, 8. 
Alternating Current Generating Voltages : — 
10,000 V., 8,000 V., 9,600—-2,400 V., 9,200—2,000 V., 1,800—1,600 V., 1.000 V. 
1 2 3 66 1 1 


THE ACTION OF ELECTRIC TRAMWAY 
CURRENTS. ON SUBMARINE TELE- 
GRAPH CABLES AND OTHER ELECTRIC 
CIRCUITS.” | 


Ву Pror. ANDREW JAMIESON, F. R. 8. E. (Member). 


Havika been asked to give а short acoount of my visit to Oaps Town 
last year, I have only to mention that the subject of my remarks has 
to deal with one of the many causes of delay in the transmission of 
telegrams, in order to ensure your close attention. 


Present AND Forurs Олвги RourES TO THE ОАРЕ. 


By referring to the map, it will be seen that there are at present 
two telegraph routes to the Oape from this country, the one and the 
older route being termed the Eastern and South African," and the 
other the “ West African.” Both routes are worked by, and have 
their basis in, the firat portion of the Eastern Telegraph Oompany’s 
system. Messages for the Cape by the Eastern lines go from London 
vid Porthcurnd; Lisbon, Gibraltar, Malta, Alexandria, Баек, and 
Aden, where they branch off down to Zansibar, Mozambique, Delagoa 
Bay (Loren;o Marques), and Darban. From thence they ara trans- 

d by the Government landlines to Cape Town, &c. The cables 
from Aden to Durban were laid in 1879, at the time of the Zulu War, 
and only one section thereof has since been duplicated, vis., that 
between Zansibar and Mozambique, in 1885. I have always been 
particularly interested in this 1879 cable, since I had to effect the 
first repair upon it, just south of Mosambique, in the Spring of 
1880, owing to its having been broken by a submarine earthquake ! 

The West Ooast route returns to Great Britain vid M 


Loanda, and many other places, such as Lagos, Bathurst, St. Vincent, 


Madeira, and Lisbon. | 
With the view of providing additions] security to submarine tele- 
h communication between this country and South Africa, 
rights at Oape Town have been obtained from the 
Government by the Eastern Telegraph Company for a third cable. 
The first section, from Cape Town to Bt. was completed on 
November 26th, and a further section to the Island of Ascension on 
December 16th last year. The continuing cables to be laid to Bt. 
Vincent, Madeira, and Great Britain are now being manufactured. It 
is further expected that this much more direct cable will be extended 
e о инана , and that the tariff will be considerably 
At the end of last July I was requested to proceed to Оаре Town 


for the purpose of acting as one of the advisers to the Cape Electric 
Tramways Company in an action brought ageinst it by Eastern 


ph Company. This action was raised owing to disturbances 
in the working of the submarine cables landed at Cape Town by the 
operaticns of the neighbouring electric tramways. I had an able 
colleague in Mr. Frank Jacob, the chief electrician and technical 
adviser to Messrs. Siemens Bros. & Co., of London. On the outward 


* Paper read before the Institution of Engineers and Shipbailders 
of d, February, 1900. | | 
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voyage we had the advantage of studying the many Bills and Acts of 
the Cape Parliament relating to telegraphs and tramways, as well as 
Mr. A. P. Trotter's paper, which was read before the Institutien of 
Electrical Engineers in 1897.* Upon our arrival at Cape Town we 
found that, although the Submarine Telegraph and Tramway Oom- 
panies had willingly afforded every facility to experts for carrying 
cut numerous and varied ts, and although the former com- 
pany had spent considerable sums of money in devising and exsouting 
plaus for eliminating the vexatious electrical interferences, no perfect 
system had yet been adopted for thoroughly cancelling the disturb- 
а 06s, and consequently a considerable difficulty was still frequently 
‹ xperienced in deciphering the telegrapbic signals. 


How SoBMABIMB CABLE Sica, CUBREBTS.ABRE TRANSMITTED, 
REOMIVED, AND RETURNED TO THE Sunne STATION. 


Looking at fig. 1, it will be seen that the + and — electrical 
impulses, which are set free from the sending battery by mani- 


MARINE CABLES. 


pulating the double current key, charge (say + in 
the home side of the sen d 
charge from the other side 


Kelvin siphon recorder to the metal sheathing of 
This current, as shown in fig. 1, finds its way back to the sending 
sheathing of the cabl 


29 
4 
3 


ree Ae Wh ef^ 


Fig. 2.—Goop 81egom RECORDER Stans. 


very largely, if not almost entirely, through the sea water and the 
earth. The splitting up of the return current in this manner is due 
to the shore ends g intimate electrical contact with the water 
and earth. 

Many electricians used to fancy, and even now fancy, that the 
return current passes back to the sending station entirely by the cable 
sheathing. I have, however, often proved that this is not the case 
by alternately connecting and separating the sheathing at an inter- 


———— — xn 
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Fia. 3.—SHowma TaBLE Bay anD Moontarn, wira Positions OF 
BopMARIRE CABLE TO MossaMEDES AND THE Tramway Limms. 


mediate atation without affecting the strength of the signale at 
either of the distant ends! It is important to note that the sending 
and receiving currents act by induction in and from the sending and 
receiving condensers. Taese condensers serve the double purp»se of 


——-— ——— — — — 


* Взе Proceedings of the Institution of Electrical Engineers, London, 
Vol. XXVI., page 501, for Mr. Tcotter's paper on Disturbance of 
Submarine Cable Working by Electric Tramways.” 
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emtting off the interfering effects due to “earth currents,” and of 
sharpening or кше Ше receiving signals (see fig. 2), thus enabling 
a 1 speed of working to be attained than would be the case with- 
ont them. 


Rexative Poerrions OF THE SUBMARINE CABLES AND ELECTRIC 
Tramways Lines, &c., АТ Сарв Tow x. 


From fig. 3 it will be seen that the Oape Town shore end of the 
main submarine cable to Mossamedes (which was laid in 1889, and is 
1,983 nautical miles in length) passes round the south-eastern curve 
of Table Bay in order to avoid tbe anchorage. Farther, that a part 
ofthe electric tramway lines (which are worked on the overhead, 
trolley-wire system with the return circuit through the rails) 
pass from the power house towards Wynberg on the one side, as well 
ss to and throngh Oape Town on the other side, and lie almost 

to the submarine cable. In fact, the first mile of the store 
end is only at a mean distance of about half-a-mile from the tramway 
line; whilst the subterranean Jine from the Cable Telegraph Office 
along Adderley Street to the cable house, a distance of 430 ya:ds, lies 
for a certain distance thereof, quite close and parallel to the tramway 
rails. Ever sirce the opening of the electric tramway service on 
August 6th, 1896, the received signals at Oape Town from Mossa- 
medes, or from Loanda a further distance of 530 nautical miles, bave 
been seriously interfered with by the working currents of the tram- 
way system. At first, the tramway lines only extended from the 
suburb of Mowbray to the corner of Darling Street and Adderley 
Street; but now, they are in fall swing from the power-house to 
Wynberg, a distance of 7 miles to the left, and through Oape Town 
to Bea Point, a distance of 5 miles to the richt. These extensions 
combined with the greatly increased traffic, and consequently 
increased atrength of the working currents, have naturally augmented 
the оп апа ‘in cy of the шоч 5 
Telegraph Company ng been unprepared for su rbances 
its ecd ar signals, had its cab!es Fined up exactly as depicted in 
fig.1. At first, the company was evidently under the impression 
that the erratic kicks, vibrations, and splashes, produced on the 
recorder slip, as seen in fig. 4, were due to the local earth on the 
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shore end being within the range of the stray currents from the tram- 
way rails. Oonsequently many “earths” were sought beyond this 
supposed sphere of action, by running landlines, “such as a tele- 
phone line to the top of Signal Hill, a telegraph line ending at an 
earth plate in the near Sea Point, an carth at the Observatory 3j 
miles from Oape Town, an earth at Darban Road some 12 miles from 
Oape Town,” &c., without finding any reduction in the disturbances. 
In fact, the ordinary earth of the shore end gave better results than 
any of these landline earths. As these various earths had failed, 
more definite experiments were tried at night, when it was found 
that the amplitude of the kicks, shown on the recorder slip, were ia 
pro on to the distance of the experimental car from the power 
sta (but greater when on the Oape Town aide) and that the 
direction of the kick was reversed whenever the said car passed 
from the one to the other side of the power house. I may here 
remark, that the current require d to pass through the coil of Lord 
Kelvin's siphon recorder, in order to give well-defined receiving 
signale, is only about from zuth to th of a milliampere; and con- 
sequently, the current delivered from the tramway power station to 
any one section of tLe tramway lines is often 10 million times as great 
that which creates the disturbances indicated by Ag. 4. 


(To be continued.) 


ON THE PROTECTION OF ELECTRIC POWER 
TRANSMISSIONS FROM LIGHTNING.* 


By J. T. MORRIS 


(Concluded from page 202.) 


EAnrR CONNECTIONS. 


Turning now to the subject of earths and earth connections for 

оа arresters, it is obvious that it is of little use to have а 
fights iag arrester unless it is properly installed. 

The earth must be an effective one, and the lead from the arrester 
to the earth plate as direct as possible. 

The plans employed for making “earths” or "grounds," as they 
ate sometimes called, differ widely. i 

In some cases where the soil is permanently damp the wire, after 
being brovght down the post from the arrester, is formed into a loose 


Paper read st а s'udenta’ meeting of the Institution of Civil 
Engineers, February, 1898. Awarded a Miller" pris». | 


V of several turns, and then buried in 
und. 


A good plan to adopt, though more expensive, is some spp Per 
auch as is shown in fig. 29. A hole is made in the ground about 4 


Fra. 29 —MgTHOD OF GROUNDING aN ABRESTER. 


feet deep and 2 feet across. Then а galvanised iron pipe, 1 inch in 
diameter, and from 8 to 12 feet long, is driven into the ground, so 


T, to fuse and trolley; м, to motor; , to ground. 
ча. 390.—Онока Com AND LiaHTNING ABRESTER FOR T8AMCAB. 


that the upper part of the pipe, 3 feet in length, projects up into the 
4-foot deep hole. The end of the wire from the line arrester, after 


to trolley; M, to motor; E, to ground; L л, lightning arrester. 
Fie. 31.—D1AGBAM OF CONNECTIONS. 


passing down the carrying the line wire, is soldered to a brass 
cap, sorewed on 70 the end of the pipe. The hole is then filled with 
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crushed coke, well beaten down, leaving bal a foot at the surface, 
and finally this space is filled in with eartb. 

Many other ments, however, are in use; the pian мор 
in any given case is largely influenced by the surrounding conditions. 

For example, if the power station be in a large town, then it is 
customary to make use of the water supply mains, as a good earth 
for tbe station arrester. In cases in w the power house is situate 
on the bank of a river, a good ground is often secured by burying a 


large plate in the bed of the stream; the per wire from 
ihe arrester ыы riveted tothe ры — Р 
Instances have been brought to notice, throug RA лра arresters 


h 
failing to act, in which line arresters have been ed on iron poles 
Portland cement, or by simply pushing the earth wires into the 


Line wire. Line wire, 


Fia. 92.—Dr1 GRAM SHOWING ARRANGEMENT OF Тлантита 
ABRESTERS AND Онокв Coms ron ONE END OF A 15,000- 
vor TuHREB-PHASB Ствоштт. 


Pra. 33.—D14G0BAM лир PLAN OF ARRESTER RACK. 


боки. ог of earthing а whole bank of station arresters on to an 
n bolf driven into dry ground. But such examples as these are 
becoming less frequent, now that the principles of protection from 
lightning are better understood. 

As mentioned above, the lead from the arrester to earth must be as 
short and direct as possible, sharp berds should be avoided, and the 
lead must on no асоопп$ be formed into a coil, In some electric 
power transmissions installed some. four or five years sgo it is instruc- 
tive £o note that то раша ш arresters for the protection of 
generators odd wire 


making connections the arresters to earth, and if they happened 


. allow the 


were not uncommonly used for 


to be a little too long, a neat coil was made of the excess, so as to 
avoid cutting the piece. In this way the resistance to the 

of a sudden discharge from the arrester to earth was өзм 
inc 


reased. 

The impeding effect of a coil of wire such as this to an extremely 
rapidly varying current is so grea‘ that coils are often actually used 
to prevent lightning discharges and other dangerous rapidly changing 
currents from flowing through them, and yet at the same time freely 

of the ordinary power current along the line. 

Buch coils are known either аг“ choke" coils or reactance” coils, 
and examples are shown more or less clearly in figs. 2 and 3, 13, 16 
and 80—35. The term reactance” is used o to the manner in 
which such a coil reacts on a rapidly travelling electric wave in the 


"d 


- 


Fra. 34.—16,000-vort LIGHTNING ARRESTER AND Онокв Ооп, Raox. 


ы FRO: i — 


` 1 a 


Fig. 35.—15,000-voLr Liautsinc ARRESTER AND Онока Сос Rack, 


31 INCHES HIGH х 26 INCHES х 28j INCHES. 


line. The coil acts as a kind of refiector, and, at the same time, 
partial transmitter to a very limited extent of electric disturbances 
of excessively rapid variations, much in the same way as a very thin 
film of silver reflects a part and transmits the remainder of a beam 
of light falling vertically on to it. 

For lines along which the power is transmitted with continuous 
currents—for example, electric traction systems—such coils as are 
shown in figs. 2 and 8 and 30 and 31 are not Pei rege e The 
plan adopted is to connect an arrester just before each choke coil, 
so give the dangerous discharge an easier path through the arrester to 


doma ee —í — —— — 


- 
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earth than it would bave by forcing its way through the choke coil, In connection with this matter, the results of experiments by Mr. 

and so on by the line to the station. Wurts to determine the necessary number of arresters per mile of 
Та figs. 30 and 31 an example is shown of the af rais of choke track will probably not be out of place. 

coils to tbe protection of tramcar motors. A sp groove is cut The line sel for the experiments is known as the McKeesport 

apon a long wooden drum, and bare т wire is wound in the and Wilmerdiog railway (see fig. 36), situate about 14 miles from 

groove. Then a bare copper strip is fi beside the dram (at the Pitteburg, and operated by continuous currents at a pressure of 

end connected to the trolley) for about ore-third cf its length, 500 volts. 


leaving a short space between each turn and the strip. This is con- The treck was equipped from one end to the other with lightning 

nected to an arrester whose other pole is grounded. in action arresters every 100 feet; as it is 43 miles in length, about 270 
any sudden discharge will rather leap across the numerous air gaps arresters iu all were erected. 

| The arresters used were the same as those shown in figs. 4 and 5, 

No. of Arrester. Total. with this slight modification, that a very short air gap was inserted in 

' м 100 130 200 25h serios with each arrester, and in each of these air gaps an extremely 


з thin piece of paper was placed. In the event of a 

„ place across the arrester the paper was perforated, and then, by the 
examination of these papers, when removed after each thunderstorm, 

it was found which arresters had operated during one thunder- 
storm, and a rough idea was obtained of the magnitude of the dis- 

* charge from the size of the hole. 

ш o» In fig. 37 some of the results of these experimenta are shown in 

grapbical form. Observations were taken for 12 thunderstorms. The 


€ Loin — цап — ——— a 1 11 + fact that a discharge passed at any given arrester is indicated by the 


„ ци A ши ааш 1 шиш ша I I. LL In D I- In. а Vertical lines on the number corresponding to that arrester; and the 
| E observations corresponding to any one thunderstorm are all marked 


"мари 


. thunderstorm was 63. 
Fia, 37.—Raoo0RD or DISOHARG”3 DURING TWELVS THUNDERSTORMS. Daring the whole period over which the observations extended 163 
| out of the total of 272 arresters received discharges. Hence, 109 of 


the arresters remained inactive. A number of the remaining 
between the turns and the strip, and so throngh the arrester to earth largo 
than follow round all the turns of the choke coil and afterwards goon 163 could have been dispensed with, and yet the line would probably 


have been efficiently protected. 
to break down the insulation of the motor. А 
l| The General Electric Company, of America, form their choke It e poen Ha d "P eris се тос uid aeg Jnd d seven 
coils, or reactance coils, as they term them, in a very simple manner. storms, five du ve, five during four, aring three, and so on. 
180 feet of the line wire is wound into а coil, the inside diameter of пе presens ley Пош е гышы се Ше working ot anon Ser os 
which is not lees than 15 inches. lines, it has been demonstrated that опе arrester per mile in sheltered 
doen? FO E^ 
a 
Ц у 
! 7 „ fen, 1 i 1 4 
"d Бе, фр ы д — 2 WX bo^ 
r. r Nee 3 when 
* N i д 7 M ` 7 
iz 
№. 
— A 
Fie. 88.—Pr. au оғ MoKBESPORT AND WILMERDING RAILWAY. 
distribution of lightuing arresters lines for electric places, up to some 12 or so for more exposed portions of tracks, en- 


The 

traction and lighting is a point which will be referred to. Bat sures a reasonable degree of safety. 

here it may be remarked that for the protection of power transmis- The author desires to express his obligation for the facilities that 
tion circuite, i. e., those where the power is generated at one end of have been afforded him in obtaining part of the information contained 
the line and transmitted to the other end withont a part of it being in this paper. To the Westinghouse and British Thomson-Houston 
мей ts, it is only necessary to place apparatus Com his thanks are due. 

for protection of the circuit at both ends of each wire. | 


| 


been taken (see figs. 32—35.) In fig. 32 а diagram of connections is 


coils endi: d vy ied. Ed. oasis. ilie MES those ' 
are ropresented by an y li ose .0.0. AND TRI 
shown in figs. 25 and 26 are indicated by small rec'angles. Oa THE 1.0.0. A ELEC с LIGHTING 
examination it will be found that seven arresters are in series between LOANS. 
part of each line and the earth ; further, that between any pair 
of there are 14 in series. 

As each unit arrester contains six air gaps, each j, inch, the Tum members of the Islington Vestry have determined, for the pre- 
above arrangement means that there are 42 air gaps, each one sent at least, to defy the London Oounty Oouncil on the question of 
A inch, between the line and earth. Fig. 33 gives a plan of the electric lighting loans, since after a brief explanation by Mr. R. 
lightning arrester rack, and the connections which give this result for Gordon, chairman of the Electric Lighting Committee, the Vestry 
one wire of the system; while in figs. 34 and 35 two views are shown decided at the meeting on Friday to decline the provisional sanc- 
of the 15,000-volt circuit lightning arrester and choke-ooil rack. The tions offered by the Council of £10,000 on account of £13,200 and 
х choke coils can be seen in them, arranged in pairs beneath the of £38,000 on acoount of £56,261 applied for by the Vestry for 


arrestere. These racks are about 2 feet 6 inches high. electric lighting works. The question was discussed in these columns 

Returning, in conclusion, to the subject of the tions and dis- on the 9;h inst., and the report of the Electric Lighting Committee 
tribution of arresters. For electric power transmissions, as mentioned presented to the authority last week dealt exhaustively with the 
above, it is necessary to have lightning arresters and choke coils at matter. The Oommittee, in giving a of the correspondence 
the ends of the transmission alone, and thase arresters and choke coils with the Oounty Council, expressed tho opinion that partly for the 
ате now in a few instances located in a separate lightning arrester reasons mentioned in a separate report by Mr. A. Gay, the electrical 
house, whose ponton is determined rather by the place where a good engineer, and partly because it was undesirable to burden the under- 
“earth ” can be obtained, than by proximity to the power house. teking with repayment and interest unless there was a certainty that 

For electric traction and overhead lighting circuite, the case is the completion of the work would not be delayed for lack of the 
different ; for in electric traction circuits, protection has not only to e apa the provisional sanctions of the Oounty Oouncil 
Ei. for tho plant in the power house, but also for all partes should used ; 


s - æ = + - 
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What the County Oouncil will do in regard to the matter remains 
to be seen. It also remains to be seen what Islington will do in the 
present dilemma—unless the Vestry raise loans and leave the 
County Council to quarrel about ranctions subsequently, This policy 
is not a new feature of provincial authorities when dealing with the 
Lecal Government Board. In the meantime, the report of Mr. Gay, 
giving the result of his investigations of the letters from the County 
Council, is of interest as putting the whole question ina nutshell. 
The report is substantially as follows:— 


I may вау at the outset that every statement made in the Council's letters 
respecting lengths of cable and cost of material is incorrect. I cannot under- 
stand how the Council's officials could have made such serious mistakes. In 
the schedule attached to the letter of January 29th the first statement is to the 
effect that the 19/14 cable as shown by the specification is 89 per cent. in excess 
of that required. Even taking the actual Jength of frontage this should be at 
least 94 miles instead of 9 miles as stated i1 the Council's letter. They have 
evidently also overlooked the fact that in some cases there are two cables or 
more in the conduits, as is clearly set forth in the specitication. They have 
also apparently lost sight of the fact that in order to get to Hornsey Road and 
St. Paul's Road we have to lay cables from the works to the ends of these roads, 
If. therefore, we take the length of frontage as 91 miles, and add to this the 
cables to connect the districts with the works, the length will be roughly 11 
miles. If we further add 14 miles for connections, slack in boxes, jointe, &o. 
(approximately 18 per cent. not 89 per cent. as stated in the Council's letter) we 
arrive at a total length of 124 miles. My estimate is therefore correct. 

The other statement, that “in another description of cable,” the length 
measured on the plans is 13 miles, while 204 have n &sked for—a difference 
of 58 per cent.—is also incorrect. The bare length of frontage under considera- 
tion is over 13 miles, but the actual cable required to light this dirtrict owing to 
the necessity for connecting with the works and various return loops from the 
parish boundaries is about 18 miles. To this has been added 24 miles for 
connections to lamps, slack, &c., which is a litt'e less than 14 per cent., or con- 
siderably less than has been proriouily agreed to by the Council. Again, І can 
onlyassume that this error has arisen through the misunderstanding of the 
specification, and of the system to be adopted. 

With respect to the cost of connecting the aro lamps averaging £15 each, this 
includes іп many cases a special surface box costirg over £7; the actual length 
of conduit, instead of being 12 feet, averages 15 feet; and my estimate includes 
the whole of the cable-jointing, the pipes from the mains to the column, digging 
the trench, cartage of superfluous earth, re-instatement and re-l]ay, cartage of 
columns to the site, and loading and unloading the same. It will therefore be 
seen that the estimate instead of being high, is really low. 

The Council also state that the prices for mains and conduits and street work 
combined are very bigh, unless there are special circumstances to account for 
it. In reply to this, I can only repeat what I have already informed them, that 
my estimate is based upon past experience with work in this parish. I again 
state most emphatically that the sum asked for is in no wey excessive, and it 
would be interesting to know ороп what assumption the Council's officials base 
their statement. There is not to my knowledge in London any similar system 
of cables and conduits. Con iderable care Las been taken in the working out 
of this system with a view to avoiding serious breakdown on the cables and 
mains, and providing facilities for rapid repair in the event of accident. I can 
only assume, therefore, that the Council are comparing the system at Islington 
with that of some other parish, and if this is the case, I say there сап be no 
comparison. No two systems of mains can properly be compared—unless they 
are identical. Full descriptions of the system have been from time to time 
given to the Council, and they should therefore know that our system of mains, 
on account of the extreme precautions taken, would be more expensive than 
that of some other systems. 

With respect to the offer of the Council to sanction & portion of the sums 
asked for, the Committee will remember that the Vestry some time since passed 
a resolution that no money was to be spent for any material until the sanction 
of the Council to the borrowing of the necessary funds had been received. In 
face of this resolution, I fail to see how the Veetry can accept a portion only of 
the amount required to carry out certain work. The Council make no specific 
statement as to which item or items in the application is, or аге, in their 
opinion excessive апа as far as the sum of £18,200 is concerned, the quotations 
received show that the Council's statement that the estimate is excessive, is 
incorrect. If thesanc ion to а portion only of the amount required is accepted, 
I should like to know how the money is to bespent. If the Council had objected 
to the sum of £4,000 for condensing plant, for example, and had granted £9,200 
only, the matt-r would be very simple, ав we could delay the erection of the 
condenser until the matter was settled. The balance, however,of £3,200 means 
nothing at all, and I do not see how it is possible to erect a portion of a steam 
pipe. or а portion of а pump. 

I may say that this continual delay in the granting of sums of money. the 
estimates for which are perfectly fair and reasonable, is rendering the proper 
carrying out of the business most difficult. These loans were applied for six 
months ago, prices are rising almost every day, and th: result will be, I am 
afraid, that by the time the Council have sanctioned the sums of £18,700 and 
456.261 respectively, the amounts will be altogether inadequate to meet the 
rising market. As an illustration of this, although a slight provision was made 
for a possible rise in the market іп с se of cable, a considerable rise over and 
above that provision has taken place in the last three months. If the Council 
had asked for specific information within a short time after the application had 
been made, the whole of thcse points could have been rendily cleared up, but ít 
is not possible to give satisfactory replies to general criticisms made many 
months after the estimates liave been prepared and sent to the Council. 

In conclusion, permit me to say that if instead of making general statements, 
which have been proved to be incorrect, the Council would supply forms re- 
quiring more definite information in the first place, or if the Council's officials, 
when unable to interpret the specification, would ask me direct for explana- 
tions, there would be less loss of time in putting the matter right, notwith- 
standing which I consider the specifications and plans sent are sufficiently clear 
and intelligible to anyone with а knowledge of the business. 


THE RESISTANCE OF DYNAMO BRUSHES. 


Mzssns. R. B. Ттввалтв, L. Lowenberg, and W. G. Burns, students of 
Columbia University, U.S.A., have recently carried out a series of 
interesting experiments with copper leaf, copper расте, carbon, and 
grapbite brushes on dynamos of 35 and 200 xw. capacity. 

The dynamo upon which the first series of tests were made was an 
Edison upright 35 kw. machine, belt driven, and having а commu- 
tator with 48 segments. It was found that nothing less than 2 Ibs. per 
square inch could be used advantageously on the carbon brush, as 
otherwise the voltmeter varied so much as to make it impossible to 
obtain accurate readings. This was also true of the graphite brush, 
but not to so marked a degree. From the teats made the following 
conclusions are drawn :— 

1. The resistance of all brushes varies inversely as the current. 

2. The resistance remains nearly constant for increase of pressure 
except at low currents. ш 

3. The drop of all the brushes remains almost| constant with 
inorease of current (increasing slightly). 


4. The tangential pull of all the brushes incréases with the 
pressure. 

5. The tangential pull of copper leaf and copper gauss generally 
increases with the current, but not invariably. 

6. The tangential pull of carbon and graphite decreases with 
increase of current. In the case of carbon, this is especially true at 
one-half and three-fourths speed. With hite the pull increases 
with increasing current at three-fourths 

7. The tangential pullis decreased considerably when the comma- 
tator is oiled. Та the case of carbon and graphite at low pressures, 
the friction is slightly increased. : 

8. For copper brushes at one-half speed the tangential pull or 
friction is considerably increased; at three-fourths speed only very 
slightly increased. For both these speeds the resistance is the same, 
except for low currents. 

9. On a cast-iron pulley the resistance of a copper brash is consider- 
ably reduced, while the friction is about the same. 

10. For copper gauss and carbon the resulte at one-half and three- 
fourths speed are practically the same as at fall speed. 

11. For graphite brushes the pull is greater, and the resistance less 
at one-half speed, but at three-fourths speed the 5 чеп becomes 


nearly the same as full speed, the resistance still 


12. The copper brushes run much more smoothly, give a much 
steadier drop, and do not spark as much when properly adjusted as 
the carbon and graphite brushes do. 


To determine the contact resistance of brushes on a large com- 
mutator, tests were made on а 200 xw. dynamo running at 100 
revolutions per minute, and having the following dimensions :— 


Diameter of commutator ... РЕ .. 2 feet 8 inches. 
Length ,, и we ва 
Peripheral speed of commutator feet рег 
minute eee ee6 [EJ LIE) 0 846 
Number of commutator segments ... .. 268 
Width n » н eee ees ii inches. 
centre to centre of mica  ... e 8 is 


Namber of sets of brushes... АУ "EMI. 
„ Of brushes per set ... jos .. 8 


Current was led into the machine by one set of brushes, passed 


throngh the coils of the armature, to the top commutator bar, thence 


out through the testing brush. To prevent any drop of voltage due 
to current in the coils, the voltmeter brush had to be placed on the 
same commutator bar as the testing brush. 

It was found ible to use much smaller pressures with the 
carbon and grapbite than in the former tests without causing 
sparking. With the commutator dry this was the case with as low a 
ressure as 0'3 Ib. per square inch for graphite, and 1'3 lb. for carbon, 


ut with the commutator oiled the former pressure for graphite 


caused sparking, with large currents. 

Cylinder oil is not to be recommended, as it is too thick, resulting 
in lines of scum on the commutator, which increases the resistance, 
and can only be removed by a vigorous application of sand 
On the other hand, machine oil is a positive advantage, as it leaves 
no scum, and reduces the resistance of copper brushes. 

The following conclusions are drawn from these second tests :— 


TANGENTIAL PULL. 


Commutator Dry.—1. The tangential pull increases directly with 
the pressure. 

2. The tangential pulls of the brushes, decreasing in value in this 
order: Oopper leaf, copper gause, carbon, graphite. 

Commutator Oiled —1. The tangential pull increases with the 
pressure, but not in рине; 

2. Between the limits of 2 lbs. and 7 Ibs. per square inch pressure 
and no current, the tangential pull of copper gauss is slightly greater 
than that of copper leaf; between 83 Ibs. and 15 lbs. and no current, 
the pull of graphite exceeds that of carbon; between 2% lbs. and 
83 W pull of copper gauze and leaf exceeds that of carbon or 
grap 

3. The tangential pull of carbon and copper gavzs decreases with 
increase of current. 

4. Oil increases the tangential pull with no current. 


БКивівталнов. b 


Commutatcr Dry.—1. The resistance varies inversely as the current. 
The variation is very large with small currents, but small with large 
currents, approaching а constant resistance as a limit. 

2. The resistance varies directly with the pressure. The variation 
is very large with small pressures up toa certain critical point, beyond 
which it is very small 

8. The effect of pressure on the variation of 55 
with small currents. With increase of current the point 
becomes more defined and ds to а smaller , while 
increase of pressure beyond this point has less and — effect, till 
finally with increase of pressure or current the resistance is but 
slightly sff:cted. 

4. With copper gauze brush there is no well defined critical 

5. The resistance of carbon is slightly less than that of grap 

6. The resistance of copper leaf with small currente is about 
the same as that of copper gause, but with very large currents it 
exceeds that of the latter. 

7. The resistance of carbon and graphite brushes greatly exceeds 
that of copper. 

Commutator Oiled.—1. Oylinder oil increases the resistance of 
graphite brushes, especially at small currents; with carbon at very 
small currents the resistance is increased, but with large carrents it 
is nearly the same. 

2. Machine oil reduces the resistance of copper-leaf brushes at 
small pressures, and greatly reduces that of copper ашке. 


— ш= ым Йь — а ee 
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In conclusion, the authors made comparative tests of the effect of 
large and small commutators when run at а pone speed of about 
850 feet per minute, and they arrive at the following results: — 


Comparison OF LARGE лир SMALL COMMUTATOBS. 


Commutator Dry.—1. The tangential pull of graphite and copper 
leaf is much less with large than with small commutators; with no 
current, that of copper gauz» is slightly less up to 6 lbs. per square 
inch pressure, beyord which it is greater; that of carbon is less up to 
13 lbs., beyond which it is the same. 

+ 2. With small commutators the tangential pulls decreas in the 
poly order :—Oopper leaf, graphite, carbon, copper gar ze (no 
current). 

3. With large commutators, the pull with carbon and graphite 
remains practically constant with increase of current, whereas with 


Commutator Oiled.—1. With large commutators oil generali 
increases the pull, while with small commutators (speed 1,580 feet), 
in the case of copper it decreases, except at very amall pressures. 

2. With small commutators (speed 1,580 feet) machine oil greatly 
reduces the resistance of copper gauze and leaf—in the case of the 
latter, “рсе with small currents; the reduction with large cur- 
rents g greater with copper gause. Machine oil reduces the 
resistance of carbon and graphite, except with small currents. With 
graphite the reduction becomes less marked with increase of pres- 
sure. 

3. With small commutators (speed 1,580 feet) the tangential pull 
of graphite and copper gause slightly decreases with incresse of 
curren 


Commutator Dry.—1. Graphite: With small commutators and small 
currents the contact resistance is greater than with large commuta- 
tors, but with large currents becomes nearly the same. 

2. Carbon: With large commutators and small currents, the resist- 
ance is greater than with small commutators, but with large currents 
it is only slightly greater. 

3. Oopper Leaf: With 14 lb. per square inch pressure, the resist- 
ance for all currents is nearly the same with either commutator; 
but with greater pressures it continually decreases with large com- 
mutators, whereas it remains nearly constant with small commu- 


4. Gauze: For 1'5 lb, pressure and 75 amperes per square 
inch, the resistance with small commutators is but slightly 
than that with commutators; but with small currents the 
resistance with commutators becomes much greater. 


COMPULSORY WORKS. 


Ix common with other public bodies who obtain Parliamentary 
wers for the execution of their works, electric lighting companies 
ve certain duties, of a more or less onerous nature, to fulfil towards 

the public. Among these duties perhaps the most important is the 

provision of a sufficient number of electric mains for the purpose of 
supplying current to such as require, and are willing to pay, a reason- 
able price for the same. 

The rules and regulations with regard to compulsory works are to 
be found in Sections 21—26 of the Schedule to the Electric Lighting 
Olauses Act, 1899. 

Section 21 (1) provides that the undertakers (i.c, the electric 
lighting company) ahall, within two years after the commencement of 
the special order, lay down suitable mains throughout every street, 
р of a street, specified in the special order, and shall maintain 


This provision is founded upon Bection 19 of the Electric Lighting 
Act, 1882 (45 and 46 V. с. 56), which entitles everyone within a given 
area to demand electricity from the company. 

Undertakers may also be required, by Section 21 (2), at any time 
after the expiration of 18 months from the special order to lay 
mains in other streets not specified therein. Such mains must be 
laid within six months after a requisition in that behalf has been 

upon the undertakers. 
ы to a rights of persons to make such a requisition (sce Section 

, infra). 

If the street is repairable by the local authority, the consent of the 
Board of Trade need not be obtained, but it is provided by Section 
21, ss. (3) that where undertakers are required to break up a street 
not repairable by the lccal authority, application must in accordance 
with Section 13 of the Electric Lighting Act, 1882 (45 and 46 Vict., 
с. 56) be made to the Board of Trade for their consent. 

Rule 12 of the rules made by the Board of Trade (1890) provides 
that Where the undertakers ander any licence, order, or special 
Act, desire the written consent of the Board of Trade under 
Section 13 of the Blectric Lighting Act, 1882, to enable them to break 
sp any street not repairable by a local suthority, or any railway or 
tramway which they are not empowered to break up under such 
license, order, or special Act, application for such consent must be 
made by memorial, and the memorial must specially request such 
consent, and must describe accurately the street, railway, or tramway 
which they propose to acquire power to break ap.” 

rovi 


n, t 
other persons in that street who might! possibly be willing to 
then make an арр 


. and unreasonable delay may 


T а supply, upon which the undertakers must lay the necessary 
mains. 

The principle upon which this section is founded has already been 
referred to. See note to Section 21 (1) supra. It is important to 
observe that the notice must set forth the effect of the section. 

Section 23 contains provisions as to the penalties, & 3., imposed 
upon undertakers who fail to lay down mains. Again a distinction 
is observed between the local authority acting as undertakers and 
other undertakers. In the case of ordinary undertakers failare to 
furnish mains involves a daily penalty not exceeding £5, while wilful 

ls revocation of the order as to the 
whole or any part of the area of supply. If the local authority are 
undertakers, their failure to furnish mains may involve revocation 
of the special order as to the whole or part of the area, subject to 
such conditions as may seem fit to the Board of Trade. 

The periods within which the mains are to be laid are (1) in the 
case of streets mentioned in the order, two years from the 
date of that order; (2) in the case of other streets in which the laying 
of mains bas been specially requisitioned, six months after the 
requisition bas been served. 

Provisions with regard to the revocation of special orders are 
contained in Section 63 of the schedule to the Act of 1899. 

Section 24 (1) provides that a requisition to lay down mains for 
general supply io any street shall be made by six or more owners or 
occupiers, or by the local are pee aie charge of the public lamps 
therein. Such requisition (of which a form can be obtained from 
the undertakers) must be signed by the owners, occupiers, or the local 
authority as the caso may be, and served upon the undertakers. 

It is important to notice that whereas only two or more signatures 
are required for the purpose of procuring the laying of mains under 
5 supra, ns 7 are req ш, шоо secure the 

ying down of m or the p of general supply. 

Bection 26 (1) relieves the hndertakers from the burden of pro- 
viding and laying down mains, unless they are provided with a satis- 
factory guarantee that the supply taken during the first three years 
shall produce annually a reasonable sum. Such sum must not exceed 
20 per cent. of the ag te cost of laying the additional mains, unless 
it is otherwise decreed by the Board of Trade. 

Itis important to observe that the period mentioned in this section 
is three years, whereas in the case of a supply from the street main 
в ke. consumer the period is only two years (see Section 27 of 

Act). 

Section 25 (2) provides that no requisition shall be binding on the 

undertakers unless within 14 days thereof they receive the necessary 
tee or security for the payment of all moneys which may 
ome due during the first three days. 

Section 25 (3) provides that if the undertakers are of opinion that 
the requisition served upon them is unreasonable, an appeal may 
made to the Board of Trade who may— | 

85 Say the requisition is unreasonable, or 

2) Authorise the undertakers to demand security for a longer 
period than three years. 
(3) Specify such sum or percentage as may seem just. 
All differences between the undertekers and persons signing the 
requisition are to be settled by arbitration. 

Bection 26 provides that any local authority demanding a supply 
for public lamps may be compelled to execute an agreement bind 
them to take a supply for three years. 


MODERN MACHINE SHOP ECONOMIES. 


Mn. OBERLIN Бмітн, who writes a historical summary of machine 
tool practice in Cassier's Magazine, is an authority in America, and 
has probably broader views on machine tool construction than many 
American writers, who are too much inclined to accord praise to an 
American tool simply because it is American, and in doing this are 
going further than any Englishman who esteems things English 
above all others. In one particular item Americans bave dis- 
tinguished themselves in their self - lau method. This is the 
lathe leg. The American lathe leg is a double-curved spindly affair, 
totally unfit to act as the support for anything that requires a 
concrete foundation. Let this lathe leg is put to such uses. It is 
putin its very worst form even to support the treadle-worked lathe 
of the amateur, and a very nice little American amateur’s lathe was 
recently shown us by its owner, who, while praising many of the 
details of the lathe, had only contempt for the miserable legs and the 
equally inefficient slide rest. In these two items, and in the 
faulty A bed Americans persist along erroneous lines as stupidly as 
the most ultra-conservative English manufacturer. 

Fifty years ago, writes Mr. Smith, many lathes had only a power 
feed on the carriage, but none on the cross slide—we presume he is 
referring to American practice—and feeding was done with a rough 
endless chain, but sometimes by the chaser screw—a fault, by the 
way, of long survival. Mr. Smith condemns the small spindles in 
lathes. This is a point of weakness in American machines. He 
condemns light lathe beds as unfit to check vibration, and has a 
Ман to say in favour of the apparent clumsiness о? lish box 

es. 

The early machine tools were cast with architectural features, 
and a machine frame has even been copied from a grape vine arbour, 
grapes and all. We don't think this асаа оаа 
we do know that to-day, in London, there are pumps sold chiefiy, we 
admit, for country house work, in which the frame is a sort of 
aborted Gothic design, and so designated. Most of the modern 
American tools, however, have put away all semblance of such fan- 
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tastic ideas, and generally are of good design, always exeepting tbe 
*Шу lathe leg, which is sometimes claimed as good, Leonas it spreads 
the base of the machine. Baut surely four straight legs would do the 
same, and would have a plain and mechanical appearance. 

We mustsay that the English lathe, with its hardened spindle, 
good slide rest, fiat bed and eure support, is substantially a far better 
working tool. It might be improved by the addition of some of the 
natty details of the American machine, but in its broad features it is 
` far abead. It is not, indeed, so much in standard machiae tools that 
Americans bave excelled. It is in the automatic tools, those 
machines, useless except for their one particular duty, that they have 
scored well. This Mr. Smith illustrates by citing the rough castings 
for mowing machines, in which all hcles are bored, and, where wanted, 
tapped, simultanec«sly in a special multiple drilling machine. Such 
machine sides are thus rapidly produced within tolerable limits of 
accuracy, practically interchangeable, and, of course, cheaply sale- 


a 

Mr. Smith rings the changes in a curiously ambiguous manner 
between the advantages of the system he eulogises, with ite cheap and 
unskilled labour, and, three paragraphs ahesd, clean, attractive, 
intelligent labour, and again, “a contented, yet ambitious personnel,” 
and haviog used one French word where its use was permissible, he 
proceeds to use, quite unnecessarily, another one, to wit, materiel, that 
would have given better sense in plain English. We fear that in 
writing magssine articles some writers aim so much at effect as to 
give impressions which have an air of unreality. 

At the moment the very considerable influx of American products 
has given а perhaps undue prominence to American systems of 
manufacture. That these are good no one will deny, but it is open to 
doubt whether the very fault in ourselves that has laid us open fo so 
much American criticism is not fully as much a feature of American 
manufacturers. Several complainte have lately reached us of the 
scornful manner in which the slightest hint is received as to possible 
improvements. These are flatly refused, on the, perbaps, very good 
grounds that would-be customers may “tske it or leave it" if they 
don’t like it, and we believe that the end has not always been take 
it." Adherence to standards is good to a point, but the methods of 
American 5 are no more likely to lead their grandsons to 
fortunes t has been the case on this side. As with ourselves, a 
certain class of faulte becomes stereotyped, and nothing will uade 
an American he is wrong. The lathe leg is one of these; the slide rest 
and miserable tool posts are others. Both are perpetuated by tender 
materials, and а careful survey of American sucoesses seems to show 
that they have done well in brass working machines, for there is no 
difference in texture of brass as there is in caet iron. But where our 
naturally harsher materials have had to be tackled, the success ie less 
marked apnd, apart from tools, other American productions are chiefly 
ah зара) rnm the quality of durability is of less moment than some 
other q А 

We believe the neat and convenient details of many American pro- 
ductions may well be imitated by our own makers, and that а com- 
bination effect, avoidiog vices and embodying virtues in a well 
thought ont manner, will ultimately characterise the production of 
both countries. Where, for example, can be ог reasonably 
accurate tools like squares, callipers, and the like to compare with 
American productions? No one here makes a speciality of these 
articles, for which there must be a ready sale at a good profit at half 
the prices charged forthem. Then, how many are seriously tackling 
the question of overhead electrical fis sors in this country in the 
provision of the gun-metal ears, insulators, and trolley wire hangers 
now being used in thousands? There ie sn enormous field for capital 
investment at this moment practically unoccupied and ready to be 
filled by anyone who will manufacture overhead equipment, to name 
one class of work alone, on American shop methods. 


ELECTROSTATIC MEASURING 
INSTRUMENTS. 


WE recently published a letter from Mr. С. L. Addenbrooke 
calling the attention of our readers to an idiostatio electro- 
meter designed by him, which gives very satisfactory results. 

Ав a matter of fact, the design of electrometers lends iteelf 
much more completely to calculation, and the behaviour of 
any given pattern can be much more accurately predicted 
than is the case with any of the ordinary direot-current 
instruments, such as galvanometera, voltmeters, &0., and no 
great advance is to be expected in existing forms, except in 
the convenience of the mechanical arrangements, or by some 
entirely new departure. Therules forthe best proportions to be 
given to such instruments were worked ont very completely 
some years ago at the Central Technical College in Exhibi- 
tion Road, and the well-known Ayrton-Mather instruments 
were the outcome of the investigation. We do not suppoce 
that the limit of sensibility has been reached either with the 
Ayrton-Mather or the Addenbrooke instruments. Indeed, it 
is clear that Lord Kelvin’s multicellular pattern or the 
Ayrton-Mather instrament could be constructed for labora- 
tory purposes of greater sensitiveness than the present were 

required, while the general proportions and design of the 


Addenbrooke instrament are not the best possible from the 
point of view of sensitiveness. 

As to the present degree of sensitiveness of sach instru- 
ments, we have seen a fairly aperiodic Ayrton- Mather instru- 
ment which gave an angular displacement of 7° with 4 volte, 
so that 1 volt would produce an angular displacement of 


‘about one-fourth of a minute, an easily observable quantity. 


This potential difference is mentioned by Mr. Addenbrooke 
as being possible to detect with his instrumenta, so that the 
two seem to be of about the same order of sensitiveness, 
Such a test is, of course, a very imperfect mode of com- 
parison, as the distance between the plates, the oscillation 
period of the movable system, the resistance of the suspen- 
sion, are equally important quantities in comparing two 
designs, but as sensitiveness seems to be a principal object 
with Mr. Addenbrooke the comparison may be made. 

The idiostatic electrometer is rapidly establishing itself as 
the only satisfactory instrument for alternating voltages, and 
if the mechanical difficulties due to the small value of the 
forces can be surmounted, soft iron and hot wire instruments 
should disappear. Mr. Addenbrooke’s instrument is not 
intended, apparently, for anything but laboratory work, and 
does not at first sight appear to be an exceptional instru- 
ment of its class. 

We wish someone would write a small book on electro- 
meters. The electrical problems connected with them are 
too complicated, perhaps, for anything but approximate 
treatment in a popular work, but the mechanical problems 
are simple and attractive. Some account of Lord Kelvin’s 
earlier work, and of the abeolute and quadrant electrometers, 
is found in all text-books, but there must be many points of 
interest connected with the later multicellular instruments 
which are not commonly known. The large quantity of infor- 
mation existing at the Central Technical College on small 
irregularities due to the springs in the absolate electrometer, 
and the methods of avoiding them, is only partly published, 
and we imagine that Prof, Barton, of Nottingham, might 
have mach to say on his idiostatic instruments used in the 
measurement of the propagation of electrical waves along 


wires. 

Mr. Addenbrooke's application of his electrometer to 
measuring the alternating voltage of a telephone cironit is 
curious, since the instrament appears to be unsuited to the 
р The charge conveyed to а moving vane or needle 
through a suspension strip is во greatly affected by the resist- 
ance of the strip and the frequency of the alternations, that 
the indications of the instrument must be difficalt to 
interpret. For example, a needle whose capacity is 1077 
(Mr. Addenbrooke’s figure) charged through a strip whose 
resistance is 10° (10 ohms) with a frequency of 800 a 
second (about the frequency of the third upper ial of the 
male speaking voice), is charged only to one-fiftieth of the 
impressed voltage. With such a frequency as 800, the in- 
ductance of the strip (which may be 100 to 1,000 units) 
would not materially affect the point, but with a frequency 
of 8,000 ‘the inductance will also begin to tell. In the 
instrament used by Prof. Barton the vane is not E o 
through the strip, and this source of error is avoided. The 
сш moreover, аге во , that such an instrument 
as Mr. Addenbrooke's would probably give no indication at 
all, though it might be equally sensitive with Prof. Barton’s 
to steady potential differences. Probably Mr. Addenbrooke's 
strip has not such a high resistance as 10 ohms, while the 
telephone currents would have components of a frequency of 
about 200, во that a deflection is to be expected. The instru- 
ment, however, might clearly be very misleading if used for 
such work, | 


NORTHERN SOCIETY OF ELECTRICAL 
ENGINEERS' DINNER. 


THE last annual dinner of the Northern Society of Electrical 
Engineers, as such, was held on Friday evening last at 
the Grand Hotel, Manchester, the President, Mr. 8. Z. 
de Ferranti, occupying the chair. About 55 gentlemen were 
parn, among whom were Prof. S. P. Thompson, Dr. 
icolson, Messrs.  Browett, Olirehugh, Cowan, 
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Raworth, Taylor, and Wordingham (members of the Council), 
and Mr. S. Joyoe, hon. secretary. 


After an excellent dinner, accompanied by selections rendered by 
a guitar and mandoline quartette, the loyal toasts were duly honoured, 
and the President expressed regret at the absence of Mr. Alex. 
Siemens and Prof. Perry, quoting a humorous letter of apology 
written by the latter. 

Prof. THompson toasted the Society and its President, remarking 
that he had known Mr. Ferranti 20 years, and he did not seem a year 
older! The Professor eomp ше the Society on its own youth 
and vigour and on the excellent papers which had been read before 
it. The election of Sir Michael Foster and Mr. Mather to Parlia- 
ment was of favourable import to the electrical industry, in view of 
the comprehensive sthemes of power distribution now on foot. 
Exp a hope that Mr. Ferranti, who is about to take up 
residence in London, would rejoin the Council of the Institution of 
Electrical Engineers, Prof. Thompson concluded with the statement 
that he was “a jolly good fellow "—a sentiment which the company 
pron set to music. 

In reply, the PES Rur said that the keynote which Prof. 
Thompson had struck was that of Рвоавевв, which was exemplified 
by the amalgamation of the Society with the greater Institution. 
The decision to take this step was practically unanimous. The power 
of the Institution must be made equal to that of the Civil Engineers, 
and we must be aggressive in p for ward its interests, which are 
ral there was no doubt that electricity was the thing of the 

ature 

Mr. Henry Epmonps, in proposing“ The Profession,” dwelt on the 
advantages of social intercourse, in removing trade jealousies and 
disseminating the fruits of experience. The toast was coupled with 
the name of Mr. Hammond, who represented all sides of the pro- 
fession, and was accorded choral honours. 

Mr. HAMMOND, in his reply, referred to his Sunday-school days, 
wbereat the audience was much delighted. But the speaker was in 
solemn vein, and dwelt on the awe-inspiring nature of the mysterious 
agency which electricians control, exhorting the members to do their 
duty if they wished well to the industry. 

Mr. Клтовтн, in proposing “ The Visitors,” congratulated the pro- 
fession on the state of business, expressing the opinion that American 
com petition was now over for some years to come. 

Prof. THompson, whose name was coupled with the toast, promised 
on behalf of the Council of the Institution to cultivate the interests 
ч the members, and stated that the following papers would shortly 

% Blectro-Therapertics,” by Dr. H. Lewis Jones, of St. Bartho‘o- 
mew's Hospital. 

“Electrical Equipment of Men-of-War,” by O. E, Grove, of the 
Thames lron Works. 

"Long Distance Transmission of Power,” by Prof. Geo. Forbes; 
and Dynamo Construction," by W. M. Mordey. 

It was also announced that arrangementa are being made to hold a 
jns meeting of English and American electrical engineers at the 

aris Exposition. 

Dr. Horamsom, President-elect of the new “ Manchester Branch 
of the Institution of Electrical Engineers, proposed Technical 
Education," introducing Dr. Nicolson, who bas returned from the 
University of Montreal to take charge of the engineering department 
of the Manchester Technical Institute. 

Dr. Nroorson, in reply, said that we in England were behind the 
times in traction, telephony, the heating of houses, and technical 
education. As regards the first, the American types of " traction 
engine," judged by English standards, were of the most crude descrip- 
tion, and it was absurd to suppose that English rs could not 
beat them. After referring to our inefficient telephone systems and 
our barbarous methods of houses, Dr. Nicolson stated that 
technical education here usually consisted of teaching elementary 
mechanics to school boys, and 90 per cent. of the products were 
useless in competition with foreign nations. The men must be got 
when they were older, even after they had attained to positions of 
responsibility. Heads of firms must be brought to realise the import- 
ance of affording facilities to their staffs to conduct experiments and 
researches in properly fitted laboratories ; the brief description which 
followed of the proposed equipment of the Manchester laborato: ies 
left no doubt as to the importance of the work for which they are 
intended; all who wish to carry out technical investigations will be 
welcomed to perform them at the Institute. 

The ge were then terminated by the National Anthem. 


NEW PATENTS AND ABSTRAOTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS.— 1900. 


Compiled expressly for this journal by W. P. Тномрвон & Co, Electrical Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, Manchester, 
and Birmingham, to whom all inquiries should be addressed. 


А чыш Telephone ear instrument holder. А. Н. Stamp. Dated February 
t 


2,260. “Improvements in electric arc lamps." H. Bremer. Dated February 
5th. (Complete.) 
2,271. Es Improvements in or relating to electric ignition devices for explosion 


A. J. BouLT. (La Societe Anonyme des Moteurs et Voitures Aigle,“ 
France. Dated February 5th. (Complete.) 


$282, '' Improvements in dynamo-electric machines.” G. Darex and A. 
HvrravisT. ated February 5th. (Complete) (Date applied for under 


Pes o e Act, 1888, Section 108, July 7th, 1899, being date of application in 
weden. 


2,397. "Method of transforming alternating into direct currents and vice 
versi." D. Соок. Dated February 6th. 


.2,810. “Improvements in the application of electric lamps to dentists and 
like mirrors.“ J. H. Murray. Dated February 6th. 


2,840. “Improvements in telephones." E. DUCRETET, Dated February 6th. 
(Complete.) 


2,856. ‘Improvements in apparatus for regulating the electric lights on 


theatre stages.” Siemens Bros. & Co., Limirep. (Siemens & Halske Aktien 
Gesellschaft, Germany.) Dated February 6th. (Complete.) 


2,357. "Improved electro-magnetic bell signalling apparatus.” SIEMENS 
Bros. & Co., Lro. (Siemens & Halske Aktien Gesellschaft, Germany.) Dated 
February 6th. Complete.) 


2,866. “Improvements ín the production of filaments for electric incandes - 
cence lamps.“ A. RouBLEFr. Dated February 6th. 


2,870. “Improvements in means for maintaining a constant speed of a driven 
shaft, electric generator, spark generator, or other revoluble part." G. C. 
Юүмокр. (H. N. Motsinger, United States.) Dated February 6th. (Complete.) 

2,884. “Improvements in or relating to alternate current distribution.” 
W. M. Morjpey. Dated February 6th. 


2,407. A combination trolley pole catcher and rope holder." 8. C. CASHEL. 
Dated February "th. 


2,409. “Improvements in electrodes or electrical conductors." Н. A. KENT. 
Dated February "th. 


2,478. “Improvements relating to electrico aro lamps.“ E. C. Makcay. 
Dated February 7th. 


2,018. „ Apparatus for recording without friction the indications of electrical 
and other measuring and indicating devices," А. Eckstxix and H. J. COATES. 
Dated February 8th. 


2,520. “Improvements relating to incandescent electric lamps.” W. J » 


Martın and M. Lacuman. Dated February 8th. 


2,9543. “Improvements in and connected with primary batteries.” S. W. 
Maqvay, Dated February 8th. 


2,514. Improved means of making electrical connections to carbon elec- 
trodes.” H. BAKER. Dated February 8th. 


9,549. “Improvements in contacts for electrical alarm bells.“ J. KUNST. 
Dated February 8th. 


2,500. “Improvements in conduits for gas, air, water and like pipes, and eleo- 
tric wires," R. D. KiMBALL and А. A. McKenziz. Dated February 9th. 


2,595. “Improvements in electrical, cue or secondary batteries.” A. W. 
BaxTER and C. Baxter. Dated February 9th. 

2,012. “Improvements in railway light signalling: apparatus for uge in foggy 
weather.” Sikmens Bros. & Co, Limirgp. (Siemens & Halske Aktien 
Gesellschaft, Germany.) Dated February 9th. (Complete.) 

2,621. A new or improved safety device for electric lamps." A. BOHsTRAT 
and E. Ruustaat. Dated February 9th. (Complete.) 


2,029. "Improvements relating to pocket magnetic compasses.” R. HADDAN: 
(J. E. Whiting, India.) Dated February 9th. 


2,038, “Improvements in Röntgen ray apparatus and in interrupters applio- 
able for use in connection therewith or for other purposes." J. M. DAVIDSON, 
Dated February 9th. 


2,639. “Improvements in and relating to telephonic apparatus.“ G.BLANCE, 
S. Symons and A. P. B. Lorrus, Dated February 9th. 

9,641. с тароташевв in electric traction on the road contact system.” J.J. 
STEINBACH. Dated February 9th. 

2,002. “Improvements in brush holders for dynamo-electric machinery.” 
Tur LANCASHIRE DyNAMO AND Motor Company, LIMITED, A. P. Woop and R. B. 


- McLeop, Dated February 10th. 


2,070. “Improvements in the production of vacuum bulbs for electric incan- 


‚ descent lamps." G. T. Hutcuinson and Н. K. PACKARD, Dated February 10th. 


2,684. '*A non-sparking (or прасе current collector for electric tramcars 
or other electric motors where bare supported mains are used.“ N. ROBINSON. 
Dated February 10th. 


10 “Improvements in electric cables.“ H. Epmunps. Dated February 
t LJ 
2,700. Improved method of and means for indicating speed or current 
frequency of electric generators.” R. D. Mrrsuox. Dated February 10th. 
(Date applied for under Patents, &с., Act, 1888, Section 108, July 12th, 1899, 
being date of application in United States. (Complete.) | 

2,702. * Improved electro-magnetic brake dynamo and meter." E. Н. RIETER, 
Dated February 10th. | 

2,708. “Process and apparatus for electrolytically impregnating textile 
fabrics of all kinds by means of metallic salts." A. DE CasTRo and Н. W. ScHLo- 
MANN, Dated February 10th. (Complete.) 

2,710. “Improvements in electricity meters.“ W. M. Monpzr and G. C. 
Fricker. Dated February 10th. 


8,712. “Improvements in telegraphic apparatus.“ J. A. DxARLOVE and S. G. 
Brown. Dated February 10th. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Coples of any of these Specifications may be obtained of Messrs. W. P. THOMPSON 
and Co., 839, High Holborn, W.O., and at Liverpool, Manchester, and Birming 
ham, prioe, post free, 9d. (in stampe). 


20,602. “improvements in and connected with surface contact railway systeme 
amd im apparatus for use therewith.” The British Thomsen-Houston 
Limited. (H. B. Potter.) Dated September 7th, 1897. Electric railways and 
tramways on a road contact system with electro-magnetic switches. Relates to 
means for reversing the car, for maintaining the circuit when the motors are 
cut out, and for changing the conneciion of the ране Wnion operates tbe 
road switches. Permanent way : Conductors, switches.—The vehicle is reversed 
by the arrangement of line. The road contacts are omitted on the straight 
rtion, and are made broader on the curves to ensure contact with the col- 
ectors. A turntable may be used instead with the road contacts thereon. To 
maintain the circuit on the vehicle, a pair of extra contacts are placed on the 
driver's switoh, so that the battery can supply current to keep the road switch 
thrown, A switch reverses the connection of the battery putting it into con- 
nection with the return studs instead of the supply studs. This is done by a 
tappet on the rails, which acts through a bell-crank and pawl on the vehicle to 
throw over the switch arm. 8 claims. 


20,621. "improvements in electric signalling apparatus and olrowits." Е. Н. 
Owen, C. N. Williams, and F. H. Donaldson. Dated September 7th, 1897. Relates 
to electric signalling apparatus for communicating between а central station 
and a number of separate stations, such as the principal room, &o., of a hotel, 
school, steamship, store, &c., and the private rooms, class rooms, &c. The 
arrangement of contacts in circuit, &c., are shown in diagrams too complicated 
for purposes of abridgment. 5 claims. 


20,591. “ Kn si inr ms in electrio tramway and electric transmission o! power 
systems." C. W. Q. Little. Dated September 7th, 1897. In those systems of 
lectric tramways or electrio transmission of power, in which the drop of poten- 
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tial in the return circuit is controlled by a “ booster,” an automatic regulating 

appliance for the booster is used. A conductor between the points to be regu- 

lated contains an electro-magaet switch, which connects a source of power to a 

monr and tbis motor regulates a resistance in the field circuit of the booster. 
claims. 


20,666. “improvements ia dynamo-electrio machines and motors.” S. Q. 
Brown. Dated September 8th, 1897. Sparking, preventing, field magnets. То 
prevent sparking at the commutator, due to distortion of the magnetic field by 
armature reaction, the field magnet is constructed in two magnetioally distinct 
parts arranged one within the other, and excited by coils wound round each 
pair of adjacent limbs. The extremities of the part are expanded into pole 
pieces which are wider than the poles of the inner part. In machines liable to 
great variations in the load an additional pole is provided between the limbs of 
the inner part of the field magnet. 15 claims. 


20,782. la or relating te electric % Ren apparatus for 
raliways." d. F. Gasooyne. Dated September 9th, 1897. Relates to instru. 
ments placed on engines and in signal cabins and connected by suitable 
means. A disc is secured on a pde which oarries a polarised armature 
moved in one direction or the other by the currents through the coils. Coloured 
segments or other signals on the disc can thus be exposed behind openings in 
the casing. The motion of the disc is limited by the shoulder coming against 
the stop, and the disc is held in either extreme position by a detent operated by 
the magnet and released when the currentis interrupted. The current can 
therefore be broken and re-made to operate the repeating disc any number of 
times without altering the main signal. A contact breaker is provided to enable 
the signalman or engine driver to operate the disc as required. In the upper 
part of the casing there may be fitted a seoond disc for indicating whether 
sidings or branches are open. The disc has a white segment, which may be 
exhibited behind either of two openings in the case, and is covered when in 
the normal position. When a currentis sent through the magnet the disc ів 
moved in one direction or the other, and when the current is broken a perma- 
nent magnet restores the disc to the normal position. The movement of the 
disc is limited by stops striking the arm. This arm is raised each time a cur- 
rent is passed, so as to clear the central stop, but it cannot be moved clear of 
the other stops. 6 claims. 


20,761. “improvements in the generation and distribution of electricity by 
means of alternating currents and.appiiances connected therewith.” L. B. Atkinson. 
Dated September 9th, 1897. Relates to alternating current systems. An 
induction motor arranged in the circuit is driven in some cases above 
synchronism to serve as the generator, the alternator being used only to impress 

e required number of periods. In other arrangements, the induction 
machine may be used only to supply the idle or lagging current. The ioduction 
machine may be arranged at the generating station or at a distance, and may 
be driven separately or by another induction motor, suitable gearing being 
used. The machine may be connected to the circuits directly or through 
transformers, and be used with single or polyphase currents. Regulation 18 
effected by inserting suitable resistance or capacity, or varying the relative 
speeds or the relative number of poles to the machines. 8 claims. 


20,634. “Im in arc lamps." J.D. F. Andrews. Dated September 
10th, 1897. Relates to arc lamps with solenoids acting directly on the upper 
carbons. In one arrangement the upper carbon is attached to an iron core 
which slides in a tube closed at the top to check its motion. The tube is 
surrounded by a series solenoid. The tube may be of glass, with an arc- 
enclosing globe formed on it, and supporting the lower carbon. Or the tube 
may be of brass, attached air-tight to the globe. The globe may be exhausted 
or contain any gas. Ina focussing lamp the iron core is connected by cords 
with rods which slide in guides and carry the arc enolosing cylinder and lower 
carbon, the core being the heavier. An inner cylinder, preferably of mica, 
lessens the deposit on the cylinder. The solenoid may be enclosed in iron, or 
wound on an iron tube. In modifications, a tube partly of iron may carry the 
upper carbon and move over a fixed solenoid; or the tube may be fixed, and the 
solenoid movable with the carbon. The iron cores or tubes may be thickened 
at one end and the movable parts may be counter-balanced by weights, or 
opposed springs. 4 claims. 


80,048. “I emeats in accumulators or secondary batto and In means 
for 88 у. the same." A. Maller. Dated September 10th, 1 Consists of 
a method of suspending cells in cases so that they may be carried on electrical 
tramoars or other vehicles. In one form each cell is formed at its upper end 
with outwardly bent projections which rest on insulated longitudinal carriers, 
which in turn rest upon supporta fitted in the box or casing, and having cut- 
away parts serving as drip edges for any spilt acid, which flows to the sloping 
bottom of the casing and is carried away through the hole. The walls of the 
casing are covered with glass p'ates. Instead of resting directly upon the 
supports the cells may be of ordinary shape and have fitted around their bottom 
and sides U-ahaped hooks, the projecting upper ends of which rest on the 
supporte; In another modification, the supports are near the bottom of the 
casing and the bottom corners. of the cells rest on them. In another modifica- 
tion, supports are arranged transversely to the casing so that several cells are 
supported in line across the casing as well as along it. The cells themselves are 
covered with projecting studs which keep them spart and away from the casing. 
The casing has & cover. 9 claims. 


20,365. “improvements in and rel to primary batteries for light motivo 
ower and like purposes.” W. Deckor and б. von Struve. Dated September 10th, 
897. Batteries are тое with means for supplying апа discharging the 
electrolyte, and for raising and lowering the plates out of апа into the electro- 
lyte ; consista of a casing divided into two parts by a longitudinal partition, and 
further sub-divided into separate cells by partitions. Apertures at the bottom 
of each cell communicate with a longitudinal groove in a revoluble plug. When 
it is desired to fill the cells, the cock is closed and the liquid is run from a vessel 
through the grooves and apertures into the cells. The plug is then turned 
through а half revolution, and the vessel may then be emptied through the port 
and cock. To empty the cells, the plug is turned to the former position and the 
cock is opened. stead ofa ps for each group of cells, one plug with two 
poor may serve for both. In the modification, apertures are made at the 
ttom of the partitions, and in each aperture is fixed a soft rubber tube, in one 
end of which is fixed a hard rubber tube, on which is а collar connected by a 
rod to а common rod. By moving the rod, all the tubes can be turned down to 
lie horizontally in the cells, so that they are all placed in communication with 
each other and may be simultaneously filled or emptied. The plates are fixed 
to an insulating plate which is suspended by straps over a shaft and balanced 
by a counterweight. By operating & crank connected to the shaft the plates 
аге raised or lowered as required, and their position may be indicated on а dial 


on the casing. 4 claims. 

20,888. ''improvements ia tus for working electric tramways by means 
of cables.” C. A . Dated September 11th, 1897. Relates to 
collectors for use with & system such ав is described in Specification No. 14,617, 
A.D. 1893, in which road contacts are raised and lowered during the passage of 
the vehicle. The long collector is made substantially in two parts, each hung 
from the bogies and widened towards the centre so ав to cover the ro&d contacts 
when rounding curves. The parts bear on a fixed bar with rolling, sliding or 
other electric connection, and properly curved to allow for the swing. The 
ends are turned up to ride over the contacts and carry insulated ramp pieces 
which depress pegs when the vehicle passes. The collector is supported by 
springs in brackets attached in various parts of the under frame, and the 
collector bar is preferably made of channel section of steel, faced on its under- 
side with phosphor bronze. 8 claims. 


21,623. “improvements in electrio connecting devices applicable to lampholde 
wall plugs, and tho like.” C. L. R. E. Menges. Dated September 21st, 1897. 
Blectric incandescent lampholders are constructed for bayonet-capped lamps. 
А socket is provided with curved slots to receive the pins ot the lamp cap, and 
slides witbin a case and on a body which carries the case. The body carries 
rigid contact studs to bear against the contact plates on the lamp cap. The 
socket has extensions acted on by a spring which holds the lamp cap against 
the body. The case is shouldered, threaded, and provided with a nut to hold & 
shade; it may be dispensed with. Such lampholders may be provided with 
switches, In one arrangement a stepped insulating strip slides diametrically 
through the casing and body which are slotted to receive it between the two 


contact studs, so that, when the thicker part of the strip is pushed into the 
holder, the lamp is lifted out of contact with the stads. In another arr 
ment а rotatable insulating strip is interposed between the contact studs and 
lamp; it carries contact pleces, which connect the studs and lamp when it is 
turned to proper positions. Wall couplings are constructed similarly to the 
lampholders, with plugs similar to lamp caps. The body of the holder may be 
made with & flat base and carry strips, the socket being provided with lateral 
extensions to slide on these. Three-wire connections may be made by placing 
the socket and pins in one circuit, or by providing three contact studs. Fusible 
cut-outs may be constructed similarly. 5 claims. 


21,666. ‘improvements la insulators for telegraph and like wires.” б. Ashby. 
Dated „б tember 22nd, 1897. Ап insulator for telegraphic and other purposes 
consisté of a glass or other disc held between shouldered wooden discs in the 
arms of a fork by a bolt. The fork is secured by a screw to the cross-arm or 
other object. A wire and a binding-wire are held in a groove in the insulator, 
One side of the fork is extended to form & temporary catch for the wire. 
Ms attached to a side wall the fork is replaced, by & central screw bolt. 

claims. 


21,704. ‘‘improvements in secondary electric batteries or accumulators.” 6. U. 
Hart. Dated September 22nd, 1897. The grid is formed with cells in rows 
facing alternately in opposite directions, and backed with a lattice arrange- 
ment. In casting the grid, parts project at right angles from the plate, and are 
subsequently turned down to form claws to aid in holding the active material 
in place. 8 claims. 


21,814. ‘improved device for deriving weak ourrents from main current con- 
ductors.” M. Sickel. Dated September 28rd, 1897. Relates to switches for 
obtaining weak currents from main conductors. A resistance is d 
across the mains, and the conductors for the weak ourrent are connected to 
intermediate points of the resistance, the resistance has intermediate points 
connected to а pair of contacta, Another pair of contacts are connected to the 
branch circuit, e.g., a house telegraph. On operating the push the main circuit 
is first cones by the push contact, and then contact is made at the parts of 
contacts. % claims. . 


21,818. ‘‘ improvements in electric aro lampe." T.E. Adams. Dated Septem- 
ber 48rd, 1897. Relates to a clutch lamp, which consists of a casing having 
hinged side portions and carrying a guide tube, rod and box, and a globe cover. 
The globe is provided with a top ring carrying a net, and is supported by a ring 
adjustably secured to the box by a clamping screw, a shoulder limiting the 
downward movement of the globe when the screw is slackened. An ash tray is 
hinged and locked to the ring. The upper carbon is carried by an arm of a 
crosshead provided with guide rollers, a box to contain weights, and a clutch 
blade. The crosshead is Bunk by & chain on & pulley, the other end of the 
chain carrying а rod and the lower a oarbon-holder. This is loose, and the 
lower carbon A held against a fixed guide by a roll on pivoted links. The blade 
is engaged by a clutch connected by a heavy link with an arm of the armature 
of the regulating magnet. A yoke is connected with a link, and has ап arm 
which may bear on a fixed stop. A pin in the yoke carries one jaw: the other 
jaw is supported by а part of the yoke, so that it is pressed against the blade 
when the linked end of the yoke is raised. The regulating magnet is a straight 
bar secured to the top of the casing, and provided with three pole-pieces. 
Series and shunt coils are connected so that the two end pole-pieces are mag- 
netised alike, oppositely to the middle one. The middle one carries a knife- 
edge and side arms to engage a steel strip and another knife-edge on the armsa- 
ture; the armature is thus supported, and the edges are held together magnet- 
ically. The ends of the armature are near the pole-pieces. To compensate for 
temperature variations, the lower end of the armature is divided obliquely from 
the main portion, &nd is connected with the latter by &long brass strip. The 
lower end of this strip is pivoted to the piston rod of an air pot pivoted 
and spring supported on arms on the magnet. When not in action, the whole 
lamp is shunted by a small resistance, carried by the armature, which then 
makes a contact at the top of the lamp. This resistance is larger than that of 
the series coil and carbons, in order that the lamp may start when current is 
supplied. 24 claims. ‚ 


21,836. ''An Improved appliance for facilitating reference te business names and 
addresses partionlarly for telephonic purposes. Е. Номе. (J. D. Browning.) Dated 
September 28rd, 1897. An appliance for facilitating reference to business 
ames and addresses, especially those of telephone subscribers, comprises 
а stand or wall bracket to which cards bearing the necessary information 
are secured by means of eyelets and strings, or laces. The bracket may be 
made of pasteboard or other suitable material, strengthened by metal bands, 
the ends of which serve as hooks for attaching the bracket to a wall; pro- 
jections on the bands pass through the pasteboard, &c., and form stops. The 
sides of the bracket taper upwards to allow the front to be inclined, In another 
form of bracket, the back edge of every card isheld within a folded strip of tin 
or other material, which is hinged to the bracket. Thin leaves, for additional 
information, may be secured to the bracket independently of the cards. The 
margins of the cards are utilised for indexing purposes. 4 claims. 


21,851. ''improvemonte in and relating to electro-motors for driving centrifagal 
ps." A. F. Spoonor.  (Soolete Emile Salmson et Cie.) Dated September 
Orde 1897. Relates to motors for driving centrifugal pumps direct, the object 
being to keep the discharge of water the same when the lift varies. Included 
in the shunt circuit of the Held magnet coils is a liquid resistance, the out-flow 
from which is unchecked, while the in-flow is controlled by a valve connected to 
the differential pistons. These are connected to two pipes, having tapered and 
funneled ends respectively, in the pump delivery, so that when the flow in the 
delivery is too small the valve closes, the water falls, increasing its resistance, 
and the speed of the motor therefore rises. Similarly, when the flow in the 
delivery is too great, the speed of the motor falls. In order to avoid shifting 
the brushes for these changes of speed, armature reaction is obviated by the 
action of coils in series with the armature wound in recesses in the pole-pieces. 
4 claims, 


21,851. “improvements in and relating to оіосігіса! alarms.” R. Hettmant. 
Dated September 24th, 1897. Relates to an electrical contact, applicable to 
windows, doors, drawers, &c., which is adapted to comp'ete & circuit through an 
alarm bell when the window, &c., is opened. The wires from the bell circuit are 
connected to two plates fixed to one of the window sashes, these plates being 
disconnected, when the window, &c., is closed, by the other sash, &c., pressing 
back the spring pin which carries the bridging contact ring. When the 
window, &c., is opened the pin is released and the alarm circuit is closed by the 
ring making contact with the plates. 2 claims. 


21,874. “im ents in or relating te electric telephones.” T. Sloper. 
Dated September 25th, 1197. Relates to improvements in the inventions des- 
cribed in Specifications No. 13,367, A. D. 1891, and No. 10,250, д.р. 1805. The tele- 
phone stations are provided with a number of lines corresponding to the 
number of instruments and a common return or signalling circuit. One line at 
each station is connected to the lever and the other lines are brought to а 
mu. tip:e point switch, the lever of which is connected to the Morse calling key. 
The battery is arranged in circuit with the microphone and primary of the 
induction coil, but also is shunted through the receiver when the communi: 
cating circuit is complete. Any number of pairs of subscribers can be con- 
nected simultaneously, as the common return wire is cut out on completing the 
communicating circuit. 2 claims. 


$2,022. ''Manufacture of Insulating material for electrical purposes.” C. 
Beadle. Dated September 25th, 1897. Insulating compositions are formed by 
mixing with “viscose” bituminous matter, such as tar, pitch, or powdered 
bituminous coal, and evaporating the solvent. 1 claim. 


032. “Improved detaobable securing mechanism for olectrie Incandescent 
imp shades," P. P. Adolph. Dated September 25th, 1897. Relates to holders for 
incandescent lamps. Adapters, such as that shown in gection, are used to sup- 
port shades or reflectors. The shade or reflector is held between & screw ot 
other metal socket and cap which are secured on an insulator by two bolts. 
These parts form one electric connection, and a central bolt is the other. The 
cap is placed in an ordinary lampholder, and a corres nding lamp in the 
socket. The construction permits damaged parts to be replaced, 2 claims. 
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THE COMMERCIAL POSSIBILITIES OF 
WIRELESS TELEGRAPHY. 


IN spite of the usefulness of wireless telegraphy, some of the 
shareholders of the Wireless Telegraph Company were 
naturally somewhat disappointed at the statement laid 
before them by Major Flood Page last Friday. Few 
of them probably expected anything in the shape of 
а monetary return, but the record placed before them 
was hardly encouraging. Wireless telegraphy up to a 
given distance is perfectly feasible and practical; but 
without wishing in the slightest degree to discourage 
the workers in this field, we doubt whether it is likely to be 
used to a sufficient extent in this country to permit the pay- 
ment of dividends for a long time to come. It is certainly a 
most fascinating and interesting branch of electrical work, but 
after all, the principal thing that concerns investors and 
business men is its earning capacity. In this country its 
operations, as far as one can see, must be confined to sig- 
nalling between ship and shore, and neither Lloyds nor 
shipping owners appear to be anxious to take up the system. 
Yet it fully proved its value in the storms of last year by 
transmitting messages between the East Goodwin lightship 
and the South Foreland lighthouse. But assuming every 
lightship and lighthouse round our coasts were supplied with 
the system, how much wonld that represent in dividends ? 
We fear very little. Of coarse, if such an organisation as 
Lloyds, or even our own Admiralty, were to take 
up wireless telegraphy, the outlook, from the share- 
holders’ point of view, would be distinotly better, but 
in the original negotiations with Lloyds, we believe, 
certain difficulties arose which apparently have not been 
One serious obstacle against a rapid develop- 
ment of wireleas telegraphy seems to be that a skilled 
supervisor is required; for instance, if the Wireless 
Telegraph Company were to make apparatus to sell to all 
comers, the probability is they would do a large business, but, 
as far as we can learn, they do not care for the apparatus to 
go out of their hands, or, put in another way, they do not 
озге to supply apparatus unless they supply a supervisor with 
it. Unless some very great modification of such methods 
is adopted, we doubt whether the business will ever be of 
much magnitude. There are many conditions to which 
wireless telegraphy is admirably adapted ; for giving a rapid 
interchange of intelligence between groups of islands where 
а submarine cable would be impracticable it would be of 
great use, and in time of war it would be of the greatest service 
in preserving communications between outlying bodies of 
men and a main army. In the case of the beleagured towns 
of Kimberley, Ladyemith and Mafeking, the ability to flash 
news at all times and in all circumstances to an advancing 
army would have been of incalculable value, but the 
ignorance or crasaness of our War Office prevented the 
despatch of the material neoessary to form complete 
wireless telegraph seta. Had such been sent out at a time 
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when active hostilities had not commenced, they might 
have had some effect upon the course of events. We do 
not pretend to have sufficient knowledge to enable us to 
criticise War Office methods on matters of guns and disposi- 
tions of men, but if these are dealt with in a manner similar 
to that in which it treated one of the most promising in- 
ventions of modern times, then the safety of the country 
demands some sweeping changes in Pall Mall. 

The later experiments in wireless telegraphy tend to show 
that one of its most useful spheres of operation is a maritime 
one. We do not know what the official pronouncement of 
the Admiralty is, but presumably the officials of that institu- 
tion attach some value to the system, for negotiations have 
been going on between the Treasury and the Wireless Tele. 
graph Company for some time, though the chairman spoke 
somewhat dubiously of the terms suggested. Apparently 
the views of other naval authorities are distinctly in favour 
of the system, but what is more to the purpose, several 
lighthouses and lighte®ips on the German coast are being 
fitted up by the Wireless Telegraph Company. 

In view, however, of the possible maritime uses, one 
naturally feels a little staggered at the proposals of the 
Board, which are in effect that the present company should 
sell their maritime rights to another concern for paid-up 
shares in the new organisation and the right to subsoribe for 
farther shares. Apparently this was not altogether to the 
liking of the shareholders, for a vigorous protest was made 
against the proposal. Considering the patience which has 
. been exercised by the shareholders of the Wireless Telegraph 
Company, it must have been a little trying to be calmly 
told that this moat valuable right was to be bartered away 
for paper. Nothing short of a considerable sum in cash 
should have been accepted, and it is difficult to understand 
directors having the courage to bring forward such pro- 
posals, 


In our issue for December 29th, we 
drew attention to the action of the 
London County Council in refusing sanc- 

| tion for electric light loans to the Islington 
Vestry, on the grounds that the engineer’s estimates were 
excessive. We raised the point as to whether the County 
Council or its officials had the necessary technical knowledge 
to criticise the figures of the Islington Vestry's engineer, 
but we are now able to see for ourselves how the County 
Council officials endeavour to upset carefully made estimates. 
In our last issue there appeared a report by Mr. Gay to the 
Islington Vestry, which sets forth the grounds on which he 
differs from the County Council officers on the subject of 
the estimates. It appears that for the extensions for which 
the loan is asked 124 miles of cable is required, and this 


will be utilised in certain specified streets. Immediately the 


official mind, with a penetration that would do credit to 
the late lamented Sherlock Holmes, measures up the streets 


The London County 
Council and 
Electric Lighting 
Loans. 


on the plans and finds that the Brands only measure 9 miles; 
t 


therefore, say the County Council, the estimate of Mr. Gay's 
is 39 per cent. in excess of that required. But with a 
disregard for details, the officials of the County Council have 
overlooked the fact that in some conduits two cables will be 
laid. Moreover, to get to the districts specified and caréfully 
measured up necessitates new mains from the works; then 
no one lays electric lighting mains without making provisiou 
for connections, slack in boxee, joints, &c., and these are items 
which go to make up the 124 miles. In another instance 
204 miles of cable is asked for, but the official of Sprin 
Gardens with his magic foot rule brushes that aside, and 
states that the actual frontage is only 18 miles, Here, 
again, the official mind has gone astray, and left 
out of consideration mains from the works, various 
return loops, connections to lamps, slack, &o. It is 


on such trumpery and mistaken grounds that the 
County Council refuses to grant the Islington Vestry 
the full amount for which it asks. Yet not more than a 
week ago our contemporary, the Globe, pointed ont the er- 
inary discrepancy between the estimates of the Works 
Department of the County Council for asylum buildings and 
the actual expenditure—a difference of many thousands of 
unds. To our mind the treatment accorded to the 
slington Vestry approaches the scandalous, and in the 
interests of municipal electric lighting the attention of 
Parliament ought to be called to it. Probably some such 
action would be taken were it not for the fact that the 
Vestry may be able to pursue a course which will be out- 
side jarisdiction of the London County Council The 
remarkable attitude adopted by the County Council in 
regard to Islington is shown by the fact that it did not ask 
for specific information within a short time after the 
application had been made, when no doubt niany раа 
could have b:en cleared ор, but waited some топа before 
asking for details. In the meantime, the Vestry is kept 
waiting, and what is of very great importance, the price 
of materials is steadily going up, with the result that 
the estimates may be exceeded. If there is any difference 
between the estimate and the actual outlay it is a pity 
there are no means by which the County Council could be 
gurcharged with it. | 


Mr. Ногрех, of the Great Eastern 
Railway, continues to extend the use of 
liquid fuel, and has applied it during the 
past summer to his new single-driver bogie express engines. 
These engines have 1,298 square feet of heating surface 
and 21 of grate area, and the cylinders аге 18’ x 26°, Two 
sprayers are used as heretofore, but of somewhat modified 
pattern. There is a central annular steam jet which draws 
air down the middle and ejects the liquid fuel from the 
front nozzle. The air supply is heated by an apparatus in 
the smoke box fed from the atmosphere in front of the 
engine. . The fuel tank holds 750 gallons or probably 7,000 
lbs., and is placed in the water space, and the fuel is also 
heated by passing through & cylindrical] warmer heated by 
the exhaust from the air brake pump. The temperature of 
the air is about 400°, and the fuel is heated and diffused by 
steam of 800° to 350°, so that the final temperature of the 
fire must be considerably higher than it would be with oold 
air. Two large hydraulic dredges recently supplied to the 
Russian 5 been fitted to burn liquid fuel, 
being intended for use on the Volga within easy reach of 
astatki, and the emergency and construction locomotive on 
the Central London Railway is also fired with liquid so as to 
avoid the smoke in the deeply buried tunnels where it is con- 
sidered inadmissible. Evidently Central London directors 
are not of the same views as Metropolitan directors, who 
never even attempted to minimise the evils of fire loco- 
motives by the use of liquid fuel. We understand that the 
crude petroleum from the Borneo oil fields has been lately 
tried, and has given satisfactory results. It is a matter of 
surprise that hard-pushed electric light stations in London 
and other large towns have not adopted liquid fuel for get- 
ting over the severe peaks of load. It is easy to put on and 
take off the fuel supply, so that an almost instantaneous fog 
could be met by the equally rapid production of a furnace full 
of white oo of n steam producing power. Borneo he 
appears likely to be supplied in very great quantity, 
io become. in many e i serious rival to coal. A fire 
of coal cannot at once be urged into activity to meet 
a sudden call for steam, and it is the power of being 
so treated that makes oil so very valuable a fuel for 
meeting sudden loads. A very little apparatus in the shape 
of oil burners would prevent a number of police court 
appearances on the part of electrical station engineers, for it 
must be understood that liquid fuel can be burned absolutely 
perfectly and without smoke. We had the pleasure of a 
run on one of Mr. Holden’s engines some years ago, since 
which time the system has been considerably improved and 
extended, but we were satisfled then that no smoke need be 
made, and it was easy to adjust the air to prevent it. 


Liquid Fuel 
Burning. 
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SOME NOTES ON BALANCING AND 
BOOSTING SETS. 


By R. WIGHTMAN. 


Ever since the three-wire system became generally adopted 
for continuous-current supply from central stations, the 
balancing set has been a familiar feature of the station plant. 
Its function, as its name implies, is to balance any want of 
equality between the loads on the two sides of the system, 
that is, it deals with the current flowing through the middle 
His In recent ке nonii, e дей рз ma additional 
шу imposed upon it, being employed to e one or 
two boosting drame the function of these latter being to 
provide the additional E.M.F. that is required for charging 
the accumulators over and above that given by the main 
dynamos which are oonnected to the bus bare 
Hitherto it has been the custom to arrange for one or 
more of the main generators to be uncoupled from the bus 
bars, and to have their E.M.F. raised to that required to 
charge the accumulators; but this method has certain dis- 
ар-р. and the plan indicated above із the опе now 
Ti a not proposal ta is ar aie to give ад обой the 
ihree-wire system itself, nor of itg raison d'être, For this 
we would dpi our AN to any of ae excellent сон 
on general electrical engineering. Our purpose is to 
with the balancer, its function and design, and to notice how 
these are affected by the addition of the boosters to the 
ing set 


As a rule, the balancer consists of two identical dynamos 
having their armatures coupled together. Sometimes there 
are two separate windings on one armature core, with two 
commutatore, one at either end of the armature. In this 
case there is only one field magnet; but, as special devices 
have to be adopted to obtain independent regulation of the 
E.M.F. of the two windings, this plan is not usually adopted, 
and їп what follows we shall assume that there are two 
Separate machines coupled together. 

Each armature of the balancing set is designed to give the 
E.M.F. required to supply current to one side of the system 


when running at some pre-arranged 
Fia. 1. 
--a--3k---v-- | 
а, 
— Каана 
е, Cg 
Toc сз? 


Fia. 2. 


Fig. 1 represents, diagrammatically, а scheme of supply on 
the three-wire system, d d being the main км, and 
D M the two armatures of the balancer. v = the 
voltages across each side of the system, which, for the 
sake of simplicity, we shall assume to be equal Let 
a = the maximum current to be dealt with in the 
middle wire. If a flows in the direotion of the arrow in the 
figure, and the polarities are as indicated, m will be the 
motor side of the balancer, and D the dynamo side; for that 


rtion of a which passes through M, goes from a + toa — 
rush through the armature, while the portion that реве 
through р does во from д — to a + brush. Let b and с be 
the currents through м and D respectively. If у = the 
efficiency of conversion, i.e, the ratio of the power put into 
the motor armature, to that given out at the terminals of the 

dynamo armature, we have 

a 


c = %, and a=b + ce = (1 + 0), ~. 6 = I ＋ 


It will be noticed that in reckoning n’, we have left out 
of account the watts required to excite the two balancing 
machines, This is legitimate, as the fields are practically 
connected in series across the outers, and carry equal currents 
in the same direction, i. s., from their + to their — terminals 

Let r = the total watts lost in friction in the whole 


et; e 
H and E = the hysteresis and eddy current losses in the 
| two balancing armatures; . | 
Ra = the resistance of each balancing armature. 
Total losses in armatures = Ba (с? + 03) +F+H+E=L. 
Output of dynamo side = v с, 
Input of motor side = ve + L = Vb. 


1. 
or since c = a — b, we have 2 b — a . 
oe 
orb = 2 ay oe eo» • (1) 


This gives us an expression for 5, the current in the 
motor armature, in terms of the middle wire current, the 
watts wasted.in heat, and the voltage across the outers. It 
will be observed that 0? na is one of the terms that make up 
L. The best way to deal with this is to assume some value 
for b, and if n „correct it in this term, if the value 
assumed does not agree with that finally calculated. · 

It will be seen at once that while 

а L a L 
| n 2 27 2 2 v | 

We шау thus consider that the current a, in the middle 
wire, is divided into two equal parte, one passing through м 
as а motor current, and the other through D as a dynamo 
current, and that superimposed on these is a motor current 


‘= s passing through the two armatures in series (see 


fig. 2). It is this current i, obtained directly from the main 
generators, which really drives the set. To obtain a com- 
plete statement of the case, we must add to $ the current c, 
required to excite each half of the balancer. The total losses 
are thérefore 2 v (i + с,), and this represents the oost of 
running the balancer. 

Although the actual losses are the important thing for the 
central station engineer to know, the designer is often asked 
to give the efficiency of the set. With the maximum 
current, a, in the middle wire, this evidently is equal to 


va L 
үс > 2 
Ve+L+¢2vVer, уа L 
TETEG Ca UR HEB 


55 . . . (2) 
Va＋-LT4A V/. 

It will be notioed that in fig. 1 the field windings are 
shown oross connected, that is, the field winding of the 
machine whose armature is connected to one side of the 

is itself connected to the other side, This enables 
the balancer to be, to a oertain extent, self-regulating. 
Boppose, as id indicated in the figure, that the positive side 
of the system is the more heavily loaded. This will tend 
to make the P.D. leas on the positive side than on the negative 
side. This, again, will cause a reduction in the motor field, 
so that the balancer will run faster, and the E.M.F. of the 
dynamo armature be increased, thus tending to bring about 
an equality of the P.D. on the two sides of the де Е 

Additional hand regulation is usually obtained by placing 
a single adjustable resistance between the two field windings, 
aud connecting the movable switch of this to the middle wire, 
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as shown in fig. 3. By this device, as resistance is gut out 
of one field, it is inserted into the other field, so that it is 
possible to divide the total voltage across the outers, between 
the two sides in any ratio that may be desired, within certain 


limits, If one side of the system is more heavily loaded than 
the other, the voltage of this side, at the station, may have to 


be raised above that of the other side, in order to get equality — 


in the distributing mains. This will be effected by moving the 
regulating switch, во as to introduce more resistance into 
the motor field, and so diminish its strength, causing the set 
to run faster, while at the same time the dynamo field is 
increased, which, in conjanction with the increased i 
raises the voltage on this side of the syetem. It should be 
noted that the armature which is connected across the more 
heavily loaded side always acte as a generator, whether the 
voltage of this side be higher or lower than that of the 
other side. | 

Hitherto we have been oonsidering а simple balancer con- 
sisting of two machines coupled together, and have found & 
value for 5, the maximum current which each armature 
must be designed to carry. We will now consider the 
case in which one or two boosters are coupled to the 
balancer. We have already seen, when balancing only, that 
so far as the current i, which drives the set, is concerned, 
the two balanoer armatares may be regarded as one motor 
armature connected across the outer wires. Similarly, in the 
present case, we may consider that, in addition to i, we now 
require an extra motor current, d, to drive the boosters. 

et B = the maximum output in watts of the booster, or, 

if there are two, of the two boosters yer Let K = the 
copper, hysteresis, eddy current, and friction losses in the 
booster armatures. | 

Let т and be the currents through м and D respectively. 
As before, m + n = a. The logses in the balancer arma- 
tures now = Ra (M ＋ n?) +H +E+ FEL, 


Now, m = $ +i+d and n= — (i + d), whiled= 
> t+ijande= – 4, | | 
It is evident that the total co losses in the two 


balancing armatures, with a fixed value for a, area minimum 
when the currents through D and M are equal to one another, 


б.в., are each equal to FI and that the more they depart from 


equality, the greater become the copper losses. Hence, as the 
other losses are practically constant, L' > L. 
We now have 
Vma=vn+B+K T („и —L) +L, 


B+ K + (L/ - L) 


a L 
Or m = ~ — 
2 7 27 2 v 


| 
| 
+ 
+ 
R 


Hence d, the additional motor current required to drive the 
B T K + (L’ — L) 
2v . dt 

m is the maximum current which either balancing armature 
will be called upon to carry, and they must each be designed 
to carry this. | 

It is interesting to observe that although the current in 
the middle wire may remain constant, the current through 
the dynamo side of the balancer is reduced as more and more 
load is put on the boosters, until n becomes o. When this 


happens m becomes = a, $4, $ + d = 3 
As a rule, the output required from the boosters will not 


be such as to cause m to exceed this value; but if it is, both 
sides of the balancer will become motors, one side, however, 


boosters = 


doing much more work than the other. The above investi- 
gation will still hold good, if we bear in mind that n will 
now be negative, if we reckon its direction as a dynamo 
current, positive. If w, = the watta required 
boosters (one or two as the case may be), the total lomes of 
the set when fully loaded = L' + K + 970, + We 

The efficiency under these conditions | 


" уп + В B 
vn T BTL TK T 2 vc. TW. 


Va+B—(K+L’) 
V@a+B+K+L' +4VO.4+2W; 


A few words might here be added with respect to the 
boosters. It will be evident that these must be able to give 
out the full charging current’ over a very wide range of 
E.M.F., since on commencing a charge, а very amall extra 
voltage is required, which has to be increased to a consider- 
able amount as the charging progresses. This is the only 
difficulty that has to bs overcome in the design of the 
boosters themselves—the necessity for getting them to work 
without sparking at the brushes when giving their full our- 
rent with a very weak field. Attention must be given to see 
that the boosters are so designed that they give their full 
E.M.F. when running at the slowest s of the balancer 
and excited by the lowest voltage that will ocour on either 


side of the syatem. At the same time, the resistances in the 
fields of the must be euch as to reduce their voltages 


to the minimum amount required when the set is running st 
its highest speed and the fields excited by the maximum 
voltage of either side. s | 


IMPROVEMENTS IN WHEATSTONE AUTO: 
MATIO TELEGRAPH APPARATUS. 


TELEGRAPHIC apparatus for high-speed working is nece 
sarily subjeot to exceptional wear and a and it is 
principally in attention to points of detail in construction 
that such wear and tear oan be diminished. In the ordinary 
form of Wheatstone transmitter the contact lever is held over 
to the contact points by means of a spring and jockey roller 
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operating upon the end of the lever. This ent not 
only necesaitates a considerable movement of the lever to ge- 
upon either side of the centre of the roller, but a heavy down- 
ward pressure is caused which has to be overcome by the 
contact lever in pasting from side to side. There is con- 
siderable friction between the jockey roller and the end of the 
lever, and a lubricant has to be used to reduce it. This 
sometimes finds its way down between the electrical contact 
points, thereby rendering their action uncertain. о 
Again, in the ordinary form of instrument, the pivoting 
of the crank levers and horizontal levers is formed by flatten- 


^ 


to excite the 
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ing the ends of the wire forming the lever to the thickness 
of paper, and drilling a hole, into which a pin in the crank 
lever The friction between the lever and the pin 
soon causes the hole in the thin metal to “draw” and throw 
the instrument out of adjustment. The adjustments, more- 
over, of the horizontal levers are made by nats on each side 
of the contact lever, and are consequently very difficult of 
access and adjustment, 

Mr. J. Willmot, Superintendent of the Postal Telegraph 
Instrument Factory, has had these defects in view, and with 
the object of overcoming them, has introduced the following 
improvements :— | 

1. Substitution of a 5 magnet for the spring and 
jockey roller now used for holding over the vibrating contact 

ver, The adaptation of the magnetic arrangement entirel 
removes the downward pressure of the jockey spring, an 
greally increases the hold 
contact lever, thereby causing more perfect impact and, 
consequently, contact between the contact points. The 


„„ 


AUTOMATIC TRANSMITTER, SHOWING JOOKBY WHEEL AND Spring. 


force necessary to drive the instrument when fitted with the 
magnetic arrangement is considerably less than with the 
jockey roller, due to the fact that the downward pressure on 
the pivote is entirely removed ; also, as the pull is directly 
from side to side, and obsys the laws of magnetism, no 
sooner does the lever commence to move from the pole of the 
permanent magnet to which it is nearest, than the attractive 
force of that pole decreases as the square of the distance, and 
at the same time the pulling power of the pole to which it 
is approaching iucreases in a like proportion, a condition 
most favourable to the object in view. 

With the spring and jockey roller arrangement it is 
necessary to continually lubricate the roller, the oil thus 
used finding its way between the electrical contact points. 
With the magnetic arrangement this defect is, obviously, 
entirely removed. 

2. Sabstitation of properly-pivoted crossheads for the 
holes and pin joints of the horizontal levers, and arranging 
the acrew adjustments in snch a manner to permit of easy 
and convenient access. This arrangement considerably 
reduces the wear and tear of the instrument, and consequently 
prolongs ite life. . | 

The arrangement of the improved apparatus is shown by 
fig. 1. 

i important improvement which Mr. Willmot has 
introduced, and which has proved a great success, relates to 
the Wheatatone “ perforators.” 

The punches of these perforators require frequen’ sharpen- 
ing in consequence of the edges of the punches wearing 
away by the action of the oiled paper perforated. This is 
principally due to the fact that at each blow of the punch a 
film o dried oil is deposited by the paper upon the surface 
of the punch, which soon builds up into convex form, the 
consequence being that the paper is bent over the punch 
before being perforated, and quickly wears away the cutting 
edge of the punch. The punched-out portions of the paper 
being bent by this process, are sluggish in leaving the per- 
forated plates. 

To remedy these defects Mr. Willmot has devised a punch 
having a hollow recess at its end, as will be seen iu fiz. 2 ; 
it having no centre on which a deposit of oil can take place, 
the surface of the punch remains flat and makes a clean per- 
foration. It has a further advantage, i.8., that in coming 
into contact with the paper to be perforated a small amount 


‘of air is compressed in the recesses of the punches, which air, 


after the perforation has been made, tends to blow away the 
punched-out portions of the paper, and also to prevent any 
oil or foreign matter accumulating in the recesses of the 
punches, When they require sharpening, the hollow or 


-over force operating upon the . 


recessed punches are more easily ground and a flatter surface 
obtained than is possible with solid а because, firstly, 
having no centre there is less metal to grind away; and, 
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A holes. 
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secondly, for the same reason, they lie more flat upon the: 
cutting surface of the oil-stone used for the purpose of 


sharpening. ! 


THE CONSTRUCTION OF OVERHEAD 


EQUIPMENTS. 


II. 
(Continued from page 804.) 
WHEN still some distance from the vertical the pole com- 
mences to slide on the edge of the hole and against the back 
plate, and finishes without the further assistance of the 
pusher poles. ‘All the poles that are to be set that same day 
may thus be erected one after another. They are perfectly 
safe from falling, and may remain as they are till next day if 
the holes are guarded. Much of the oelerity with which the 
poles can now be finished depends upon the facilities for 
concrete mizing. The materials for this should preferably 
be distributed along the route at every 120 to 200 yards, 
from which point the mixed stuff can be carted to each pole. 
Some engineers prefer to mix the concrete alongside of each 
pole, and do not cart апу wet stuff. All depends on local con- 
ditions. The concrete should beeufficiently damp not to be quite 
loose when carted. It may be so damp as to just flash up 
wet on the surface from the vibration of carting, but it should 
not be so sloppy as to quake, or it will require some time to 
set firm enough to hold steady a raked pole. Before a pole 
is conoreted it has to be aligned. This is beat done by 
setting it truly vertical and gauging its position by means 
of a wooden rod. With good kerbing the instrument 
shown in fig. 10 may be used. If not the right distance 


Fra. 11. 


Fra. 10. 
from the kerb, the pole is to be so placed by gently bumping 


it against the side of the hole away from which the pole is 
jae to be moved. This bumping moves the butt of the 
pole on the base flag lining the bottom of the hole, and 
cannot be effected at all when the hole is soft, hence the 
need of these hard base pieces. When thus made true to 
line, concrete is to be filled in, and rammed as it is thrown 
in, up to a depth of about 2 feet. It is now that the pole is 
to be correctly set; 2 feet of the right concrete will hold a 
pole steady. It is to beset exactly plumb as regards the view 
across the street, and with its top end raked back 54 inches 


Е 
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to 6 inches when looked at along the direction of the street. 
If a pole is 30 feet in length, this rake, which does not 
apply at all to double-bracket centre poles on a straight track, 
will amount to 1 in 60, or thereabouts, or approximately „ths 
inch in a 2 feet rod, or -3 ths in a foot rule. The most useful 
instrument for pole-setting is a spirit level fixed in a wide 
straight-edge (fig. 11), such as often employed by bricklayers 
to plumb walls. A rule of 12 inches will be found sufficient. 
It is used as a plumb on the sides of the polea along the line 
of route, bat for giving the poles the backward rake little 
wedges or blocks should be arranged to stand clear at the 
ends of the rule. This block may be a cross slide with a 
thumbscrew to fix it. When applied to the street side of the 
pole the little block is kept out at the top; when from the 
field side, the rule is reversed, and the little block is kept out 
at the lower end. 

The above amount of rake is simply that usual on span- 
wire poles upon straight lines, and it is usually sufficient for 
all span poles, though on curves the pull is naturally intensi- 
fied upon one side of the road, é.¢., upon the poles on the 


conver Bide of а curve, and those poles on the concave side 
may perhaps be raked something less than the opposite 
poles. Side bracket poles require a rake in accordance with 
the length of the bracket arm attached to them while centre 
polea require a very slight rake to meet the pull of the 
trolley wire on curves. When the rake upon a pole would 
thus exceed 6 inches, it is desirable that the pole should be 
chosen а size stronger than the others, so as not to require 
so much rake. 

The set of the pole is given to it by pressure in the 
direction it is required to move. This compresses the 
concrete against which the pole is pushed, and where left 
slack on the other side, the concrete is simultaneously 
rammed (see figs. 18, 14 for rammers). The true position 


Fic. 19. 


. Fia. 14. 


being thus readily secured and fixed, the remainder of the 
concrete is rammed in, the two men ramming working on 
opposite sides. When the hole is two-thirds full, a final 
plumbing should be made to check the stability of the pole, 
when its position can still be slightly corrected if necessary. 
This is rarely found to be the case with not too moist a 
concrete, In finishing off the concrete the upper 8 inches 
should be pat in of finer and wetter stuff, and sloped up 
towards the pole (fig. 12). The base may then be let down, 
and the surface cleaned up. It still remains to set the base 
castings : this operation is better left until later, when the 
concrete has set. Properly speaking, the castings should be 
raised, the pole cleaned and hot tarred down to the concrete 
and upon it. The base may then be lowered and fixed truly 
parallel with the pole. It is usual to make the joint at the 
top of the casting by pouring in melted lead upon a grammet 
ring of yarn and well caulking it. This is an expensive 


method which might be changed for a filling of neat or 


nearly neat Portland cement, which will make a tight joint 


if the pole is cleaned of paint so that the cement can-adhere, 
In order that the concrete round the poles may be made 
thoroughly to fill the excavation, the rammers are made 
conical so as to exert a detrusive action. Two sizes of 
rammers are sufficient, one a flat the other square and more 
massive. They are cast upon 1 inch round iron handles, 
When setting a pole to proper rake it may be steadied in 
the correct position by placing round it four of the longer 
pusher poles, fig. 9, with their butt ends on the floor and 
their forks against the pole. The four props act as struts, 
and prevent the ро from moving while being rammed up. 
In order that the push-up poles may not slip upon the 
smooth surface of the pole they may be wrapped with tarred 
arn. 

Some of the tower wagons used on overhead equipment 
work are provided with a derrick for pole erection. Ав 
poles are about 80 feet long, and are considerably heavier at 
the butt end than at the top, they will usually balance at 
about 18 feet from the butt. The derrick must be able to 
raise the poles, when slung in the balance position, so that the 
butt can be lowered into the hole. The derrick system is 
obligatory when the staff of men is small, but it entails the 
expense of an extra horse and driver, and is, perhaps, at ita 
best when holes can be excavated ahead, and the poles 
erected and left without setting until the setting gang comes 
round. When the work of electrical tramway construction 
has become more an everyday occurrence, and the officials 
of local and other authorities cease to look upon tramway 
constructors аз enemies to be hindered and obstructed at 
every turn, it will become possible to construct long lengths 
without the certainty of being stopped every 100 yards, and 
the rapidity of work will be much greater. 

Probably the best results will then be obtained by dividing 
the work of pole erecting between three or four gangs, using 
the derrick in place of the pusher-up poles. Bat it would 
appear from American experience that the derrick cannot be 
so much superior to the hand method, for the latter seems to 
hold its ground, and is, when properly carried out, a very 
rapid method of getting through the work. 

(To be continued.) 


SOME MEOHANICAL DETAILS OF DYNAMO 
DESIGN. 


By E KILBURN 8OOTT. 


THERE аге а number of minor details in the manufacture 
of dynamos which, teken individually, may appear insig- 
nificant, but, bulked together, make all the differenoe between 


Fia. 1. 


a saleable machine and one that is not. The word “finish” 
is used in this connection not merely to express that a par- 
ticular machine is highly polished and painted in good taste, 


-but that the smallest detail and curve has the appearance of 


having had thought and attention given to it. 
Bedplate.—The bedplate of a dynamo is a simple piece of 

work, yet how often does it consist of a flat rectangular box 

casting, with the pedestals bolted on in much the same way 
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that a cheap experimental machine would be put together! 


Such built up arrangements were excusable in the early days, . 


but there is no room for crude work now. К 
The continued use of plain rectangular wrought-iron or 
steel slabe for magnet oonstruotion in bipolar machines pre- 
venta any radical change in the appearance, and it is only 
by adopting some such design as sketched in fig. 1 that 
makers can break away from the two-pole standard pattern. 
on the Continent, and is superior to 
because the fleld coils come close up to 


It i8 а favourite t 
the Manchester fie 


the face of the poles, that is to say, in the most effective 


tion. 

Compared with the ordinary two-pole machine, there is 
much more scope for artistic design in the multipolar 
machine. Take, for example, fig. 2, a design of bed and 


Fia. 2. 


framework which has been popularised by the American 
firms, and the curves in which are most pleasing to the eye. 
Briefly put, the points to be noticed in bedplate design 


аге :— 
(a) There should be as few machined joints as possible 


between the armatare spindle and the floor 
(b) Horizontal surfaces should be cambered, as shown at 


Fia. 3. 


в, in fig. 8, and the corners should be true curves, not simply 


sections of a circle, as at A. 

һа Flat vertical surfaces should be relieved by beaded 
nd holes, these also forming convenient places to hook 

on the sling chains. 

(d) A useful detail indicated at p, in fig. 1, especially for 
small machines, is to allow for a flange иш along each 
side of the casting, so that in oase the usual position of 
foundation bolt is not suitable, it is an easy matter to drill 
another hole further along the flange. The holding down 


bolts are also several inches shorter than if carried right 
throngh the deep part of the bed casting. 

Mechanical joints between the armature spindle and the 
ground line, besides adding to the cost, are liable to give 
tronble through misalignment, although this latter is some- 
times prevented by the self-centreing type of bearing, shown 
in fig. 4. Аза matter of fact, many specifications now ask 


Fia. 4. 


for the armatures to be removable by a direct vertical lift, 
80 that the necessity for a separate bearing has practically 
Mad Magnats—One of th first K hin 

| agneís.—One of the very first Kapp machines 
made by Messrs. Johnson & Phillips was маш! with the 
magnets cut across at centre line во as to enable the armature 
to be removed by а straight vertical lift, Fig. 5 shows the 


method adopted several years at the Bushbury Works, 
Wolverhampton, but owing to the expense of machining the 
5 gun-metal casting, 7, this 
was pred for the simpler method shown at c. 
hoods, I and o, are required for appearance sake, the 
magnets being built of rough 2-inch slabs riveted together.) 
Messrs, Siemens employ a somewhat similar arrangement, 
and to ensure the pole pieces coming back exactly into posi- 
tion steady-ping are placed horizonially in the joint. 

Fig. 6 shows the method adopted by Messrs. P. R. Jack- 
son & Co., one of the pole pieces in this case being entirely 
removed and the armature alid ont sideways. This firm's 
machines have the bed, bearing supports and magnets made 
in one piece of cast-ateel. The castings come out rougher on 
the surface than cast-iron, and require more filling in when 
painted, but in all other respects the method is a very good 
one, Blow-holes, when they oocur, are filled up by the 
Benardos aro welding 


aro welding progess. 
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Fig. 7 indicates the hinged pole pieces as made by Messrs. 
T. Parker, Limited, the lower pole horns being of cast-iron, 
and forming part of the cover to the field coils. Mesars. 
Parker employ a somewhat similar construction in their 
undertype two-pole machines for coupling to high speed 


Planished steel. 


Fia. 8. 


engines. Instead of supporting the magnets with gun-metal 
cantilever brackets (as introduced by Willans and Crompton 
and faithfully copied by almost every maker) they are carried 
on a strong ribbed gun-metal cradle which spans across from 


one side of the bed to the other. The pole pieces are out 
through at the centre line, and the magnet forging with ita 
coils, &c., can thus be lifted clear away, aocurately-machined 
surfaces ensuring its coming back into position again. 

In the smaller sizes of multipolar machine the top half of 

the yoke is first lifted away and then the armature, thus 
giving access to the lower field coils; but in the larger units 
of, say, 500 Kw. and upwards, the weight and bulk of the 
parts become so great that it is found convenient to arrange 
for the field to slide along parallel to the shaft until the 
armature is uncovered, as is the common practice in alter- 
nator design. 
It is sometimes convenient to surround the field magnet 
coils with planished steel sheeting, as shown in fig. 8. The 
tem is raised somewhat, but this can be neutralised 
to a certain extent by arranging for air currents to pasa up 
the inside of the coils as shown by the arrows. The inside 
air passages, v v’, also help to cool the armature. ` 

Slide Ratls.—With the increase in direct driving, slide 
rails are not so much used. In small machines, however, 
one still sees the barbarous ankle-breaking screw, having a 

rojection on the slide casting to form the nut. Dogs are 
infinitely better, if for nothing else, because they don’t pro- 
ject unnecessarily, but the most satisfactory arrangement is 
as sketched in fig. 9. The screw, in this case, may be ased 


Ratchet to actuate both screws together. 


EX AI SFE 
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in tension ав well as compreesion, and the belt or ropes can 
be readily tightened from the side remote from the engine. 
In America, where this type of slide is used extensively, the 
screws are actuated by two rachet handles, coupled er 
so that the bed moves parallel, and has not to be continually 
adjusted. Small machines have one screw, and V-grooves 
are employed to keep the machine moving parallel. 
Winding Cup.—Oil creeping from the bearing has, in the 
t, been one of the most frequent, causes of armature break- 
piis for however many throwing grooves are employed, oil is 
always liable to creep. In order to make the contingency 
as remote as possible, it has for many years been the practice 
to carry the end windings of the armature of two-pole 


Fra. 10. 


machines in separate cast-iron or brass winding cups, which 
completely enclose the windings at the ends of the armature 
core, These are used, for example, on the well-known 
Elwell-Parker machines, and the writer believes their use 
has had a great deal to do with the success of that particular 
type. 

1 Core.—It is common practice to fix the core 
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discs of drum armatures by a feather key (sometimes two), 
as shown at A in fig. 10. For a heavy shaft this is the best 
practice, but for small shaft the milling out weakens it, and 
the subsequent caulking in of the feather is liable to throw 
the shaft out of straight. As a matter of fact, a feather is 
not at all n if two good wide flats are planed on the 
shaft and the holes in the armatare discs are stamped out as 
shown at B in fig. 10. | 
Ventilation of Armature.—A good many recent specifica- 
tions have contained a clause requiring the armature to be 
internally ventilated, апа in small two-pole machines one 
often sees attempts made at ventilation which, by unduly 
crowding the end connections and commutator, do more 
harm than good. It appears to the writer that it is only 
in the very largest two-pole machines (where the watts lost 
in the armature have increased at a greater ratio than the 
cooling surface), that arrangements for passing an air 
current into the interior of the core should be considered. 
Air passages are sometimes arranged for by building the 
core on gun-metal spiders, but it is almost as good 
electrically, and certainly mach cheaper, to carry the core 
discs rigut down to the shaft and provide for the air by 
punching holes or recesses as shown at c C and DD in fig. 10. 


(To be continued.) 


ELECTRICALLY-DRIVEN JACKS. 


Tux introduction of travelling oranes in locomotive works 
not already fitted with them, would in general involve a 
heavier outlay than would be commensurate with the advan- 
tages gained as com with the use of jacks, hence these 
are still largely employed in many locomotive works. 

At the locomotive works at Nippes, in Germany, each 12- 
ton jack is manned by five men. Thus, including the 
foreman, whose supervision is absolutely necessary to insure 
an equal movement of each jack, 21 men are required for the 
foar jacks. 

The time occupied in each lift is dependent upon the type 
of locomotive to be lifted, the height of the lift, and the 
capabilities of the workmen. Оа the average, about 45 
minutes were taken up in lifting and 80 minutes in 
lowering a locomotive with four axles, but the variations 
in the time required, due to the willingness or unwilling- 
ness with which the men worked, led to the introjaction of 
mechanical power for operating the jacks, and finally electric 

was chosen. Rope driving was di ed on account 
of ita: many disadvantages. Oompressed air, as well as elec- 
trioal power, was available at the works, and both were 
tried, but it was found that in comparison with electrical 
gear the compressed air gear was complicated, and, more- 
over, the oost of the compressed air used was higher than 
that of the electrical energy consumed. 

The 5-H.P. electric motor and n resistances are 
contained in a small car mounted on three wheels, The 
driving gear of the two jacks on the same side of the 
locomotive are connected to the “motor car” by means of 
solid spindles sliding in a hollow shaft on the feather and 
groove principle. А Hooke's joint is introduced to com- 
pensate for any inequalities in level. Motive power is 
supplied to the two jucks on the other side of the locomotive 
by means of chain gearing. The speed of the electric motor 
can be varied from 800 to 720 revolutions per minute by the 
introduction of resistances in the main cironit, and by 
altering the shunt resistance the speed can be further varied 
between 720 and 1,085 revolutions per minute. The power 


yielded at the lowest speeds is considerably reduced, but 


this is not a drawback, as the low speed is used when 
lowering the locomotive on to the axles when it is necessar 
to lower very slowly in order to facilitate the adjastment of 
the axle boxes between the horn blocks. 

By this arrangement absolute evenness of lift is ensured 
by each jack simultaneously, and a considerable saving in time 
and in labour is effected. The time occupied in raising four 
coupled locomotives (requiring the highest lift) was 12 
minutes, the same time being taken up in lowering. At 
110 volts a current of 85 to 38 amperes was required for 
lifting, and 20 to 25 amperes for lowering. Tne labour 


2 


employed, including shifting of © motor car from one place 
to another, was supplied by two men. "6 
The relative oost per operation of lifting and lowering 
would, therefore, appear to be as follows :— - 
Hand Labour :— | 
21 men for 75 minutes at, вау, 5d. per man per hour . . 103. 11d. 
Electric Driving :— | 


Two men for 24 minutes, at, say, 5d. per man per hour , 4d. 
Energy used— | | 
38-0 y Met „ 110 volta 1,996 watt-hours. 
At, say, 2d. per kilowatt-hour delivered ... vis T ... 22d. 
E 


"t [d 


To this, of course, should be added something for interest and 
depreciation and cost of maintenance, but it is easily seen that 
even if this amount were taken at 18. per hour, which would 
represent a fair value for interest and depreciation on a capital 
outlay of £600 after a fair deduction for maintenance, the 
saving effected would be nearly 10s. per lift and lower. 

The figures given above are interesting also from the 
point of view of enabling a calculation to be made of the 
power exerted by workmen at Nippes. Here 88 amperes at 
110 volte, or 4,180 watts, did the work of 20 men; 
bat the work was done electrically in 12 minutes, 
whereas the men took 45 minutes, hence the average 
rate at which each man worked was 

4,180 12 А 
EET x 5 nearly 0:075 H.P. 


\ 
eu 


THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 


(Continued from page 264.) 
Мв. RAWORTH, continuing, spoke of the standardisation of 
lathes and drilling machines, and even sorew-drivers, in fact, 
all the tools used by an electrical engineer in his business, 
and he divided the question up into two parta: (a) the 
standardisation of governing factors, and (ö) the stan- 
dardisation of details. In the case of a railway the gauge is 
the governing faotor, and to bring gauges into conformity 
entailed enormous cost and trouble. He and Mr. Mordey 
had done something at standardising periodioity, taking 
100 periods p.s. Of course one had to take the periodicity 
the engineer gave as the standard in each case, ming to 
the standardisation of details, Mr. Raworth agreed with Mr. 
Slater Lewis. He had found, however, that draughtsmen 
were prone to alter things as they went along, and cited an 
instance of a valve spindle ordered to suit an engine built a 
few years ago which was found to be g- inch out, a varia- 
tion which was quite unnecessary and could mean nothing. 
Mr. Raworth concluded by making some dreadful suggestion 
that had reference to a cauldron of boiling oil for use by 
draughtsmen; a Gilbertian notion which called forth u 
pu from Mr. Kilburn Soott, who apparently took Mr, 

a worth au serieuz, . 

Mr. Mark Robinson reminded the meeting that his firm 
had standardised with some of success, but 
bad taken a long time to do it. When the first order for a 
Willans engine was placed for a 4 н.р, size they had pat 
half & dozen in hand, and had started the prinoiple of 
standardisation from the very first. He might offer a few 
words of encouragement ; there was really nothing in the 
paper to criticise. One could standardise not less or less 
perfectly than an American shop: the great thing was to 
really know one's own mind: the purchaser was only too 
glad to avail himself of anything really standardised ; if the 
problem was attacked with the same determination and 
courage in this country as abroad, it would yield the 
same result. Some two years ago an engine of 
1,200 н.Р. was asked for. This was a very large advance 
upon what. had been done, but a much larger sum wai 


. gpent upon patterns, &o., than the price of that engine, and 


before the ſirst was ready some 18 or 20 similar engines 
were on order. Mr. Robinson briefly touched upon Mr, 
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Blackburn's remarks, and with reference to Mr. Raworth’s 
criticism of draughtamen, said that he did not think there 
was any difficulty in insisting that unauthorised changes 
should not be made. Duplicates of everything ever made 
should be kept in store for replacement, however obsolete. 

Mr. Hammond referred to the most interesting sentence 
— "That a condition precedent to the standardisation of 

lant is the standardisation of the buyer's engineer.” He 
longed to the olass of gentlemen who, according to Mr. 
Sellon, would have to be standardised. He found the opera- 
tion quite pleasant, and hoped it would go on. The writer 
seemed to think that the matter only concerned. producers ; 
it really concerned the industry at large. It was moat 
im nt to get the best plant, and to get it most economi- 
cally. The buyer's engineer had to do with spending capital, 
and nothing so much helped proper 5 of capital as 
standardisation. The apparent diversity o iodicities, 
such as 88, 84:5, 87, 81, and 82, was due to all those plants 
having been intended for 10,000 periods minute, but 
engineers in stations ran a little faster or a little slower, and 
gave the periodicity for the speed they each found most satis- 
f . Опе admirably good suggestion was to back up the 
Institution Uniformity Committee. It has committed one 
act, and in begihning with transformers in houses, and 
recommending 100 periods, he thought one slip had been 
made, He felt it ne to define in specifications what 
* plant " meant, as all works and ht pier to be supplied 
under the contract." Engineers need not aim at bril , 
but should see that manufacturers gave what they had con- 
tracted to give. 

Mr. Ferranti stated that he had listened with exceptional 
interest to the paper, which affected not only the electrical 
engineering in „ buat all the industry of this conntry. 
He was only sorry the paper was not read ago. Much 
evil already perpetrated was unfortunately here to stay. He 
pointed out that the longer standardisation was delayed the 
greater would be the difficulties attached to it. Forty 

iodicity supply should be raised to 50 periods; in the 

nited States formerly 120 periods was standard, but this 
had been varied and was now general at 60 periods. Some 
intermediate voltages had been chosen, and it had been sug- 
gested that such a choice enabled the spoilt lamps of other 
pressures to be used, but in this and other oases it was 
merely the argument of selfishness, and this is at the bottom 
: ee People ask, * What difference will it make 

me?’ 

On the resnmption of the discussion on Thursday 
evening, the 22nd ult., the first speaker was Major- 
General Webber, who, while disolaiming any intention to add 
to the amusing side of the discussion, desired to refer to the 
American experience. In the United States there are large 
water powers, and the electrical units are only limited in size 
by previous experience of what is possible. Something of 
the same sort had happened with traction plant. The manu- 
facture of large units had fallen into the hands of two or 
three firms with enormous агы, such as the Westing- 
house and General Electric Companies, and competition 
pear 4 eager The manufacturer was kept in check by Blane 
opinion within the industry, and the heavy general charges 
were met by vastness of output. The standardisation of 
large unita was not necessarily 6conomical to the user. When 
the engineer wanted plant he casts about and examines the 
quality of manufacture, endurance, and so on of many manu- 
facturers’ articles made to many standards, and selects 
that most suited to his By excessive standardisa- 
tion the export business is seriously affected. Large manu- 
facturers standardise the public in a lamb-like way, and 
engineers are liable to become agents for monopolies—a sort of 
superior bagmen—as the outcome of non-competition. Makers 
had gone into standardisation of their own manufactures, as 
could be seen by comparison with price lista of, say, 1890, 
when in speed, output, and price there was small resemblance 
between different makers. Then one was liable to be 
bewildered over the variety offered, and an immense amount 
of capital was wasted. The condition of things naturally 
led to a variety of discounts. The Brush Company got 
nearer to standardisation with their 60-light arc lighter than 
was the оазе with incandescence аара. Some people 
mistakenly looked tofGovernment departments. Major-Gen. 
Webber went into this point at some length, and showed 
how necessarily the War Office, for example, could not 


adopt a standard form of projector. Ы aoe was rather 
different owing to the ышт required before a pattern had 
time to be superseded. He referred to the Admiralty 
specification for dynamos as an example of reasonable 


standardisation which had assisted the ind by clearly 
stating what was required and what it would have to do. 


Everything that tends to organised standardisation in the 
industry he considered wholesome, and he thonght the 
members might urge the Council of the Institution from 
time to time to appoint Committees like the Wiring Rules“ 
Committee. 

Mr. Esson thought that all must agree that the subject of 
standardisation is extremely important, and if we are going 
to give the customer the best value for his money we mast 
have standardisation, but it seemed that there were great 
difficulties in the way and great diversities of opinion as to 
how it is to be obtained. There were two questions—(a) the 
standardisation of machines, &o., of different firms i 
similar appliances; and (b) the standardisation of the manu- 
factures of any one firm. There did not appear to be 


poa standardisation on the Continent or United States, 
or 


while, no doubt, in ¿he works this is carried ont much 
more generally than in this country, American machines 
seemed to have no greater fixity of type, but only a larger 
number of machines of each batch were constructed before 
the pattern was altered. He agreed with Mr. Slater Lewis 
that if electrical engineers in this country instead of running 
the gamut, as it were, of sizes and types, could confine them- 
selves to one or two patterns, a great reduction in cost would 
result, but no one firm has enough business in any one thing 
to keep it going. He believed that some day it must come 
to combination, and then one firm would e alternators, 
another specialise on lamps, a third confine itself to motors 
and so on. He never knew а consulting engineer who would 
not accept a good thing ont of stock rather than invent а 
specification for it, and consulting engineers were “ тегу 
useful at times; a living compendium of all the mistakes 
made by contractors.” It was very difficult to specify the 
ends to be obtained without specifying something about the 
means, because it was by thelatter that durability was ensured. 
For example, a 440-volt dynamo might be specified to stand 
1,000 volts for an hour or half-an-hour, as the case may 
be; he had known such a machine called to withstand 5,000 
volts for an hour—of course, such a test was beyond reason. 
He took it that standardisation was not so much for small 
lants as those for central station use. Engineers might 
in by agreeing on questions of two or three-crank engines, 
whether triple or compound; dynamo makers had generally, 
in this country, to buy the engines, as it was cheaper to 
adapt the dynamo to the engine than the Pus ira to the 
dynamo. He thought that in fixing a stan frequ 


an attempt was being made to begin at the wrong end. 
In the United States, where belt or rope driving was 


common, the frequency could be altered by simply 
changing the driving pulley, and in Switzerland, where 
water-power was largely used the turbines were easily altered 
to suit the frequency. Within wide limits, the frequency 
had little effect on efficiency, and between 40 and 60 periods 
p.s. transformers would work well. Thus the electrical engi- 
neers on the Continent had no hard and fast frequency, bat 
if a 120-kw. alternator was wanted they took one built for 
100 Kw. and ran the speed up, and therefore used a rather higher 
frequency. Mr. Raworth had compared periodicity to rail- 
way gauge, but the importance of railway gauge is owing to 
through traffic. There are four separate systems to be 
traversed in going from London to Aberdeen, but there is no 
analogous case of connecting the electricity supply systems 
of Edinburgh and Newcastle. It is relatively easy to alter the 
winding of the stators of motors or the ooils of arc lamps. When 
standardising, let us standardise the right thing. He 
thought that fixing the periodicity hard and fast defeated 
eg nba w posed that most greed that 
т. Evershed su at most engineers a 
standardisation a desirable, how it was to be arrived at 
was quite another matter. The standardisation of engineers 
wasa n imi It was not an isolated instanoe 
of something unpleasant one wanted to remove; it was only 
one instance of a temperament growing in Great Britain. 
Now no new industry could be & without rules and 
acta to regulate it in every possible and often impossible 
way. The evil was widespread and spreading every day. 


е? 
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Hastings, for example, insisted that one might not “ play upon 
a musical instrument or performing animal in the streets 1” 
He thonght with Mr. Blackburn that manufacturers could 
begin at home, and he had attempted in a humble way to 
standardise instruments, but the experience had been dis- 
heartening. He cited instances of instruments being 
expected to do everything, to stand on their terminals, 
indicators to show direction of current without permanent 
magnets, of scales being required to be read to 2 per cent. 
accuracy at any part. Not only impossible conditions are 
prescribed, but absurd requirements are given of accuracy, 
and specifications ought certainly to be standardised in this 
respect. Asa result of such varied specifications, consulting 
engineers are keeping up the price of instrnments abnormally 
for alterations to an instrument costing a few рош, mà 
involve modifying patterns costing a great deal more. He 
thought that manufacturers by meeting together, might 
settle the limits of accuracy. | 

Mr. Leonard Andrews had seriously thought of getting 
intoline by adopting modern standards of frequency, but 
had been met by the remark that the confidence of ratepayers 
in the undertaking would be shaken if a station recently 
taken over by the municipality had to scrap its alternators, 
even if the change would probably pay. 

Mr. Stuart Russell thought. that the author of the paper, 
by laying stress upon sizes, had begun at the wrong end. 

ngine makers had the start, and they cannot now be asked 


_ to change. There was no advantage in all manufacturers 


making exactly the same sizes of machines. The fixing of 
a standard preasure would be an advantage; we had 
the standard pressure for traction from 


America, and as machines are in some stations 


used for both traction and lighting, it meant that 


nearer a 800-kw. dynamo, according to design. 
‚ heating of machines might be standardi 


a nominal 200-kw. dynamo had really to be a 250 or 


260-K w. machine to stand the overloads and give the specified 
current and pu output for both purposes, although 
coupled to only a 200-xw. engine, and thus the user could 
not make use of the full output of the dynamo. In cases 
where it was specified that the current overload was to be 
given at 440 volts, a so-called 200-Kw. machine was М 
е 
ав the rating of 
machines is vague; if а decision could be come to 
that a 50-kw. machine was one which gave 50 KW. 
for so long at such a temperature, something would 
be gained. Mr. Russell then dealt with the figures 
of 50°, 70°, and even 90° Ё, rise of temperature 
ified ; with ue 5 а р for 
reaching 10 megohms in some ificat ions, a value never 
maintained under i working conditions; and then 
there was the high pressure test already alluded to by another 
speaker. A very useful start might be made on these 
minor паласе On constructional details, 2 a 1 are 
many cases where no purpose is served by specifyin 
юше ing from usual practico—the number and 
width of brushes, for example—as such changes cannot 


make very much difference in results to be obtained. There. 
is sometimes also a temptation to comply with a specification 


at а loss to the user, вау, if bearings are specified four times 
in length the diameter of the shaft and the usual practice 
is 11 inches long by 8 inches diameter, the figures may be 
made 11 inches long. by 24 inches diameter rather than 
12 inches long by the original diameter of 3 inches. 

Mr. L. Birks believed that frequenoy was standardising 
itself, while Mr. A. E. Levin remarked that, so far from the 
Continent being a terrestrial paradise as regarded standardisa- 
tion, there one does not even finda standard system of screw 

Although the frequency is usually low, there is by no 
means actual uniformity. He ventured to differ from Mr. 
Esson when it was stated that the question of periodicity 
was not a very serious one. It hampers small motors. 
Standardisation must begin with large and not small plant, 
as the large creates a market for в lant, probably exoeed- 
ing in value that of the generator. He thought the general 
adoption of 50 periods p.s. a healthy sign. 

. Addenbrooke said that the Institution should not have 
defined periodicity with the strictness it has done, as we 
might arrive at conclusions with the increase of knowledge 
that may alter the conception of the “ best frequency.” He 
could not avoid the idea that the progress of electrical 
industry in thia country has not been normal; it had been 


forced ont of its natural lines by legislative action. He 
made some plain and straightforward remarks about ** young 
men just out of the works” being put in responsible positions 
and given authority to select plant, thinking the consult- 
ing engineer superflaous,” but the time would probably 
come again when matured and skilled advice would be 
wanted in that most difficult of things, the selection of the 
best plant to meet the customer’s requirements. 

Mr. О. E. Grove pointed ont that there were several kinds of 
standardisation spoken of in the paper. Specialisation is 
totally distinct from standardisation. One found a geod 
deal of human nature in this question, and there lay the 
difficulty. Knowledge and opinions were different things; 
it was not only a question of mere fact; facts, equally at 
the disposal of different engineers, caused them to arrive at 
different conclusions. The manufacturer can and does 
standardise those parts more or less invariable. As to 
specialisation, there is much to be done advantageous to 
“о 

Prof. Ayrton did not agree with Mr. Esson in thinking 
that America was like England in having no standardisation. 
This arises out of misunderstanding the American system. 
Standardisation, from the United States point of view, did 
not mean no progress; it only meant that at any one time 
there was only one type of machine which the makers would 
not alter or change for anybody, but that type from time to 
time was modified and improved, because the factory was 


. always makiog experiments. It was similar to watch manu- 


facture at Coventry, where five sizes were made, and no more. 
Mr. Raworth and others had pointed ont that the consult- 
ing engineer asked for all sorts of different details, this arose 
from the fact that the manufacturer did not вау what the 
properties were in every detail of his machine. Standardisa- 
tion was not stagnation : it was Conservative Radicalism. 
Mr. Stephen Sellon was particularly caustic about those 
who derided the consulting engineer. It a as if 


vonsulting engineers were banded together in an unholy 


league to prevent standardisation of electrical plant: like a 
voice in the wilderness one hears the call, “ Mr. Consulting 


Engineer, if you have come to stop, will you please let 


me standardise?” What has the consulting engineer to do 
with standardisation: they might be quite sure that the 
consulting engineer would adopt a good standard article, but 
some of those who talked most had not, and never will 
have anything worth standardising.” What had to be quite 
clear was, that plant purchased had gone beyond the experi- 
mental stage. Many mistakes had been made in traction 
work; no manufacturers were ready for traction where it 
began in this country. Again, look at the large works 
employing plant of Continental design—why was this? 
Because the manufacturer had neglected to take advice 
and experience of the consultant. The consultant comes 


in to procure the confidence of the public for whom his 
client is catering. The time may come when the continuous 
ood machine may depart and three-phase working take 
its place. 

Mr. J. E. Kingsbury thought that Mr. R. P. Sellon wos 
generoüs to consultants, but he seemed to be trying to arrive at 
standardisation the wrong way. American standardisation 
was standardisation of supply ; Mr. Sellon attempted to 
standardise the demand. He thought it would be advan- 
tageous if there were just a little more conference between 
engineer aud manufacturer than seemed to exist here. 

Mr. В. Р. Sellon, having been called upon for his reply, 
said the essential points brought out in discussion were— 
(1) Whether standardisation were a backward movement 
relatively to rival methods; (2) whether it were desirable ; 
and (3) practicable ; and if во (4) whether the Institution ought 
to take any part inthe matter. Hethonght the fairest interpre- 
tation of the meaning of standardisation was such agreement 
among buyers as to ends as would enable manufacturers to go in 
for quantitative manufacture, He thought that in that it was 
agreed that we are not so advanced here. Gen. Webber had 


. thrown doubts upon the interests of consumers being assisted 


by standardisation, he ventured to traverse that statement. 
he great competition between rival concerns, or combines 
even, in tne United States, led to standardisation being in 
the consumers’ interests. We were. at the dawn of electric 
traction work and power distribution in this couatry. Now 
was the time to deal with these problems before it be too lute. 
He thought that the absence of standardisation was in a 
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great measure to be placed at the door, of the manufacturer, 
who had dallied, and had not said to the buyer “ You 
can take this standard article or leave it.” If it 
appeared in the paper that he had been unfair, his desire was 
not to bring forward in a paper such matters, but every 
manufacturer would gladly acknowledge the debt that the 
industry was under to sach men as Dr. Hopkinson and other 
consulting engineers, who, like him, had given great assist- 
ance and guidance to manufacturers. There was no hupe 
of success for standardisation unless approached with willing 
mind by both manufacturer and engineer. His paper had 
not been put forward from any sectional point of view. All 
would be thoroughly alive to the crisis through which the in- 
dustry was passing in this country. To attempt to deal with 
the deep seated problems leading up to this, would probably 
have led to а discussion which would have been rather 
academic than practical, but he urged standardisation as 
being for the advantage of the electrical industry at large. 
Thus the discussion closed. 


CORRESPONDENCE. 


Lamps. 
Some time you made some remarks about a letter to 
the Times on the subject of a lamp bursting. 


Yesterday evening one burst suddenly in my sitting room | 


—a 25-0 P. 120-volt lamp. | | 

This lamp had been in use eight ог nine mcnths, and had 
been alight on the evening in question about half an hour, 
when it suddenly burst, scattering the fragments of glass all 
over the room. | 

Nothing had touched it! I presume that some chemical 
change had been taking place in the air, or remnant of air, 
in the bulb, or some gas must have been slowly forming off 
the filament until the pressure got too strong for the glass. 

You ridiculed the idea of a lamp bursting spontaneously ; 
this is а case which is convincing. 


Limavady, February 24th, 1900. 


[ We have never “ridiculed the idea " of a lamp oollapsing 
spontaneously ; but we do smile at the idea of a glow lamp 
bursting from internal pressure! Our remarks applied to 
the switching-on of 200-volt lamps.—Eps, Erro. REV. ] 


J. E. Ritter. 


Carbon Anodes. 
I would be obliged if any of your readers who may have 


had experience with carbon anodes in sulphate of copper 


solutions containing free acid will give the result of their 
experience, Does this material disintegrate, or is it attacked 
by the free oxygen ? А 

„W. 


Swansea, February 26th, 1900. 


The Wiring of Houses for the Electric Light. 


Referring to Mr. de Segundo’s article under the above 
heading in your issue of last week, I was much interested 
in his remarks about joints. He does not, however, tell us 
how the joints in a system of unlined piping should be 
insulated, assuming that some joints are necessary and that 
they cannot be mechanical ones. (Ву the latter term I 
presume he means some form of get screw and terminal.) 

In the two or three systems of bare conduit now on the 
market, joint boxes are provided without any lining and 
with no terminal blocks, and it is my contention that 
unvulcanised joints in such boxes will sooner or later break 
down, as their insulation is much less than that of the wires 
which they join. It is of course possible to vulcanise the 
Joints, but how few contractors would be conscientious 
enough to do this (I only know of one), unless the job isa 
very large one, or the consulting engineer has specified it! 

I recently had the consulting for a small extension on a 200- 
volt supply in which it was impossible to dispense entirely 
with joints. The wires were ran in Simplex conduit, and all 
the joints for each circuit were collected in a bitumenised 
wooden box, made by a joiner on the spot, and let flush into 
the brick wall, the conduits from the different points enter- 
ing this box wherever convenient. I think this is much 


' golution ап 


involved coa 


safer than putting the joints in a metallic box, because all 
danger of leakage to earth is obviated, and the joints can 
be so arranged in a roomy box that short-circuiting would 


also be impossible. 
ү. Zingler. 


Electrostatic Measuring Instruments. 

With reference to the article on “ Electrostatic Measur- 
ing Instruments” in your last week’s issue, I note that 
according to your own figures if for a given voltage and 
with similar scales an instrument gives five (5) times the 


deflection which the other does, you consider the two “ to 


be aboat the same order of sensitiveness.” 

I note also that if a capacity of the 18 55th of a micro- 
farad is connected aoross an alternating circuit of 800 
pf through a resistance of 10 ohms when the im- 
pressed E.M.F. is about 4 volt, the capacity “is charged 
only to zoth of the impressed voltage.” 

lf you should have to answer 
Institution Paper, I would strongly advise you to try another 

in ordinary units, When people begin to play 
with C. G. S. units there is a danger of a string of O's going 
astray, which is liable to make some difference in the 
character of the answer. 

Tovssoth of a microfarad is not 10 ag you give it, but 
10, if you wish it in this form. Your answer divided by 
100,000,000 is probably not very far out, but the change 


has rather an unfortunate effect on the reet of your 


reasoning. 

As regards your remarks on my instruments, Т am content 
to leave the instruments to take care of themselves. 

I cannot, however, pass your somewhat airy assertion 
that while the electrical problems connected witb electro- 
meters are complicated, the mechanical problems are simple 
and attractive. I thought the exact converse was the 
general opinion, namely, that the electrical problems con- 
nected with the electrometer were so simple as compared 
with those involved in using other classes of instruments, 
particularly for alternating currents, that the instrument 
would largely be employed if only the mechanical problems 
id be satisfactorily solved, 

You are quite right that it would be a good thing if some 
one would write a book on the use of electrostatic instra- 


ments. | 
Pro G. L. Addenbrooke. 


A. K. T 


[In the account of the instrument before us, when the 
article referred to was written, the only datum of the 
sensitiveness was that voltages as low as 45th of a volt could 
be detected, and our comparison was made on this basis. 
The general conclusion that Mr. Addenbrooke’s instrament 
is of the same order of sensitiveness as others seems to ba 
justified by his figure. In considering a range of measuring 
instruments, two instrumenta, one of which requires 2°24 the 
voltage for a given deflection that the other does, would be 
classed as of the same order of sensitiveness. We attributed 


little importance to this comparison and the difference is only - 


one of language. | 

Mr. Addenbrooke is right as to the error in the expression 
used by us for the capacity of the instrament. There should 
be no error due to the strip till frequencies far b:yond any 
ordinary experimenta are reached. | 

The electrical problems connected with the design of 
electrostatio instrumenta are, we venture to think, exceedingly 
difficult, and it is much harder to caloulate the behaviour of 
any new form of instrument from the data of а previous one 
than is generally the case with magnetic instruments. The 
problems connected with their use are of course much 
simpler. It was their construction and design rather than 
their use that was to be dealt with in the book we contem- 
plated.—Eps. ELEC. RRV. 


Quality of Steam. 


Will you allow me space to repeat the details of a process, 
which I proposed some years ago in the columns of one of 
your contemporaries, for the purification of water? The 
water is run into a tank and then treated with the silico- 
fluoride of ammonium, until it is acid to litmus. More 
water is then added, until the litmus is restored to ita 
original colour. 


is question in a Central 
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The effect of this operation is to precipitate all the lime, 
soda, potash, magnesia, and other salts which may be in 
the water; at the same time co nding salta of am- 
monium are produced. The chief of these will necessarily 
be the carbonate, which is volatile at the ordinary atmos- 
inris pressure ; but, under the influence of heat and a 

igher pressure, is oonverted into other non - volatile 
products, 

The precipitate would have a commercial value if pro- 
curable in large quantities; in any event the process is 
inerpensive, and seems to me to give steam users precisely 
the quality of water they require. I may add that there 
is no patent to pay for. 

W. Mills. 


Libel Action Dismissed. 


It may interest your readers to learn that the action for 
libel that the National Conduit and Oable Company, of New 
York, commenced against us last yearin the matter of a 
letter we wrote to your paper as to the way in which the 
cable contract for thc Dublin Tramways was let, has now 
been finally dismissed for want of prosecution. 

We inform you of this in justice to ourselves, as the 
taking of this action against us was published at the time. 
Further comment on our part is needless. 


British Insulated Wire Company. 
G. H. NisbETT. . 


LEGAL. 


GOLDBERG v. Ілуввроог, ConPonaTIOR. 


Тип Liverpool Mercury reports at considerable length the case of 
J. Goldberg & Son, tobacco and fancy goods dealers, Paradise Street, 
Liverpool, against the Corporation of Liverpool. The case was heard 
in the Ohancery Ocurt of Lancashire last week before Vice-Ohancellor 
Hal. It seems that the defendants have fixed a pole and fuse box 
for the electric trolley wire in Paradise Street in front of the entrance 
to the pleintiff company's premises, at the junction of Paradise 
Street and Oollege Lane. In their action, plaintiffs claim (1) an 
order on the defendante to pull down and remove the said tramway 
pole and fase box, (2) damages, and (3) costs. The plaintiffs hold 
their premises on lease from the Corporation for 75 years from 1883, 
and in their statement «f claim they say, in effect, that having refused 
(as they were admittedly entitled to do) permission to the Corpora- 
tion to fix on their premises а " rosette” for supporting the electric 
span wire at tbat point, the Corporation shortly afterwards erected 
on the footpath ia front of plaintiffs! corner and main business 
entrance a tramway pole, and subsequently (after the plaintiffs had 
complained of the position of the pole) a fuse box of 2 feet 6 inches 
by 1 foot 9 inches and 3 feet 4 inches high, the pole being only 3 feet 
2 inches from the entrance and nearly facing it, aud the fuse box, 
connec*ed with the pole, 2 feet 6 inches from the entrance. These 
pne of the pole and the fuse box the plaintiff: claim have not 
selected on the grounds of “expediency or necessity,” but with 
aview of putting pressure upon the plaintiffs so as to drive them to 
consent to the fixing of the proposed rosette. From the obstruction 
of entrance to and of egress from their premiees by the arg 
position of the pole and fuse box and by the attraction of loiterers, 
the plaintiffs that they have suffered considerable damage, 
which will continue until the pole and fuse box are removed toa 


were marked on the;lans. The supports were chosen at the best 
ticable intervals, and afterwa d 


po 
aving been rejected, side poles were contemplated, bet witness - 


found, on having trial holes made, that the position near the kerb- 
stone of a gas company’s main, electric , & water main, and 
connecting sewers, rendered poles by the side of the kerb impractic- 
able. It was then that rosettes in corresponding positions were pro- 
pa, but as plaintiffs objected as to their premises, while two other 

dildings were found unsuitable for rosettes, several poles had to be 
erected on the pavement. On receiving, as regarded the proposed 
rosette, the refusal of the plaintiffs, dated February 15th last year, 
he immediately endorsed the letter, Pole to be planted." He had 


. previously shown the contractors engineer (Mr.  Higginson) 


where the pole must be placed, and though it was 
actually planted a few inches away from the spot witness 
indicated, the alight variation was in favour of the plaintiffs, 
and was made in the exercise of Mr. Higginson’s discretion. To have 


further changed the position of the pole would have necessitated the 
re-erection of the rosette on the opposite side of the street, and 
witness did not think the owners there would haye been likely to 
agree to а second interference with their premises. Witness explained 
that he could not have erected the pole and box close to the blank 
wall of the plaintiffs’ premises a little way up College Lane, because 
that would have interfered with their footings” and basement. The 
electric pole could not be placed in or near the position of the gas 
lamp-post," as plaintiffs had suggested, because of the gas main 
take a personal rorpoosibility for placing the pole and fus bra, as 
a respon or p e pole and fuse box, as 
now tentatively suggested, right in the line cf the foot traffic of 
Paradise Street. He did not think the pole and box in their present 
position materially affected the plaintiffs’ premises. He adopted the 
position for the pole and box in the general interests of the city, and 
without any question of the frontager. He һай fixed the intervals 
of the poles on his original survey. 
The hearing extended over a number of days, and his Lordship 
intimated that he will deliver judgment on Monday next. 


NaTmIONAL Fam Wraina Company v. LAMBERT, 


Ix the Westminster Oounty Oourt on Thursday last week, his 

Honour, Judge Lumley Smith, Q.C., and а Jury, had before them an 

action by the National Free Wiring Company, Limited, to recover 

£19 odd for fittings supplied to the defendant, Henry Austin 

Ашен, the proprietor of the Jolly Sailors, Lower Road, Rother- 
ө. 

Plaintiffs’ case was that they were in the habit of wiring premises 
and supplying fittings for the purposes of the electric light, but if 
special fittings were required, they were to be paid for, the other 
fittings being supplied on & rental of 2d. per unit of electricity 


Supplied each quarter. There was also а charge of £10 for altering 


gasoliers to electroliers. The electricity was supplied by the London 
Electric Supply Oorporation, Limited, and they collected the 
rental. Some time after they removed the fittings, some of which 
they now had. 

In cross-examination, plaintiffs’ cashier admitted they had a man 
named Collins, who was a canvaseer, and he obtained the orders. He 


was not now present. Circulars were distributed by the corporation, - 


oneof wbich was produced, stating that after two hours electricity 
only cost 3d. per unit, which was equal to 1s. 9d. per 1,000 feet of 


gas. 

Mr. Grvzem, defendant's counsel, said if the contract was entered 
into in consequence of the misrepresentation of the defendant's can- 
vasser, then he thought the jury would set it aside. When Oollins 
first called Mr. Lambert refused to have anything to do with the 
electric light, but aubseqeently he told him that it would be very 
much cheaper than gas. To that Mr. Lambert said, " Why should I 
change?” to which he replied that it was so much cheaper, and he 
gave him the corporation’s circular, which stated that the cost would 
ba but 3d. per anit after 14 hours. Now what was the result? The 
gas bill for the quarter previous was £70, and the eleotricity bill 
MT to October was £120. Afterthat he had the fittings 
removed. 

Defendant bore this out on oath, and said not only was the light 
much more expensive, but it was not so good as the gas, and he had 
spent £40 in going back to the gas. He would never have entered 
into the agreement, but for the fact that it was urged it wasso much 

eaper. | 

Plaintiffs’ solicitor pointed out that the circular of the corporation 
stated that the cost per unit was 6d , and several months had elapsed 
between the first call of Oollins and the time the contract was 
entered into. The 34. related to power for motors, and the scale for 
light did not go beyond 54. 

His Honour failed to see why the 3d. should be put in the circular. 
Everyone knew that the electric light was dearer than gas. People 
grumbled that the gas was not good, and that electric light was dear. 
He knew of no one who paid less than 6d. a anit. 

Mr. Grvzen wanted to call a number of traders to give similar 
evidence of the great increase in the cost of electricity against gas, 
bat this his Honour declined to allow, and in addressing the jury 
told them that if the contract was entered into in consequence of the 
fraudulent statements made by Oollins, then it could be set aside. It 
was for the jury to say whether it had been proved to their satisfac- 
tion. Everyone knew electric light was dearer than gas. 

The jury found for the plaintiffs for £10, apparently for the altera- 


tion to the gasoliers. 


LompoN Егвствіс Omursus COMPANY v. NEILL 


 Bzronm Mr. Justice Ridley and a special jur in the Queen's Bench 


Division on Monday the case of London Electric Omnibus Company 
v. Neill came on for trial. This was an action by the plaintiff com- 
pany о recover calls on shares. It was not denied that the calis were 
ue, but the defendant alleged material misrepresentation ia the 
prospectus, and counterclaimed against the company for recission of 
contract, and against the directors for damages. The alleged mis- 
resentation was denied. 

Mr. Dickens, Q., and Mr. J. Eldon Bankes appeared for the 
London Electric Omnibus Company and for Major 8. Flood Page, 
Mr. T. Sutton Flack and Mr. J. B. W. Maunder, directors of the 
company, and defendants on the counterclaim; Mr. Beddall repre- 
sented Mr. Henry Fox; Mr. Boxall, Mr. Radcliffe Ward; and Mr. 
Witt, Q.O., and Mr. Kimber appeared for Mr. William Mayne Neill, 
the defendant in the action. | 

Mr. Wrrr opened the case for the plaintiff on the counterclaim, 
observing that the company was incorporated in 1896, to put on the 


F 
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London streets omnibuses by el , ite nominal capital 
being £250,000, of which shares for £100,000 were offered. Plaintiff 
applied for and obtained 240 shares of £1 each, 10s. being 
psid up. In the there were the material mis- 
representations which were relied upon. At the head of the 
document there was a picture of the omnibus, which it was said 
carried 26 passengers, and had been designed by Mr. Ward for the 
company. This was followed by a paragraph which said “A con- 
tract bas been entered into with the Orystal Palace Company to ran 
in the grounds, carrying passengers, a new type of omnibus similar 
to thore about to be run in the streets. Omnibuses are now to be 
seen at the Orystal Palace which will be carrying passengers shortly.” 
This assertion was designed to obtain public confidence; bat the 
facts were that there never was a finished motor omnibus at the 
Orystal Palace, or one which could carry passengers, bat only the 
body of a bus which bad neither wheels nor motor parts. The 
invention was next puffed up as “a sound, progressive, industrial, 
British enterprise,” and it was added, “The electric omnibus 
designed by Mr. Ward bas ran upwards of 5,000 miles on the London 
streets through the most crowded traffic with complete success, and 
has proved as noiseless as a horseless carriage fi with pneumatic 
tyres.” Во far from this being the fact, the company had never put 
an omnibus on the London streets, had never carried a passenger for 
hire, had never done any business at all, but had spent the whole of 
its money, excspt what had been handed over to Ward for the pur- 
chase of some patente which counsel believed had lapsed in experi- 
ments and demonstrations, so that at last they bad in the bank А 
sum of £1 192, 1d., and had got rid of £37,000 odd in experiments, 
“е апа куюн to ah н 
. WILLIAM MARSHALL, a mi en 

of the company, in conjunction with Mr. Radcliffe Ward, and one of 
its directors. An 


for hire. 

What do you say to the statement in the prospectus that the 
omnibus has been run 5,000 miles through the most crowded traffic 
in the London streets ?—I say that was one of the statements made 
by Mr. Ward that induced me to go in forthe scheme. Afterwards 
I considered the statement was absolutely untrue. If Mr. Ward had 
been able to run the omnibus 5,000 miles, we should have been assured 
of a gigantic sucoess, 

Qaestioned further, the WrrwEsS said the company principally 
spent its money on experiments and directors’ fees. 

Ву Mr. Droxzus: He could not say whether the directors had 
not drawn any fees since November, 1896. Mr. Radcliffe Ward had 
largely interested himself in mechanical traction, and told witness 
that he had run an experimental car for four years successfally. 
The directors had favourable reports on their omnibus from Mr. 
Spagnoletti, the consulting electrical engineer, and Messrs. Imray, 

t agents, They had a letter from Mr. Gillman, of the Orystal 
alace, saying his company would be glad for Ward's omnibus to be 
sent on to the International Horseless Carriage Exhibition being 
held there, the company to take 50 per cent. of the receipts. 

E ustice RIDLEY considered the letter did not constitute a 
con Я 

Wrruxss declared that the directors were misled altogether by Mr. 
Ward asto the power of his omnibus, and so entered into а contract 
expecting to do what was impossible. 

Mr. W. М Na, the defendant in the action, and а Mincing 
Lane merchant, said that when applying for shares he was greatly 
inflzenced by the statement in the prospectus thet the omnibus had 
been run 5.000 miles in the thick of the London traffic, which he 
considered would prove it to be a valuable commercial property. 

Oross-examined by Mr. Dickens: Uatil he was sued for calls he 
never suggested that he had been defrauded. At the shareholders’ 
meeting on March 4tb, 1898, he did not suggest misrepresentation, 
because he understood another shareholder was bringing an action, 
and wished to see the result. 

This was the defendant's case. 

Mr. DickEN: submitted that no claim was made out for revision of 
the contract, owing to the delay in bringing the action, though these 
matters bad been known to Mr. Neill for years. Also that fraudulent 
misrepresentaticn bad not been made ont, the evidence showing that 
us directors bond fide believed in Ме, Ward's representations to 

em. 

Mr. Dicgens, addressing tbe jury, said that the defendant did not 
take these suares as an ordinary investor, but as an underwriting 
contract, under wbicb he was to obtain 15 per cent. commission. It 
was on him to show that before he entered into the underwriting 
letter he esw the prospectus which he said misled him, but, as a fact, 
the paragraph relating to the Orystal Palace was not in the prospectus 
at the date of the letter. The directors regarded the arrangement 
with the Oryetal Palace Company as a contract, and it was so entered 
in their minute book. It was the fact that a car on Mr. Ward's 
earlier design bad been run for upwards of 5,000 miles in the London 
streets, and this design was being improved upon in the company's 


| omnibus. With regard to the substance of the 


. trie Omnibus 


prospeotus, an indepen- 
dent committee of shareholders had declared it to be absolutely accurate. 
The defendant һай no quarrel with that report, which was adopted 
by the shareholders, and now, after these years of delay, тоос this 


action, not u the real substance of the prospectus, which he 
ignored, but g upon three small references, which counsel asked 
the jury to say contained no misrepresentation at all. 


р 

Major Froop Paana, a director, testified generally to the bond fdes 
of the directors in the statements they had made and their reliance 
upon the reports of Mr. Ward. If only the default made on shares— 
£15,000—could be msde good, he still believed the company could be 

into a success. 

By Mr. Wrrr: The company paid £20,000 to Ward and 
Marshall for the patents and promotion, and spent money on experi- 
ments and dem ons. 

Have you ever manufactured more than this one omnibus ?—! 
. four, but am not sure, they have been so much 

Mr. J. B. W. Масирив, another director, was also examined, and 
the further hearing was adjourned. 


On the hearing being resumed on Tuesday, 

Mr. BApoLIFFE WARD, one of the directors of the London Elec- 
Company, and inventor of the patented electric 
omnibus, said he carried on the business of an electrical engineer in 
Northumberland Avenue, and since 1882 had largely interested him- 
self in electric traction. He had constructed an electric omnibus 
before this company was formed, which for four years had been ran 
successfally on the London streets. It had covered not only the 
5,000 miles mentioned in the prospectus, but, he thought, something 
nearer 10,000 miles, and the omnibus was in existence when the com- 
pany came out. In May, 1896, a new bus was in process of construc- 
tion, which it was intended to exhibit at the Orystal Palace, and it 
was anticipated that the wheels and attachments would be ready in 
ample time. As to the other car—tbo 26-passenger car—sent down 
to the Palace, it was fully complete, and had been tested; it ran 
successfully, but owing to difficulty about floor space, it was decided 
only to show it as an exhibition car. The first car was ultimately 
completed, and was constantly ran on the London streets ; it was the 
best car of the kind that had been built. 

Mr. Justice Бургу said he would not have the Oourt further used 
for advertising this company. 

WrrNESS added that at the time the statements were made in the 
prospectus, he honestly believed that they were trae, and that he had 
reasonable ground for so believing. At the time the paragraph was 
inserted in the prospectus, “ A contract has been entered into with 
the Orystal Palace," &c., he thoroughly believed, as did all the 


directors, that Mr. Gi 's letter constituted a contract. 
Mr. GILLMAN, manager of the Orystal Palace, gave evidence м to 


the arrangement he completed for the exhibition and of the 
риши company's cal omnibus in the Palace grounds; and 
. ALEXANDER, BOHENSCHELL also testified on the same point. 

This completed the plaintiffs’ case. 

Mr. Justice Riwizy ruled that the defendant was debarred by the 
delay in bringing his action from any right to recission of his con- 
tract. Не left it to the jury to consider (1) whether the defendant 
was induced to buy the shares and subscribe to the company by the 
alleged misrepresentations in the prospectus; (2) whether or not the 
statements relied upon in the prospectus were true; and (3) if untrue, 
had the directors reasonable grounds for believing the statements, 
and did they believe them when they were made. 

The jury found that the defendant was not influenced by any mis- 
leading statements in the prospectus, and that the statements in 
question could not be as untrue. 

Judgment was en for the plaintiffs for £199 interest on the 
red calls, and for the defendants (the directors) on the counter 
с 


Amt v. TEB Оовроваттон OF LIVERPOOL. 


THIS was an action brought before the Li 1 Assizes last week to 
recover damages from the Oorporation of L for injuries sus- 
tained as a result of a collision between an omni and an electric 
car at the corner of Grove Street and Upper Parliament Street on 
October 16th. The jury awarded the plaintiff £170 damages. 


Мовкив v. RrvERSIDB Corp Өтовлав anD Iom Company. 


Ar the Liverpool Assizes last week, before Mr. Justice Grantham, 
without a jury, this action was brought to recover the balance of the 
contract price in connection with the supply of electric lifts and 
hoists, and also for some extras. When the case had been in pro- 
ge some time а consultation took place, and his Lordship was 

ormed that it had been arranged between the parties that judg- 
ment should be entered for the plaintiffs for £227 and the counter- 
claim struck out. 


His LoRDsHIP gave judgment accordingly. 


Тнв Оов PosraBLEB PowzR BywDiCATB. 


Мв. JusTIOB PHILLIMORE, sitting in the Queen's Bench Division 
without a jury to-day, heard the case of the Doe Portable Power 


Syndicate v. Clarke, which was an action to recover £150 on a 
guarantee or agreement to pay m when called on. 


Mr. Llewellyn Davies appeared for the plaintiff s cate, and 
Mr. Dodd for the defendant. Р тае» 


Mr. Davies read the indenture setting forth the formation of the 
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syndicate for the fact that they had acquired certain English patents 
and contracted to buy certain Oolonial patents for £2,000. Oertain 
persons, of whom tbe defendant was one, agreed to guarantee to the 
syndicate the repayment of this sum within 14 days after receiving 
а request. The share of the defendant was £250. If a certain 
amount of capital was subscribed or profit made, the guarantors were 
to be repaid. Their liability absolutely ceased at the expiration of 
six months. The indenture wae dated December 7th, and notice was 
given oa May 10th, 1899, well within the six months. No notice was 
taken of the application, and after other applicatione had been made, 
the writ was issued, though this only took place after expiration of 
fhe six months. 

The defence was that theagreement had come to an end by flaxion 
of time, and that this was & covenant to lend money, and that an 
action for debt did not lie. 

His Г,овренір gave judgment for the plaintiffs. The fact of the 
six months running out before the issue of the writ was no reason 
why plaintiffs should not recover. The indenture was not a covenant 
to lend money, but а recognition of а debt, and an action for debt 
did properly lie. 


BUSINESS NOTES. 


Electrical Wares Exported. 
Win mupmea Fers, 21вт, 1899. Wi mme FEB. 20TH, 1900. 


Adelaide  .. .. Value £104 Adelaide. Teleg. app'ratus. Value 2300 
Amsterdam. - «4 v 25 Alexandria .. ка Ks = 96 
Beira.. eo ee ee ee 65 Boca ee ee ee ae ев 969 
Bilbao i s és 50 Bombay  .. v s ET 70 
Bombay ° о ee ee ee 120 Buenos Ayres ee оо ee 35 
Teleph. stores .. 12 Calcutta  .. Si ae .. 218 
Brisbane. Teleg. mat...  .. 1,976 | Christiania. Teleg. wire |. 48 
РА Teleph. stores .. 296 Colombo. Teleg. mat. .. .. 461 
Buenos Ayres ee - .. 488 Constantinople - ха 
Calcutta .. "m os ee 249 Copenhagen. Teleg. cable 85 
Cape Town.. ee ee .. 309 н Teleg. mat. 170 
ЕЯ Teleg. cable . . 18,480 Durban is ВЕ КЕ .. 8068 
Colombo és s .. 121 5 Teleg. mat. .. .. 887 
Сорепр vs T .. 830 East London "A - én 59 
Delagoa Bay ee T .. 288 Fremantle .. RA 8 e 54 
Durban өгө ix va ee 1,891 Hamburg 860 
» Teleg. mat. .. „ 22 Hong Kong .. ET vs ee 810 
East London oie a "s 45 m Teleg. mat... ET 48 
Fremantle .. e a .. 844 Kobe .. "m si oe A 86 
Hamburg .. РР T . . 100 Nagasaki. Teleg. cable . . 26,760 
Hong Kong. ee ee oe 251 Ostend ae ee ee ee 52 
Madras m ne ©» Vs 55 Penang. Teleg. mat. .. eo 287 


Malta.. oe vs ix . . 169 Perth. Teleg. cable Р 
Melbourne oe ee ee ee 8,916 Port Said ee ee ee ee 
Newcastle (N. S. W.) ee ee 8 Shanghai ee oe ee ee 
Ostend oe oe ee ee E 19 Bingspore ee ee ee ee 
Otago.. 7 «e TJ .. 250 » Teleg. cable . . 21, 
Perth. Teleg. mat. oe .. 200 Stockholm. Teleg. wire А 
Port Hlizabe T v ТР 16 Sydney ‚© s ЖЕ : 
Rio de Janeiro. Teleg mat. .. 718 Townsville. Telephones А 
Rotterdam. Teleg. mat. as 18 Wellington .. vs ea è 
Shanghai .. we ae ee 26 Yokohama .. iss А s 
Singapore: Teleg. mat. .. 122 » Teleg. mat. sė 
Stockholm. Teleg. mat. és 69 1 Teleph. cable .. 8, 
Sydney T Em s .. 1,984 10 Teleph. mat. 

si Teleg. mat. . . 159 
Tientsin. Teleg. mat. . 288 
Wellington.. x^ а . 618 

Total ee £88,600 Total £57,899 


Foreign Goods Transhipped. 


Malaga. Elec. light cable Value £82 
New York. Elec. goods i» 50 
Perth. Elec. goods sé ee 118 


Total .. £196 


Asbestos Goods.—Messrs. Oresswell's Asbestos Company, 
Limited, of Wellington Mille, Bradford, send us their Nos. 1, 2, 8, 
and 4 oatalogues. No.1 gives some notes regarding their Original 
anti-friction steam and other packings, which are claimed to be 
specially economical; No.2 is devoted to their asbestos manufactures 
in the way of sheeting, washers, joints, paints, and so on; No.3 
explains their Amwianscal dísincrustant for the removal and preven- 
tion of incrustation, and prevention of corrosion or pitting in 
panay locomotive and marine boilers; and No. 4 details their 
improved Asbestos-Bergmehl and magnesia non-condacting coverings 
(fireproof for boilers). We understand that Mosers. Cresswell are con- 
tinually supplying their asbestos goods for electrical purposes, as well 
as for engine jointiogs, disincrustants and ooverings. There 
are the special electrical uses of asbestos in the forms of cloth ropes, 
cords, twines, millboards, &c. They make large quantities of 
asbestos fireproof paint for electric conduits and wood casings and 


new unpainted work generally that is exposed to risk of firing from 


Bankruptcy Proceedings.—An application for an order 
of discharge was made some days ago at the London Bankruptcy Oourt 
on bebalf of Herbert R. Killik, lithographic artist, lately carrying 
on business at 181, Queen Victoria Street, E.O.,in partnership as 
Taylor & Killik. Tne Official Reoeiver reported that in October, 
1897, Mr. Taylor patented an invention for electrically illuminating 
advertisements, known as the R: flex Advertising Medium, of which 
his partner was to have a half share, Mr. Taylor further agreeing to 
devote the greater part of his time to developing and selling the 
pes Having no oapital with which to develop the patent the 

pta sold a half of it for £500, and borrowed £1,200 on 
their joint promissory notes. They were unable to sell the patents, 
and in March, 1899, the stock and effects were distrained upon and 
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sold by the landlord. The failure was attributed by Mr. Taylor to 
insufficiency of capital, to neglect of the business by his partner, and 
to inability to dispose of the electrical patent. Oa the other hand, 
Mr. Kilük ascribed the firm's position to his partner's excessive 
drawings, to his partner's failure to account for certain book debts 
which he bad collected, and to liabilities in regard to the В: flex 
patent. In the opinion cf the Official Receiver the fsilure was caused 
mainly by the over-drawings pf both bankrupts, and by the expendi- 
fure on and liabilities in connection with the electrical invention. 
The firm failed last May, with ranking liabilities, £2,251 ба. 1d., and 
assets valued at £193 3s. 5d., but which only realised £28 16. 1d. 
Various offences were reported by the Official Receiver, and after 
hearing Mr. H. W. Patey, in support of the application, the learned 
Registrar upheld the report, and suspended the order of discharge 
for two years. 

Under the failure of Archibald E. McKechnie, described as of 7, 
Newton Road, Bayswater, an application was made to Mr. Registrar 
Brongham last Friday at the London Brankruptcy Court for approval 
toa scheme of arrangement recently entertained by the tors. 
Mr. Howell, aseistant receiver, reported that the debtor went to 
America in 1874, whilst there he became interested in the develop- 
ment of various electrical patente, and for some yoars assisted in the 
formation and management of companies connected therewith. Не 
returned to London in July, 1896, and has since lost £700 by 
advances on patents. The failure is further ascribed to the debtor's 
liability on & promissory note accepted jointly with another person. 
The scheme provided for payment of а composition of 7s. 6d. in the £ 
on the liabilities, except upon £530 due to the debtor's two brothers 
who had agreed to withdraw their claims. In the opinion of the 
Official Receiver the arrangement was calculated to benefit the 
creditors. His Honour ordered the scheme to be approved and the 
receiving order to be rescinded. 

Notice is given of release of trustee in re O. F. S. Pilling, eleo- 
trician, of Bolton, Lance. 


Liquidations, &c.—Oreditors of the Continental Water 
and Electrical Power Syndicate must send particulars of their debts 
or claims, &c., to Mr. H. Meredith, 95, Finsbury Pavement, E O., 
liquidator, by March 25th. 

The first me etioge of creditors and contributories of the Madras 
Electric Tramways Oompeny, are arranged for March Och at 11 and 
12 o'clcck respectively, at 33, Oarey Street, W. O. 


Books Received. — “Mesures Electriques" par Eng. 
Vigperon and Р Letheule. Paris: Gauthier-Villars. 2 fe. 50 с. 

“ Fire Tests with Ssfes,” No. 42, and Fire Tests with Protective 
Ooverings," No. 43. London: The British Fire Prevention Oom- 
mittee. 2з. 6d. each. ` ` 


Country House Lighting. — The lighting of Hayes 
Place, Bromley, Kent, is being carried ont by the Phodyne Electrical 
Oompany, Limited, to the specification of Mr. Morgan Williams, 
consulting engineer. The plant will consist of two 15-н.р. gas 
engine and dynamo belt-driven sets, together with a battery of 55 
accumulator cells. The number of lights at present being installed 
amounts to 274. 


Electric Power Schemes.—At a meeting held on Tues- 
day at the London Ohamber of Commerce to consider what steps 
should be taken in view of the opposition of the municipalities to 
the second reading on March let of the various Buls for the pro- 
vision on а large scale of power for manufacturing and other 
purposes in various indastrial districts in England and Wales, the 
followiog resolutions, moved by Lord Avebary, and seconded by Mr. 
Н. Seton Karr, M. P., were unanimously adopted :— 


(a) That this meeting regrets the action of the representatives of munici- 
рие and local authorities in opposing the second reading of Bills promoted 

y companies for the distribution of * power in bulk" for industrial and general 
purposes in various districts in England and Wales, and urges upon Parliament 
the desirability of allowing such Bills to be read a second time and referred toa 
committee in order that they may be examined in detail on their merits. (b) 
This meeting further urges that in view of the promise of the Government to 
appoint a Joint Committee to inquire into the whole question of municipal 
trading in competition with, and to the exclusion of, private enterprise, the con- 
sideration of Rll provisions in the various Bills and Provisional Orders promoted 
by municipalities and local bodies authorising municipal trading be deferred 
р the conclusion of the said inquiry. (c) That a petition be presented to 

arlinment praying Parliament to pass the second reading of, the Lancashire 
Electric Power Bill and other similar measures. (d) That a copy of these re- 


solutions be sent to the Board of Trade and to every member of Parliament. 


Hart Aceumulators.—The Hart Accumulator Company, 
Limited, state that they have this week received the orders for the 
supply of central station batteries to be used in connection with the 
electric lighting schemes for the following places: — Hertford, 
Penarth, Durham, Lewes, Weston-super-Mare, Barnet, and Gates- 


Lockwood's Builders Price Book,—The new edition 
of this annual contains, as usual, an electrical section giving just 
that information as to electric lighting which is likely to assist 
builders and contractors in making rough estimates. Tue prices and 
calculations have been revised for this edition. It is interesting to 
learn from the preface that as regards the building trade generally, 
high prices are maintained for both material and labour, that iron and 
lead heve risen to & higher valae than ever before known, that work- 
men undoubtedly do less work for their money than they used to do, 
and that there is at present no prospect of апу fall in prices in any 
direction. 

New Chemical Works.—Oa Monday the construction 
of extensive new chemical works at Cledford Bridge, near Middle- 
wich, was commenoed. They are for the Electrolytic Alkali Company, 
whose present offices are at St. Helens. Orders have been given for 
engines and dynamos, and the total cost is estimated at £100,000. 
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Presentations, — A new “brass shop” in connection 
with the electric works of Т. Parker, Limited, Wolverhampton, has 
Just been completed; and for the purpose of celebrating the opening 
of the shop about 100 of the workpeople dined on Saturday evening 
at the Seven Stars Hotel, Wolverhampton. Mr. A. Preece, the 
foreman of the department, presided and was presented with a 
marble clock and a pair of equestrian bronzes by bis fellow work- 
peoole. The presentation was made by Mr. T. A. Parker. 

The electric staff at Messrs. John Brown & Oo., Sheffield, presented 
on Monday last, February 26th, a massive brasa kerb and fittings to 
match, to the head assistant electrician, Me. R. G. Ward, on the 
occasion of his marriage. The presentation was made by Mr. D. G. 
Jones, chief electrical engineer. 


“Robertson” Lamp Works.—A party of students from 
the Institution of Electrical Engineers visited these works at Brook 
Green on Thursday afternoon, February 22nd, and were shown in 
detail the various operations connected with the manufacture of the 
" Robertson ” lamp. 


The Rubber Industry.— In the House of Commons 
last week, Mr. Weir asked the Secretary of State for tbe Colonies, 
whether he was aware that the value of rubber imported from the 
British Oentral Africa Protectorate through Obiromo amounted 
during the yesr 1898-99 to £10,933 18s., as compared with £1,044 
17e. 6d. in 1897 98, showing an increase of over £9,000 in one year; 
and would he state whether any ' fforts were being made to regulate 
the mode of collecting rubber juice, s> as to prevent destruction of 
the rubber vines. Mr. Brodrick, who replied, said it was so stated 
in the last report on the Protectorate. Regulations regarding the 
manufacture and sale of rubber were issued on September 186 last. 


Smoke Nuisance, — At Westminster on Tuesday the 
Westminster Electric Supply Corporation were summoned by the 
Westminster Vestry for having furnaces constrec*ed so as not 
properly to consume their own smoke. Mr. J. W. Kirk, one of the 
Vestry's inspectors, proved that dense black smoke for periods of 
10 minutes, a quarter of an hour, and even longer, was emitted from 
the chimneys of the defendant company’s supply station at Millbsnk 
Street, Westminster, Mr. Oonway Grimehaw, assistant engineer-in- 
chief, ssid the usual type cf furnace with water-tube boilers was 
employed. There had been some little smcke at апар times, 
because the Welsh smokeless coal could not be obtaine The 
County Oouncil had a Bill before Parliament to take over tre works, 
and pending this event any change of boilers or furnsces would 
mean a wasteful expenditure of thousands of pounds. Mr. Horace 
Smith fined the defendants £10 and two guineas costs. 


Trade Announcements,—The “ Unbreakable” Pulley and 
Mill Gearing Oompany, Limited, inform us that they have appointed 
Mr. Claude Taylor, of 25, Manchester Street, Oldham, as agent for 
Oldbam and district for the sale of their Uubreakable” pulleys, 
adjustable and swivel bearings, and other manufactures for the 
mechanical transmision of power. 


Mr. W. J. В Thomas has commenced business as a consulting - 


electrical engineer at 19, Woodstock Road, Moseley, Birmingbam. 
We understand that for the last three years he bas been electrical 
inspector and adviser to the Birmirgham Oorporaticn, being previously 
on the st: ff of the Bt. Pencras Vestry for some years in charge cf 
mains, public lighting, sub-stations, бз. 

O'Brien & Oo., bave removed temporarily from 63 & 63, 
Minories, E O, to 3 & 4, Sparrow Corner, Minories. The stores will 
still be at 105, Minories, where a stcck of English and American 
tubes, fittings, and tor le is kept. 

Mesara. O'Gorman & Oc zens-Hardy draw attention to change of 
their address, which is now 82, Victoria Street, S. W. 


Wheeler Condensing Plant.—The contract for the 
supply of surface condensers for the new B'anhope line at Aldershot 
bas been placed with the Wheeler Condensing and Engineering Oom- 
pany by the War Office. This firm also report that the cooling tower 
and condenser contract for the Charing Cross and Strand Electricity 
Supply Company has been placed with them, covering a plant of 
3,000 H f.; also the cooling tower and condensing plant required for 
the Ohadwell Heath Asylum of the West Ham poration. The 
Bt. Helens Corporation have placed a duplicate order for a plant 
having a condenser with 2,000 square feet of cooling surface. The 
condensing set for the new electrical supply station for the Birken- 
head Corporation has also been placed with this firm; and two large 
condensing sets for the Campe Bay and Cape Town Tramways, 

of compound steam-driven air and circulating pumps with 
ccndensers. Among а great number of other orders received have 
been two sets for the Cardiff and Milford Cold Storage Company's 
refrigerating plant. Messrs. Bewick & Moring have placed a dupli- 
cate order for a set similar to the outfit r: quired for the Great F.ngall 
Mines, and tbe Sheepbridge Ооа! and Iron Company have ordered а 
large condensing set of 1,000 нр. capacity for the bauling engines 
at their Glapwell colliery. 


ELECTRIC LIGHT AND POWER NOTES. 


Alfreton.—The Urban District Council has resolved to 
appoint Mr. J. B. Barnes as electrical engineer, and to apply to the 
nam rah s for a provisional order for the supply of electricity in 


Asylum Lighting.—Mr. A. A. Campbell Swinton has 
received instructions from the Asylum Committee of the Northum- 
berland County Council, to prepare a specification for the electric 
lighting of the County Lunatic Asylum, at Morpeth. 


Belfast.—The Electricity Committee has recommended 
the Borough Oouncil to reduce the charges for electricity supply. 


Birkenhead.—A well-written article recently appeared in 
the Birkenhead News on the subjsot of the electricity supply, in 
which a strong attack was maie on the manner in which the Gas, 
Water, and Electrical Oommittee has managed th» municipal elec- 
tricity undertaking. Birkenhead is a town of 116,000 inbabitants, 
but after Sj yeare’ working, the consumers number only 171, and 
the averge price charged for supply ie 541, We have often pointed 
out the folly of entrusting the supply of electricity to the cere of a 
Gas Committee. Where the two undertakings are run in competition, 
the invariable rule is that both prosper; but where they are both in 
the hands of the same authority, in spite of certain honourable 
exceptions, the rule is for the electrical department to be smothered. 


Bradford.—A Local Government Board inquiry was held 
last week into the application of the Oity Oouncil for leava to borrow 
£10,000 for extensions of the electrical works, &c. The town clerk 
stated that there was an increasing demand for electrical energy for 
lighting and motive power, while the works also supplied the two 
electric tramways; the undertaking is now making large profits. Mr. 
A. H Gibbings, the electrical engineer, gave evidence as to the need 
of extensions, and the inquiry closed withont opposition. 


Bristol.—4A few weeks ago reference was made to a con- 
troversy which had been occasioned between Mr. Henry Williame, the 
architect of the existing electric lignting station at Bristol, and the 
Blectrical Oommittee, owing to the decision of that committee to 
erect their new station at Avonbank, Bt. Pailipe, without his pro- 
fessional assistance for the above ground work. The subject came 
before the Council in a report which recommended the appointment 
of Mr. K. O. Hale as architectural and engineering draughtsman. 
Alderman Pearson explained that the committee (having advertised 
in the AL Review) had selected Mr. Hale from a number 
of applicants and proposed to pay him £200, rising to £250 а year. 
Ia moving the adoption of the report, Alderman Pearson in:imated 
that the new electrical station would be planned by the electrical 
engineer, and the new cfficer would be one of his staff. He refrained 
from commenting on а circular letter sent round by Mr. H 
Williams to the councillors, but subsequent speakers alluded to it 
frequently, and while some contended that Mr. Williams had been 
actually appointed as architect of the new electric station, others 
argued that his appointment was limited to extensions at the existing 
station, his services at the new site being confined to purchasing 
the property for the committee and putting in the foundations. 
An amendment was proposed referring back the proposed appoint- 
ment, and calling upon the Electrical Oommittee to employ an 
architect. Alderman Pearson, in replying, feelingly resented the 
charges made, and warned the Oounty Council that if the Committee 
was to be fettered by such an instruction, he should resign the 
chairmanship. As a matter of fact, the new building was not one 
requiring an architect. It would not front a road; it would differ 
from the existing station, and the problems it raised were such that 
if there was any doubt about the electrical engineer's plans, the 
proper course would be to submit them to a consulting engineer. 
Bir William Preece was consulted when the existing station was 
designed, and that would be the proper course to adopt in this case if a 
consulting engiaeer were required. An outside architect could not 
prepare plans unless the electrical engineer gave him the information 
aboat the positions of boilers and. machinery. The Ocuccil, how. 
ever, passed the amendment, and Alderman Pearson at once notified 
his resignation of the chairmanship of the Electrical Committee. 
Bravo, Mr. Pearson ! 


Cardiff.—The Ohamber of Commerce has unanimously 
resolved to support the Sonth Wales Electrical Power Distribution 
n the provisions of which are regarded as of great commercial 

ue. | 


Chester.—The Town Council has approved of the recom- 
mendations of the Lighting Committee, to the effect that а loan of 
£35,000 be raised for extensions of the electric lighting works and 
mains 


Coventry.—The statement of the Electric Light Com- 
mittee for the quarter ending December 31st, shows that electricity 
supplied during the quarter amounted to 86,295 units as compared 
with 45,423 units for the corresponding quarter in the previous year. 
The consumers increased from 128 to 198, and the rentals from 
£1,042 8з. 64. to £1,840 11s 24. 


Friera Barnet.—The District Council has resolved to 
petition against the Bill of the North Metropolitan Electric Power 
Sapply Oompany. 

Guildford.—Considerable trouble has come to the Guild- 
ford Electricity Supply Oompany on acoount of the damage sus- 
tained at the works by the floods. In one building are situated three 
40-H P. generating sets; two of these were running on Friday, 16th uit., 
bat 4s the water continued to rise their workiog was stopped, and the 
water was во deep that tne field magnet coils were just under water. 
Ia the building adj.ioing are two 100-н Р machines, which stand 
considerably higher thao the mach ines referred to, and on the first- 
mentioned being stopped one of the latter was set to work. The 
water, however, about balf-past three in the aftsrnoon, reached such 
a heigut that eufficisnt draught could not be obtained to keep steam 
ap, and accordingly this had to be shut down. Asa result, there was 
no electric light in the town between Friday afternoon and Satarday 
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morning, when some of the machinery was started again. Some cf 
the machines were still not able to run on Thursday last week, and it 
must be & matter of time before the damage can be fully ascertained, 
An explosion took place on Saturday afternoon in a connecting box 
through the water breaking down the insulation of the cables. The 
damagó waa slight. | 


Haddersfield.—The revenue account of the electricity 
undertaking for the year 1899, shows a surplus of £1,828 163.; while 
the number of lamps connected bas only increased from 70,178 to 
70,802, the units supplied during January last amounted to 138,883, 
as compared with 101,583 for the corresponding period last year. 


Kandv.— The electric lighting installation of the 
Colombo Gas and Water Company was successfully inaugurated on 
the 29th ult. Mr. J. E. Addyman ig the resident engineer. 


Kuutsford.— The — E'ectricity Committee has now 
received the r port on the lighting of the town, which Messrs. Lacey, 
Olirehugh & Sillar were instructed to prepare. 


London.—Covrt or Common COUNOIL —At the meeting 
on T'oursday last werk the Streets Commi tee reported on certain 
letters received from the Obaring Oross and Strand Electricity 
Bupply Corporation with regard to the financial arrangements in con- 
nection with the City of London Electric Lighting Order 1899. The 
report states that the company proposes to vest the order in a new 
company, in which event arrangements will be made to carry out 
the work simultaneously with certain works contemplated by the Post 
Office authorities. The Committee recommended taat no objection 
be offared to the proposal, provided that the sanction of the Board 
of Trade be obtained, that it should in no way prejudice the Oorpora- 
tion ог consumers, and that the expenses of formation and carrying 
on of the new company should form no part of the purchase money 
in the event of the Oorporation decidiag to acquire the undertaking. 
A letter from the company was read statiog that the expenses in 
question would be insignificant. After discussion, the Oourt rej oted 
the report. Farther reports relating to the acquisition of a site for a 
genera ‘ing station at Bow and to the laying of cables in the western 
district of the Oity were approved. А report relative to the pro- 
posed alteration of the standard pressure of supply from 100 to 
200 vol -в by the Ойу of London Electric Lighting Oompany was 
also approved. 

ROTHERHITHE.—The Vestry has offered the elec- 
tricity supply company half the amount charged for electrical 
‚ energy, under protest, leaving the remainder to be sued for by the 
company; this action is intended as a protest against the alleged 
irregularity of the sapply. 

Nuneaton.—A Local Government Board inquiry is to be 
held on March 8th respecting the proposal to borrow £16,000 for 
electric lighting purposes. 


River Shannon.—By the proposed scheme of the 
Shannon Water and Electric Power Company, it is proposed to take 
the water from the Shannon ага point near the entrance of the Board 
of Works Оап:1 at Юггіпа, whence an aquedact will conduct the 
water to a point near Olonlara, where it is proposed to build a large 
power house, in which all the necessary turbines and electric 
machinery will ba located. At this point a fall of 38 to 40 feet can 
be obtained. Toe waste water from the turbines will be conducted 
thence by a new cut having its outlet close to Plassy Bridge. No 
engineering difficulty is presented in this portion of the work; a 

deal of earthwork will have to be removed, affording a large 
amount of local employment. The execution of this portion of the 
work will occupy, it is anticipated, two years. The electrical current 
will be distributed from the power station to Limerick, there to be 
used for industrial purposes. In order to provide compensation 
water to that portion of the river between the inlet and outlet, it is 
proposed to atilise the great storage capacity of Lough Derg by 
making arrangements, with the consent of the Board of Works, and 
subject to all proper safeguards for preserving the navigation, for the 
lowering of the lake a few feet, by means of the existing sluices. The 
lake has an area of 30,000 acres, and an average depth of about 20 
feet, but it is only proposed to lower it about 3 feet, as & maximum, 
which it is found will only necessitate & moderate amount of dredging 
at the quays and in the channel to preserve the navigation as fully 
as it is at present. To meet thie lowering, it is necessary to 
deepen the Board of Works Canal from the Pier Head at Killaloe to 
Moys Lock toa similer depth of 3 feet. The Bill is pending in Par- 
liament, and fall evidence as to the necessary details will be pre- 
sented to the Oommittee; all reasonable and proper clauses for the 
protection cf the navigation and fisheries will be inserted in the Bill. 
Daring eight or nine months of the year the discharge from the 
enormous drainage area of 4,500 rqsare miles of the Shannon would 
suffice to generate 20,000 нр, and it is only for а very short period 
of the year that the lake would require to be drawn upon for the 
compensation water. The carrying out of this work will involve an 
expenditure of some £200,000 in the district. In view cf the immense 
development of manufacturing industry in the Uaited States and 
Canada aud on the Continent, it is felt that Ireland, possessing water- 
power, but being deficient in coal supply, is eminently suited for a 
work of this character, especially in the present case, where the power 
can be utilised in a large city which possesses excellent facilities for 
shipment. Almost every class of work from the sewing machine to 
the trip hammer can be operated by means of electrical power; and 
the city, ing facilities for retaining cheap labour, should 
speedily advance in the development of its manufacturing industries. 

The members of the Urban District Council of Ennis have unani- 
mously passed a resolu:ion approving of the project. 

The Portamna District Oounci), recognising the importance of 
establisbing industries in the district, bas decided to take no action 
hostile to the project. . 


fixed half-yearly rent equal to 2 per 


Southampton.—A Local Government Board inquiry 
was to be held on W. dneeday into the application of the Oorporation 
for leave to borrow £55,000 for electric lighting parposes. 


Swansea —Tenders are to be invited until March 12th 
for electric light cables, A proposed agreement with the National 
Electric Free Wiring Company has been circulated among councillors 
before a final decision is arrived at. 


Yeadon.—The District Council has decided to visit a 
number of places similar in siss and population to Yeadon, where the 
electric light is in operation, and to ascertain if the Leeds Oorpora- 
tion, which has b-en asked to carry out the proposed scheme of tram- 
ways, will supply Yeadon with electricity for lighting purposes, either 
in bulk or retail. Ia his report, Mr. Einright propounds a scheme 
entailing a capital expenditure of £12,600 for 4 500 8-0 P lights, with 
5 eat · meted annual expenditure of £1,540, and an estimated income 

£2 035. 


York.—The Corporation electricity works was formally 
opened on Monday last. The generating plant, the specifications for 
which were drawn up by Prof. Кзппейу, consists of two Lancashire 
boilers, four steam dynamos rated at 380 I.m P. in all, and a storage 
battery. At present about 4,000 8-0 P. lamps have been connec:ed, 
aud a large number are awaiting the exte: sions of the mains. About 
3,000 lamps are to be install-d in the Municipal Buildings alone. 
Messrs. Orompton & Oo., Limited, supplied the machinery, and 
Messrs. Callender’s Construction and Oable Company, the mains. 


ELECTRIC TRACTION NOTES. 


Dublin and Lucan.—The equipment of the above 
line fur elect rio traction has just been completed, and it was thought 
probable that the new system would be open for traffic by March 1st, 
after the customary Board of Trade inspection. A greatly improved 
servica between Dublin and Lacan will then be established, and the 
company have provided entirely new rolling stock in connection with 
their equipment. | 


Liverpool.—The Liverpool Overhead Railway Bill was 
н, week sent by the examiner for second reading in the House of 
ords. 


Middlesex Light Railways.—The Middlesex County 
Council last week approved the terms of the proposed agreement with 
the Metropolitan Tramways and Omnibus Oompany (and with the 
North Metropolitan Tramways Oompany), in regard to the Oounty 
of Middlesex Light Railways Joint Oraer promoted by the County 
Council and the company. The agreement provides that the Oounty 
Oouncil may, within six months from the passing of the order, 
require the company to sell its interest to the Oouncil at the cost 
price of the order, and in this case the Oouncil will provide all the 
land for the purpose of the undertaking and construct the lines and 
worke, whilst the ocmpany are to erect the generating statione, fixed 
machinery, engines, carriages and rolling stock. Ic is stipulated that 
the term of the lease shall be 25 years, and the company pays rents 
on all moneys expended by the Oouncil in connection with the pro- 
motion and construction of the lines. The rents in this respect are 
to be for one-third of the term current at the date of the lease a 
cent. (being 4 per cent. 
per annum), for another third, 21 per cent. for the six months, 
and for the remaining third 24 per cent, or at the rate of 5 per 
cent. per annum. Tais clause also provides for the payment of a 
farther half-yearly rent equal to 45 per cent. of the net revenue of 
the company. On the expiration of the lease the company will be 
under the obligation to sell to the Oouncil the baildings and 
machinery and plant at а sum to be agreed upon, or as may be settled 
by an arbitrator appointed by the Board of Trade. 


Newport.—A discussion on the proposal to adopt electric 
traction for Newport tramways took ps at a meeting of the New- 
port Junior Liberal Association on Wednesday evening, when the 
subject for discussion was Municipal Projects.“ A number of town 
councillors attended and aired their views. Councillor Llewellyn, 
chairman of the Electricity Committee, said he believed that the 
conversion of the tramways from horse to electric traction would 
result in a profit of £10,000 to £15,000 per year. Mr. O. Jones asked 
if the Oouncil would work the tramways themselves, or let them to & 
company when they had adopted electric traction. Councillor 
Llewellyn replied that this had not been decided. Oouncillor Gower 
hoped the Corporation would construct the new tramways themselves 
by direct labour. Oouncillor Brown said that it would be proposed 
at the next Council meeting that they should proceed with the con- 
struction of the Corporation Road line. The Council were uuanimous 
upon the question of adopting electric traction ; the only difference 
was upon the question of the site for the power station. Ooancillor 
Williams was in favour of the Oorporation workiog the trams, and 
hoped they would do nothing in a half-hearted manner, but erect 
power station, car sheds, and work sheds on the Corporation Road 
site. 

St. Helens.—Two electric cars on the Prescot section of 
the St. Helens tramways came into collision on Saturday. One was 
knocked cff the line and the traffic was greatly interfered with. The 
тады is stated to have been caused by а driver running past the 
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Southampton.— There is to be no further litigation 
respecting the transfer of the tramways fromthe Southampton Tram- 
ways Company to the Oorporation. The directors of the former, 
after mature consideration, have arrived at the conclusion that the 
chances of a successful a to the House of Lords against the 
judgment of the Q 1een's Bench Division, and confirmed by the Court 
of Appeal, is too doubtful to justify the additional expense and delay 
of adopting this course. They have therefore issued a circular suggest- 
ing that no further prooeedings bo taken, and that the companv be 
wound up forthwith with the view of making an early distribution 
among the shareholders of the balance of assets left after paying off 
the debentures and preference shares. The sum specified in the 
award confirmed by the Courts was £51,505. 


Swansea.—Mr. T. Grenville Lewis has been appointed 
South Wales superintendent of the British Electric Traction Oom- 
pany in the place of Mr. D. F. Sagrue, J.P., who is leaving Swansea 
for London to take up a more important appointment in connection 
with the same company. 


TELEGRAPH AND TELEPHONE NOTES. 


Cardiff Telephones.—On Monday the Cardiff Parlia- 
mentary Oommittee had before it the question of municipal 
telephones. When the Act was passed providing for licences being 
granted to municipal authorities, the Oardiff Town Council promptly 
made application. Mr. Hanbury (Financial Secretary to the 
Treasury) pointed out that in Cardiff the Post Office telephone system 
was in competition with the National Telephone Company. He 
desired to know whether the Oorporation wo take over the Post 
Offi »e system on a lease covering the period which still remains to the 
National Company in their licence—about 11 years. The town clerk 
was then requested to ascartain upon what terms the lease would be 
granted, and what were the annual receipts of the Post Office in 
Cardiff and the district from telephone messages. Letters had now 
been received from the Postmaster-General and Mr. J. M. Maclean, 
M.P. In both communications the Oorporation are asked for a 
reply to an offer which was made to them as far back as October. 


Glasgow Municipal Telephones.—A Glasgow paper 
says that Mr. A. R. Bennett, the telephone engineer to the Corpora- 
tion, has submitted a report regarding the proposed municipal tele- 
phoneexchange. He isof opinion that, in the first, instance, а com- 
plete exchange for 5,250 metallic circuit lines—viz , 5,000 subscribers 
within the city апа suburbs, 200 in outlying places in the telephone 
area, together with 50 public telephone offices—shonld be underteken. 
This number of completed lines exceeds by 50 that provided for in 
hís 1897 estimate. At the same time provision should be made as 
regards floor space in the switch rooms, plans of the switchboards, 
ais of distributing poles, and number of conduits in the vicinity of 
the switch rooms (so as to avoid re-o g cf streets) for another 
5,250 lines, making a total of 10,500 lines, for which the ground work 
would be laid. As regards available floor space and its possible 
fatare extension and accessibility of premises for conduit purposes, 
& probable farther expansion to 20,000 lines should be borne in mind. 
He estimates the total expenditure at £121,000—namely, 5,250 com- 
pleted liaes, £100,000; and 5,250 partially completed lines, £21,000. 
The Telephone Service Committee recommend that the Corporation 
should remit to them to secure promises for switch rooms, to proceed 
with the organisation of a telephone department, and the establish- 
ment of a municipal telephone system on the lines indicated in the 
report; and also to apply for the consent of the Secretary for Scot- 
land to the Oorporation borrowing £120,000 for telephone purposes 
in terms of the Telegraphs Act, 1899. 


The Pacific Cable.—Renter's Agency is informed that 
the Agent-Gsneral for New Zsaland, under instructions from his 
Government, has handed in a letter to the Oolonial Office онш 
very strong objection against the concessions asked for by the 
Telegraph Company, on the ground that they would militate against 
the success of the Pacific cable, to the construction of which the 
New Z-aland Government holds itself fally committed. 


Strike.—About 150 labourers and wiremen employed 
by the National Telephone Company in Leeds and Hull came oat on 
strike last week for an advance of wages. The result of the strike is 
that the work of repairicg wires, that have been rendered useless by 
the recent storm, comes to a standetill. 


Telegraph Subsidies.—In the House of Commons on 
Taesday Bir E. Sassoon asked the Secretary to the Treasury if he 
would state the amcunt of sub; idies paid during 1898-99 to the 
Eastern Telegraph Company by the Imperial and Colonial Govern- 
ments. Mr. Hanbury, replying, said: I presume that the hon. 
member refers not to the Eastern Telegraph Company alone but to 
the group of which it forms the centre. From Imperial funds 
£19,000 wae paid in 1898-99 to the African Direct Telegraph Com- 
pany and £63,000 to the Eastern and South African Telegraph 
Company, but £18 000 was repaid to the Exchequer in respect of the 
latter subsidy (£10,000 from India, £7,000 from Mauritius, and 
£1,000 from Seychelles), and £5,000 in respec’ of the former from 
various West African colonies. From colonial funds £15,000 was 
paid to the Eastern and South African Telegraph Company by the 
Cape Government, and £5,000 was paid to the same company by the 
Natal G wernment; £32,4.0 was paid by 5 . 
to the Estern Extension Telegraph Company respect e 
duplicate cable subsidy (which faally ceased in October, 1899), and 


24,200 in respect of the Tasmanian cable subsidy, besides a payment 
of £2,632 on a traffic guarantee for New Zealand cables which can 
hardly be reckoned as a subsidy. I understand, also, that the 
Government of the Straits Settlements pald £400 to‘ the Eastern 
Extension Company in respect of a telegraph to Malacoa. 


Telegraph Breakdowns.—In the House of Commons 
last week, in reply to Bir J. Leng and Mr. Oald well, who asked 
questions in to the interruption of telegraphic and telephonic 
communication bstween London and the north of England in con- 
sequence of the recent storm, Mr. Hanbury said :— 


The period of interruvtion has varied considerably in the case of different 
towns, and itis impossible at present to give details in г to the number 
and mileage of the wires blown down or the number of messages delayed. 
The storms have been of almost unexampled extent and severity. Until now 
there had not been a general interruption of telegraphic communication with 
Scotland since 1886. The want of any form of insulated wire which could be 
provided at a reasonable cost, and would give even moderately satisfactory 
results from a telegraph point of v.ew, prevented the Postmaster-General for 
many years from laying down long underground lines; but he took steps to 
minimise as much as possible the risk of total interruption of the overground 
lines by erecting them along distinct aud separate routes and by providing 
reserve wires. On the introduction of а new form of insulated wire аба 
moderate price which gave promise of satisfactory results in кетр he had 
it tried, and then proceeded to lay down а line of no less than 76 from 
London to Birmingham. This line, which has taken about three years to con- 
struct, is now on the point of completion. It passes underground through that 
part of the country which is subject to the most destructive gales, and it will 
give an increased measure of stability to the whole telegraph system. Not- 
withstanding the advantages which the new form of insulated wire £808 
over tbe old, it is not free from defects, and unforeseen electric difficulties 
have presented themselves, which his engineers and electricians are now 
endeavouring to overcome. The suggestion that a submarine cable sbould be 
laid in the North Sea to maintain telegraphic communication between London 
and Scotland cannot be entertained. 


Telegraphic Interruptions and Repairs:— 
Down. 


CABLES. Repaired. 
Wir INDIES :— 
Jamaics-Oolon ... ibe ... June 30, 1899 ... 
Trinidad-Demerara (1891 dupli- 
cate) see еее eee өөө 98, 1899 TII 
New York-Hayti ... ids ... Feb. 26, 1900 ... 
Osyenne-Pinheiro ... See ... Oct. 11, 1899. 
Oayenne-Paramaribo 85 ... Feb. 16, 1900 ... 
Latakia-Oy prus eee еве опе (] eee eee 
Majanga-Tananarive ... Feb. 9, 1900 Feb. 22, 1900 
Tarifa Tangier ТРА m . Jan. 2, 1900 ... P 
LANDLINNS. 
Waer INDINS:— 
Communication with Port de Paix 
(Haiti) eee eee coe aes Feb. 20, 1900 Feb. 21, 1900 
Communication with Port de Paix 
(Haiti) ... е E Feb. 26, 1900 TT 


Bourn AFRICAN :— 
Communication with Mafeking 

and beyond ‘we ... Oct. 18, 1899  ... M 

Communication with all offices 


beyond Orange Biver ... ... Oct. 18, 1899  ... vee 
Communication with north of 
Mooi River (Natal) . . Oct. 22, 1899  ... ass 
Communication with Colombia ... Oct. 23, 1899  ... des 
Oommunication with all towns of 
United States of Oolombia beyond 
Buenaventura iu ... Jan. 22, 1900 ... 
Communication with Rome- Pera 
beyond Vallona ... ... Feb. 15, 1900 ... 


Communication interrupted "viá 
Hanekine” on Persian Territory... Feb. 24, 1900 ... 


The Australia-Cape Cable Scheme.—A Reuter dee- 
tch from Melbourne, dated February 28:h, says that the details 
ave now been arranged of an agreement bstween the Governments 
of New South Wales, Victoria, South Australia, Tasmania, and 
Western Australia, and the Eastern Extension Telegraph Oompany 
С connection with the projected cable between Australia and the 
pe. | 
The Uganda Railway Telegraphs.—A Reuter despatch 
dated Mombasa, Tuesday, says that the Uganda railway telegraph line 
reached the Nile at Ripon Falls on February 18th, and was carried 


across the river in two spans on the 19th, thus establishing tele- 
graphic communication between London snd the sources of the Nile. 


Wireless Telegraphy.—A statement explanatory of the 
1900-1901 Navy Estimates contains, according to the Times, some 
notes on the above subject. It is stated that the Marconi system of 
wireless telegraphy was tried in the Naval Marcoavres of 1899, and 
proved very successful so long as only one ship was signalling. 
Signals were taken in successfully at a distance of 60 miles. Negotia- 
tions have been carried on between Her Majesty's Government and 
the Marconi Oompany, bat the question of terms has not yet been 
settled. Іа the mzanwhile the Admiralty are endeavouriog to pro- 
cure, for farther and more extended trials, some more installations 
of wireless telegraphy, both from the Marconi Company and from 
other sources. 

Contracts have been made for connecting all the islands of the 
Hawaiian Group by the Marconi wireless telegraph system. Mr. 
has, according toa Sydney newspaper correspondent, made а personal 
study of the geography of the islands, with a view of ascertaining whether 
his system could b3 used, and it is claimed that perfect communica: 
tion between all the islands of Hawaiican be established at small 
expense, as well as facilities for speaking and communicating with 
vessels some time before they get into the harbour of Honolulu. 
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CONTRACTS OPEN AND CLOSED. 


work, arc lamps and posts, and station lighting. See "Official 
Notices ” to-day. 
Durban (Natal).—April 2nd. The Corporation is invit- 
tenders Ах 1 E Dad Mis сао 


ing railn, 64 tons of fishplates 
(bolts, bonds, &c.), 407 loads A hardwood stringers, & , also 


Edinburgh.—March 5th. The Oo ion wants ten- 
ders for the extension of the electric lighting at Shrubhill tramway 
power station. See Official Notices” February 23rd. 


Farnworth.—March 7th. The Urban District Council 
economisers and other steam 


accumulators, un 
re-cooler tower. See “Offi 


France.—March 8th. The French Post and Telegraph 
authorities in Paris are inviting tenders until March 8th for the 


Islington. — March 14th. The Vestry wants tenders 
fora year's supply of electrical stores. See Official Notices ” to-day. 


Lancaster.— March 22nd. Tenders are wanted for three 
Lancashire boilers, separ beaters. economiser; three 175 B. . p. steam 
dynamos, booster, switchboard, pumpe, cranes, &.; accumulators; 
feeder mains (solid system); and wiring of buildings, all for electric 
lighting purposes at the Hainhill оону мош. Particulars will 
be found among our Official Notices " February 23rd. 


Leeds.—March 8th. The Corporation invites tenders for 
wiring for the electric lighting of the crypt of the Town Hall. 
Specification and form on арача at the Electric Lighting Depart- 
ment, 1, Whiteball Road, ds. 


Leeds.— March 21st. The Tramways Committee wants 
tenders for one, two, or three steam dynames. See “ Official Notices 
February 23rd. 


Neweastle-on-Tye.— March 2nd. The Tramways 
Committee wants tenders for 130 car bodies, trucks, and electrical 
equipment for same. Bee Official Notices February 2nd. 


South Shields.—March 12th. The Corporation wants 
tenders for high and low tension cables and ducts. Bee “Official 
Notices” February 28rd. 


Spain. — March 12th. The municipal authorities of 
Almaden (Ciudad Real province) are inviting tenders until March 12th 
for the concession for the electric lighting of the town during a 
period of 10 years. Particulars may be obtained from, and tenders 
ud nap “елше и шшер nee 


Sunderland.—March 2nd. The Corporation wants tenders 
for the supply of steam, exhaust, feed and other pipes, and two 
Keam-driven induced draught fans and accessories. Bee Official 
Notices " February 9th. 

Swansea.— March 12th. The Corporation invites tenders 
for insulated electric mains, conduits, junction boxes, &c., for electri- 
city supply. See “ Official Notices” to-day. 


Wigan. —March 8rd. The Corporation wants tenders 


for steam piping, feed pumps, circulating pumpe, feed water heaters, 
piping, ae hoe electricity works. See Notices ” Feb. 23rd, 
OLOSED. 


France.—The French Post and Telegraph authorities in 
Paris lately called for tenders for the supply 585 kilometres of 
paper insulated electric cable in 12 lote. Two of the lots were not 
gron out, bat 10 were placed as follows :—Messrs. G. Aborlard and 

„ Paris, five lots; M. A. Grammont, of Pont-de-Ohurey (Isò :e), one 
lot; and La Socié:4 des Telephones, of Paris, four lots. 


Germany.—No less than 18 firms submitted tenders for 
the supply of nine 3-ton electrical cranes for the State River autho- 
rities at Emden, the lowest being that of the Gatmann Maschinen- 
fabrik Gesellschaft, of Ottensen, Hamburg, which quoted £10,923. 


Glasgow.—The Corporation Tramway Committee on 

y fixed several contracts for equip ing 200 electric cars. The 
Westinghouse Company and Messrs. Kerr & Oo., Kilmarnock, 
each secared а contract to provide 100 motors and controllers. The 
total amount involved is between £60,000 and £65,000. 


Hastings.—We are indebted to Mr. Andrews, the Cor- 

electrical „for the following list of tenders received 
the Oorporation in response to their recent advertisements for 
transformers and sub-station switch gear. Tenders for the supply, 
delivery, and maintenance of 12 20-xw. transformers :— 


The Electric Construction Company (accepted tender) . £b£8 
Messrs. Siemens Bros. & Co. .. ре > s T . 612 
The British Transformer Manufacturing Company . 678 
Messrs. Burnand & Co... РА aie vs $3 . 680 

"з Fowler & Co. ee on ee [E . 684 
The Gilbert Aro Lamp Company .. .. . 696 
The British Thomson-Houston Company 780 
The Brush Electrical Engineering pany . 890 
Mesars. Ferranti, Limi vs Не КА i 921 


Tenders for the supply and erection of high tension and low 
tension alternate current switch gear for eight sub-stations :— 


£ s.d. 

Messrs. Cowans, Limited (accepted tender) . . 1,548 16 0 
i Siemens Bros. & Со... x ёз НЕ" Я .. 1,759 0 0 
The Brush Electrical Engineering Company .. за . . 1,906 0 0 
Messrs, Fowler & Co. (for bus bars and fuses only) .. . 348 0 0 


Hull.— The Contract Journal gives the following 
list of tenders received by the Electric Lighting Committee for the 
supply and erection of the following apparatus for their electric 
lighting worke—vis., 30 cast-iron street section pillars, each containing 
eight switch fuses, &c.:— 


R. W. Blackwell, London“ РЕ £5 ss T: .. £69117 6 
Edwards's Electrica] Company, London ae .. 597 18 6 
Laing, Wharton, & Down, London " «x x m 855 0 0 
J. Fowler & Co., Leeds ee " T - e x 862 10 0 
Macartney, McElroy & Co., London a i5 T vs 898 0 O 
Electric Construction Corporation, Wolverhampton ss 900 0 0 
British Insulated Wire Company, Prescot... i io 966 0 0 
Callender's Cable and Construction Company, London .. 1,200 0 0 
W. T. Glover & Co., Salford a 3 um - .. 1410 0 0 
General Electrio Company, London ix .. 1,950 0 0 
Biemens Bros. & Co., Woolwich .. е5 - ка .. 3,180 0 0 


* Recommended for acceptance. 


The Corporation Works Committee last Friday received а 
report from the Tramways Sub-Oommittee respecting the tenders 
for supplying 10 electric cars and 25 equipments. The three 
lowest were:—The British Thomson-Houston Company, Limited, 
£14,568; Messrs. Macartney, McElroy & Oo., Limited, £14,575; and 
the British Westinghouse Eiectric Company, Limited, £14,813. 
There was а condition attached to the lowest tender, two objections 
being made to clauses in the specification. It was resolved, therefore, 
that the tender be accepted or such other tender as the sub-committee 
may think desirable in the event of a satisfactory arrangement not 
being arrived at. 

At last week's meeting of the Electric Lighting Committee the 
sub-committee’s minutes contained a recommendation upon a letter 
received from Earle's Sbipbu'lding and Engineering Company. For 
the additional sum of £600 the firm offered to fix & new patent brush 
adjustment on the two 460-kw. d os recently ordered. It was 
contended that the improvement would obviate all sparking, and tend 
to lengtlien the life of the machines. The decision not to entertain 
the application was confirmed by the fall committee. It was decided 
to accept the tender of Messrs. В. W. Blackwell & Oo., Limited, at 
£691 17s. 6d. for switch boxes. 


Newcastle.—The Newoastle and District Electric Light- 
ing Company, Limited, have placed an order with Messrs. О. A. 
Parsons & Oo., Heaton Works, Newcastle-on-Tyne, for two 1,000-x w. 
turbo-generators, each plant consisting of one steam turbine, coupled 
to two continuous current dynamos in tandem, and each dynamo to 
give an output of 500 Kw. at 500 volts. 


Stockport.—The tender of Messrs. Heap & Worthington, 
„ has been accepted for electric wiring and fittings at tho 


FORTHCOMING EVENTS. 


Friday, March 2nd.—At 8 p.m. Institution of’ Junior Engineers, at 
the Westminster Palace Hotel. Paper on Hlectrolytic 

Zinc as a Protective Metallic Coating for Iron and 

Steel,“ by Mr. William Paddon, of Wrexham, member. 

8 meeting of the Physical Society, in the Physical 
1 of University Oollege, Gower Street, by the 

kind invitation of Prof. Oallendar. Agenda: — (1) The 

Relative Rates of Effasion of Argon, Helium, and some 

” by Dr. F. G. Donnan; (2) On the 


Gaseous and Liquid P * by Mr. E. O. О. Baly; 

9) “The Revermbility of Galvanic Cells," by Mr. T. 8. 

oore; (4) “ Oa the Damping of Galvanometer Needles,” 
by Mr. M. Bolomon. 


Saturday, March 3rd.— At 3 o'clock. Royal Institution. Lord 
Rayleigh delivers the first of a course of six lectures 
on “ Polarised Light.” 

At 2.30 p.m.— Institution of Electrical Engineers. Students’ 
visit to Waterloo and Oity Railway. 

At 3 p.m.—Institution of Junior Engineers. Visit to Mossrs. 
Maudslay, Bons & Fields, Belleville Boiler Works, East 
Greenwich. 

Electrical Engineers Voluntesre’ send-off dinner (взе 
“ Notes” columns this week). 
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Tuesday, March 6th.—At 8 p.m. Institution of Civil Engineers. 
Paper on Oorrosion of Marine Boilers,” by John 
Dawrance, M. Inst. O. E. | 
Thursday, March 8th. — Mr. A. A. Campbell Swinton will give а 
lecture, illustrated by experiments, at the Camera Olub, 
on “Steam Turbines, Land and Marine.” | 
At 8 p.m.—The Institution of Electrical Engineers. “On 
the Applications of Electricity in Medical and Surgical 
Practice,” by Dr. H. Lewis Jones, M.D. 
Friday, March 9th—At 8 p.m. Institution of Civil Engineers, 
Students’ paper on " The Distribution of Btress in 
the Walls of a Thick Cylinder," by John Dancan, B 80. 
(Victoria), Stud. Inst. O. E., W. A. Wales, and G. J. Day. 
Saturday, March 10th. — The Institution of Junior Eagineers. 
.  QOonversszione at the Westminster Palace Hotel. 
Reception at 7 p.m. by the president, the Hon. Oharles 
A. Parsons, F. R. B., and Mrs. Parsons, the chairman, 
Mr. Basil H. Joy and Miss Joy. 
At 11 am.—Institution of Electrical Engineers, Students’ 
Section. Visit to the works of the Lengdon- Davies 
Electric Motor Oompany, Limited, 101, Southwark 
Street, S. H. 
Tuesday, March 20th.—At 4.30 p.m. Scciety of Arts (Foreign and 
Oolonial Section). Sir Edward A. Sassoon, Bart., M. P., 
* Imperial Telegraph Communication." 
Wednesday, March 21st.—At 7 p.m. Institution of Civil Engineers. 
1 7 Dinner, Merchant Taylor’s Hall, Threadneedle 


HOMES FOR DISCHARGED SOLDIERS. 


Тик BUILDING TRADES’ GIFT. 


Electrical Section. 


CONTRIBUTIONS in kind towards the electrical equipment of 
the six homes, for which the detailed specifications were 
given in our issue of February 2nd, will be gratefully 
acknowledged by the honorary steward, Mr. Mex Byng, of 
69, Queen Victoria Street, E.C.; while the honorary 
treasurers, Messrs. H. Alabaster, Gatehouse & Oo., of 4, 
VU Hill, E.C., will be glad to receive cheques in aid of 

e gift. | : 

We welcome the new additions to the list, and hope to 
see many more contributions to this most worthy object. 


List оғ Donations то Darts. 


The ELrorricaL Reviaw ... T — i .. £286 5 0 
Hooper's Telegraph and Indis-Rubber Works, Limited, 
Lombard Street ... 10 10 0 


Mesers. E. L. Berry, Harrison & Co., electric light con- 
tractors, Whitcomb Street kt bag iid 7 5 0 

Messrs. W. J. Furse & Oo., Nottingham — Fittings and labour to fit 
three homes with lightning conductors. 

The Newton Electric Engineering Company, Taunton—Oae 12j-xw. 


dynamo. 

Messrs. Rashleigh, Phipps & Oo., Oxford Street, electric contractors 
—Labour for wiring one home, 

Messrs. T. Olarke & Oo., Slcane Square, electric contractors— Labour 
for wiring two homes. 

Alley & McLellan, Glasgow—Two 50-н.р. engines at half cost price. 

Mr. а, EE Upper Thames Btreet—Electric light fittings and 
switches. . 

The General Electric Company, Limited, Queen Victoria Street— 
Switchboards, cut-outs, ceiling roses, and switches. 

Edison & Swan United Electric Light Company, Limited, Queen 
Street— Lamps and lampholders for the six homes. 

Worthington Pomping Engine Company, Limited, Queen Victoria 
Street—The feed-water pumps required. 

The International Electric Company, Limited, Red Cross Street— 
Electrical fittings. 

Messrs. Johnson & Phillips, Oharlton—Three coils of wire. 
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NOTES. 


Electricity Works Lists.— With our last week's issue 
we published our list of alternating current electric lighting 
ttatlons in the United Kingdom. This week our readers 
will find our sheet of continuous current stations, this com- 
pleting the statistics. The number of alternating works for 
which returns appear is 79; low pressure continuous 
current, 89 ; and high pressure continuous, 12—total, 180. 
It will be observed, however, that some of the works really 
belong to both sheets, as alternating and continuous currents 
are generated there. 


Railway Passenger Communication.—The Times 
quotes from a Parliamentary paper just issued on this sub- 
ject. A circular letter was sent to all the railway companies 
of the United Kingdom from the Board of Trade, in which 
it was stated that the Parliamentary Committee ia 1898 
unhesitatingly condemned as inefficient the outside cord 
system of communication, and did not regard as satisfactory 
methods of communication by pulling a cord or wire passing 
inside the carriages. They, however, held that the principal 
electrical systems and the method of communication by means 
of a ре application of the brake may be taken as efficient. 
The letter continued :— 

The views expressed by the Committee as to the inefficiency of the 
outside cord communication are fully shared by tbe Board of Trade, 
who have for years refused to approve it. 

The Committee recommend that the lew should be extended soas 
to require the provision of means of ocmmunication on all passenger 
trains, irrespective of the distance run without а stop. 

The Board of Trade attach great importance to the conclusions of 
the Committee, and they have no doubt that those railway companies 
by whom the cord system is still used will at once take steps to sub- 
stitute for it а proper means of communication, and that the com- 
panies as a whole will extend the provision of such a means to all 
passenger trains without waiting for an alteration of the law. 

The Board will be glad to be favoured with the observations of the 
directors of your company on the subject, indicating the steps which 
they propose to take. 

In regard to the replies from the different companies, three 
letters from the general manager of the Great Western Com- 
рару are given, the Jast of the series being dated the 3rd 
ult. They show that many.of the company's trains are 
composed of corridor carriages already equipped with ele:- 
trical means of communication, but the company have 
decided to adopt the brake system. The last letter from the 
general manager of the Great Eistern Railway Company is 
also of recent date—January 18th. It shows that the com- 
pany have been making: trial of an electrical &ystem of 
communication and also of the brake system. The London 
and North-Western, the Great Northern, the London and 
South-Western, the North-Eastern, the Midland, and the 
North London Companies all state that they will adopt the 
brake system of communication. The G:eat Central взу they 
have for many years employed an efficient means of communi- 
cation (the brake system), which has received the appvoval 
of the Board of Trade; the London, Brighton, and South 
Coast Company have had in use for many years an electrical 
system of communication which, in their opinion, cannot be 
improved upon; and the South-Eastern and Chatham Com- 
panies reply that they have had in use for many years an 
electrical system approved by the Board of Trade, and they 
do not contemplate any change for the present, but will 
carefully watch what is being done on other lines. 


Parliament and the Electric Power Schemes.— With 
reference to our quotation from the Times with reference to 
the electric power Bills and Mr. Ritchie’s speech last year, 
Mr. Campbell Swinton writes to the Times, saying that Mr. 
Ritchie supported the second reading of the General Power 
Distributing Company's Bill, and, he understands, voted in 
ita favour. Mr. Swinton continues :— 


The powers sought by the Tyneside, Larcashire, and Durham Bills 
now before Parliament are materially different from those asked for 
in the Bill that was thrown out last year, and they do not interfere 
to anything like the same extent with сере claimed by the 
municipalities. The three B:lls mentioned above, moreover, 5 
on somewhat а different footing to the South Wales Bill, which goes 
much further than they do. All the four Bills are meeting with а 
strenuous opposition on the part of the Association of Municipal Cor. 
porations, which is exerting all its influence on members of Parlia- 
ment to obtain the defeat of the Bills on second reading; on the other 
band, the Bills hava the strong support of all the leading manutac- 
turers in the important districte they concern on the ground that 
these Bills will be most beneficial in affording a cheap supply of elec- 
tric power such ав is now essential to English industries to enable 
them to meet foreign competition, and that it is impracticable for the 
municipalities themselves to afford such a supply. As mentioned, 
the opponents of tne Bills are endeavouring to secure their defeat on 
second reading, while the supporters hold that they should bs allowed 
to go before a committee, so that they may have an opportunity © 
proving by evidence the necessity of some such measures. A favour 
able precedent is the North Metropolitan Electric Power Bill, which 
passed second reading on Monday last. 


The Cause oi a Great Fire.—Commander Wells 
report on the fire which destroyed the Grand Theatre at 
Islington this week, says, Oause of fire, gas lighting. 
Need we point the moral ? 
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The Blackheath Shock Fatality.—At the Blackheath 
and District Electric Lighting Company's works, Eust 
Greenwich, on Thursday last week, an electrical engineer 
named Samuel Robert Harvard accidentally put his һапа 
on a spring on the switchboard, with the result that he 
received an electric shock which killed him. Mr. Harvard 
was а fully qualified engineer, and was, until recently, in 
the employ of Messrs. Johnson & Phillips, electrical engi- 
neern, of Charlton. At the inquest, held on Friday last 
by Mr. E. M. Wood, deputy coroner, Mr. Harvard's 
father said his son had been only three days in the service 
of the company, but he had complained to witness of the 
imperfect etate of the platform on which he worked. Mr. 
J. A. Constable, assistant engineer of the company, said 
Mr. Harvard’s duty was to regulate the voltage of a machine 
of 2,750 volts. He should not touch the metallic part of 
the switches. The metal of the switches above the handle 
was exposed. If the floor had been an insulated one there 
would have been extra protection against the current passing 
through a man’s body. An India-rubber mat or a dry wood 
covering would have served, but the consulting engineer had 
not thonght these things necessary. The medical evidence 
showed that there was a cauterised wound on the knuckle 
of the left forefinger. The current had passed through the 
body, the heart was emptied of blood, and several small 
blood vessels had been shattered. Death must have been 
instantaneous. The jary returned a verdict of accidental 
death, and expressed the opinion that the floor should have 
been properly insulated. The coroner rendered this as 
„ Accidental death, due to the absence of proper protection 
by the employers.” The company’s solicitor protested, but 
the jary with the coroner’s wording. 


The Electrical Volunteers’ Send-off."—We would 
remind our readers that the “send-off” dinner to the 
active service contingent of the Electrical Engineers (В.Е) 
Volunteers will take To at 7.15 for 7.80 p.m. to-morrow 
(Saturday, March 8га); at the Princes Restaurant, Picca- 
dilly. Chairman, Lord Kelvin. 


The detachment of the Electrical Eogineers Volanteers . 
who are to go out to South Africa to work the electric - 


search-light apparatus will consist of two captains, tbree 
lieutenants, two sergeants, four corporals, four second 
corporale and 36 sappers. The Times says that they will 
be accompanied by Captain F. L. Lloyd, R. E., chief 
instructor of the Plymouth School of Submarine Mining, 
and a sergeant-major and sergeant of the Royal Engineers. 
It is exp: cted that the corps will embark early in March, 
after a brief preliminary practice in the neighbourhood of 
Chelmsford. 

It is announced that the active service contingent of the 
Corps will be paraded on Saturday afternoon (March 8rd) at 
the temporary camp in Obelmsford, and will be glad to 
exhibit to any of their friends who can be present the plant 
which they are to take to Sonth Africa. The train 
leaving Liverpool Street at 2.25 p.m., for Chelmsford is 
recommended. Special carriages will be provided on the 
train leaving Chelmsford at 5.55 p.m. to convey the officers 
and men who are coming to London to the dinner, and covered 
brakes will meet the train at Liverpool Street to convey 
them to the Princes Restaurant. Major Crompton will be 
happy to give facilities to visit his works at Chelmsford to 
any of the party who are able to go down by an early 
morning train. 


— 


— eT ањ 


City and South London Railway.— The Moorgate 
Street extension of the City and South London Railway was 
inspected by Sir Francis Marindin, on behalf of the Board of 
Trade, on Saturday last, and the line was open for traffic on 
the following day. The King William Street station has 
been closed, and new stations opened at London Bridge and 
the Bank. The change was attended with complete success, 
and the traffic has been maintained without a hitch of any 
kind. This is the more noteworthy, seeing that the occasion 
is signalised by the successful adoption of the three-wire 
system of electric traction ; in this respect the undertaking 
is unique. Attempts have been made to apply the system 
to surface tramway working, but have met with no success. 
In the present instance the conductors in the up and 


down tunnels are maintained at a potential difference of 
1,000 volts, while the rails are connected together to form 
the neutral conductor ; it is thus impossible for any parson 
to receive a shock on the line at a higher p:essure than 500 
volta, In order to supply the City end of the line without 
serious loss, the pressure is further increased to 2,000 volts 
for transmission direct to London Bridge, where direct current 
transformers and a battery of Tudor acoümulatorsare installed. 

Extensive additions have been made to the generating 
station at Stockwell, where a battery of nine Davey-Paxman 
* E:onomic" boilers has been put down, with automatic 
coal-handling machinery, to supply steam to two horizontal 
compound Corliss engines, made by Messrs. Cole, Marchant 
and Morley, of 1. 100-1. H.P. each, driving two 12-pole 
dynamos of the E'ectric Construction Company's manafac- 
tare, as well as to two 500-I.H Р. and two 250-1.Ҥ P. Willans- 
E. C. O. steam dynamos. Tne switch gear is of more than 
ordinary interest, on account of the precautions which have 
been taken to absolutely prevent the possibility of error in 
coupling up the dynamos, This also is the Electric Con- 
struot ion Company's work. Safficient plant is now available 
for running the extension to. Clapham, which is nearly 
complete, and progress is being made with the additions 
necessary to cope with the traffic when the Islington exten- 
sion is ready. The five lifts at the Bank station, capable of 
conveying 340 passengers, and the lifts at the other stations, 
were made by Messrs. Easton, Anderson & G-older, 
Limited, and are worked by electricity, The ordinary 
ticket system of fares has been adopted instead 
of the turnstile system. The whole of the 
extensions of the line were carried out by Messrs. 
Mowlem & Co, the engineers being Sir Banjamin 
Baker and Mr. David Hay. 

We are happy to remind our readers that the whole of 


‚ the work has been carried out with British material, labour, 


and supervision, and that the railway itself was the firt 
underground electric railway, not only in this country, bat 
in the world. We must aleo congratulate the engineer, 
Mr. P. V. McMahon, on the complete success which has 
attended his efforte, especially in the application of the 
three-wire system, which was so fully discussed at the 
Institution some time ago. We look forward to seeing the 
railway enter upon an era of increased and permanent 
prosperity. 


Physical Society.—At the ordinary meeting, held on 
February 23rd, Prof. 8. P. Thompson, F. R. S., foreign 
secretary, in the chair, Prof. R. W. Wood, of the University 
of Wisconsin, U.S.A , exhibited and described “ Photo- 
graphs of Sound Waves and the Kinematographical 
Demonstration of the Evolutions of Reflected Wave-fronts.“ 
The sounds were produced by electric sparks and photo- 
graphed by means of the light emitted by carefully timed 
subsequent sparks, according to the method described in the 
Phil. Mag. for last year. 


Lectares.—At the Friends’ Meeting House, Bishopsgate, 
Without, on the 22nd ult, Mr. Frank Tandy, A. I. E. E. 
(G.P.O. engineering branch), gave a leoturette upon “The 
Development of X Rays.” The subject was illustrated by 
experimental demonstrations, which were carried ont by 
Mr. G Taylor, the induction coil being kindly loaned 
by Mr. Fleetwood, superintending engineer G.P.O. 

At the Royal Photographic Society's meeting on Tuesday, 
a paper on Electricity in Connection with Photographic 
Action,” was read by Mr. W. Friese-Gresne. 


Röntgen Society.—Before this Society on Thursday, a 

per was by Mr. J. Н. Gardiner on * Measurements of 
the Absorbability of Röntgen Rays.” Dr. Hugh Walsham 
showed skiagrams of two cases of renal calculus before and 
after removal. Among the future arrangements are the fol- 
lowing :—April öth.— Dr. Norris Wolfenden and Dr. Forbes 
Ross: The Influence of the X Rays upon the Growth and 
Development of Micro-organisms.” May 8rd.—Dr. Dell- 
pratt Harris, a short paper On a Form of Focus Tube 
designed to be Self-heating.” 
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Electric Power Developments.—The Glasgow Evening 
Times says that for many years the locomotive works in 
Springburn district have been endeavouring, with more or 
less success, to reduce the amount of smoke issuing from 
their furnaces. Recently, however, improvements have been 
carried out in the Hydepark Works of Mesers. Neilson, Reid 
and Oo., and are about to be undertaken by Messrs. Sharpe, 
Stewart & Co., Atlas Locomotive Works, which should prove 
a still more effectual remedy. This is the introduction of 
electricity for lighting purposes, and also for driving the 
machinery. The contract for fitting up the Atlas works has 
been given to a Newcastle firm. A start was made this 
and the installation is expected to be oompleted by the 
of July. It is said that the introduction of the electric 
power will mean a saving to the extent of £3,000 per annum 
in the ooal bill in the one establishment, and considerably 
more in the other. 


Personal.— We read in an American ym that Mr. 
Frank E. Masgrave, of Musgrave & Sons, Limited, of Bolton, 
and Mr. Gregory, the chief engineer of the company, returned 
to England on February 10th, after having spent a week 
in the States inspecti ng some American рте stations. 

Lord Rayleigh, Lord Lieutenant of x, has appointed 
Mr. W. L'oyd Wise a Deputy Lieutenant of the county. 


Forthcoming Marriage.—A marriage is arranged and 
will shortly takely place between Mr. B nry Bligh Forde, 
AM Inst.. E. chief cable engineer of the Norddeutsche 
Seekabelwerke, Nordenham, Germany, and formerly of the 
firm of Olark, Forde & Taylor, Great Winchester Street, 
E.O, and Hedwig Alice, second var bac of Baron and 
Baroness von Dieskau, of Rettershof, Eppstein im Taunow, 
Germany. 


To the Front.— The surrender of Cronje, the ablest, and 


at the same time the most dangerous of the Free State oom- 


manders, and his horde of misled (in more ways than one) 
followers on the anniversary of the Majuba Hill disaster, 
and the relief of Ladysmith two days later, will afford the 
liveliest satisfaction to every loyal subject in England and 
her devoted Colonies, and nothing better could have occurred 
to atill further heighten d too long dormant, of 
the old country. The modest function which takes place 
to-morrow evening for the purpose of wishing God speed 
and a safe return to the Electrical Engineer Volunteers who 
are going to the front with Major ешрш, will be im- 
mensely aided by the glorious news, and the spirits of the 
handful of gallant fellows who are leaving all they hold dear 
behind them for their country's sake will be elevated and 
their determination strengthened by the thoughts of the brave 
deeds which have brought relief to & beleagured garrison, 
and given a death blow to the audacious pretensions of 
Messrs. Kruger and Steyn. 


The Northern Society of Electrical Engineers.—The 
annual general meeting of this Society was held on Tuesday, 
February 27th, at the Grand Hotel, Manchester. The 
amalgamation with the Institution of Electrical Engineers 
was arranged, and the new President, Dr. Edward Hopkin- 
son, read his presidential address. On Tuesday, March 
18th, a paper will be read by Mr. A. H. Gibbings on Elec- 
tric Driving iu Factories.” 


The late Prof. Hughes and the Royal Society.— We 
read in а daily paper that the late Prof. D. E. Hughes, 
F. R. S., has bequeathed £4,000 to the Royal Society for the 
furtheranco of physical science. 


— 


Electrocution.— The New York correspondent of the 
Morning Leader, desoribing an electrocution on Monday, at 
Sing-Sing, says that the subject was placed in the chair, and 
the electrio currents of immense voltage sent through him 
at intervals caused death only after the fifth application. 


Obitaary.—We regret to announce the death, which 
occurred on Feb 23rd, of Mr. Emile Andreoli, whose 
name is familiar to all our readers. 


in the profits. 


The Royal Society.— Among the read yesterday 
afternoon was one by Prof. J. Zeleny on “The Velocity of 
the Ions Produced in Gases by Róntgen Rays." | 


Institution of Junior Engineers.—The summer 
meeting of this Institution for 1900 is to take place in 
Newoastle-on-Tyne and district, from August 11th to 18th. 


NEW COMPANIES REGISTERED. 


Electra House, Limited (65,026).—This company was 
registered on February 13th, with 20 members, each liable for £10, 
to acquire, turn to account, and deal with lands, buildings, and pro- 
perty in the City of London or elsewhere. The first subscribers 
(each with one are:—A. J. L. ‚ K. O. I. S., Winchester 
House, E. O.; J. D. Pender, Winchester House, E.O., gentleman; 
Е. A. Johnston, Winchester House, E. O., gentleman; G. Draper, 
Winchester House, E. O., secretary Eastern Telegraph Oompany, 
Limited; J. E. Hesse, Winchester House, E.O., manager Eastern 
Extension, Australasia and Ohina Telegraph Company, Limited; 
W. Н. Axworthy, Winchester House, H. O., manager Western Tele- 
graph Company, Limited; and R. Hardie, Winchester House, E. O., 
accoun 


Imperial Automatic Advertiser, Limited (65,033).— 
This company was registered on February 14th, with a capital of 
£20,000 in £1 shares, to carry on the business of advertising, elec- 
trical engineers, manufacturers and contractors, and in particalar to 


acquire certain ts under an agreement with F. Fanta. The first 
subscribers ( with one share) are:—D. O. Brown, 84, Olapham 
Road Whitehurch, 40, Alexandra Road, 


9 B.W., t; J. H. 
Hornsey, clerk; C. P. Elms, 26, Birstall Road, South Tottenham, N., 
clerk; P. J. Holdsworth, Stanway Lodge, Salisbury Road, Bexley, 
clerk; J. О. Ooates, 302, Gascoigne Road, Barking, clerk; O. 
Yeomans, 20, Appold Street, Finsbury, E. O., printer; and E. O. 
Bowtell, 39, Brooke Road, N., clerk. The number of directors is not 
to be less than three nor more than seven; the first are to be 
appointed by the subscribers; qualification, 100 shares; remunera- 

on, £150 each per annum (£50 extra for the chairman) and a share 
istered office, 11, Ironmonger Lane, B. O. 


Electro-Chemical Company (1900), Limited (65,041). 
—This company was registered on February 14th, with а capital of 
£200,000 in £1 shares, to acquire the business now carried on by the 
Electro-Ohemical Company, Limited (incorporated in 1894), to enter 
the said old company and Robert Shaw, the 
liquidator thereof, to acquire апу chemical, carbon and alkali works, 

deal in (both wholesale E retail), 


Lodge, King's Langley, paper manufacturer; E. 

gen . Dedrick, The 
Cottage, Handen Road, Lee, Kent; R. Shaw, 62, Oooper Street, St. 
Helens, Lancashire, secretary; Т. ockh gentleman ; and 
B. Smith, Westwood House Villas, Snodland, Kent, cashier. The 
number of directors is not to be less than three nor more than nine; 
the first are T. Holland, L. Evans, M. Н. Pirie, T. M. Dunster, 
J. Н. F. Walter, and R. Vogan; qualification, £1.000. 


Dialene Rubber Company, Limited (65, 105).— This 
company was on February 20th, with a capital of £15,000 
in £1 shares, to adopt an agreement with George H. Heyl-Dia for 
tho acquisition of certain secret processes fcr the manufacture of 
rubber out cf old and used rubber, by means of chemical treatment, 
to manufacture and deal in Dialene” rubber, to apply the said 


processes to the insulation of telegraphic, telephonic, and electric 


cables, wires, and appliances, and to сап on the business of rubber 
manufacturers and merchants, makers rubber goods and articles, 
&. The first subscribers (each with one share) are: — Frank Redds- 
way, Cheltenham Street, Pendleton, Manchester, manufacturer; 
Herbert Walmaley, Beechfield, Toyland, manufacturer; George E. 
Heyl-Dia, Higħer Broughton, chester, electrical engineer; 
Herbert Hodgkinson, 35, кезу, He Terrace, Fulwood, Preston, 
cloth manafacturer; Lambart ddaway, 1384, Duke 
Southport, manager; William H. Oresswell, Woodley Bank, Woodley, 
Oheshire, manufacturer; and Francis B. Oraven, 59, Holborn Viaduct, 
E. O., gentleman. The number of directors is not to be less than two 
nor more than seven; the first are George E. Heyl-Dia, William Н. 
Oresswell, Herbert Walmsley, and Lambert Reddaway ; the two first- 
named are permanent directors; qualification, 600 shares ; 
remuneration of managing directors according to profits; others as 
fixed by the company. 
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CITY NOTES. to the value of that order to them personally bo Dad ne does, As 
to the way in which they were going to work it, that had been a 


Charing Cross and Strand Electricity Supply 
Corporation. 


Тнв annual ordinary general nfeeting of the shareholders of this com- 
pany was held on Tuesday at the offices, 15, Maiden Lane, Oovent 
Garden, Mr. W. Р. Fladgate presiding. 

The Ozaman, in proposing the adoption of the report and 
accounts, said the directors bad an exceedingly satisfactory story to 
tell. Last year they considered that their position was a good one, 
and that the progress they had made was equally satisfactory; but 
tbis year they came before the shareholders with an increased income, 
with a more fully developed business, and with reserves very y 
increased. Tae report and accounts spoke for themselves, and he 
would not dwell upon them; but there were one or two matters 
connected with the company to which he wished to call their 
attention, and the first, and probably the most interesting, was the 
increases which they had made during the year. Their sales for 1898 
amounted to 3,241,000 units; for 1899 they amounted to 3,862,000 
units, an increase of no less than 15,000 units, or 19 per cent. u 
the whole sales, and he could not help thinking that that alone 
showed clearly how the company had been able to maintain its 
reputation in the districts it was supplying.. The number of lamps 
dung, which, of course, in ав the sales increased, was again 
very remarkable. In 1898, which was а good year, they increased the 
number by 26,000; in 1899 they increased the number by no less than 
48,000, which he thought was a very startling amount to be able to 
record. Their largest increase was where they naturally рсе it 
would have been, vis., in the Strand district, because in St. in's, 
са there had been a considerable increase in the year, it 
must remembered that they had had possession of that 
district for many years, and had more or less exploited it, 
whereas Strand district was only taken up a few 
years sgo. Although there was still room for considerable 
expansion in the St. Martin's district, their largest increase last year 
was in the S:rand. In the first year of their working in Holborn and 
Bt. Giles’s they practically did little or nothing, but this past year 
they had done a considerable amount of work, and he thought that 
those districts gave promise of bearing good fruit and rewarding 
them for the trouble they were at in getting the provisional order. 
The result of the sales was again satisfactory. In 1898 the result 
was £59,000, in 1899 £69,700 or £70000. That was a very sub- 
stantial increase, and in considering that increase he called their 
attention to one item which had been a matter of comment 


pockets. The net result 
rking was that the net profit for 1899 amounted to 

£27,677, against £21,377 for 1898, and that he thought was a satis- 
factory result. It had been arrived at after making due 
provision for repairs of stations, mains, &c., and the keeping 
mains re very highest state of efficiency, and no 


present moment amounted altogether to £137,000 or 40 per cent. of the 
share capital. They had put that reserve into the business, which they 
considered the most sensible thing to do. At the present moment 
the company bad three stations actually in wor order—Lambeth, 
Maiden Lane, and Short’s Gardens. They were all in working order, 
although Lambeth was not yet complete, and there was some work 
to be done at Bhort's Gardens, but their present capacity at those 
stations was 250,000 lamps. Their present supply was 190,000 lamps; 


they had therefore a surplus of 60,000 to deal with the increase 


of business which they might expect in the next few years. 
Bat in order to comply with the demands upon them from 
their districts, wholly irrespective of the City, they would 
have to spend large sums in mains, machinery, and on other stations. 
Daring the past year their customers had increased by 300. With 
respect to the City, as they were aware, the Board of Trade inquired 
most fully into the requirements of the City, and after a most 
exhaustive inquiry Sir Oourtenay Boyle re in favour of their 
company being given the City. That ion was confirmed by 


matter of 


tricts they were supplying. They had made 
arrangements for acquiring a large block of land of over 73 acres at 
Bow, and they were promoting а Bill in Parliament for the p 

of getting powers to run their mains from that station to the City, 
through the Ойу to the existing stations, and thus to be able to link 
up the whole of their stations, and make the one supplement the 
other. Under their City order they were bound to give them a 
separate supply, and that would be provided for on the land they had 
acquired. The position as to capital was that all the present capital 
had been issued, and the to issue debentures was limited to 
£150,000. In all proba — without committing himself definitely 
—they would ask the shareholders to increase the whole of the share 


) upon the capital. They would make up their 
minds as to what amount would be n to fally complete their 
works over all their districts, and probably they would suggest a 
te sum of, say, £200,000 for the City. 
r. G. Н. Ввосанлм Grasiern seconded the motion. 

Some discussion ensued, Captain Warson remarking that he ho 
the City venture would be made а separate affair, as he was afraid it 
was rather a “ wild cat” scheme. The City Company would be sure 
to undercut them in price, and, being in possession, would stand the 
best chanoe. 

The Онатвмам, in reply, said he would rather not enter into а 
discussion upon that question then, but leave it to the al meet- 
ing, which would ba called within a month of that date. All һе could 
say was that their policy of increasing theirareas had been justified 
by results in the past, and he fully believed it would be the same 
with the City. 

The report was then adopted. 


Central London Haílway Company. 


Вів Henny OAELEY (chairman) presided on Wednesday last week 
over the half-yearly meeting of the above company, and, in moving 
the adoption of the report, said that they had now 1,911 shareholders 
as against 1,894 last year. They would observe that the whole of the 
capital had been called up and practically paid; the whole of that 


purposely avoided doing s0, 
were advised that they тоша get a much better 


for their 4 per cent. bonds after the railway was 
before, and those who made 


pen. 
account, and they looked upon it as one of the кекир 
incentives to the contractors to get their work done as quickly as 

ble, because until they did there "e be а large sum outstand- 


bring them а valuable income in the "b rent, or a 
substantial sum by way of ground reut. He might mention gene- 
rally with regard to the superstructures over their stations, that the 
board had decided that they would not enter upon any new expen- 
diture or cumber themselves with any new work until the railway 
was opened. They had 11 sites for their booking offices in admirable 
parts of London, and they trusted that these would prove а consider- 
able source of income. But the point which interested them was the 
completion of the railway, and that was what the attention of the 
board had been daily directed to for the past six months. Speaking 
for himself, he certainly had hoped that the railway would bave 
been opened before now, but that had not been achieved. Their 
engineer and contractor assured them that every 
being made to ensure its Wer vig but owing to the difficulties of 


rail, 
in both tunnels were complete, and with regard to the other matter, 
he was assured the representative of the great electrical 
which had it in d, that there was a speedy prospect o 
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being completed. The rail by which the electric current would 
travel had bsen delivered, but it had to be insulated, and had to be 
what was technically termed bonded. When that was completed, 
practically all the underground work would bave been done. The 
work at the Bank had been arduous, but had been completed 
happily without disaster, and early in January the public subways 
had been opened. The lifts at the station were in band, and six or 
seven of them bad been completed, and when the electrical people 
had got their Leavy work done the completion of the lifts would 
quickly follow, and they wculd then be able to bring the railway 
into practical use. At the Shepherd’s Bush depöt they had large 
engine houses and machine shops, snd carriage shops, and the heavy 
engines, driving to the amount of 12,000 n P, bad been erected and 
three had been tried. As soon asthey could make a connection with 
the central rail they would run an experimental train, and they might 
reasonab y hope to be able to run the experimental train shortly 
after the end of that month. But Bir Benjamin Baker would not give 
any date asto when the railway would be opened till the machinery 
had been tried, although if it realised his anticipations it would not 
belong. Referring to the Bill of the company to amend the Central 
Lordon Railway Act of 1891, the chairman said they were asking to 
be allowed to issue 2d. return. workmen's tickets, and allow workmen 
fo return at any time of the day, instead cf baving to run three work- 
men's trains in the morning and three in the evening. 

Lord COLVILLE seconded the motion for the adoption of the report. 

Replying to various questions, the CHarRMAN said the board had 
considered the question of the consolidation of the shares, and it was 
suggested that it would be desirable, but they would make further 
inquiry. He could not announce yet what the fares would be, because 
it was a matter which wanted very careful considerati n. They would 
c^mplete tbe undertaking practically within the origioal estimate, 
and tne board had no reason to doubt that they would be well able 
to pay their way. 

he report was adopted. 


W. T. Henley's Telegraph Works Cempany. 


TRE meeting of this company was held at Cannon Street Hotel on 
Wednesday, Mr. B. Gedge, M P., presiding. 

. In moving the adoption of the report and accounts, the CHAIBMAN 
referred with regret to the death of Major-General Hutchinson, a 
director, whose place had been filled by the election of Sir H. M. 
Stanley. R-ferring to the report, he thought that they would con- 
eider a 15 per cent. dividend highly satisfactory. In the accounts 
the liabilities were, as usual, put at the outside figure and the assets 
at the inside. The expenses of the issue of new capital had been 
charged to income instead of to capital, and the same remark 
applied to the improvement of the offices. They were adding 


£10,0CO to reserve ont of profits, nevertheless that reterve was 


£20,000 less than at the end of last year. With reference to the 
reserve under cable repair contract of the Bahamas cable, that cable, 
like the two other great cables in the West Indies—the Halifax and 
Bermudas, and the cables between the West Indian Islands and South 
America—had maintained their position during the year without 
incurring sny expense for repairs. A numbercf the company's men 
who were Reservists bad gone to the front, and they would be taken 
back when they returned, and their relatives were being taken care 
of while they they were away both by the company and its employ &., 
who were makirg weekly subscriptions. Tne manufacture of golf 
bells bad fallen cff—due to the war. The chairman next referred to 
the change that was last year effected by raising £90,000 new 4j per 
cent. preference capital and ge rid of the 30,000 7 per cent. pre- 
ferenoe shares for £60,000. The whole of the share capital waa 
taken up by shareholders and nominees without underwriting or 
advertising. Та 1890 the capital was £180,000, but to-day it stands 
at £350,000; bat this increase cf capital should cause no alarm, for 
the increase had not only been ne and judicious, but the 
results were b tter tban anticipated therefrom. While, in 1896, the 
land, plant, buildings, and stock stocd at £196,000, the value of those 
items to-day is £381,000, an increase of £185,000, against £170,000 
increase of capital. He hoped and believed that for several years 
to come the capital account was closed. The basiness was 
a very steady, quiet one, and if any big ‘contract came 
along for which additional money was wanted, they 
could raise it at the bankers, without issuing freah debentures, for the 
short time it might be required. With only £50,000 debentures, 
they would always be able to borrow what they might reqaire for 
temporary purposes. Shareholders might think they ought to have 
more than 15 per cent., but they did not think it wise to divide 
more. It would be remembered that they were obliged to diminish 
the reserve fand by £30,000 for the issue of the preference shares. 
They must go on building up а reserve fund in case accidents 
happened or a great rise in prices occurred, which might make it 
difficult to pay 15 per cent. The reserve fund was £42,500. The 
prices of materials, gutta-percha, India-rubber, and copper, bad 
risen very considerably, and that tended to diminish prcfits, and 
wages were not falling. After referring tothe ability, КШ, and 
attention of Mr, Batten, the managing director; Mr. Hatton, the 
works engineer ; and Mr. Salmon, the secretary, 

Tae adcption of the report was seconded by Mr. DRYSDAT R, and 
after several questions had been asked by sharebolders and answered 
to every bod) s satisfaction by Mr. Sutton, the report was unanimously 
adopted. 

Mr. BurrON'S remarks showed that tbe land was included in the 
accounts at he price it was worth at the company's inception, but 
to-day it was far more valuable. Patents were only set down as 
£1,000, but he thought that if they copied some other companies in 


valuation iu this respect, £100,000 would be nearer the right 
figare. The chairman’s remark that the capital account was 
closed for three or four years, did not mean that they were 
not going to mske any progress. They had many schemes 
to carry out, but had not the capital. It was hoped that in the 
next few years they would earn the capital and pay it out cf profits. 
It was a question of putting to r:s:rve or increasing the capital. Tbe 
stock was very carefully valued by the staff and officials, not by 
r. fessional valuers. Tne stock was worth considerably more than 
it appeared at because of the increases in prices of materials. They 
had a very large stock of gutta-percha, the t they had ever held. 
The price had gone up 100 per cent. in the last two years. Some, 
which cost them 4e. or 5a., was now worth between 7s. and 84, 

The resolutions declaring dividends, re-electing directors and 
auditors, and thanking the directors, officials, staff, & a., were 
unapimous!y passed. 

Io reply to а Вналвинограв, who asked asto the business done in 
January and February as compared with last year, the OHAIBMAN 
aid that tbe business was going on steadily, but there had been no 
big order. The ordinary bread-and-butter business was rather bstter 
than last year. The sam total of the orders was not quite so large, 
b cause there was one rather big order last year which mounted up 
the business. 

Mr. Surrom said here was mere work on the machines than at this 
time last year, because they were carrying forward a very large 
number of orders from 1899. 


Telegraph Construction and Maintenance Company. 


Тнв meeting of this company was held on Tuesday at the cffices in 
Old Broad 8 reet, Sir R.bert Herbert presiding. 

The CHAIRMAN moved the adoption of the report, a brief abstract 
of which was published last weck, but wbich also stated that "The 
business of the company has been satisfactorily maintained during 
the past year. The factories have been fully occupied in the manu- 
faciure cf submarine telegraph cables and of insulated wire, whilst the 
company’s steamships have been actively engaged in the laying of 
cables, as well as on repairing operations. The factories at East 
Greenwich and Wharf Road and the company’s steamships are in a 
thorough + ficient condition.” 

The OHAIRMAN stated that the directors were pleased to be able to 
submit a somewhat better statement than in the two preceding years. 
Toe compary had now returned to the condition, approximately, in 
whica it was in 1896, when the net profite were £92,854, those for the 
past year having been £92,348. The total of the figures in the balance- 
sheet was larger than it had been in previous years, this being 
attributable to the much more extended operations of the company. 
On the one hand, they had received much larger sums than in the lest 
two previous years for the work that had been carrird out by them; but 
on the other hand, they had had to expend much larger sums in the 
purchase of material, in wages, in the navigation of their ships, and 
in the laying of cables. The cost of materials had very largely increased 
during the past few years, and there was no apparent prospect of their 
falling. Іс was satisfactory to recommend the carrying forward this 
year of £53,803, a larger sam than they had carried over since 1894. 
In view of the uncertainty of the business in which the company was 
engeged, a considerable sum ought to be carried forward. After 
paying a dividend of 15 per cent., tsx free, they would carry forward 
the sum be had mentioned. The factories were in excellent working 
condition. Improvements had been and were being made in bach (f 
them, which necessitated a considerable outlay, and they were aso 
being made much more efficient for the execution of the bes: cless of 
work. со diner had = saber in 8 The 
ships were y good condition. e Ang com- 
pleved the laying of the cable from Bt. Vincent to which 
was the second section of the total line from St. Vincent to the Oape, 
and the work had been admirably done. The steaming and working 
qualities of the vessel had established quite a record; she laid the 
cable at the rate of over 7 knots on the average right through, 
including stoppages for various purposes. He did not think that a 
first-class cable had ever been laid with such rapidity and such per- 
fection as the one in question, aud the manner in which the cable 
worked, and its first-rate quality, were highly satiefactory. They 
proposed to add a further £5,000 to the pension fund. т found 
that the scheme proposed would require a rather larger subsidy than 
the £5,000 el voted. This scheme was now being revised, 
and when this work was done, they would be able to present the 
employé: with a pension system, which would need very little 
farther support from the shareholders. There was a considerable 
amount of work in hand, and the directors hoped to be able to earn 
fair profits in the current year. About 40 of the company's employé! 
had joined the forces ia South Africa, and the company had acted ш 
the same liberal way in this matter as other great companies had 
done. They would take the men back on their return, and would 
give them liberal treatment. Although he did not himself consider 
that the company were making the best profit at that particalar 
moment on the cables they were constructing, they were not doing 
badly; they were getting fair prices, which were remunerative. 
They bad been "m met in this respect by those for whom they 
had been doing work. 

The adoption of the report was seconded by Bir Јамив PENDEB, 
and carried unanimously. . 

Sir Robert Herbert and Bir J. Pender were re-elected directors, 
and Messrs. J. Gane & Gliegg were re-elected auditors. 

Responding to a vote of thanks to the directors and staff, the 
CHAIBMAN said that the whole of the staff had been very hard 

ressed during the last year with a great amount of construction and 
ying of cables going forward, and had covered themselves with 
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credit. He congratulated shareholders that the cable just laid by 
them to South Afriea had been the bearer of a piece of good news 
which had thrilled England, namely, the capitul tion of Oronje. It 
was a good cable and worthy to carry good news. 


Edison & Swan United Electric Light Company. 


Ax extraordinary general meeting of this company was held at West- 
minster Palace Hotel on Tuesday for purocs*s which were outlined 
ia the notice published ia last week's ErzorBICAD REVIBW. 

Tbe Снлтвмли (Mr. J. В Forbes) prccseded to explain the position 
of the company, and be у at considerable length into its past 
history, showing the effect that the expiry of the lamp and the 
lampholder patents had upon the profits. The profits fell from 
£97,000 in 1894 to £16,704 in 1896, a fall of £11,000, but in 1897 
the business began to expand becanse they pushed it in the face of com- 
petition when the electrical business was expanding very ро Ia 
1897 the profits got up to £20,000 and in 1898 to £26,700, but at the 
end of 1898 the lampholder patents, which had given for several years 
£8,000 a year, di appeared. The company therefore emerged into the 
open market into much more severe competition. But the profite in the 
last accounts came up to £32,200. They had great pressure to supply 
the demand for el-ctrical apparatus. The character of the business 
had been greatly changed, for they were now making dynamos, el c- 
troliers, and everything required for rlectric light installations, instead 
of lamps only. Expansion meant locking up money. [astallers of 
electric lighting plant were very often themselves short cf capital, but 
others were well to do, though governed by the custom of the trade, 
which was to keep manufacturers waiting a long time for their 
money. Their last balance-sheet showed sundry debtors and 
debtor balances, £90,000, which locked up a very large sum in 
орон to the whole income. Then they were obliged to 

p supplies of great varieties of things in stock for their customers 
to select from. The laat balance-sheet showed £168,000 locked up in 
that way. They must have more money if they were to goon. One 
disadvantage was that if they conld not get their muney in, they 
could not pay the people who supplied them with materials for their 
work. They had always had the advantage of getting good things 
upon moderate terme, but that absorption of their floating capital in 
finavc'ng other peopl», and locking up those enormous stocks, had 
the: ff. ot of the company getting into debt, not baving been able to pay 
its bills. Thay owed the bankers over £40,000, and there were trades- 
men's bills outstanding. It was necessary that they should have more 
money at command. If they had more money they would have done 
a larger and more profitable business. He believed that if they faced 
this thing, and had means ready when they wanted them, they had a 
very large future before them. After much deliberation they came 
to the conclusion that the most rational way was to raise debentures. 
For some unaccountable reason the shares were at а disc unt in the 
market, and then the “B” shareholders, who represented the interests 
of Mr. Edison and his friends, who sold their patents to the 
original Edison Oompany for shares were entitled, by the 
conditions of the bond, to one share free for every three issued. 
Toat would be an improvident arrangement, and after considering 
this and other matters, they resolved upon issuing debentures. 
Toey had decided to take power for £300,000 5 ver cent. second 
debentures, but only £100,000 would be issued during the present 
year, £100,000 next year, and the remainder with the consent of the 
trustees. He then moved :— 

That the directors be and they are hereby authorised to create and issue 
debenture stock, providing for the payment of principal sums, not exceeding 
£200,000, and carrying interest at the rate of not exceeding 5 per cent. per 
annum. Such debenture stock to be secured in such manner (subject to the 
existing debenture stock already issued by the company to the amount of 
ооо, ела to be issued to such persons and on such terms as the directors 


The Earc of LioBrFIBLD seconded the resolution, which was 
carried, tuore being only two dissentients, and these represented the 
“В” shareholders who wished to place оп record their protest against 
the issue of debentures. 


Wireless Telegraph and Signal Company. 


Tun meeting of this company was held last Friday at Cannon Street 
Hotel for purposes which have been already mentioned in the 
ErzorBicAL REvraw. Major Flood Page presided. 
Iu moving the adoption of the report and accounts to August 31st, 
1899, the CHAJRMAN made a very lengthy general statement 
what had been accomplished in wireless phic communication, 
and what were the directions in which it would prove of value. 
F ne еш in full, and further- 
more, most of our ers are already fully versed in these matters. 
We, therefore, make the following abstract from the Major's remarks. 
The capital of the company was shown in the accounts as £200,000, 
of which nearly £125,000 had been paid. On the other side they 
would see that, whereas the patents last year were in the acoount at 
£75,864, an additional expenditure had been made on them to 
the extent of £1,145, bringing up the value to £77,010. The 
number of patente last year were about 32, and this year they 
are about 100. However valuable the original patent might 
be, he was not exaggerating when he said that the patents 
that had been taken out since and are now being t with 
would be of greater value to the company than the original 
patent. They had in stock and materie ls, plant, &+., £5,440, and the 
expenditure for the two years amounted to £10,960. О « the date on 
Wboich the accounte closed there was а sum of £32,290 by cash at 
Hs (the chairman) was not connected with the company 
daring the period with which the accounts dealt, bat his investigations 


proved to him that the money had been well spent—neoessarily spent, 
and contrasted with many other companies, the amount was extremely 


ever might be the course of 


moderate. The year was undoubtedly one of experiment and develop- 
ment. With reference to the Trinity Board and the East Good wins 
lightship, wireless connection was йсеё made on December 29th, 
1898, and was maintained until Febraary 14th this year, and 
during that time there had not been in the Marconi system 
a single fiaw or hitch. None of the company’s men had been 
working it for many months past. It had been worked by 
the seamen on board the ship. Оде of the company's assistante was 
always on board to guarantee everything being conducted properly, 
but the Trinity House did not permit him to tonca it unless it went 
wrong. Mr. Marconi had felt for a long time past that every 
problem that required solving with reference to lightship com- 
munication at 12 miles distance had been solved. They accordingly 
went to Ташу Board to notify their intention to move the 
apparatus from the lightehip, but by a special request to Mr. 

ni they agreed to leave it until January 31st. A state- 
ment published in the Times to the effect that a French vessel got on 
to the G d wins and was saved dede to wireless telegraphy, and a 
loss of £52,000 avoided, was trave by the Trinity Brethren in & 
letter to that paper. The original writer in the Times was corro- 
berated by other writers in other papers, but the Eider Brethren 
declared that they were not aware that any single ship had been 
saved by means of any electrical communication betwern shore and 
any lightsbip since the first experiments were made, not only with 
reference to Marconi but all other experiments which had been made.” 
This was а matter of tbe very greatest disappointment to the 
company. It seemed incredible tbat any reasonable man should doubt 
that more lives and cargoes were lik-ly to be saved with such 
commenication than without it, The chsirman next referred 
to the steps being taken in Germany in regard to the adoptio cf the 
system in lightsbips, lighthouses, and on the largest of toe North- 
German Lioyd steamers; the chairman referred to the success of 
the system at the naval marcavres over distances of 70 miles 
between war vesssis steaming 20 knots an hour. He regretted to say 
that they had been unable to come to an arrangement with the Orown 
as to what was to be paid for the use of the patent on Н.т Majesty's 


- warsbipe, and under the Patents Act of 1883 they would have to 


settle with the Treasury. He did not believe that the Treasury could 
or would do a crying act of injustice to the company. Oontinuing, 
the chairman said that he told the Oomptroller of the Navy that if 
they could prove that large commercial shipping companies were 
willing to pay a certain spec.fi:d prica for the Marconi apparatus to 
be fitted on their ships, it would be impossible for the Government to 
maintain that the system was not worth as much on every one of 
Her Majosty's line of battleships as it was on the vessels of these 
companies, and on much smaller shi He could auswer for his 
colleagues, and say that when they did go before the Treasary, what- 
p'ocedure, they would do their utmost 
to obtain jastice, and if they did not obtain what they thought a fair 
price, they would take what steps were necessary to obtain a better 
price. He could not believe that anything like confiscation could be 
meant. There were statements ia the papers to the eff-ct that the 
company had sold the American patents. It was quite true that an 
agreement was entered into for the sale of thos patents, and it 
seemed very much as if it was coming to pass. The very inflaential 
men on the other side of the Atlantic who were concerned in that 
agreement went so far as to register a company, but there was 
iu tbe agreement an option, and after mature cousideration they 
determined not to exercise that option. The negotiations were, 
therefore, broken off, but, at the same time, the co npany had 
not peces with them in anything lke disssneion, so much 
so t they had promised that when they were pre- 
pared to go forward again with respect to dealicg with that 
matter in the United Btates they would give the gentleman who was 
the leader of these very influential men in New York the opportunity 
again of taking up the business. The shareholders knew how 
successfal Mr. Marconi was with respect to the New York yacht 
races. The cnly information they got about the races on several 
days was through his system. But a very much more important 
matter than that was the relation between the Marooni system and 
the American Navy, and he had seen it stated that the 
American Navy were going to introduce anotber system, and were 
adverse to the Marconi system. He did not believe that there was 
any foundation for that, and he would read a letter from the United 
States Navy Department which was received by Mr. W. W Good- 
body, a director, shortly after Mr. Marconi retarned from the United 
States. The department expressed ite thanks for the demonstration 
of the Marconi system of wireless telegraphy recently given before a 
Naval Board, and offered its congratulations on the success attained, 
and on tbe probable further perfection of the system. ‘The 
certainty of tranamitting a signal under conditions impracticable with 
any other known method renders the Marconi system of great value. 
The department begs to express the hope that you will further 
perfect the system, and will be glad to learn in the future of any 
ргортов made іп this direction." There was а very simple reason 

Mr. Marconi not continuing the negotiations with the American 
Navy Department, namely, they asked cartain questions, and the 
patents werenotcomplete. Ia America there was no provisional patent, 
andthe patents werenot complete. They would be completed, however, 
and he had no doubt that when they werecompleted and ready to work 
they would ba glad to accept the invitation conveyed in that letter 
by the Navy department at Washington and give them information, 
so that they might go on. R-ference was made in the report to 
the sailing last November, under agreement with Нег Maj.ety’s 
War Office, for South Africa of six assistante with apparatus. 
On this point he must conf-ss that it waa а matter of very great dis- 
appointment to the board that ће War Office were not a little earlier 
in coming to them and letting the assistants go out. It was painful 
to think how much had been lost owing to their not having had the 
apparatus in Kimberley or in Ladysmith. If General Baller had had 
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the apparatus with him and there had been one in Ladysmith he 
the chairman) had no doubt that they would have been in constant 
aily and nightly communication with the town. They had, how- 
ever, been outside all the time, and not only that, but they have had 
no poles. They could not get poles. Eventually poles had to be 
taken up to the front from Oapetown. When their assistante went 
out the arrangement was that they were to operate at the base and 
in communication with the sbips, but they volunteered to go to the 
front, feeling that that was the only place where they could be of 
any practical use. Stories had appeared in the ps that the 
system was unequal to the work owing to the iron in the hills. A 
gentleman who knew a good deal about it, wrote to him and said 
that it was not the iron ia the rocks that prevented the working, 
bat the wood in the heade of those who thought that such a thing 
could possibly prevent its working." He (the chairmen) could only 
repcat what Mr. Marconi said so well in his most admirable lecture at 
the Royal Institution a fortnight ago, that if he could get through 30 
big ironolads at ses, it was not likely tbat a little iron in the bills 
could prevent him going to the Oape. They had to resort to kites, 
and when the air was so variable that at one place you could fly a 
kite, whereas 30 milos off there might not be wind enough to fiy a 
kite, it was impossible to communicate. He had in his hands two 
letters, one from Pietermaritsburg, where they were doing nothing, 
and the other from De Aar camp, where they were getting ар 


е 
у 
use, Не was sorry that in 
this first great chance for a trial of the Marconi system better care 
had not taken that more advantage should be made of it. 
Speaking perfectly honestly and straightforwardly, he could assure 
the shareholders of this, that there had been no. breakdown of 
any kind in South Africa of the Marconi system when the 
conditions had been such as were necessary for ite success. 
The chairman then ed to explain to the shareholders what a 
vastly important enterprise it was in which they were engaged. He 
divided it into four great heads: (1) Telegraphy on land (a problem 
for the future); (2) Trans- ocean. Mr. Marconi’s experiments had dis- 
posed of the bugbear cf the curvature of the earth which scientific 
men not long ago said preverted messages being sent across the 
Atlantic by this company’s system. The German professor who 
knew most about wireless telegraphy, said there was not the slightest 
звағоп why mesesges could поб be sent across the Atlantic. “It was 
a matter for the future and not for tbe present," said the chairman. 
(3) The combination of land and water [ihe Andaman Islands, a case 
in point also between the five Hawaiian Islands which were now 
going to be connected on tbe Marconi system, apparatus being now 
course cf preparation, and only plague at Hawaii bad prevented 
the company’s assistants goirg earlier. The compeny also had 
negotiations with reference to Brasil and Oanada]. (4) Maritime. 
This, said the chairman, was the most important at the moment. 
The Post Office monopoly could not extend more than 3 miles out at 
ses, and if the ccmpany could speak 10 to 20 miles out to 
sea they could not be brought under the Telegraphs Act. 
It was a matter of greatest importance that they should at once 
get rates, rules, and regulations all the world over. If they had one 
class of rate for communication from a ship to the shore and another 
in another place there would be nothing but confusion. They must 
get international relations on this ground. There were rumours of 
the probability of the French Government calling a conference to 
deal internationally with this question. He hoped the company would 
deal with it before the Governments took the initiative. After many 
further remarks as to the importance of the maritime rights, he said 
that the directors were proposing that there should be an inter- 
national company with the principal men on it being Belgians (as 
Belgium was a neutral State and a very successful financial centre). 
They had placed themselves in relation with gentlemen of the very 
highest possible position, and they were going to form а company 
for the purpose of with those maritime rights. They were 
not going to part with any patent to them; they were only going to 
give them the right to exercise and use the patents for maritime 
purposes. Shareholders in this company would have the right to 
Subscribe at par up to £100,000 in £1 shares. If they did not 
choose to have them, there was a body of guarantors who were 
willing to guarantee that amount of capital. Shareholders would 
receive а circular in a short time giving full particulars of the pro- 
р. It was necessary that negotiations for land station rights in 
rance and Spain should bs conducted by a neutral body rather than 
= pay company. He was not at liberty to divulge the names of 
6 gentlemen. 
The adoption of the report was seconded by Mr. Bawnarynz. 
Asked whether the board would complete the bargain with the 
International Oompany before conferring with the shareholders, 
The CHAIBMAN said that he omitted to state that the capital of the 
new company would be dealt with thus:—This company would first 
receive £100,000 in fully paid shares without psyment; £100,000 
would be placed at the call of the Wireless Telegraph shareholders, if 


they chose to subscribe; £145,000 would be at call of those gentle- - 


men who guaranteed the £100,000, Only £25,000 would be called up 
at first. He was g to propose a resolution asking the sbareholders 
to give the permiseion to proceed with the scheme. 

. Surry, a former director of the company, said that they had 
listened with very great patience to the chairman. Thirty minutes of 
the time bad been taken up with reminiscences of the company with 
which they were mostly familiar; 15 minutes was oocupied telling 
them something about what the company hoped toobtain someday ; and 
in the remaining two or three minutes they were told of the only 
tangible bit of the whole subject, namely, a mention of some ne 
tions in progress for the transfer of the maritime rights. They had 
heard nothing of any tangible results. The balance-sheet showed a 
year of very expenditure, and nothing had been said as to any 


receipts | . No mention was made of the earnings of the company, or 


what they would be in the future. Shareholders had been very 
patient indeed, but they could not live much longer on mere expecta- 


The CEAIBMAN, replying to these and other remarks, raid that there 
was not a single electrical company that had paid, and continued to 
per. а satisfactory dividend in ite first two, three or four years. They 

sold, they thought— not absolutely sold—a patent for a distant 
country in а very successful manner, 
The report was adopted, and the retiring directors and auditors re- 


а 

The CHAIBMAN then moved “That the directors be empowered to 
preceed with the negotiations referred to in the address of the chair- 
man.” 

The CRAIBMAN said that this Company would have the sole right 
of manufacturing the apparatus used by the International Company, 
and he hoped that in two or three years they would have built up a 
large manufacturing business. He mentioned that the representa- 
tives cf this company on the board of the International peny 
Мен» be Mr. Marconi, himself (Msjor Flood-Page), and one other 

ctor. 

Mr. Млвсонт secon ded. 

After some discussion, in the course of which Mr. Вмтгн again 
strongly criticised the action of the board in this matter, the resolu- 
tion was carried by 13 votes to 6, 4 number not Я 

Other resolutions, printed іп our last issue, were also paseed with 
a slight alteration, the £1 per cent. in Article 68 being altered to £5 
per cent. 


National Telephone Company. 


Tux twenty-fifth ordinary general meeting of the shareholders of this 
company was held on Thursday last week at the Oannon Street Hotel, 
Mr. J. B. Forbes, the chairman, presiding. 

In proposing the adoption of the report, the CHArRMAN said he took 
the smallness of the meeting as an indication that the shareholders 
agreed with the directors in looking upon the report as a very satis- 
factory one. The income had increased by £89,815. The working 
expenses bad naturally increased by £46,840. Toe net result left s 
profit balance of £240,043, being an increase of £33,155. The rents 
carried forward for unexpired terms amounted to the very large sam of 
£631,000, being an increase of £94,000. That was а really remarkable 
featurein the accountstbat the cbaracter of thebusiness should be such 
that in anticipation of periods beyond the particular half year they 
should have received those large sums of money paid in advance in 
respect of services to be rendered. There was а balance of £199,949 
available for dividend, and out of that they proposed to pay 6 per 
cent. on the first and second preference sbares, 5 per cent. on tbe 
third preference shares and 6 per cent. per annum, free of income-tex, 
on the ordinary shares, but of the surplus remaining the company 
proposed to transfer £80,000 to the general reserve fund, being 
£30,000 more than was transferred to that fund in the corresponding 
half year, and to carry forward 46 199. The Post Office royalties 
had increased by £8,919 The working expenses had fallen from 
60:16 per cent. to 5994 per cent. That was a very small 
reduction when taken at a £100, but a very important 
one when taken upon the large sums of money which the 
dealt with. The debenture and other interest had in , 
which was due to the fact that between December, 1898, and 
December, 1899, they had issued a considerable amount of debenture 
stock, which, of course, came in for dividend. Taking 1899 as 3 
whole, tbe year had been а rccord one for the company. "They had 
made a much greater advance in that year than in any preceding year 
in the history of the company. They bad achieved those results fora 
series of years in the face of many difficulties which were not known 
when tbe company started. Bat they had stuck to the company, and 
had carried the science to its present state—not of absolutely perfection, 
but of great utility, leaving much still to be desired, which would 
doubtless be achieved in the fature. In the preliminary 
stages they were naturally involved in many failures, but 
they had persevered, and had taken positions which at first 
seemed to be hopeless, and if they only got fair play, as he believed 
they would, the service would ba made still more efficient. He 
not believe that they would not receive fair play, because if any 
pledges of Ministers and statesmen were specific and clear on the 
subject, the statements which they had in the course of their dis- 
cussions with the Government were most specific promises. The 
anxiety of the Government, and particularly the head of the Post 
Office business, Mr. Hanbary, was that the company should be 
dealt with upon principles of scrupulous fairness, and he (Mr. Forbes) 
had no doubt that would be theca:e. In fact, he would be very mach 
surprised, and so would the shareholders, if they were not. The Post 
Office royalties last year amounted to £64,176—21 per cent. on their 
net income, and he thought that was a monstrous tax. People 
who talked about exorbitant charges, &c., for the telephones, might 
perhaps take into account that they would be able to hare their tele- 
phones very much less if the Government did not impose that heavy 
tax upon their income, as they knew the Post Office, with a perfect 
right, had determined that in London they were going to erect a 
service. They did not object, and he dareray, with the competition, 
the company world still manage to get along. Seeing the progress 
which the company had made in the last four or five years, they 
must be content to believe that they would go on expanding the 
business and making satisfactory profits. It was sometimes mid that 
if the telephones were in anyone else's hands than in their company § 
the thing would have been done much better. Well, that 
the people who said it, and it did not very much hurt the company. 
They often heard that Germany was a very great country with 
regard to the telephone service. в vocation took him to Germany 
sometimes, and he had been reading with must interest the revised 
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system which the Germans had employed to their telephone system, 
and he could bardly believe his eyes when he read such statements 
as the following in the German Parliament applying to the tele- 
phone: “ Worst, most inefficient, most expensive, most abominable, 
&c" He thought at first that some mistake must have been made, 
and that he was reading a criticism in a London paper of the 
National Telephone Company. Most of the difficulties in connec- 
tion with the telephones rose from the меру plus the selfishness 
of the cser. When a man was using a telephone he thought the 
whole property was his, and did not think of the others who were 
waiting. No doubt the service was greatly improved, and tbat it 
was now becoming from day to day more indispensable, and to 
those who took the little trouble required to use it wisely, it was a 
moat potent adjunct to men in business or social life. As showing 
the progress which they bad made, he might say that in the year 
ending 1804 they had in round numbers 73,000 lines. They sprang 
in 1895 to 82,000, in 1896 to 94,000, in 1897 to 106,000, in 1898 to 
150,000, and the past year had been a record year, showing that 
as between 1894 and 1899 they had increased by some 67,000 
subscribers. 

Lord Ham seconded the motion for the tion of the report. 

Replying to a question, the Снлтвмли seid that the reserve fund 
was not invested separately, and was used in the business. They 
could get much Jarger return spon the money in the business than if 
they deposited it or invested it in a bank. 

The report was adopted, and the proceedings closed with a vote of 
thanks to the chairman. 


Chelsea Electricity Supply Company, Limited. 


Tum directors reads as follows:— The directors beg to 
submit to the olders the report and atatement of accounts for the 
year ended December 31st, 1899. In Ootober, 1899, an issue of 
£50,000 debenture stock was made а$ the price of 107 per cent. The 
issue was fully paid up in January, and а Stock Exchange quotation 
has been granted. The balance of premium received in 1899, after 
deducting expenses of issue and certain law and incidental 
expenses, has been carried, as on previous occasions, to the reserve 
fund. In oonsequence of tbe exceptionally high prioe of coal, the 
directors think it prudent to place а special amount of 61,096 8s. 5d. 
to reserve, as provision for the largely increased outlay under this 
head of expenditure, for the current year. The total of the reserve 
fund now stands at £48,604 13s. 8d. The sum of £3,000 has been 
added to the renewals and depreciation fund, out of the nef revenue. 
After deducting this amount and the above-mentioned amount of 


£1,096 8s. 5d., and after payment of interest on debenture stock 
directors 


(£4,668 15s.), there remains a balance of £12,000. The 
recommend that this balance sball be applied as under: — 


Interim dividend of 6 per cent. per annum on the pre- 
ference shares for the half-year to June 80th, 1899 (paid 


July Ist, 1899) ne vs Vs ее - s .. £900 0 0 
Interim dividend of 5 per cent. per annum on the ordinary 
shares for the half-year to June 80th, 1899 (paid July 1st, 


1899) ee ee oe ee eo ee ee ee 
Dividend of 6 рег cent. per annum on the preference 
shares for the half-year to December 81st, 1 vs $5 900 0 0 
Dividend of 7 per cent. per annum on the ordínary shares 
for the half-year to December 81st, 1899, making a total 
dividend of 6 per cent. for the year. аж ө» .. 5,950 0 0 


£19,000 0 0 


The number of lamps 
128,867, an addition of 16,280 during the I The directors have 


The Hove Eleetric Lighting Company, Limited. 


Tus directors’ to be presented atthe meeting at Oannon Street 
Hotel on Wednesday, March 7th, reads :— к 


The directors beg to submit the statements of account and balance-sheet made 
up to December 81st, 1899. The electricity sold to consumers during the year 
amounted to 444,499 units compared with 850,854 units in 1598, while the gross 
revenue amounted to £12,070 5s. 8d., as against £9,480 7s. 1d. in the previous 

The gross expenditure reached £4,978 2s. 1d. 

t 24,390 8s. 11d. in 1898, an increase of £5*2 13s. 2d., the net result being a 

fit of 27,007 8а. 7d., compared with £5,069 188. 2d. in the previous year, or an 
Бесма of £2,007 5s. 5d. The directors have again much pleasure іп congratu- 
lating the shareholders on the successful working of their undertaking, 
a result due, ina great measure, to the reduction made in price in favour 
of the consumers in 1891. A further reduction in the prices charged has been 
made, under certain conditions, from January Ist in this year, which it is hoped 
will still further add to the profite of the company, and the directors propose to 
again make further reductions as the board see their way to meeting the 
in demand. The lamps and motors connected to the company's system 
on December 818% last, were equivalent to 44,824 8-с P. lamps, and the number 
of houses connected 671, as compared with 86,967 lamps and 518 houses at the 
end of 1898. To the net revenue of £7,007 3s. 7d. there has to be added the sum 
of £876 0s. 7d. brought forward from the previous year, making a total of 
87,478 4s. 9d. After deducting debenture interest paid and accrued, the 
interim dividend at the rate of 6 per cent. per annum paid in October last, and 
providing for income-tax, there remains а net balance of £5,080 14s. 8d. to the 
credit of net revenue account. The directors propose to write the sum of 
#263 бе. off preliminary expenses account, to place £2,000 to the credit of the 
reserve fund. to declare a dividend, payable on April 14th next, at the rate of 
9 per cent. per annum for the half-year on the share capital, making with the 
in dividend 74 per cent. for the year, and to carry the balance of £614 
17s. 10d. forward. ith the addition now proposed to be made, the sum at 
credit to reserve fund will amount to £12,287 17., and with the sum of £155 


connected on December 31st, 1899, was 


14s. 8d. added to depreciation and maintenance reserve account, the balance 
under this head is increased to £1,261 7s. 4d. the past year the directors 
have issued 2,000 additional shares at the price of £7 10s. each. the premium on 
the issues being added to the reserve fund. The expenditure on capital 
account during the year amounted to £16,810 2s. 7d. The generating station 
had been enlarged to the fullest extent which the Corporation of Hove 
will allow on the present site. Two additional steam dynamos of 850 and 250-н.р. 
respectively, and another Babcock & Wilcox boiler, have been placed in the 
generating station. A sum of £4,686 has been expended on new mains and in 
strengthening the existing feeders and mains, and 21,955 on additional meters 
and demand indicators. The total expenditure, to the close of the year amounted 
to £98,660 14s. 9d. The directors have ordered another 250-H.p. steam dynamo 
for delivery in the early autumn. This will completely fill up the space for 
machinery at the present station, and it is hoped, will meet the requirements for 
next winter. It is clear that the company must. add largely to ite generat- 
ing power before the directors can reduce the charges to & point which it is 
anticipated will yield the very best results, and that the steady growth of the 
company's business fully justifies the erection of a second generating station the 
following figures will prove: 


Gross Net 
Year. Houses, 6&-c.r. lamps. Units sold, revenue. revenue 
1898 .. 814 .. 21,756 .. 200,562 .. 26,518 . £8,114 
1897 ee 897 „„ 27,777 ee 268,248 ее 1,260 ee 8,602 | 
1898 es 513 ee 86 967 ee ee 480 * 5,089 


` 850, е . " 
1899 ee 67 1 ee 44,824 ee 444,499 12,070 eo 7,097 


The directors have consequently been seeking for a fresh site for a second 
generating station, and they have found one in an exceptionally good position, 
on which they propose building as soon as the agreements, &с., are completed, 
and the necessary plans and estimates have prepared. The erection of this 
new station and its equipment with the generating pans together with the 
connection of the station with the existing mains, will of course involve oon- 
siderable capital expenditure, but the directors have every confidence that the 
outlay will prove as remunerative as that already incurred. In accordance 
with the articles of association Mr. Carleton F. Tufnell retires from the board 
of directors by rotation, but offers himself for re-election. The auditors also 
offer themselves for re-election. 


Northampton Electrie Light amd Powet Company, 
Limited. 


 Tuz annual report of this company reads thus :— 


In the last annual report the directors announced that they had determined 
to adhere to the policy of reducing the price of current, “ whatever might be the 
immediate effect on profit and loss.” e course taken has been fully justified 
by the result. During the past year the additional lamps fixed (at 8 c.».), have 
been 5,667, and motive power supplied equivalent to 1,085 lamps; total, 6,702; 
as against 1,977 for the previous year. There is now the equivalent of 19,768 
lamps fixed. The balance of the revenue account is £1,714 5s. 8d., as com 
with £1,268 10e. 7d. In pursuance of the line of policy above indicated, the 
tariff for motive power has been reduced to Ва. per unit for current 
used after a three hours’ daily maximum demand. The acquisition 
of land referred to in the last report has now been oarried into effect, 
with the result that the company is in possession of a large and oom- 
pact freehold estate with three important fron The company’s mains 

ve been extended in various directions, & miles in all, m 
6 miles 18 yards. With regard to coal, the directors have been obliged to pay 
an increased price of 15 per cent., but as they entered into a new contract last 
autumn, it is hoped that the great rise which has taken place this year will not 
affect the company. It has been decided to raise the pressure of the company’s 
supply, which will conduce to more economical working and a better service. 
The change to the higher pressure is now being almost universally adopted 
throughout the country. th reference to the уро: of the balance of 
revenue, it be seen that & further sum of £850 has been carried to the 
depreciation account, making a total of £2,000, and that £48 has been 

tten off preliminary expenses. Dividends on the preference shares 
will be paid for the year ending December at 1809, viz., 6 per cent. 
fixed, 2983, апа 5 per cent. fixed, £961 11s. @d. It is pope 
cent. on all the viru A shares, which will require 17s. 9d., and to 
carry forward £178 138. 6d. Messrs. S. L. Seck and R. Cleaver retire 
from the board in rotation, and Mr. Cleaver only offers himself for re-election. 


The Oxford Electric Company, Limited. 


Тип directors’ report to be submitted to the shareholders at to-day's 
meeting at O ford reads as follows :— 


The directors beg to submit their report and the accounts for the year enama 
December 31st, 1829. The revenue account shows a profit (пелин £85 Эв. 5d. 
brought forward from last year) of £5,658 Is. 2d. After providing £1,741 11s. ad. 
for debenture and other interest, writing off £184 198. IId. on account of hire 
purchase installations, and £53 Os. 14. from office furniture account, the 
available balance is £8,578 10s., which your directors propose to appropriate as 
follows :—4£2,500 in payment of & dividend at the rate of 5 per cent. per annum 
on the share capital, and £1,000 to be added to the reserve and renewal of plant 
account (which will then amount to £1,750), leaving £78 10s. to: be carried 
forward to next year's accounts. Since the last report 8,638 8-с.р. lamps (or 
their заа тар ave been connected to the mains. This increase compares 
favourably with the average progress in previous Tan The hire purchase 
system of installing the light continues to give satisfactory results. To meet 
the increased demand for current a sub-station has been estab'ished at New 
College, and an additional transformer installed in Ship Street. . The distributing 
mains of the romper have been extended in the South Parks, Cradmore, 
Norham, Woodstock, Chalfont, and Frenchay Roads. The whole plant has 
been maintained in efficient order. Mr. J. W. Barolay and Mr. J. Irving 
Courtenay retire from the board by rotetion, and are eligible for re-election. 
The auditor, Mr. W. 8. Carver, offers himself for re-election, 


The Newcastle-upon-Tyne Electric Supply Company, 
Limited. 


THE annual meeting of this company was held last Friday at New- 
castle, Alderman Т. G. Gibson Л 

The Онлтвмли, in moving the adoption of the report, dealt in the 
first place with the capital ditare. During the year this had 
amounted to £28,500. The principal items of fure were on 
bee de dene en ae aer bade e 
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cost of establishing a continuous current service, which was exceed» 
ingly necessary, and promised good results. The total length of mains 
laid was now 26 miles, of which five miles had been added during ths 
year. The profi: for the year, including the balance brought forward, 
was £7,495, as against £6,020 in 1898. The mortgage debentures, 
amounting to £25,000, fell due,and were paid off on September let 
last, and nearly 6,000 new shares had been at a premium of £3 
per share. These premiums had been carried to reserve account, 
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which now stood at £20,000. He moved that a dividend of 4 per 
e be declared, making with the interim dividend 8 per cent. for 
e year. 
The motion was carried unanimously. 


At an extraordinary meeting subsequently held, a resolution 
was patsed increasing the capital by the creation of £200,000 
additional capital. 


Alliance Electrical Company, Limited.— The report 
for the 12 months ended January 31et states that the acocunta, after 
deducting directors’ fees and making pro vision for depreciation and 
for bad and doubtful debts, show a net profit of £9,648. The 
directors propose, after applying £666 towards the expenses of the 
company’s formation and £100 to the profit-sharing scheme, to 
сс “ен of 10 per cent. оп the ordinary shares, catrying 


Stock Exchange Notices.—Applications have been 
made to the Stock Exchange Committee (1) toappoint a special settling 
day in and to grant а quotation to:—British Aluminium Oompany, 
Limited—5 per cent. first mortgage debenture stock, and (2) to 
appoiut a svecial settling day in British Aluminium Oompany, 
Limited—15 000 7 per cent. camulative preference shares of £10 each, 
fally paid, Nos. 1 to 15,000. 


The Western Telegraph Company, Limited.—The 
directors have declared an interim dividend of 3s. per sbare, or at the 
rate of 6 per cent. per annum, free of income tax, for the quarter 
ended Decembsr 31st, 1899, and payable on March 23rd. The trans- 
Есе оона will be closed from March 16th to March 2204, both days 
inalusive. 8 


Metropnlitan Electric Supply, Limited.—The board 
recommends a further and final dividend of 5s. per share, making a 
total distribation of 5 per cent. for the past year. 


Norwich Electric Tramways Company.—Oa Tuesday 
last a meeting of this company was held at 4, Bank Buildings, E O, 
bat the proceedings were not open to the press. 


British Electric Traction Company.—Letters of 
allotment in respect cf the issue cf £150,000 5 per cent. perpetual 
debenture stock have been posted. 


TRAFFIO RECEIPTS. 


and Fleetwood Tramroad y.—The for the week 
ending 1 0 94th, 1600, were £143 7d. : receipts for corresponding 
period, 1899, 2207 4s. 34.; aggregate for half-year to date, £1,113 13s. ба. 


The Bristol Tramwave and Carriage Company, Limtved.—The receipes for the 
week ending February 28rd, 100, were 29,648 16s, 24. corresponding 
period, 169. 22,589 17s. 8d.; increase, £58 18a. 64. 

Clty and Seach Condon Railway Sompany.—The receints for the week 
ending Febru 95th. $00 were £1,115: ditto February 19th, 1899, £1,102; 
increase, £18. Total receipts for half-year, 1900, to date, £9,014; correspond- 
ing period, 1899, £8,9€0; increase 454. Miles open, £j. 


Tbe Dover —The receipte for the week en 


Corroration Tramways. ding 
February 2th. 1600, were 141 5s 8d.; February 25th, lt 99, 


£142 9s, Id.: decrease, £1 8s. 5d. Total Pea am 

Оз. 10d.; corresponding period, 1899, £1,148 За. 5d.; increase, £26 17s. 5d. 
Miles of track open, 1900, 8; 1899, 8. Car miles run, 1900, 4,66; 1809. 
4,818. Number of cars, 1900, 11; 1899, 11. 


Tbe Dobiip United Tremwea N for tbe week endir 
Friday, February 28га, 100, were as follows:—D. U. Т. Co., horse care 
#50 198. 8d.; ditto, electric 22,860 7s. 6d.; D. В. D. Co., electric cars, 
£618 бе. Id.; total, #8 544 12 3d.; corresponding week last year—D. U. T. 
Co., horse cars, £1,920 18e. 10d. ; ditto, electric cars, £760 8s. ба.; D. 8. D. Oo., 
electric cars, 2655 8s. add.; total, £8,896 168, : increase, £207 16s. 7d. 
te to date, £26,619 12s. 9d.; неме to date last year, £94,888 
7s. 114.; increase to date, £1,786 4s. 1 һе mileage worked is 42 miles 
electrically, 2 miles by horses, as against 18 miles electrically, 96 miles 
by horses, for the corresponding period laat year. 


STOCKS AND SHARES. 


| Wednesdsy Evening, 
Inn surrender of Cronje and capture of 4,000 prisoners by Lord 
Roberts gave rise to great enthusiasm within the Stock Exchange, 
and the general cheerfalness became imparted to prices in а small 
degree. At the close of bneiness on Tuesday, however, there were 
many Stock Exohange members expreming disappointment at the 


insignificance of the rises which remained after the day's work. It 
was thought that such an event would have been signalised by а 
great accession of public business in all departments, bat this is 
exactly what did not happen, not even the mining markets receiving 
any outside support worth mentioning. Brokers and dealers con- 
soled themselves, however, with tke reflection that what was really 
wanted to revive business was tbe relief of Ladysmith, and until 
that happened, they agreed that the public would not take a hand 
freely either in investment or speculative departments. The flatness 
of Consols, induced by the disclosure of an unexpected ball account 
at the settlement on Tuesday, militated against a rise in the more 
steady-going stocks and shares such as those with which we deal, nor 
were the favourable dividends and reports of the supply companies 
sufficient to create any demand for the shares. 

The Obelsea Electricity Supply and the Metropolitan Electric 
Supply Companies have both declared dividends at the same rate as 
this time last year, and the price of the O:dinary shares remain 
unaltered. Esch of these undertakings has done well during 1899, 
and could have paid at a higher rate, but the directors pradently con- 
sider tha“ the needs cf strengthening their companies position are 
too great to admit of an enhanced dividend. In the Chelsea report, 
for instance, tte directors state that in conse quence of the «xception- 
ally bigh price of coal, they have placed a special amount of £1,096 
to reserve, as provision for the largely ircreased outlay under this 
head of expenditure, for the current year. The Metropolitan Electric 
Board do well to adopt a conservative policy, considering how they 
are threatened with competition and a long period of unsettlement. 
A member of the Marylebone Vestry told us the other day that the 
negotiations between that body and the Metropolitan Electric Com- 
pany would probably go on for months before any definite arrarge- 
ments were arrived at. 

The City of London dividend has been declared at the rate of 4 
per cent. per annum, which is in accordance with our recent forecast. 
The price bas hardened a trifle. Westminsters and Jimmies” are 
both quoted ex dividend, the stares of the latter quickly recovering 
the amount deducted. Wistminsters, however, are quiet, and are 
likely to remain so until the new capital issue is made, of which we 
wrote last week. At the price now ruling the yield is exactly 4 per 
cent., which is not particularly attractive in the present cc ndition of 
the investment-stock market. St. James's return £4 10s. 6d, and 
Ohelseas 1 per cent. less than this at the present quotations. 

The National Telephone Oompany’s meeting revealed nothing fresh. 
Mr. J. 8. Forbes, the chairman, natarally extolled the company’s 
working, and drew comparisons between the National and various 
Oontinental companies that were very favourable to the former. 
Perhaps Mr. Forbes never uses a telephone. The price of the Ordinary 
shares, allowing for the dividend, is practically unaltered, but the 
first and second Preferences have recovered the distribution and 
remain at 144 ex dividend. 

British Electric Traction shares are an extremely hard market, and 
a large smount of business is doing in them. This is mainly due to 
the company’s activity in the direction cf electrical tramway extension 
all over the country, to which we have frequently called attention of 
late. It must bedistinctly amusing to shareholders in this under- 


taking to read the sccount of s meeting cf tramway proprietors in a 


northein county when the chairman loudly lamented the decreased 
profits made on his company's system (horse-hauled), owing to the 
spread of electric traction all round the neighbourhood. A fair 
amoont of business has sprung up in British Oolumbia Electric 5 per 
cent Preference, and the £10 fully paid shares are standing at 10$. 
Potteries Electric Traction keep steady at 12. 

In the Stock Exchange the rebuff suffered by the County of London 
and Brush Provincial Company is regarded asof little moment by the 
“ shop," but we are inclined to take a more serious view of it. 

Telegraph stocks are steadily quiet, withomt one feature «f par- 
ticular interest. The Anglo group has simmered down into 
something approaching neglect, and all the speculation in the mis- 
cellaneous muket is now transferred to gun shares, notably 
Vickers. The Eastern issues maintain their prices, and almost the 
only change in this department is an advance of a point in London 
Platino-Brs zilian 6 per cent. Debentures. Western Union Telegraph 
6 per cent. sterling bonds, which mature on March Ist, are now 
repayable at par, and should be sent to the company's ссе at 6, 
Princes Street, Е.О. 

Decidedly interesting figures came out the other day in the Law 
Oourts about the London Electric Omnibus Company, which sued а 
shareholder for non-payment of calls. The defendant alleged mis- 
representations in the prospectus. It was stated that all the 
directors implicitly believed the statements which were made 
therein, and they had taken no fees since November, 1896. The 
company's money went in payment cf the promoters and in me king 
experiments, but Major Flood Page said he thought that in all three 
omnibuses had been manufactured. It is hardly a matter for astonish- 
ment that the shares should be unsaleable in the Stock Exchange. 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


Bios А äi : а зва допе 
Dividends. for | k ^d 
ММ акы ee. | Чын | Фа Hit 
| 1807. | 1808, | 1899. Highest.| Lowest 
African Direct Telegraph, 4 у 4 мыры eee %% eee 100 ees TI TII 99 —103 99 — 103 
Amason 5 shares 10 [TII LL eos 8 — 4 8 — 4 ee * 
Жайы Кыша Tela us 5 % Debe, 8 ов б s — 08 e — 0 | ë 
erican #06 oe ees #06 see 
Do. do. Ph eg r4 Pref. eee eee “© 609 chiens 6 е ех 114 —115 1144—1154 115 114} 
Do. do. Deferred... one ace eo? 4^ 18s 55 a p z^ 14$— 154 1443 14§ 
сън E Nos. 1 to 44,000 TT 060 eee ese | ". : 8 1 P ut. 168 E ose eee 
Do. do. terling 500 year 4 % Deb. Stock Red. |Btock| ... | .. — 103 —106 103 —105 | 104 
Consolidated Telephone ve and e 10/- | 14 1 ee 1— 4 1— 1 ee “ 
Ouba melegrap h.. IT) МІ! вее [rr 10 7 8 eee 9 тте 10 9 —Ó 10 eco eee 
10 y 4 Pref. eee [II] [IIO vee I) 10 10 10 TII 19 TTL 20 19 == 20 see coe 
Direct Spanish i dum 10 soc ur E eos evt м 18 eov eae : uU 10 Н cp E. aao eee 
Do. do. 41 & Debs. - o mI ds ld 101 —105% |101—105% |... | .- 
Direct United States Cable |... .. „ 2134% six | 8% 11 13 [14—12 | 14| a. 
Direct Weat India аза 4% % Reg. "Deb. вое eee 100 eee 60е ese 99 —102 99 —102 1 
Eastern Telegraph, Ord Stock Stock eet eee TI) x 7 y 4 7 y 4 m. p Sev | 88 mr 1584 156, 
Do. 4 Bid Prof Mort. Deb. , Stok Red.. . Stock 77 L. 116 —121 16 121 |... |... 
еда Extension 1. Gov. Sub.) Deb Debs hina Telegraph „| 10] 7 ТФ |... | 163— 16 153— 16 16 15] 
e us u e ann. "E re 
{ A. NE I-IÓN 306—4 ag доо 6 |... |... 102 10 100 —08 |... |... 
„4001 n do. a ачын) 1,060—8,97 5, 4,827—6, 100 5 $ eee ect 100 —108 100 —108 eee eee 
з рез. тоск Stock 4 ds .. 1116 —120 115 —120 116 cos 
воласа and Bouth Afris Telegraph, 4% Mort De. 110 | .. |... 100 —10 оов |... |. 
Do. | 4 . Mt. Debs. uritius Sub. 1—8,000 35 ene eee eve 101 —104 101 —104 eee eee 
Globe “ч НЫ. sak Tri Im po oes * өөө 10 e$ ae eee 111— us r- ne 11 11j 
Do. do. 6 Pref. eee eee eee 10 6 6 eee 16 — 5 1 coe 
7 N — LEE Debe., 10 10 das * |81 — 88 824 | ... 
| alifax Bermu lst Mort. | 
Е lega vin Ов. 1 to 1 x, Red. } 100 pee ТЕ vee a я иа eee een 
London Plaiino- Bras бы. 1006 $ | пов —109 107 —110. |... | . 
Montevideo Telephone. T Limited а 1 to 72,680 l| .. "n Am $ i eas РАР 
National Telephone, 1 ко 490,000 e les |e 5 | 8 Bhd 52 E 
Ро, 6 enim Ist үз e cw 106 6 |6 & 14 — 15 14 — 15 100 
Do. 6 V Cum. 2nd Pref. 1016 6 6 14 — 15 14 — 16 xd| 14 
Do. b perire 8rd Pref., 1 to 350,000 55 5 6 51— 5 54— xd 3 5 
Ро. 84 % Deb. Stock Bed. Stock 83%, | 34% | 34% | 97 —100 —100 | 99 | 973 
504 | Oriental Telephone and Elec., Non. 1 to 171,004, fally paid 115 5 hs "s 
осе and Huropean Tel., 4 [4 Guar. Debs., 1 to 1,000 ... n ч > ae 6. - m 06 a 83 
Submarine Cables Trum... . „ ser [Ort] .. — [244—129 124 —129 125 
United River Plate Telephone 55 6 6 „ 4$— 95 4— Ы in oe 
S os 55 5 Cum. Pret. Nos. 1—16, 639 e iis yes бё 1 19 Z wa чә 
е б ees eee II ee eee ose т" —MÓ eee ove 
Ой Wost African кор! 6 y 4 De [T1] 100 y 4 ees ‚ өөө 98 —101 98 —101 ene ҮҮ) 
West Ooast of America, Nos. 1—80, 000 and. 58,001—88 008 | 2à | .. .. m 1 1 oes е 
Do. do. 4% Deba., ‚1—1,500 gua. by: by Bras, £ Sub. ub. Tel. 100 ш 100 —108 100—413 | ..| . 
Western and B Teleeraph 4 eee TIT TY) ene 100 —104 100 —104 eee eee 
Western Telegraph, Ltd., Nos. 1—205,998 [III 10 ees eee eee 14$— 164 142— 151 15} 18 
"ls БА REA тибар, and series, 1906 eee Er B вое eee 106 B * "o oe T [Ir] 
Do. do. Quist Fret, 5. 10 „% . of of : 
do. do. 8 Cum. 2nd Pref. 00 10 6 TI. 7 — 8 7 — 8 eee өөө 
Do do. до, 6 % De „ Nos. 1 to 1,800 | 100 | 5 i 104 —107 104 —107 | | 
Western Union of U.B. Telegraph, 6 Y Ster. Bonds ... 100 6 “aa . | 98 —108 98 —108 e sas 


ELECTRICITY SUPPLY ema 


19,061 | Brompton "ESSERE lec. Lt. Sup., Ord., 101 to 19,761 514 |. 
12,000 Do. 7 9 Oum. Pref. we | 817 — ù% | 81—95 "M A 
, 80,000 Cheers Oress and Strand d Blectriaity Supply 8 7 8 * 9 % 1 10 — — 11 10 — 11 108 | iia 
20,000 = ao do. Nos. 80,001—60, 000! 5| .. 10 — 11 91— 10} Ж se 
20,000 р. do. 4$ 25 0 um. e 5 T mI | — 6 xd TT 
84,000 «Озше locii] Supply, Ond, m 5 6 6 6 * 1— 71— 8 | 7 a 
100,000 9 Deb. Stock Red. . Stock 43 e по —113 110 —12 j .. | .. 
60,000 ону of ‘Leadon 'Hlootrlo Lighting, Ord. L 40,001--100,000 .. 10 10 6 $ 4% 10—14 10 — 11 1 АЕ 
40,000 Do. 6 9% Oum. Pref., 1 to 40,000 10|6 18 — 14 |18 — 14 | 18g | 188 
400,000 Do. 5% Deb. Stock, Borip. (ine. ot E115) al ‘all paid mE. eo] .. 128—197 122 —127 ar Mu 
40,000 | County of Lond. & Brush Prov. E 10| n asl |... 93— 104 94— 103 10 9H 
20,000 Do. do. do. 6 95 Pref., 40,001 00,00 10 6 * 6 N | 121— 184 | 121— 1 | us Е 
200,000 44% Deb. Stock, Prov. Certs (all paid) Re... |... 109 — 112 109 —113 $ : 
26,100 ашсада Hleo. Оогр., Ord. Shares | 5 5 * 7 4— 5 | 4— | 
110,000 | London Hlectrio Supply ie ii Limited, Ord. $us 8 u T А ld— 2} 14— 24 MT ; 
48,050 ро. до. 6% Pref 5 „ 6 X.. | 4— 5 4t— 5 2 * 
100,000 " mts Р не 4% ын рь. Rd. Stock 5 101 rs 101 —108 A 
3000 dei o Bu y» 0 to 500 est eos 10 b 5 тт — 15 1 1 
22,500 Nos. 62 ‚501 to 85, 000 . 10 [III (I) eee 14 == 15 14 cmd 15 — ы 
220, Do. 4t iret Mortgage Debenture Btook | = cal 4% " Е —117 [14 —117 
196,000 Do. Ф Mort. Deb. Stock Red. m —97 | 95 — 97 
6,452 | Notting Hill Шесітіс Lighting Hec лр de 105 6 16 —17 |16—17 "- a 
. 81,080 | 86. James's and Pall Mall Electric Light, Ord. ... - Š 171 14 ie 15 — 16 15 — 16 159 16 
, Ро, до; ы] A Pret., 20,081 to 40,080 | 9— 9) | Si— Фра... E 
65,000 | South London Hleotrloity Supply, Ord. е 5 4 4 — 42 4 
__ 19,900 | Westminster Electric Supply, Ord., 101 to 80,00 , 5 12 % 12 & 13 & | 11 — 15 133 — 144ха 144 14 


b реча л таз jette being sm us аршы | 
Dividende marked § are fer a year consisting of the latter vast of ona EM one the Gest part 
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SHARE LIST OF ELECTRICAL COMPANIEB—Oownwes, 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


Present for 
NAME. tion week ended 
Ime fare the last throe youre, | Sep, tist, | Fob. ih. | Feb ath, 100 
t 1897. | 1998, | 1809 
65,000 Aluminium shares, Nos. 1—65, 000 . 0 eee 1 10 V eee eee 21— 81 21— 82 
90,000 ро. 43 % lat Mort. Deb. Stock Red. vs ». [Stock]... aes әз 96 —100 97 —102 
80,000 | British Bléctric Traction T E “ae 10 wa | 695 i 16 — 17 164— 173 
80,000 Do. do. 6 Cum. Pref. 80, 001—860, 000 10 | .. evi ©» 181— 18$ 181— 18$ 
200,000 Do. do. 6 % Perpetual Debenture Stock ... Stock sei .. 125 —128 |125 —128 
45,0001 |} British Electric Works Oo., Ord. EI shares, 50,001—95, 000 TN pee T iis y la | H— 1 | ... 
50,000 |t Do. do. 6 Ф Cum. Pref., 1—50, 000 . ro ак КЕ ze 1 1 i 
500 |t Do. do. 41 % 1st Mort. Deb. ee | 100 S Ke sai 99 —101 99 —101 
40,000 | British Insulated Wire Ord., Nos. 1 to 40,000 kis © б or i» 20 Y 18 — 14 12 — 13 
27,500 Do. do. 6 % Oum. Pref. Nos. 1 to 27,500 . б isi sae ssi 6 — 6 6 — 6 
90,000 Brush Bleol. E . Ord., 1 to 90,000 24 8 8 5 Е 1g— 2 lj— 2} 
. 90,000 Do. o. Non oum. жч Pref. , 1 to 90,000 2| 6 6 24— 28 
125,000: Do. do. b. Btock ^. |Btock| ... oss „ |110 —116 108 —118 xd 
60,000 Do. do. ыт Deb. Stock Red. eee Stock eee 006 е 102 —106 102 —105⁵ 
20,000 | Oallender’s Cable Construction shares, Nos. 1—20,000 ... 6 | 123%] 16 . | 14 — 15 14 — 15 
20,000 Do. do. 5 95 Cum. Pref. 5 T E P 51— 6 5)— 6 
90,000 Do. do. 44 Ф 1st Mort. Deb. Stock Red. Stock us Re" .. |110 —116 [111 —116 
218,583 Central London Railway, Ord. Shares eee eee 10 (ТҮ) eee eee 91— 10 9 — 10 
61,088 Do. do. Pref. half.shares - sis сее 5 |... " ds 4— 5 5 
71,447 Do. do. Def. do. TIS 000 eee 5 eee eee 4$— 5 44— 5 
855,000 | City and South London Railway . Stock 17% 21 11% 58 — 61 59 — 62 
87,000 | Do. do. Ord. shares, Nos. 22,501 to 60,000 #5 10s. pd. 10 885 чи 8 4 — 6 4 — 5 
82,006 dim ind Co. e Nos. 1 to x ,098 ee "р ee 8 eee eee eee 8)— 4 4 
5% 1st Mort. Reg ebs., 1 to 900 of 
100,000 2500 end ool te 11,000 of #50 Bed. J| | cc | = | = | 98 101 |98 —101 
99,261 dison & Swan Utd. Bl. Lgt., A" shares, #8 pd. 1 to99, 38i 5 6 6 sea 2 — d 2 — d 
17,189 Do. do. do. “А” Shares, 01—017,189 51 6 6 e 8)— 
Do. do. do. 4 % Deb. Stock Bed. ... | 100 N ses ex 98 — 96 98 — 95 
112,100 | Electric Construction, 1 to 112,100 ... ea T" 3 6 6 eas 21— 2 2i— 27 
25, Do. do. 7 Cum. Pref., 1 to 25,000 eee 2 7 7 TD 23 т 81 = 8} 
140,800 Do. do. 4% P Ist Mort. Deb. Stock |... |Btock| ... $68 .Q. |108 —106 104 —107 
91,196 | Elmore’s Patent Copper D ting, 1 to 70,000 ... iss 2 p eos — É 
9,600: Greenwood & Batley, 7 АА. . Pref., 1 to 9,000 oe 10 7 7 .. | 10 — 12 10 — 13 
80,000 pud (W. t. ph Works, Ord. eet ove eee 6 12 14 mm 14 ==? 15 14 — 16 
12,000 do. y 4 Pref. eee eee 5 7 7 °з» 6 
60,000 Mort. Deb. Stock. tock é ҮТҮ! eee 111 —114 110 —114 
50,000 0 OS] .. 
800,000 A ies А 
87,500 
10,000 
5850 
150, 000 "T 
,000 
а, 000 51— 6 
101 —104 
t Quotations on Liverpool Stock Exchange. t Unless otherwise stated all shares are fully paid. 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
*Birmingham Dlectrio Supply, Ordinary £5 (fully pire 8—10.: Kensington and Knightsbridge Electric Lighting, Ordinary Shares £6 (fully 
Brompton aud Kene npon, 44% Decade we of £100, 104—107. ) 13—18; lst Preference Cumulative 6 %, £5 (fully hares 11 %. 74-8. De 
National Electric Free W ntures, 108—106. Dividend, 1899, on Ordinary Shares 
Oldham, Ashton, and Hyde E бано Хато , Ord., 17—19. Kidderminster and District Eleotrio, Pret. (46 pd.), 6—6}. 
А до. Pref. (£10 pd.), 10—11. T. Parker, £10 “tally paid), 18}. 
Smithfield Market Electric, 2—8. 
“From Birmingbam Bhare List. | | Bank rate of e of discount 4 per cent. (January 26th, 1900). 
CHEMICALS, &o. | This week. Last week. | Inc, or Dec. "Un So. (continued), 
Co Bh eo ee ee 
a Acid, H rochiérie өө oo per cwt. x. 2 oe A P ro Bove eo — ton 
a w N ee eo өө рет owt. rd * ee e ” (Electrolytic), Bars ee per ton 
ae и Охан .. ee ee per сті. е е oe e n .. per ton 
9 y Bulphurie eo oe oe per owt. ay ui ee 6 н : » ae per ton 
жоса ig Ри өө ee ee per owt, е l- oe 6 н н Н. O. wire рег 1Ь. 
а закова uriate (crystal) .. P NE 2 — ee г зе — m ee ee De ib. 
и н oe ee ee н ee e ее • 
powder eo ов ton 1 1 85 German Silver Wire ..  .. Ib. 
2 alchife uf Carbon «„ өө Der ten 415 #15 АК А Gatee-pereba, fine se, вө Ber Ib. 
a Borar eo c оос «ео рет ton 416 10 £16 10 $e À Indie-rabber, Рага fine ee per lb. 
a Bensole (90 °/.) eo ө» „ Per gal. H^ 71 s 6 Iron, Charecal Sheets .. .. per ton 
€ „ ( lo oo +» Der gal. р. oe б » Pig ) per ton 
6 8 oe eo ee per ton £85 ee 6 и according to size per ton 
а Ni Е; еә eo per ton 6% A25 ee 6 м Scrap, vy eo ee per ton 
a „ White Sugar .. .. per ton 481 481 ө € » Wire galvanised No. 8.. per ton 
@ Peroxide .. ee ee per ton 877 10 91 10 oe . 
a мес суга ` * per gal. 2/9 2/9 a 9 Lead, English Ingot ee ee per ton 
aes fas „ 5/6 6/6 Manganin Wire No. W. peris 
a Potash, hromat Иа casks.. аЬ, E 4а. ad. ino. g Mercury. 5 ы?” bottle 
а  Bisulphae 5 Per ten 4% £35 P 4 m ae The ner Per Ib. 
a8 of Magnesia". 2 Per dn #440 44 10 f о ова Шай гын Par 1b 
2 Gulp, базе Flower t Per ten — 4 46 йа A Foll bare & rods per Ib. 
: 5 . per ton 5 10 65 10 T P " rd зир & sheet per. 
иша . . per ton 45 45 s oPlatimum .. .. .. .. per os. 
* aout Om whito 70°) .. ре: on аш x n ee p Silicium a ia dasoa ы 
a n Orystals ee е ee Steal, Magnet, ace’d’ 
€ n Bichromate, casks "T! Per Ib. 41d. 814. 4d inc $ Steel, Magne bes T ee 
METALS, &о. g Tin, block .. ges SS . per ton 
Aluminium Wire, in ton lots.. per ton 299 РҮ 9 iu ee per lb. 
' in ton lots.. per ton 4191 ee wire Nos. 1 to 18. per lb. 
p Babbitt’s metal .. per ton | £85 to 4145| £85 to £145 ; р White Anii - 
e Brass o 9" 1019") basis per lb. ва. “ White Ant" brand 
€ „ ee 104. оа, d Tarn, Cotton, В г. bundles pr ib. - 
8 pn » (solid drawn) .. per lb. 9d. 9d. i j n Best Flax, b lea. „ per Ib. | .. 
e Wire, besis .. per ib, 9. Bad. oe „ Hemp,8plyl0lbs. .. регі, | c- 
е Copper Tubes (brazed) .. per lb. 111d. 1134. б | J n»n » B , 10 Ibs. er 
cl arawn) .. per lb. Ша. 14. | | „ Jute, 180 Ibs. rove 
* Copper Bars (test selected) . £66 | «56 Vs | k Zino, Sheet (Vielle Mon 237 p.t. i 
Ней ti b 
Snot feats Bra о. wore, o p отра» 
b The British Aluminium Company, Led. ph Works Company, m Мешти, W. T. Glover & Oo., Led. 
e Mesers. Thos. Bolton & Soas, Messrs, James & Shakzpeare, n Messrs. P. 
virt pte & Bons | . мош, Jackson & ТШ, о 
с Frederick & Co. ` feet Boina ri соте. » 
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REFUSE DESTRUCTION AND ELECTRIC 
| LIGHTING IN BERMONDSEY. 


CRIMICIBMB OF THE Сонвотлтка ENGINEEBS. 


Arran a short discussion the Bermondsey Vestry, on Monday night 
last week, finally settled the question of the refuse destructor to be 
used in conjunction with the electric lighting station. The subject was 
. Mr. Т. Оох, who mentioned that the Electric Lighting 
the destructors at Leyton, Shoreditch, 
Olerkenwell and Brixton, and that they had selected the type in 
at Leyton for the approval of the Vestry. The tenders had 
been under the consideration of the committee and the consulting 


, and the latter had prepared a special report on the 


may be well to recall the fact that the Vestry invited tenders 
destructor to destroy 50 tons of ashbin refuse in a work- 
of 32 hours, for three water-tube boilers, fans, and motors for 
ht, flues and economiser, and sundry works. Alternative 
required for the boilers, but, as the original scheme has 
extended, the seven tenders recently received have been con- 
only in sofar as they relate to the inclusion of the larger size of 
. On this basis the tenders are as follows, the water evaporated 
g that guaranteed by the respective firms :— | ue 
aver 
| evaporated 
Large per Ib. of 


boilers 
(2,010 sq. ft.) burnt. 
ted Ck Л, a .. 26,198 10 0 . 11. 
пазор ga Syndicate ue 6,250 0 . 1 
& ude .. v T x T 


iH 


T HE 
IR, 


E 
E 
б 


Hughes & Stirling 
Manlove, Alliott & Co. 29 T 
7. Horsfall Destructor Company... 


As the subject is of considerable interest, no apology need be 
made for quoting at some length from the exhaustive report on the 
tenders by Messrs. Kincaid, Waller & Manville, who state that the 
two lowest tenders are for two destructors of more or less novel 
‘designs. The prices of these should naturally be very much lower 
than for the others, as the work and material involved in their oon- 


Wruction is so much smaller than the more ordinary designs. Pro- 
éeeding to criticize the proposals in detail, the consulting engineers 
consider the tenders in the order of their prices. atate :— 


They 

1. Messrs. W. F. Mason, Limited, whose tender is the lowest of 
‘all, at £6,123 10s., do not propose to burn the refuse in the more 
usual way by completing its combustion in each cell by burning it 
on the fire-bars and allowing the gases produced by its combustion to 
pase immediately to the boilers; their system, in place of this, 

volves the refuse being burnt at а comparatively low крш 
8 cell, the air admi to this on of tbe cell 
through a steam jet blower being only sufficient to burn the refuse at 
a low tem : оэ, апа о саме the сези тепе во чып 
destructively distilled, an e gases produced by estructive 
i in a further section of each cell with a fresh 


this arrangement also is prope that is required for this par- | 


Shou 


revolve. In front of the furnace is placed a cell in which coal, coke, 
or other fuel is burnt, by means of which the refuse in the tubular 
furnace is kept well burning; and it is to be remarked that this isthe 
only tender in which it is pro to use extraneous fuel in order to 
complete the combustion of the refuse itself. In a pamphlet accom- 
panying their tender the syndicate states:—' Anyone who has had 
өре in the cremation of refuse will know tbat many tons of 
coke are used in getting the cells and other destructors sufficiently 
heated to receive the refuse, with the result that a mass of clinker is 
obtained as residue.” This remarkable statement all the members 
of your Oommittee will no doubt recognise as і 


being entirely 
inacowrate, and perhaps shows the measure of reliance that can be 


one is stopped 


placed upon the statements of this company. They, further, do not 
conform to the specification in several 5 for instance, 
tendering to put in two boilers in place о? . 16 is true that the 
two boilers are of the same capacity as the three specified ; but it is 
essential in your сме to have бое and nottwo, кезда TA when 

от repairs or cleaning, you ma ve two- 
thirds of the total possible output. T'heteforo it woul be inadmissible 
to putin only two boilers of larger size, leaving altogether out of 
consideration the fact that two boilers, having between them the 
capacity of three would not be so expensive. 


plants for the Corporations of Gloucester Blackburn; but they do 
not state that they have any of their destructors yet. А 
4. tender next in advance of that of Heenan and 


Froude, is that of Messrs. J. Baker & Sons, of London, whose price 
a eo 7s. 9d. It is to be noted that this price includes five cells 


good many pus distinctly original. In place of а common air duct, 
whole of the destruotor cells with forced draught, а 

operate 3 ung ped tana sop oak maring each one 
pen and ens gases uced during the drying of 
the refuse to be drawn off and returned under the fire bars. The 
arrangement proposed seems to provide very effectually for the com- 
bustion of the refuse, but there are several points in which they have 
not followed the specification in the general tof the plant, 
which we are of opinion would require modi , Should you be 
inclined to accept their tender. They have, for instance, placed the 
economiser under the inclined roadway ; we specially put it outside 
the inclined roadway in order to admit of the tubes wn out 
when required, which would not be possible in the position shown 
by Messrs. Baker & Sons. The arrangement of fiues also does not 
comply with that stipulated for in the specification, as in their 
there is one portion of the fue which could not be cleaned 


whilst the boilers and destructors were at work. The re-arrangement 


chief point against this firm's tender is the fact that their practical 
experience of dust destructor construction must be very limited, since 
they only refer to one destructor which they have recently erected in 
Tan ry for о Clerkenwell узу ; and шу йо n state whether 
e ous novel arrangements they pro their tender to you 
are actually in work there or not. кү di 
5. The firm tendering next higher to Messrs. Baker & Sons are 
Mesers. Hughes & Stirling, of Liverpool, who quote £10,242. The 
arrangement proposed by this firm consists in placing two destructor 
cells with the combustion chamber in between, in front of each of 
the three boilers, and arranging the firing of the boiler with coal on 
ite own firebars at the side. This Arm etate that the arrangement 
proposed is similar to those constructed by Messrs. Beaman & Deas, 
ut with certein improvements introduced by their engineer, Mr. 
Liversedge, who has constructed а number of the dust destructors 
erected by that firm, of which a list is given. We believe that you 
inspected a destructor of this type at Leyton. They have shown 
their boilers and cells in а different position within the destructor 
house to that shown in the specification; but if necessary, the 
arrangement there pe posed could probably be adhered to by them 
without much difficulty. One important modification from the 
55 ine 0 . 
pping floor over the in place of at the of 
the cells. The arrangement 5 a suitable one, and 
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there can be no doubt that the experiences so far gained with this 
type of destructor have been satisfactory. 

6. Tne tender next in advance of that of Messrs. Hughes & Stirling, 
is that of Messrs. Manlove, Alliott & Oo., at £11,800. This firm 
propose to put up a destructor exactly in accordance with the sveci- 

cation, and make no comments or alternative propositions. They, 
of course, have bad a very large experience in dust destructor work, 
and, as you will recollect, were the contractors for the combined dust 
destructor and electric lighting station at Shoreditch, which was the 
first of its kind to be erected. 

7. The next and higoest tender is that of the Horsfall Destructor 
Oompany, at £11,952 12s. This company, as you are aware, is also 
one that has had very large experience in the construction of dust 
deatructors, and has erected many that have given excellent results. 
They propose а novel arrangement of cells and boilers, for, in place 
of allocating particular cells to particular boilers, they set the whole 
six cells into two banks, feeding into a common flae, which carries 
the hot gases produced by the whole six cells to the battery of boilers, 
the gases being divided between the three boilers at will by means of 
suitable dampers. They advocate this arrangement siace they state 
that the clinkering of one cell does not interfere with the average 
temperature of the gases p from the remainder of the cells 
to the boilers; and there seems to a good deal of reason in this 
contention. Against it, however, must be set the disadvantage of the 
comparatively long brick flae betweer the cells and the boilers. Ав 
you are probably aware, the brickwork of the flae would radiate a 
considerable amount of the heat contained in the gases during their 
passage from the cells to the boilers ; and apart from other considera- 
tions, there can be no doubt that it is better to make the passages 
between the cells and the boilers as short as possible on this account. 
. The details of the cells they propose are of the very latest type, and 
are first class in every respect. 

The Electric Lighting Committee recommended the acceptance of 
the tender of Mesars. Hughes & Stirling, amounting to £10,243, and, 
after discussion, the proposal was unanimously adopted. 


BRITISH TRAMWAY DEVELOPMENT. 


ALTHGUGH in the later applications of mechanical traction to tram- 
ways this country is still far behind what has been acoomplished in 
other countries, there is nevertheless a certain amount of interest 
attaching to the development of the tramway, even if it mainly 
demonstrates how a modern improvement may be for a time stifled 
by the active opposition of & certain section of the public, and by 
the difficulty of securing Parliamentary powers. Just as the violent 
antagonism of land owners, local authorities, and in some measare 
that of the Press, delayed the introduction of electrical methods of 
working tramways, so did the opposition of property owners prevent 
for a period the use of horse tramways. He would be a bold man 
who, to-day, proposed to construct a line of tramways along the 
Bayswater Road to Marble Arch, yet such proposal was actually 
carried into effect as long ago аз 1860. Despite the official opposition 
of the Chief Commissioner of Works, and the flat refusal of Par- 
liament to grant powers, George Francis Train, under agreement with 
the local authorities, actually laid down lines from the Marble Arch 
along Bayswater Road, from Westminster to Victoria Station, and on 
the Surrey side from Westminster Bridge to Kennington Park. Bat 
public feeling was overwhelmingly against the innovation, and 
amidst a storm of disapproval, the lines were abandoned after а brief 


Apart from being one of the earlier pioneers of tramways, Ge 
Francis Train deserves our admiration for the courageous anne 
in which he carried out his echemes in face of the opposition of 
Parliament and the public. One cannot help feeling that such a man 
would have been useful in later days when the elecirical industry 
was practically strangled by preposterous legislation. An entertain- 
ing chapter in the development of British tramways is contributed 
to Cassier's Magazine for tnis month by Mr. J. Olifton Robinson, and 
though the remarks of the writer are, as regards electric tramways, 
confined to systems with which he is personally asscciated, and can 
hardly be taken as indicative of the progress that is being made 
generally, there is a good deal of information given which is extremely 
useful at the present juncture. In laying bate some of the mysteries 
that have hitherto surrounded the introduction of tramways ínto this 
country the article is of some value, and the illustrations of the early 
lines of Birkenhead and London ought to be of extreme interest to 
all who are asscciated with this method of traction. It has been 
frequently asserted of late, more especially by professional cynios, 
that tramway tracks are a measure of the badness of the roads, but, 
curiously enough, the development of the tramway in this country 
has proceeded almost simultaneously with the improvement of road 
surfaces. One quite appreciates the fact that motor cars might 
possess a greater degree of usefulness as public conveyances if roads 
were uniformly good, but one cannot have asphalte everywhere; 
moreover, does it not appear reasonable that a vebicle carrying 60 
passengers, for which the modern tramcar is made, would be better 
confined to a specially made track, rather than be permitted to select 
its own route? Besides, tramways do aid very materially in pre- 
venting blocks in crowded thoroughfares. A tramcar is rarely hun 
up in the same manner as an omnibus, for it is re 
by the drivers of ordinary vehicles that a tramcar has a prescriptive 
right to its ronte, whereas a motor car possesses no more than the 
ordinary rights of road. No doubt the extraordinary development of 
tramways in America was mainly due to the inordinate badness of 
the roads; bnt in spite of the improved methods of street paving 
that are in vogue in this country, tramways are extending with 


marked rapidity, во one can hardly say nowadays that a tramway 
system is not due to sometbing more than bad paving. 

Toe early systems of Train, though carried out long after attempts 
made in America, were in London foredoomed to failure on account 
of the construction of the permanent way. He adopted what were 
posed of rolled steel, and weighing 


abandonment of the line. Whether itis that usage does much to 
break down opposition is difficult to say, but one haseven recently heard 
the present tramway com deeply anathematised on account of 
the difference of level between the raileand the road surface. Train 
was much more suo: ful in his attempts to carry out his tram- 
way system in Birkenhead, and apart from a subsequent 
alteration of the rails, the track which he laid down in 1860 still 
forms part of the present tramway system. This was followed by a 
System between Burslem and y which, until recently, was used 
as part of the North Staffordshire Tramways. Mr. Train next intro- 
duced tramways into Darlington, which have run without intermission 
to the present time, though they are about to be converted into elec- 
tric tramways. Improvements in rails and track construction fullowed 
Train's early efforts, but it was not until 1878 that a system was 
arrived at which gave much promise of permanence; this was based 
on the Gowans girder rail, which weighed from 73 to 100 los. per 
yard. In Edinburgh, where the method was employed, the girder 
rails were laid in & bed of concrete, the paving consisting of granite 
sets. Onilled steel blocks with diced surface were laid alternately 
with the granite blocks at each side of the rail, the whole being 
thoroughly grouted and bonded together with bituminous tar. 

With the great increase in cost of the road bed, which became neces- 
вату to give efficient working, it soon became apparent that horse haul- 
age absorb3d too much of the revenue. T'nere were not only the normal 
expenses, but horse traction was liable to great flactuations; the price of 
fodder, and illness among the stad were matters that seriously affected 
the financial standing of a tramway concern. Moreover, the question 
of the load factor with horse traction was an extremely serious one. 
It was easy enough to reserve care for exceptional traffic, bat stand- 
Hf plant in the shape of horseflesh was always attended with 

ficulties. Horse tramway companies very soon came to the end of 
their tether, and A eyes of the tramway manager were directed 


the accepted form of traction. Although Mr. Robinson does not give 
much account of the steam trams of the country, we think they have 
had a not unimportant bearing upon the introduction of electric tram- 
ways, Іс was only by the use of steam that tramways were at ali 
racticable in many of the Staffordshire, Lancashire, and Y orkehire 
ts, and so useful and convenient did they become to the 
inhabitants that the evils of steam trams were cbeerfully endured. 
Then came the electrical system with ite cleanliness, rapidity, and 
brightness, and the steam tram was quickly ousted. One can quite 
appreciate any town after a period of steam trams readily adopiing 
electricity, and this is precisely what has occurred in many parts of 
the country. Save for the sentimental opposition of she public, 
the electric method easily carried conviction woen arrayed against 
the horse tramway with its high cost of hau and slowness of 
service, and the steam system with its dirt and ansightliness. We 
are quite aware that the most formidable competitor of electrical 
methods was the cable, but then it was exceedingly rare in this 
country, otherwise we think the advocates of electric traction would 
have had much harder battles to fight. The cable system was entirely 
free from the objections of the horse and the steam systems, and i$ 
bad a degree of flexibility which was quite absent from the others. 
We know now, of cuurse, that it has distinct limitations, bat, never- 
theless, we have often wondered that cable systems were not adopted 
to greater extent before electric methods had become fully 
worked ont. 
Mr. Robinson suggests that the development of eleotric traction in 
the Usited Kingdom is the work of the past 10 years, but we should be 
inclined to say tnat the real and true development of electric traction 
is confined to the last four or five years, for ıt was not until 1896 that 
а line was constructed in conformity with Board of Trade rules. We 
quite share the author's opinion tbat the problem of traction must be 
faced in a broad and generous way, and it may be said in jastice 
to those who are working on the subject, both. municipalities and 
joint stock com „that there is not much disposition to treat 
the matter in any niggardly spirit; in fact, it is a moot point whether 
те 5 is not rather to exploit traction at the expense of 
hting. | 
Naturally, the author has something interesting to say regarding 
the lines witi which he is mostly associated, but he would have been 
treating the subject in a more comprehensive way if he had 
made more than passing reference to what is being done by the great 
municipalities and by private enterprise in different parte of the 
country. The Stockton and Middlesborough tramways, no doubt, 
embody the very latest practice in tramways, and in the system that 
is being carried ont on the London United Tramways, there is much 
which will interest most engineers. We are permitted a glimpse of 
what is being done there, not only by a view of а temple-like structure 
which is to do duty as a power house, but there are some interesting 
details of the line which, however, may or may not be altered with 
the sanction of the Board of Trade. 
There are points of real interest raised in the article, and not least 
is one relating to the type of cars. It is probably among many 
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open question whether it is better practice 
to use trailers or a larger type of trolley car running at frequent 
intervals. The experience at Stockton is unmistakebly iu favour 
of the latter practice. Although the gauge i« only 3 feet 6 inches, 
has been constructed capable of carrying 60 pas- 

sengers, which is distinctly creditable to the car builders, though 
be permitted to doubt how far such a type would be 

usefal on less crowded lines than prevail in the Stockton district. 
We have often in these columns expressed t at the amount 
which the managers of electric tramways displayed on 
question of cost of o g lines; as Mr. Robinson has been 
ed in a few electric lines, it is distinctly interesting to have 


H 


from him an authoritative statement as to what tho actual cost is on 
lines with which he is associated. Broadly speaking, he states that 
tho cost of operation of a first-class electric line amounts to 5@. per 
5 run, and what he has actually experienced works out as 
w8 :— 

Power houso m e$ ids 07734. 

Traffic expenses ... EN wae 2:-5034. 

Maintenance and renewal к ve 1:009d. 

. Local rates and taxes, &o. . 0715å. 

5 000d. 


He finds the energy per car-mile is 1:046 xw.-hour, and adding the 
proportion for maintenance and renewal, this is produced at a total 


COUNTY OF LONDON AND BRUSH PRO- 
VINCIAL ELECTRIC LIGHTING BILL. 


Wa are indebted to the Times Parliamentary columns for the follow- 
ing report of the proceedings in the House of Commons on Monday 
а on the motion for the second reading of the above Bill :— 

. PIOKERSGILL (Bethnal Green, S. W.) moved that the Bill be 


end the promoters for powers to establish some half а dosen 
central generating stations, and to link up the various ons of 
their area of supply. The latter object involved the laying of new 


po 

munity expressed through the local authority. Furthermore, by the 
Billthe company were breaking faith with those local authorities 
. who had consented to the various orders under which the company 
had established their eight separate electric lighting undertakings. 
The power of purchase which the local authorities now possessed 

be rendered entirely illusory if by this Bill the House consented 
to each separate undertaking becoming part of a gigantic under- 

stretching over almost every part of London. In conclusion, 
he pointed out that the preamble of the Bill was last year thrown 
out by a Oommittee of the House. 

Bir A. RoLLIT (Islington, S.) as the representative of one of the 
districts affected by the Bill, seconded its rejection. The Bill was 
an attempt to override by private legislation the general law of the 
land, especially the provisions of electric lighting Acts, which 
required the consent of the local authorities for carrying out such 
undertakings. Among the powers asked for by the Bill was one to 
break up roads and streets not only of districts interested in the 
sapply, but of intermediate districta which got no benefit from it 
whatever. He was sure the House would not sanction such a pro- 
Vision. As the local authority had the interests of the community 
most at heart, every undertaking of this kind should bave its 


a та}, 
12 Ктивив (Wandsworth) submitted that none of the reasons 
advanced against the Bill afforded any reason why the House should 
depart from its usual course of sending such measures to be fully 
by a Committee. The powers asked for by the Bill for 
breaking up the roads and streets of intervening districts struck one 
at first sight as being strong. But Parliament, in its wisdom, had 
entrasted private companies with the carrying on of industries like 
electric lighting, and it was bound to give them every facility for 
carrying out their undertakings in the most economical and approved 
manner. If the Bill were sent to a committee, evidence would be 
taken in regard to all the objections advanced against it. 

Mr. Bonns said that, as the representative of one of the intervening 
districts, he supported the rejection of the Bill.’ He regretted that 
the Bill had not been postponed until the House had come to a deci- 
tion with regard to the general electrio lighting Bill which would 
come on towards the end of the week. He objected to the Bill 
becanse it sought powers to cut up an intervening area which it was 
not authorised to supply with electricity, because its housing scheme 


was very defective, because it sought to abstract water from the 
Wandle, and because no protection was given to the consumers in the 
event of the electric supply failing. 

Ме. Marks (Tower Hamlets, Bt. George's) also supported the 
rejection of the Bill. In November next, he said, the new London 
municipalities would come into existence. Great things were hoped 
from them, and not the least of those great things had reference to 


therefore he hoped the House would order the Bill to stand over for 


the present, 

Bir J. Fergusson nohester, N. N.) urged that the House should 
not, on ez parte evi , reject a Bill at this stage when they had 
provided machinery for thoroughly investigating the facts and judging 
whether there were any pablis or private reasons why the ВШ should 
not proceed. He could not agree that anything had been said to 
induce the House to depart from the wholesome rule almost invari- 
ably observed in these matters. | 

Mr. Bourxors (Marylebone, E.) said the р of this company, 
in which he had absolutely no interest, to pass ugh an intervening 
area was not a novel one. Last Session two electric lighting com- 

obtained Acte wbich дата them power to pass through 

cte, although they were not actually authorised to supply light 

or energy in those districts. This Bill would only facilitate the die- 

tribution of the electric light, and it would in no way interfere with 

the rights or powers of any municipality or local body. What, he 

asked, would be the position of London with regard to the electric 
light if it had been left to the municipalities ? 

Mr. Вохтон (Tower Hamlets, Poplar) complained that the House 
bad received no guidance with regard to the Bill from. the Local 
Government Board. Under the circumstances of the momert, with 
the new local bodies coming into existence, he thought the Bill might 
very well stand over for tbis Session. 

The House divided, when the numbers were— 


F'or the second reading... абал 588 ге igs 15 


Мајоу . 42 
The Bill was therefore lost. j 


THE UTILISATION OF WASTE HEAT. 


eating per se, but it certainly does appear strange when, as the 
| points ont, there is so much heat goiog to waste 
from the funnel, that some of this wasted heat be used for 


feed heating 
say the least, be saved by any system of feed heating by the same 
peculiar action, if such really existe, that is held to explain the 
paradoxical saviog due to the live steam heater. This economy we 
вау would be secured by any form of fiae feed heater, as well as the 
economy due to the use of otherwise wasted heat. The Engineer 
asks why feed heater coils cannot be placed in the basesof the funnels 
of steam ships. These funnel bases radiate an enormous heat, as is 
so pleasantly apparent to the passenger who shelters on the lee of 
the . One-tenth of the heat wasted to produce а good 


chimney ught is the Engineer's estimate of the power re- 
quired to drive a fan to give as good a draught, but one 
variable to suit atmospheric conditions. In an electric 


light station the occurrence of a fog that will make an enormous 
demand for light, and therefore, of course, for steam, is Nature's 
opportunity to choke down the chimney draught. Just when good 
draught is most needed, it fails. A fan saves the expense of a very 
costly chimney, and new works are advised to carefully consider 
bstween them and fans, which cost less, are movable, and can be 
ortion of the waste heat. To secure this 


any system of air heating by means of tubular heaters. They seem 
to us of far too costly a construction for their purpose and capacity. 
The kind of heater that appears to сЁ зг itself is one somewhat after 
the fashion of the hot blast stove, a system of brick chequer work in 
two chambers placed alternately in the course of the incoming and 
outgoing air. 

Te recognition of the steam engine asa far more efficient machine 
than it was once customary to consider it under the misappreheneion 
of the true theory of heat has thrown the onus of wastefulness 
upon the boiler. Whereas 1 lb. of coal will theoretically evaporate 
about 15 lbs. of water, it is looked on as doing well if it evaporates 
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10 Iba., or even 9 lbs. Practically the bulk of the loss is evenly 


divided between the chimney heat and the incompetence of the fire- | 


man, and tbis must ever be the case while the attempt is made to 
burn coal in thin layers, for want of a draught sufficient to 
deal with it in thick layers; and in water-cooled furnaces. The most 
skilfül fireman eannot keep excessive air from passing a thin fire 
unutilised, nor can he prevent smoke with the poor draught on a 
thick fire, or in a water-cooled furnace. With a fan dranght all 
conditions may be improved, but it would be more than useless to 
employ good fan draughts unless there are suitable fires for the air to 
serve. Apart from, if not beyond the question of feed heating comes 
that of reduced air supply. The 50 per cent. to 100 per cent. excess of 
air carries a correspondingly greater amount of heat to waste at any 
temperature, as well as offering a much greater volume of gas to be 
dealt with by each unit of heating surface placed to absorb the heat. 
The beat is reduced in intensity and distributed through a greater 
volume cf air, and is correspondingly more difficult to deal with. If 
steam power ів to hold its own with gas power, it is likely that a change 
will reqaire to be made in the methods of burning coal, во as to secure 
combustion with a minimum of air, and within more suitable 
furnaces as regards lining. As matters are now arranged, we find 
professors blaming the coal, and some men going so far as to say that 
all the hydrogens of bituminous coals must be wasted. Yet petroleum 
is all hydro-carbon, and, next to electricity, is the cleanest means of 
artificial light, and can be easily burned smokelesely for steam 
generation. It is the furnaces, not the coal, that are in fault. 


+ 


BOILER EXPLOSIONS. 


Тнв ordinary practical repairing boiler maker may, says the Practical 
Engineer, be quite an expert at his work, yet totally unable to gauge 
the suitability of a boiler for a given pressure, Iu a recent report of 
the Board of Trade on an explosion (Report No. 1,176) it appears 
that a boiler of unknown age that had been twice sold as seoond- 
hand, was pronounced by & working boiler maker as fit for 70 to 
80 lbs. pressure, though the boiler had previously been insured at 
40 lbs., not that this, however, means of necessity that it was only 
fit for this pressure. The old weight on the safety valve was 
increased and the boiler worked at 70 lbs. 

It was vertical, 9 feet diameter and 9 feet 2 inches high, and had a 
firebox 4 feet 4 inches distmeter and 4 feet 14 inches high of à-inch 
plates, with a 44-inch dish upwards of the crown, which was flanged 
in the usual way to the firebox barrel. The boiler exploded, and 
flew 400 feet, killing the fireman. It was found that the firebox was 
badly pitted on the water side and the pits had been carefully filled 
with cement. The plates in places were only ,,-inch thick, but the 
average thickness ranged from j-inch to Д -іроћ. | 

When the last purchase was made the insurance policy was handed 
over with the boiler, and the 40 Ibs. was noticed to have 
been changed to 70 lbs. from some other 


evidence. 

It is no unusual thing for a boiler to be refused at, say, 50 Ibs. 
pressure, and sfcerwards accepted by the same company at, вау, 
60 lbs. There is notbing to grumble or feel nervous about in this. 
A boiler long set in a damp place va ро Кош fully visible, and 


tice, a purchaser of a second-hand boiler would naturally want to sec 
its deed, and a properly attested form of this kind would place the 
perfectly legitimate trade in second-hand boilers upon a sound and 
safe basis. hand boiler 


А been torn. The commission 
investigate thought that the boiler broker had done this, for his written 
7 corresponded with the 7 of the alteration in the 70 lb., but the 
broker was given the benefit of the doubt that still remained. 

The purchaser was let off because it was found that he really 
believed the working boiler maker was 4 competent judge of the 
proper pressure, but it was a question if he was justified in forming 
such a belief as а steam user, and an employer, anda businese man; 
but then he bad followed the advice of bis boiler makers, and was 
not held blameable., The working boiler maker had not even 
examined the boiler, but- had apparently done his best to get it sold 
во that he might have the job of repairing it. We think he got off 
very easily with a fine of £15 in the shape of a contribution to the 
costs of the inquiry. He had even cemented pitted holes level, so as 
to facilitate the purchase of the boiler. 

We wish it could have been positively ascertained who had 
falsified the documentary evidence of the boiler's condition. 


We should like to see the second-hand boiler question tackled in a 
much more businesslike and purposefal manner than by the milk. 
and-water methods of these farcical Board of Trade inquiries. 


THE MAXIMUM-DEMAND SYSTEM OF 
CHARGING FOR ELECTRICAL ENERGY. 


By W. PERREN MAYOOOK, M.LE.E. 


THE maximum-demand system ig а method of charging for 
the supply of electrical energy which is already very widely 
adopted in this country, and is yearly increasing in favour 
with those who have the жерй na of affairs. It is one of 
the most rational in existence, but, unfortunately, is not easy 
to grasp at first, a fact which often leads to much friction 
between the sp, Sno and the supplied, the latter seldom 
being ableto understand the reasons for the apparently whally 
unreasonable fluctuations which characterise their quarterly 
accounts. It is the object of this article to give the reasons 
for and to explain this 8 in а manner which will make 
it clear to the uninitiated. In passant, it may be mentioned 
that a short account by me of this method and its birthplace 
appeared in the issue of this journal for February 28th, 
1896; and that a fuller and illustrated description of the 
rebate indicator and its use was given by you in issue 
for November 6th, 1896. Other articles may have since 
appeared, but I do not remember any, excepting, of course, 
that by Mr. Louis J. Steele, on the “ Wright and other 
"rg Demand Indicators," in the issue of January 
5 

The fact that the system is in use in no leas than 84 of 
the 290 or so cities, towns, and districts now supplied with 
electrical energy, may be taken as indisputable evidence of 
its merita, particularly when it is borne in mind that it is 
comparatively a new system, and that it has ousted, and is 
ousting, various other methods of charging that have been 


comparison, it would be to consider the total 
number of Mp сн „нду on this method, and to find what 
proportion this bore to thetotal number in use in the United 


Kingdom, which latter, by the way, is now equivalent to 
over 7,000,000 8-o.P. lampe, the increase during the past 
12 months being 14 millions. 
At & rough estimate it may be said that about one-third of 
the total lamps in the kingdom are charged for on the 
maximum-demand system. Out of the 38 metropolitan and 
suburban areas of supply it is adopted in 18, or practically 
one-half ; whilst among the large towns where it is in use 
may be mentioned Aberdeen, Belfast, Birkenhead, Black- 
burn, Bolton, Brighton, Burnley, Cardiff, Croydon, Derby, 
Dundee, Glasgow, Hull, Nottingham, Oldham, Preston, 
Salford, Southampton, South Shields, Sunderland, and 
Wolverhampton. Had this method of charging been 
invented some earlier than it was, there is not the 
slightest doubt that it would have been already in use in 
many other towns that, so far, have not taken it u 
hen one considers the utterly different conditions under 
which electrical energy and gas are generated and diskri- 
bated, it must be evident that the ordinary way of charging 
in direct proportion to the consumption, which obtains, and is 
satisfactory in the latter case, would not be so in the former. 
To the gas company it does not matter very much whether 
you spread your consumption over a good portion of the 
dark hours, or crowd it into а very short space of time, except 
so far as possible alteration of pressure is concerned; but 
to the electric-light people it makes all the difference in the 
world. At the gas works generation and storage can go on 
during the whole 24 hours, if necessary; and, becanse of the 
power of storage, the amount of generating plant is very 
much less than would be requisite had the gas to be got 
off as fast as, and at the same time as, it was wanted, м 
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is the case with eleotricity, especially. in alternating-current 
distribution. 

In the electricity works, enough machinery has to be pnt 
down to supply the maximum demand at the busiest times 
in the year, viz., from about 6 to 8 on Saturday evenings 


during the winter months, particularly just before Christmas. 


During the greater part of every 24 hours, especially in the 
spring, summer, and antumn months, the majority of the 
electric generators are standing idle. Bat they must be 
there, nevertheless, and it is just those little sums for interest 
on sunk capital, upkeep, depreciation, rental, and wages 
(which have to be found whether the machines are working 
or not), that furnish the primary reasons for the mode of 
charging now under consideration. 

It may sound startling, but it is nevertheless true, that 
when an electricity station has a full connection of customers, 
the plant (boilers, engines, and generators, and во on) have 
only sufficient capacity to supply a proportion of the total 
lamps, &o., lean | as, of conrse, it could never happen 
that all the lamps in a town were turned on at опое. In 
other words, the qnantity of machinery has to be suffioient 
for the maximum demand at the busiest hour during the 
year, and it is evident that anything whioh tends to keep 
this maximum demand within reasonable bounds will also 
decrease the proportion of idle or stand-by machinery, and 
thus keep down the cost of generation as a whole. 


It may be thought that as the central station plant is only 


winter, the kee e the args demand in the 
summer is unnecessary, but such is not 
lig up of extra boilers, and the starting of es and 
generators to supply what is known as the * of the 
demand is relatively an expensive matter; and the lower or 
flatter this peak is kept, whatever the time of year, the 
greater is the economy effected. By the ion “ of 
the demand " is meant а very sudden and extensive switch- 
ing on of lights for & comparatively short time early in 
the dark hours, which occurs every day in the year, and 
requires boilera to be in readiness, and the starting up of 
extra machines at a few minutes’ notice. 

It follows from what has just been explained that a 
customer is not necessarily a paying one merely because he 
5 of electricity ; it depends on the time 
over which his demand is Thus, with a uniform 


taxed to ism ар ing its full capacity during the 
wn 


the case. The 


der being sur- 
charged All that can be said for 
such a method of charging is that it is very simple and easy 
to understand, but it is certainly not equitable, It is not 


Par- 
ticular to ascertain how far he is герара for ара 
е 


of the demand," which is the cause of the greater 0 
expense of running the electric light station. Now this is 
exactly what the demand indicator does; in other words, it 
charges а man on what may be termed his “economic merit,” 
ав from a strictly business point of view, so that 
an individual who happens to be a regular consumer is not 
made to pay extra because of the existence of what may be 
called irregular ones. The regular consumer, be it under- 
stood, is the one who barns his lamps for long hours, and 
does not turn on many extra ones for short periods; the 
habits of . the i lar consumer are just the reverse. 

The number of unite to be at the full price is 
exactly in proportion to the namber of lamps that have ever 
been burning at once on any day during the quarter for, at least, 
a sufficient length of time to affect the indicator, %.¢., about 
10 or 15 minutes. Say a man has 100 lamps on his premises, 
and that during one quarter the largest, number ever alight 
at once was 80, and during the next three months 60, he will 
be charged a greater number of units at the full price for 
the first quarter than for the second, quie irrespective of the 
total units consumed in each case. The reason for this is 
that on a particular day or days he drew upon the resources 
of the oentral station plant to the extent of 80 lampe, 
whereas the second quarter the maximum strain he inflicted 
was only equivalent to 60 lamps. 

To get the greatest benefit from this rebate system, it is 


necessary to be economical in the matter of extra lights. 
Thus in a house where they are careful to turn lamps off 
when leaving а room, if only for a short period, tha quarterly 
bill will be appreciably less than for, say, next door, where 
there may be the same number of lights, but the. people 
addicted to wholesale illumination, whether wanted or not. 
A customer may say to himself, Why should I be so sparing 
of the light as all that, jast for the benefit of the supply 
people? But then it must be pointed out that the benefit 
is not all on one side; it is mutual. It decreases the amount 
of stand-by plant in the central station, and thus effects 
economy in the generating expenses for the reasons already 
given, and it lessens the cost of the light to those who care 
to be economical in its use. The consumer is not expected to 
exercise this economy unless he wishes; that is entirely his 
affair; only he must pay more in proportion if he does not do во. 
Even if a man, owing to theciroumstances of his particular cage, 
is called upon to pay nearly the whole of his bill at the high rate, 
he ought to reflect that he is getting an excellent kind of light, 
(the many advantages of which are very apt to be lost sight 
of) at a low price. If electricity was charged for according 
to its intrinsic merits as compared with other illuminant, 
its 5 prioe would be much higher than it is at present 
rated at. 
Let us now oonsider extreme examples of the regular and 
i ar consumer, and endeavour to see that it is only fair 
and just that the former should pay a less average price per 
unit than the latter, On the one hand, we have the man 
who barns a fairly constant number of lamps during the 
к part of the evening, and рер some all night, апа 
uring the day in cellars and dark rooms. Obviously, he 
makes fairly constant use of the public supply, and is treated 
accordingly. On the other hand, there is the large house- 
holder whose numerous dressing lights are switched on for, 
say, half an hour before dinner, just at the peaky time 
in the winter. Orthe other householder who resides only a 
portion of the year in town. Or the assembly room pro- 


- prietor who turns on a large number of lights for a few honrs 


on a few days in the winter, when there is the greatest load 
on the plant, and hardly uses them at all in the summer. 
Or the shopkeeper who will have extra illumination at 
Christmas time, Or the theatre manager with his hundreds 
of additional lamps for scenic effects, which, as a rule, are 
only alight for a few minutes. 

Every consumer, regular or i „ must remember that 
in proportion to the maximnm number of lights he has on 
his premises at any time during the quarter, there is, 
virtually, a small fraction of electrical plant allotted to his 
sole use and benefit, which plant has to be paid for, housed, 
and kept in trim all the year round. Oonsequently, before 
he can expect any reduction, it follows that he must реу (во 
far as the amount of his consumption will allow) his pro- 
portionate fractional share of the standing charges on the 


. electricity works (interest, rent, maintenance, and во forth). 


In some cases, the very consumer does not use 
sufficient current to enable this charge to be made, so that 
instead of having anything to grumble at, the fact is that he 
bas actually been supplied with more than his money's 
worth (owing to the limiting of the maximum price per 
unit), at the expense of the other consumers. Or it may be 
that little or no profit accrues from his account. The 
regular customer pays his fraction of the quarterly standing 
charges in full, and is afterwards debited with his equivalent 
of the current working expenses only, hence the substantial 
reduction which is made in his case. 

The demand indicator is a very reliable instrament in its 
working, and even if quarterly acocunta do sometimes show 
remarkable diversions, it may safely be assumed that there 
are ample reasons for the same. If P rim would only 
reflect on the safety, cleanliness, healthfulness, steadiness, 
and non-vitiating properties of the electric light, and take 
into account the many indirect savings effected by ita use, 
they would be forced to admit that it is comparatively = 
at the че full price, and very cheap indeed at the red 
prioe t. 

Thé p public supply of electricity, to be commercially 
successful, must be carried out on strictly businesslike lines; 
and the maximam-demand sytem of charging for that 
supply is, in the opinion of those who have examined it, апа. 
are best fitted to judge, one of the most suitable and equit- 
able in existence. 
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LABOUR CLAUSES IN PUBLIC CONTRACTS. 


Мв. Bensamin TayLor, F.R.G S., contributes an article 
to the February Cassier’s on the important question of 
labour clauses in public contracts. The subject is of 
hy iar interest to all electrical contractors who have the 
misfortune to undertake municipal contracts. Sooner or 
later there must come a collision between a combination of 
contractors and the municipalities, and we are almost prepared 
to гау that the labour interest will not achieve a victory. 
At the same time one cannot fail to recognise that the 
Labour Party is increasing ita hold on the electorate, and in 
some towns it already the predominating inflaenoe. 
No doubt the movement is what the writer in Cassier's 


утап | 

condemnation. 
ascendenoy is that of the West Ham Town Council, but do 
the proceedings of that body claim the attention or meet 
with the approval of the great majority of the public? 
Indeed, scarcely anyone speaks of the West Ham Towa 
Council without a smile, and ridicule would kill any eleoted 


body, from the Government of the land to the smallest urban 


sanitary authority. The West Ham authorities are во con- 
stituted that they would be inclined to forget their prin- 
ciples at any moment if they peroeived any advantage to be 
gained by doing so, and we shall show an instance of this. 
There can be little doubt that when the Government 
drafted its famous Fair Wage Clause, it was actuated by a 
desire to see that the worker was fairly well paid, moreover, 
the contractor, as a rule, saw little to object to, but the 
interpretation pnt upon the clause by trade anion authorities 
wan quite contrary to what was intended. The writer in 
Oassier's, however, is inclined to take an alarmist view of 
the matter, for he says the persistent efforts of trade unions 
and trades council to get their nominees elected on town 
councils and similar bodies, are merely for the purpose of 
enforcing upon employers “conditions inconsistent with the 
maintenance of freedom in the management of their works.” 
Bot supposing every municipality in the country adopted 
wage clauses that would absolntely prevent contractors 
taking contracts, it would not have a very staggering effect 
on the trade of the country. The prosperity of this nation 
has not been built up on municipal contracts; the shipping, 
the railway, the textile, the coal and iron industries, are 
totally independent of municipal contracta, and it is clear 
that the influence of trades unions exerted through the 
. medium of town councils must be very restricted. The 
trade of the country fortunately does not depend upon votes, 
and while it remains so, one can take a philosophic view of 
the country’s position. While, of course, one may generalise 
in this manner, the fair wage clause, as translated by the 


local authorities, does press somewhat severely upon the eleo- 


trioal contractor, but if the contractor refuses to accept their 
rendering, he frequently gets his own way. Even West Ham 
swallowed its cherished notions regarding labour rather than 
not put in a special kind of plant which it fancied. 
Notwithstanding the checks with which labour town 
councils have met in regard to some contracts, it is note- 
worthy how widely the fair wage clause, or some modifica- 
tion of it, has been ado by local authorities. We are 
told that in 115 cases local authorities require current 
wages to be paid by the contractors, in 34 instances the local 


authorities specify that wages are to be in accordance with 
rates ised by trade unions; in 10 cases the local 
authorities require wages to be paid at “rates agreed on by 
associations of сүре: and employed." Altogether 168 
urban districts make stipulations in their contracts as to 
wages, and it is surmised by the author that this number has 
been increased of late. It is not only in regard to wages 
that local anthorities consider they have a right to exercise 
their authority, for 48 urban bodies require that the gene- 
rally recognised hours of labour of the district or trade be 
observed, and there are others which inaist on variations of 
thie, while some adopt special prohibitions against sub-con- 
tracting. Manchester, however, is adopting а distinct 
treatment of the labour V agus by insisting that “ (ће 
contractor shall execute works by his own workmen, 
working directly under the contractor at a daily or hourly 
rate of wages, and (except with the consent of the Corpora- 
tion) not by the piece or according to results.” It is not 
clear whether this merely applies to construction, but, at any 
rate, it can have little effect on the manuf seeing that 


Manchester will have much of ita new electrical plant made 


in the United States. | 

The action of the Poplar Board of Works in its electrical 
contracta is noted at some length, and the author gives 
prominence to the attitude of the 5 and Muni- 
cipal Affairs Committee of the Amalgam Society of 


Eogineers, which wrote to the town clerk of Poplar urging the 


local authority to give the work to a certain firm, which, 
according to the author, “has won a certain amount of 
notoriety in connection with the eight hours’ movement." It 
will probably interest a good many people, inclading the 
writer of the article in Cassier's, to learn that the firm in 
uestion absolutely refused to accept the terms of the Poplar 
Board of Works, and it was not until the clauses had been 
modified that they accepted the order. 
The question must be raised sooner or later as to how far 
a local anthority is justified in carrying out its pet ideas when 


they may involve an increase in the cost of certain work. For 


instance, the London County Council placed an order with 
Messrs. Yarrow & Oo., for a steam fire float of a special 
nature, and sought to embody in the contract certain wage 
clauses; the contractors refused to accept the terms, and the 
order was placed elsewhere at a much higher figure. Surely 
there must be a method of preventing the County Council 
from spending the ratepayers’ money on what are distinctly 
unnecessary fads. What ie, however, a very serious state of 
things, is that a certain firm are followed wherever they 
are tendering to public bodies by the Boilermakers’ Society, 
who use all their influence to prevent them from getting the 
contract. Surely some legal process could be found which 
might tend to stop what is, in effect, most serious intimida- 
tion. 

It only needs some sort of co-operation among contractors 
to strike a severe blow at the interfering policy of munici- 
palities and local authorities, and if there were a general 
determination to resist unjust clauses and conditions an im- 
proved state of things would soon prevail. As an instance 
of how obnoxious clauses are speedily dropped, it may be 
mentioned that in March last the Islington Vestry wished to 
give out a contract with the conditions that the contractors 
should promise to pay the trade union rate of wages, and 
cause a schedule of this to be exhibited in their works. Not 
one of the firms offering would agree to these conditions, 
and, as the Vestry could not prevail on any respectable firm 
to accept them, they had to strike out the clauses of their 
building contract. Tottenham, Leeds and Sheffield have, 
in their turn, abandoned clauses, There is another phase 10 
connection with tenders that cannot be too widely known, 
and that is, some of the most prominent firms in the country 
have decided not to tender for any work offered by certain 
local authorities. Such are the measures n to bring 
local authorities to a reasonable view of contracts and con- 
tractors. 


WHO IS REALLY TO BLAMEP 


[COMMUNICATED.] 


Many suggestions have been made to account for the Pi 
unsatisfactory state of the electrical trade from the pglieh 
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manufacturers’ point of view. Some, including the writer 
of the recent paper on “ Standardisation of Plant," blame 
the idiosyncrasies of the consulting engineer. Others say 
that it is а result of the growth of municipal trading, whilst 
many give the workmen and their unions the benefit of 
having brought on the present unfortunate position. All or 
any of these may have had something to do with it, but the 


writer’s impression is that a great deal of the blame can be 
placed at the door of incompetent managers and engineers. 


People express surprise that it should be so difficult to 
obtain financial support for electrical enterprise, and yet how 
can we expect otherwise? Take the City man, for 
example, can one wonder at him still babbling of “ electricity 
in its infancy, very unreliable, &c.,” considering the way the 
lighting of the City of London has been engineered ? When 
lights go out it is no use explaining that the accident was 
caused by patent coil this, or t switchgear that—the 
lights went out, and that is pall agendis for him. Tbus it 
comes about that the men with money sit tight, and what 
little is done has to be “pioneered” and un itten and 
BO forth. In fact, if it were not for the solid work of one 


or two home firms, and the confidence given by the introduo- 


tion of certain American engineers and mnoh foreign 
machinery, we should be much further behind than we are. 

An excellent sign of the times is the recognition which 
our. younger engineers are now getting. As draughtamen or 
assistants in various departments they have been quietly 
doing the solid work of the profession for 5 whilst 
others, wittingly or unwittingly, have had the credit. There 
need по fear of them not rising to their increased 
responsibilities, for an examination into the personnel of 
successfnl American and Continental concerns will show 
that all the responsible posta abroad are held by young men. 
In fact, not afew of the most capable engineers in the 
States are Englishmen who left this country because, under 
our slow-coach system, they saw no prospect of attaining to 
a well-paid responsible position before they were compara- 
tively old. On the other side they found those in 5 
quick to notice ability and listen to suggestions, and this 
information coming home in sundry letters caused other 
promena engineers to go out, and so the drain has gone on 
or years, very greatly to our disadvantage. - 

Recently a well-known leader in the labour world said t 
he had worked for 16 years in English engine and machine 
shops, and in the whole of that time saw lees friendly con- 
sultation between employers and employed than he saw 
during 16 weeks’ work in an American shop. It is the prac- 
tice of the American firms to secure a highly skilled group 
of men, whom they pay well and keep with them, and this 
latter feature especially has been a most important factor in 
the вв they have made. Whilst the Americans are ever 

ү to receive and act проп suggestions from however 
humble an employé, with us а man stands а good chanoe of 
losing his situation if he ventures to criticise at all frankly. 
Frequently where в really valuable improvement has been 
su , the man making it has been cold shouldered ont 
of the firm by а well-known system somewhat akin to boy- 
cott, and when the idea has been put into use, some official 
has unblushingly taken the credit. 

It is a common saying that no man can consider himself 
indispensable, and yet there are not so many really sound 
experienced engineers available that it is wise to treat them 
as though they can be replaced at a moment’s notice. 
Nothing racks a place ap so much as constantly changiug the 
staff, and this is especially the case in the designing d 
ment, because 80 much valuable information can be, and is, 
carried in the head. The most perfect system of keepi g 
. written records does not stand a chance against a man’s 
memory, especially where the work is hurried through, as it 
generally is in these days. Take the case of where a customer 

called and certain drawings are required for his immediate 
inspection. If the man who has had the work in hand is available 
he will generally go straight to the drawers and get out the 
drawings in less time than the numbers can b: found in the 


Drawings Register, however systematically such may ba kept, | 


Where the manager or other official has a weakness for 
making alterations, the disorganisation which may be caused 
by а trained aseistant or в foreman leaving is naturally most 
serious, and especially is this so where practically the whole 
of the staff has been altered in а twelvemonth or во, due to 
changing an official, questions of salary, or some such cause, 


the through which the corpusol 
if it 


A com t manager must not only be able to choose 
capable assistants, but also be able to keep them. Blaster- 
ing, bully ragging, and undue favouritism will not do 
nowadays. 


THE DOWNFALL OF THE ATOMIC THEORY. 


At the beginning of the t century Dalton laid the 
foundation of the atomic theory of ng esi The belief in 
the chemical atom has beoome more firmly established by 
the physical and chemioal investigations of the century, and 
this atom has till recently sucoessfully resisted all assaults on 
its indivisibility. But the remarkable paper read by Prof. 
J. J. Thomson at the last meeting of the British Association, 
and published in the December number of the Philosophical 
Magazine, puta forward evidence which makes it almost 
impossible to doubt that the atom of the chemists can no 
longer be looked upon as the smallest indivisible particle 
of matter, but is actually split up into very much smaller 
particles in certain well Loown physical rocesses. If this 
theory is firmly established it will revolutionise the 19th 
century views on chemical and electrical theory, which by 
their total failure to explain the [ош of the carpe 
discovered Röntgen rays and of electric discharge in rarefi 
gases, had begun to prove themselves effete. 

Faraday was the first to show that the quantity of a given 
metal deposited in an олз ое] was proportional to 
the quantity of elestricity which passed through the solution. 
This quantity of metal is also proportional to the atomic 


weight of the metal divided by its valency, í.e., the number 


of chemical bonds set free by the decomposition of the 
molecule. In the form given to it by Helmholtz, Faraday's 

law states that the same quantity of electricity dni | through 

an electrolyte either sets free, or transfers to other combinations, 

always the same number of valencies. In his Faraday lecture · 
delivered in London ín 1881, he made the following im- 
portant induction from Faraday’s law : Every single valency 
of an elementary or compound ton is charged with exactly the 
same quantity of positive or negative electricity which behaves 
as sf st were an electric atom that cannot be further divided. 


- This amounts to saying that every active chemical bond of a 
chemical element fs i with the same constant 
quantity of electricity. ` | 

Prof. J. J. Thomson has extended the theory of Helm- 


holtz by the remarkable discovery that when the elementary 
electric о or “electric atom,” is negative, it is always 
associated with a small constant mass of matter, very much 
. 
or “ 00 ” with electric c actually exist y 
from the chemical atoms in the cathode rays, and in other 
cases where negative electricity is discharged through rarefied 


Prof. Thomson describes his remarkable hypothesis as 
follows: “ I regard the atom as containing a large number 
of smaller bodies which I will call corpuscles; these cor- 
puscles are equal to each other; the mass of a corpuscle is 
the mass of the y hs ion in a gas at low pressure—4.e., 
about 2 x 10—26 of a gramme. In the normal atom this 
assemblage of forms a which is electrically 
neutral. Though the individual corpuscles behave like 


negative ions, yet when they are assembled in a neutral atom 


balanced by something which causes 
| es are 8 to act as 
a charge of positive electricity equal in amount to 
the sum of the negative charges on the corpuscles. Elec- 
trification of a gas I regard as due to the splitting up of 
some of the atoms of the gas, resulting in the detachment of 
a corpuscle from some of the atoms. The detached cor- 
pusoles behave like negative ions, each carrying a constant 
negative charge, which we shall oall for brevity the unit 
charge; while the part of the atom left behind behaves like 
a positive ion with the unit positive charge and a mass large 
compared with that of the negative ion. On this view 
electrification essentially involves the splitting up of the 
atom, a part of the mass of the atom getting free and 
becoming detached from the original atom.” ‚ 
This remarkable theory will modify our ways of looking 
at many electrical phenomena. In electrolysis, for instanoe, 


the negative effect is 
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when the anions and cations are liberated against the 
electrodes, the ions with the positive charge are minus the 
negative oorpusole and are neutralised by a corpuscle moving 
from the electrode to the "y while n ions. та the 
negative charge are neutralised by а corpuscle passing from 
the ion to the electrode. The corpuscles according to this 
view are the vehicles by which negative electricity is carried 
from one atom to another. It would appear that there is 
only one kind of electricity, namely, negative; positive 
electricity being due to the atom being short of negative 
corpuscles. | i 
hat takes in the electrolysis of a solution of 
hydrochloric acid may be illustrated by the disgram, fig. 1, 
in which А represents the anode and к the cathode of the 


Fia. 1, 


electrolytic cell. The effect of solution upon an electrolyte 
is, according to Arrhenius, to dissociate the molecules, 1.¢., 
the chemical bond which unites the two atoms forming the 
molecule is torn asunder. This chemical bond, according to 
the theory we are now considering, is the negatively charged 
corpuscle. This bond, for some reason not understood, 
adheres to the electro-negative atom, and leaves a corre- 
sponding empty space in the electro-positive atom. This 
circumstance makes the chlorine negative and the hydrogen 
positive. The negative electric charge on the cathode means 
an accumulation of electric les on its surface, while 
the positive charge on the anode means an accumulation of 
co le cavities near its surface. Tho result is, that 
hydrogen is attracted to the cathode, and chlorine to the 
anode, but the transference of electricity is due to the 
passage of corpuscles from atom to atom throughout the 
electrolyte. Conduction in metallic conductors probably 
takes place in the same way, but as the corpuscle has no 
greater attraction for one set of atoms more than another, 
there is no transference of the normal atoms along the 
conductors. In dielectrics, something prevents the corpuscles 
being transferred from one atom to another. ` ` | 

The number of corpuscles which can be detached from an 
atom by any known process is never greater than its valency 
or the number of its chemical bonds. It does not, however, 
follow that the part left behind does not contain more 
corpuscles which might be detached by more powerful 
means. The Zeeman effect, in which the lines of the 
5 are split up by the action of a magnetio field on 

e luminous substance, is explained by assuming that 
rotating particles of the substance, having an electrio charge, 
are accelerated or retarded by the force exerted on these 
charged particles by the сао field. The ratio of the mass 
to the charge as determined by this effect is of the same order 
as that which has been deduced for the corpuscles, and henoe 
the vibrating particles which produce the lines of the 
spectrum are probably the corpuscles of the atom. This 
view is further confirmed by the fact that the explanation of 
the Zeeman effect requires that. the particles be negatively 
electrified. Now there are a considerable number of lines in 
the spectrum which show the Zeeman effect, and the pre- 
sumption is that there are a considerable number of cor- 
pusoles in the atom of the substance giving this effect. 

The ingenious experiments by which Prof. Thomson 
proves the existence of negatively charged corpuscles with a 
mass very much smaller than that of the smallest chemical 
atom, will be found fully described in his paper in the 
Philosophical Magazine. We propose here merely to briefly 
describe the nature of these experiments. Prof. Thomson 
had previously determined (Phil. Mag., October, 1897) the 
value of the ratio of-the mass, m, of the ion to its charge, e, 
in the case of the stream of negative electrification which 
constitutes the cathode rays. "The results of this determina- 
tion which were confirmed by subsequent determinations by 
Lenard and Kaufmann, showed that the value of this ratio 
was very much less than that of the corresponding ratio in 


the electrolysis of golutions of acids and salte, and that it was 
independent of the nature of the gas through which the 
discharge passed and of the nature of the electrodes. Of 
course, the smaller value of m/e in the cathode rays might be 
due either to the mass of the particles being smaller, or to 
the electric charge on each being greater. 

As it did not appear feasible to determine m or sisi ape 
in the case of cathode rays, experiments were on 8 
similar phenomenon, namely, the discharge of negative elec- 
tricity from a metal plate under the influence of ultra-violet 
light. Elster and Geitel have shown that the rate of escape 
of negative electrification at low pressures is much diminished 
by a magnetic field when the lines of magnetic force are at 
right angles to the lines of electric force. In this case a 
negatively electrified particle detached from an electrified 
m by the action of ultra-violet light, is acted upon by two 

oroes, namely, the electric force normal to the surface of 
the plate, and ап vri phat force which is always 
normal to the direction in which the particle is moving. The 
effect of the magnetic field is to cause the particle to follow 


а curved „like a projectile, and come back to the surface 
of the plate from which it started. The path is not, as in 


the case of the projectile, a parabola, but a cycloid, as the 
following demonstration shows. 

If m is the mass of the particle, e its charge, x the electric 
force, н the magnetic force, the equations of motion are :— 


dv dy 
m--~- = X6— Нв —— 
at? at 
3 
m du = Нё dr 
at? dl 


as ze ( oy) 
m = {хене |, 
at 


The solution of these equations, if г, y, m — L all 
vanish when / = o, is expressed by 


=i") ну. sin („n) 
eH m m 


xm в 
EH 1 (7) 

These equations show that the path of the particle is a 
cycloid, the generating circle of which has a diatneter equal 
to 2 x mie H. | 

The diameter of this circle is the extreme distance from 
the electrified plate reached by the particles. Its diameter 
can be determined experimental by gradually moving a 
receiving plate away from the discharging plate till the former 
begins to receive less electricity than the latter plate 

ischarges. This diameter having been determined, and x and 
н being known, the value of m/e can be readily found. It 
was found by Thomson to be of the same order as for the 
cathode rays. The value found for e/m was 7 3 x 10°; for 
cathode rays the value found by Thomson was 5 x 10°, and 
by Lenard 6°4 x 10°, 07 

. The value of the ratio, m/e, having been determined, all 
that was now necessary was to determine the value of the 
electric charge, e, on the particles liberated by the action of 
ultra-violet light. T 
Wilson (Phil. Trans., 1898) had discovered that ions pro- 
duced by ultra-violet light from nuclei, around which water 
will condense. If we wish to find the number of ions pro- 
dnoed by ultra-violet light in a cubic centimetre of air, we 
cool the air by sudden expansion until the supereaturation 
produced by the cooling is sufficient to form a cloud round 
the ions. The problem is now reduced to counting the 
number of drops per cubic centimetre. This can evidently 
be done if we know the quantity of water per cubic centi- 
metre and the size of the drops. From the amount of ex- 
pansion we can calculate the number of drops, The size of 
the drops can be determined from the rate, v, at which they 
fall, by means of the equation 


2ga? 

9 р 
where а is the radius of the drop, and y is the coefficient о 
viscosity of the gas, through which the drop falls. 

In this way, n, the number of ions per cubic centimetre 


0 = 
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is determined. If e is the charge on an ion, u, the velocity 
with which it moves under a known electric force, the 
quantity of electricity which crosses unit area in unit time 
under this force is n, e, u. The value of « has been deter- 
mined experimentally ; hence the value of в can be easily 
calculated. 

The mean value of e found in this way by Prof. Thomson 
was 68 x 107; we must refer our readers to the original 
paper for the details of the iments. This value ap- 

roximate very closely to the value of e on the hydrogen 
ion in electrolysis. It follows from this that m, the mass of 
the particle carrying the negative charge in the beam of 
cathode rays is кессе; small, being only about 1:4 x 107* 
of the hydrogen ion. This mass is constant for all gases. 
It is this corpusole which is detached from the atom by the 
notion of nltra-violet light, and by the heat of an incan- 
descent carbon filament. 

This theory of Prof. Thomson's throws light on a great 
many phenomena otherwise difficult or impossible to explain. 
Take, for example, the Phillips effect (ELECTRICAL REVIEW, 
Vol. 45, p. 462). In this experiment, after pr ie in a 
tube has been dissociated by an electrical discharge, a 
negatively electrified luminous ring rotating round the lines 
of force is produced by a varying etic field. The 
negative corpuscles being of much smaller mass than the 
positive ions, are much more easily set in motion by the 
electro-magnetic forces, and henoe the negative electrification 
of the ring. | | 
The electrification of air by the splashing of drops of 
water which has been во thoroughly investigated by Lenard 
may find its explanation in this theory. The negative 
corpuscle attached to the atoms of oxygen is probably 
separated from the atom by the solution of the air in 
water, 80 that the mere mechanical shattering of the drop 
is sufficient to set free the corpuscle with its negative charge. 
The electrification developed in this way is always negative 
unless a certain percentage of salta is dissolved in the 
water, when the electrification is positive. Evidently in the 
latter case some of the atoms of these salts retain the 
negative corpuscle and set free its positive atomic partner. 
The whole obscure question of the origin of atmospheric 
electricity will probably receive considerable elucidation from 
the electric corpuscle theory. 

The evidence on which Thomson’s theory is founded is so 
strong that it will be hard to upset; and if it stands, there 
can be little doubt that 16 is the beginning of а new ега in 
chemistry and molecular physics. 


REVIEWS. 


The Engineers’ Year-Book of Engineering Formule, Rules, 
Tables, Data, and Memoranda. Ву Н. R. KrwPk, 
A. M. Inst. C. E. London: Orosby Lockwood & Co. 1900. 


With the seventh year of publication, this capacious 
volume xi da with 768 pages, and quite & quantity of new 
matter, many revisions to bring the various sections to 
date. Then there are additions to the section on super- 
heaters and feed heaters, and a considerable addition to the 
section on water-tube boilers, several of which are now illus- 
trated. We observe that the illustrations of the Durr and 
the Haythorn boilers are, however, wrongly named, the one 
for the other, so that the letter press refers to the wron 
illustration. Sight-feed lubricators and oil filters now fi 
some space in the book. 

A very poor illustration in previous editions of a looomo- 
tive type boiler has been replaced by an illustration of a 
Robey boiler of modern make, and by a boiler of the Great 
Northern Railway Company. Five distinct types of water- 
tube boiler are illustrated, besides two types of small tube 
boiler, Thorneycroft and Yarrow. 

There is little or no change inthe electrical section. One 
or two и errors have crept in due to the entire repaging 
of the book, a reference on page 537 to page 483 should 
have been 560 for example. 

In the railroad or, rather, locomotive section, there are 


considerable additions in the shape of schedules of dimen- 
sions of the engines of the Great Central and of the American 
engines on the Midland Railway. 
here is also introduced a short notice with a few figures 
of к of roller pira 1 
section on physical properties of the more 
important simple and compound gases has been greatly 
extended with a view to its utility in gas engine and similar 
Т d or pa but we notice that hydrogen has not been 
solidified yet.” It has, we believe, been solidified, but only 
quite recently by Dewar. : 

The exoellent logarithmio and other tables and general 
rules and data of à permanent order are retained in the earlier 
part of the volume unchanged. 

The book is, in fact, quite ап encyclopæ lia of civil and 
mechanical engineering. There are few branches not 
represented, and by annual revision the book is kept up 
to date very closely, and time-expired matter expunged to 
make room for new. 


Mechanical World Pocket. Diary and Year-Book for 1900, 
Manchester: Emmott & Oo., Limited. 


The thirteenth annual issue of this well-known and 
excellent handbook has been further extended by the addi- 
tion of over 40 pages, including a section on electrical trans- 
mission of power and various new tables. The sections on 
indicator diagrams and wheel gearing are capital; and a 
handy system of taking out weights of materials is intro- 
duced. We cordially recommend the book to practical 
engineers. 


The Practical Electrician's Pocket-Book for 1900. Edited 
by Н. T. OREwE, M.I.M.E. London: 8. Rentell & Oo., 
Limited. 

This handy little book, which made its first i pai 
last year, has been revised and improved ; it is areal pocket- 
book, unlike many so-called, and contains, in addition to a 
diary, a number of pages for memoranda, detachable printed 
forms for estimates and requisitions, and sectional paper. 
The first nine pages are devoted to extolling the advantages 
of electricity in various applications, and are somewhat 
superfluous ; they are followed by definitions of electrical 

the looseness of which cannot be justified by describing 

them as elementary. For instance, the watt is said to be a 

nnit of © power or energy," and а Board of Trade unit to be 

1,000 “ watts hour.” Sections on prime motors of 

various descriptions, belts, ropes, &c., follow; and the 

remainder of the space is devoted to electrical apparatus, 

Useful hints on 5 wiring with casing, oonduit 

and other systems, jointing, and general installation work are 

included, with many short sections on pm subjects ; the 
principal feature of the book, in fact, is the preponderance of 
text over tables, ipei to the usual run of pocket-books. 

We regret, however, to find that it contains no index—only 

a table of contenta. A pocket-book without an index is like 

Hamlet without the prince. We trust that this grave defect 

may be remedied in fature editions. 


NEW PATENTS AND ABSTRAOTS OF 
PUBLISHED SPEOIFIOATIONS. 


NEW PATENTS.— 1900. 


Compiled expressly for this journal by W. P. Тномрвои & Co. Electrical Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, Manchester 
and Birmingham, to whom all inquiries should be addressed, 


2,784. “Improvements in apparatus for signalling the approach of electric 
сар operated on the overhead system." W. R. STEARNS., Dated February 

2,742. Improvements in apparatus for firing submarine mines by means of 
ep wireless telegraphy.” Е. MAxLAn DER. Dated February 13th. (Com- 
plete. 

2,755. “Improvements in collectors for electric trams on the overhead 
system.” G. W. BorsER. Dated February 12th. 

9,767. "Improvements in long distance relay magnetic telephones.” J. NESSEL 
and J. F. Gouin. Dated February 12th. (Complete.) 

2,788. "Improvements in electrical arc furnaces.” J. Y. JOHNSON. (The 
Deutsche Gold and Silber Scheide Anstalt vorm. Roessler & Birger Carlson, 
Germany.) Dated February 12th, 


876 


THE ELECTRICAL REVIEW. 


[Vol 46. No. 1,163, Мавсн 2. 1908, 


2797. “Improved telephonic receiver for messages sent by means o! electro- 
magnetic ations and signs of the Morse alphabet" A. B. Porov. Dated 
February 12th. (Complete.) 


ө 
9,849. a) Me аш jn and relating to thermostatic circuit controlling 
apparatus.” G. Ввоокев. (E. F. Woodman and Н. A. Fiske, United States.) 
Dated February 18th. (Complete.) i 

"Improvements in clips or devices for holding electrio lamps or the 
like.“ К. Нлскіхо. Dated February 18th. 

9,850. “An improved device for adjusting the height of electric lamps or 
fittings. C. K. FALKENSTEIN. Dated February 18th. 

2,862. "Improvements in electric traction motors.” C. BicHTER and R. T. 
EscHLER, Dated February 18th. (Complete.) : 

2,880. "Improved system of and means for regulating electric machines.' 
W. H. Сооівт. Dated February 18th. : 

. $897. “Improvements relating to electric railways.” W.CHAPMAK. Dated 
February 18th. И i 

-` 2,929. “Improvements in electrolysers." W. T. CHAPMAN and W. И. Barr. 
Dated February 14th. 

2,948. “Improvements relating to fuels for eleotrio circuite.” G. W. Hott, 
of tho Impe Electrical Engineering and Stamping Company. Dated Feb- 
ruary Я | i 

2,951. “Improvements in the methods-of insulating electrical conductors." 
J. F. WAKkELIN, C. J. WEsToN, and W. Bunn. Dated Fe y Mth. 

2,952, “ 1 in the methods of insulating and fixing electrical con- 
ductors.” J. F. WAKELIN, C. J. Weston, and W. Bunn. Dated February 14th. 

2,994. “ An improved process for the electron uc deposition of nickel or its 
allied metals.“ M.KvoEL. Dated February lith. 

15 “Electrical displacement switch." J. Ссвмовтн. Dated February 

t в 


3,021. “The automatic money pole arrester for electric tramcars.” J. T. 
Harx and F. G. Harr. Dated February 15th. 

3,031. "Improvements in electricity meters.“ C. W. G. LirrLE. Dated 
February 15th. | 

8,088. “Improvements in and connected with electric accumulator plates or 
electrodes." F. L. BERNERS and J. A. Вмїтн. Dated February 15th. 

8,048. “Improvements in voltmeters and ammeters.” С. RAAB. Dated 
February 15th. 

3,056. "Improvements in electric meters." V.I.FrENYv. (Allgemeine Elek- 
tricitäts, Germany.) Dated February 15th. (Complete.) 

8,068. “Ар айога method of controlling trolleys of electric cars.” R. A. 
Botton. Dated February 16th. | 

8,081. “Improvements in electrical apparatus for signalling from passengers 
ina moving train to the engine driver and guard." A. E. RADBOURNE. Dated 
February 16th. 

8,104. “Improvements in magnetic locking devices for miners’ lamps." F. 
MrcrLLERa&nd Е. Есмев. Dated February 16th. (Complete.) 

8,105. “Improvements in systems of electrical distribution and safety 
apparatus therefor.” L. C. REED, W. B. REED, and E. H. Farrar. Dated 
February 16th. (Complete.) 

8,106. “ Ап automatic electric circuit breaker.” L. C. RxRD, W. B. REED, 
&nd E. H. FARRAR. Dated February 16th. (Complete.) 

3,107. “ Ап improvement in isolated alternating low tension systems of elec- 
trical distribution.” L. C. REED, W. B. REED, and E. Н. Farrar. Dated 
February 16th. (Complete.) 

8,108. "Improvements in arc lamps." W. C. JoHNson and A. WUNDERLICH. 
Dated February 16th. E 

8,1120. “Improvement in means for regulating pressure in electric mains.” 
H. W. BUTLER. Dated February 16th. 

8,124. Methods of and apparatus for manufacturing movable coils for use in 
connection with electrical measuring instruments.“ E. WEstTox. Dated 
February 16th. (Complete.) Е 

8,148. “Improvements in or relating to electric relays.” E. W. Brown. 
Dated February 16th. 

8144. “Improvements in or relating to telephones.” E. W. Brown. Dated 
February 16th. 

8,1146. ‘Improvements in or relating to telegraphic instruments.“ E. W. 
Brown. Dated February 16th. 

8,150. “Improvements in кое foe and standards for electric traction." 
R. P. SrmacHAx. Dated February А 

8,158. “Improvements in and rela to fluid pressure thermo-dynamic 
engines.” J.T. WAINWRIGHT. Dated February 16th. 

8,174. “Improvements in and connected with long-distance telephony.” 
M. C. Meneis. Dated February 17th. (Complete.) 

8,192. Electric battery, and its arrangement in connection with electric 
motor cars.” A. pm Castro and Н. W. BcHLOMANN. Dated February 17th. 
(Complete.) | 

8,196. A new or improved telegraphic apparatus.” L. Wosntmwicz. Dated 
February 17th. (Complete.) 

8,200. “Improvements in and in the process of manufacturing filaments for 
electric incandescence lamps." V. THomas. Dated February 17th. (Date 
applied for under Patents, &o., Act, 1883, Sec. 108, August 8th, 1809, being date 
о application in France.) й 

3,208. ‘Improvements іп interrupters for electric circuits.” J. LECARME and 
L.LzcaRME, Dated February 17th. (Complete.) 


BLEOTRICAL PATENTS OF 1886 EXPIRING IN 
MARCH, 1900. 


We are informed by W. P. Thompson & Co. that about 100 electrical patents 
were filed in March, 1886, of these some were never completed, and of those 
that were only one has been maintained to run its full term, viz., 14 years, and 
being of considerable interest we give & sbort abstract of it below :— 


2,076. "improvement in dyname-olectrio machines.” N. Tesla. Dated March 
2nd, 1886. Relates to the regulation of dynamos. An extra brush or pair of 
brushes is used in connection with the field circuit, bearing at points on the 
commutator intermediate between the main brushes, whereby the currents 

assing through the field coils are varied as required either automatically or by 
Бала. The commutator of a shunt-wound machine is provided with two main 
brushes. A conductor is led from the field coils to the extra brush on the com- 
mutator. Fora particular position of the extra brush the potentials at the 
extra brush and the point in the fleld coils from which the conductor is led to it, 
will be equal; if the brush is shifted in either direction the poles of the field 
magnets will be shifted; or, if the magnets are differentially wound,altering the 
strength of the field. The invention is similarly applicable to series-wound 
machines, conductors being led from suitable points in the field winding to the 
extra brush or brushes, so as to vary the currents passing through the coils. 
The extra brush or brushes may be moved by a solenoid, the core of which is 
connected with their holders; both main and extra brushes may be moved 


simultaneously in opposite directions, 2 claims, E 


 ABSTRAOTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. Tom 
and Co., 823, High Holborn, W. O., and at Liverpool, Manchester, and Birming- 
ham, Price, post free, 9d. (in stamps). 


23,489. , improvements in eleetrie sterage cells.” ©. P. EHeson. Dated 
October 13th, 1897. Accumulator plates are built up of several layers of thin 


perforated and corrugated sheet lead, the successive sheets having the corruga- 
tions at right-angles to one another. An outer sheet of the same material is 
wrapped round the plates, and its ends are folded together and burned. Stripe 


-of lead are burned on at the top and bottom of the plate, and lead rivete are 


also burned in to hold the whole together. The completed plate is rolled or 
pressed to reduce projecting parts, o. Forming ” is effected by the Planté 
process, the exterior being protected by varnish, subsequently removed, to 
ensure proper formation in the interior. 8 claims. 


. $3,513. “improvements ia receivers and the like." 0. A. Nussbaum. 
(La Societe Iadastrielle des 33 Dated October 18th, 1897. A pair of 


telephones are mounted on & spring by means of ball and socket joints and 
position springs. The spring is mounted on an aluminium handle through 
which a flexible lead passes. The spring may be provided with a regulating 


screw for controlling the space between the telephones. 1 claim. 


23,614. “improvements la or to eleetrie tramways er railways.” 
4. MeKeuny and A. E. Porte. Dated October 18th, 1807. Eleotzio railways and 
tramways on а road-contact system with electro-magnetic switches. Conductors, 
switches.—The circuit between the main conductor and the stud from which the 


vehicle is supplied with current is completed by a wedge bridging the contacts. 


The wedge is attached to the core of а solenoid excited by current from the 
vehicle passing through it by a stud to earth. One contact is pivoted and the 
other mounted on a link so as to give а rubbing-contact with the wedge; the 
studs are placed diagonally with regard to the rails. The Mes [s fixed 
on An insulating slab attached to the cover of the box, and spring contacta аге 
used to allow ready removal. 6 claims. 


23,923. IB improved prosess of Seto . «мене incandeseont lampe." 
С. Howard and Dr. R. Mayer. Dated October ; 1897. Inoandescent lampe. 
‘The bulb is attached to a long neck which may be divided and fused or other. 


wise connected ether again without damage to the cap. The filament is 
fixed on two straight wires of platinum or nickel, connected by & pieoe of glass. 
These wires are attached to the leading-in wires by tight-fitting sleeves of thin 
copper tube or of helically-coiled wire; or the wires may be placed side by side 
in oval sleeves, and fixed by pushing tapered pins transversely between them, 
through holes in the sleeves: or tbey may be held together by blocks connected 
by screws or rivete. A damaged filament may thus be readily replaced. A 
sorew cap fite against a shoulder on the neck, and has slots to receive projec- 
tions thereon. It is secured, without cement, by a band or wire wound round it 
between the shoulder and F to compress it on the neck. The pro- 
visional specification mentions conneotion of the wires by soldering. 8 claims, 


23,926. An electrical time switch.” A. J. Wheatiey, J. M. and T. B. 
Browne. Dated October 13th, 1897. Relates to a switch in which a cam 
mechanism is operated to make or break contact at predetermined times by a 
clock or other timing apparatus. A spindle is driven by suitable g from a 
clock and gears with cam-wheels running loosely on a spindle. e cams have 
recesses Or inclined planes and press against pins which may be fixed in an 
position by turning the spindles. Wires or rods pivoted are it Pao adapted 
at their lower ends to operate aswitch arm when the upper e are m b 
one of the cam recesses coming opposite one of the pins. For switches ada tel 
ош make, or to break, only one cam and adjusting spindle are req 3 


23,001. ©“ moohaniem for operating өг centroliing electrical motors at а 
distance.” G. Dated October het Relates to switch apparatus 
for contro motors ata distance and for indicating when the movement has 
been made. е motor may operate a steam valve, steering gear, or the like. 
Within a casing at the top of the controller are two pointers, the former of 
which reoords the displacement of the operating wheel, and the latter indicates 
the position of the motor. The movement of the wheel is transmitted thro 
gear wheels, one wheel being loosely mounted on а shaft on which are 
mounted two springs wound in opposite directions. Each spring barrel has an 
extension engaging a pin depending from the wheel. Any movement of the 
wheel thus pute tension on one or other of the springs. The movement of the 
shaft indicated by the pointer is controlled by an escapement wheel, with which 
engages & hammer operated by an electro-magnet. А make or break of 
the current through the magnet wil allow the escapement wheel to move 
one tooth, and thus allow the shaft to rotate. The distant motor operates 
a make-and-break switch to control the magnet. A current to the 
motor, or to the relay. is sent when tbe wheel is turned by the followi 
means:—The shaft carries & fork e a spindle, having a wheel whi 
has a single tooth taking in & recess in the wheel, and also an eccentric adapted 
fo raise or lower, according to the direction of motion of the wheel. Hand 
switches may be fitted for completing the circuits. The motor may directl 
control a helm for steering pu ев, or may control а steam valve. e swi 
preferably operates through a double relay. Reference is made to the electro. 
magnetic switches described in Specifications Nos. 11,594 and 11,5944, A.D. 1897. 


1 claim. 

23,706. | Mare la electric moter ines." С. B. Callow. Dated 
October 14th, 1897. Motors, Controlling ГО motets аге combined in one, the' 
field magnet and armature each having two separate windings, which are oon- 
nected to the contact plates of a controlling switch. This switch is so arranged 
that the field windings may be placed in parallel, and the armature windings in 
series with the field windings, so as to obtain full speed, or all the windings may 
be placed in series for half s An intermediate speed may be obtained by 
putting the fields in series and the armatures in parallel, 9 claims. 


23,782. "improvements to the electric propulsion of vehicles.” F. И. 
Sokwelder. Dated October 16th, 1997, Electric railways and tramways worked 
with accumulators alone or with a mixed system of conductors and accumulators. 
A small auxiliary battery constructed for quick discharge supplements the main 
battery at starting. 1 claim. i 

23,939. ''imprevemonts ш apparatus suitable for griadiag эм 

the commutators of electrical gat H. Perry. Dated October 

, 1897. Commutators, grinding an lishing. emery wheel mounted 

on a shaft is carried by a framework which may be ошро fixed to the bed- 

lgte or to the ponnn of the dynamo or motor. he emery wheel may be 

ven from the shaft of the dynamo by a belt, or by an auxiliary motor through 

a belt. One of the bearings of the shaft is pivoted on a vertical axis, and the 

other is mounted on a slide rest, by means of which the ing wheel may be 
fed towards the commutator surface or traversed along it. ( claims, 


24,961. “improvements la electrodes for aad secondary batteries in 
ehemiea! colis." R. Fabian. Dated October atur Electrodes are made up 
of & number of concentric spherical metal sheels, each made in two рые 
mounted on an insulating stem, and separated by insulating nuts. The sheels are 
alternately positive and negative, and the sheels of the same pony аге con- 
poa by pieces to binding posts. Holes allow the circulation of the electrolyte. 

claims. . 

28,943. ''improved methods of and apparatus for manufacturing filaments for 
electric lamps." Н. S. Maxim. Dated November 11th, 1897. Relates to incan- 
descent lamps. Filaments of high resistances are made from finely powdered 
materials containing carbon, which has been subjected to a very high tempera- 
ture and pressure, so as to be converted into a badly conducting modification 
resembling diamond. The powdered materials are mixed with tar, sugar, or the 
like, moulded, carbonised, and flashed as usual. The provisional specification 
mentions the admixture of anhydrous boracic acid with the carbon, to produce 
a carbide, or of pumice stone and carbide of silicon, In a modification, carbon 
filaments which have been carbonised as usual are similarly heated, under pres- 
sure, in a hollow carbon conductor. One form of arc furnace for producing 
such diamond like carbon is also described. 5 claims, 
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THE FOURTH ARM OF THE SERVICE. 


THE “send off" dinner to the active-service contingent of 
the Electrical Engineers (R. E.) Volunteers, which took 
place on Saturday evening last, and with which we deal at 
length in another page of this issue of the REvIEW, forms 
a theme on which to arrange some variations, and to con- 


doentrate further attention upon a branch of the service which 


has just come in for some unwarrantable, ill-advised and 
hasty criticism at the hands of the army reformer of the 
age; at least such would appear to be Mr. Bennet 
Burleigh's opinion of himself. A 

“The man in the street” is able to judge for himself of 
the merita of infantry, cavalry, and artillery, but to the 
great В, Р. (not to be confounded with the daring and 
gallant defender of Mafeking), the fourth arm of the 
service, the scientific portion of our forces, exists in name 
only, and the very existence of what may be termed the 
brain of the army is now threatened by the ubiquitous critic 
of the all-powerfal Daily Telegraph. 


“ One of the Army reforms somebody should turn their attention 
seriously to," says the English exemplar of that reformer of modern 
warfare, M. Bloch, “is the modification or the abolition of the 
Royal Engineer branch of the service. It isa startling proposition, 
but hear the plea therefor. As railway experts and telegraphiste, 
they are neither as smart nor useful at the work as the trained 
specialists of civil life, who can always be obtained in time of war. 
The field companies of Royal Eingineers absolutely stand in the way 
of doing that which every soldier should ba taught to do for himself, 
promptly and swiftly, upon the field, č.s., constructing trenches, rifle 
pits, walls, or whatever defensive or aggressive works may be requi- 
site. Each infantry battalion carries trenching tools, а Scotch. cart - 
with 70 spades, and so on. These are ample for all ordinary purposes, 
but the knowledge that trenching is your Sappers’ special job, delays 
ready resort to these implements. All ordinary field work the bat- 
talions should themselves be able to execute. Let there be 50 or 100 
skilled men, chiefly accustomed to building operations, and a sailor 
or two included in each regiment. See that the men are trained 
workmen, and given a higher rate of pay upon enlistment. Most of 
them, no doubt, would soon rise to the dignity of corporals and 
sergeants, but that would be a further gain to the service and to their 
usefulness. Save for ballooning and one or two other highly tech- 
nical branches connected with warfare, the big army of highly-paid ` 
engineers could be curtailed with profit to the Queen's service.” 


In a letter published in the Daily Telegraph on February 
28th, Major-General C. E. Webber, R. E., quietly, yet forcibly, 
calls Mr. Barleigh to task :— 


“ It,” says the gallant officer, only academic, and consequent on 
his observation of a peace man œuvre, his remarks would not, perhaps, 
need comment; but made, as it were, in the line of actual battle, 
when the war and all about it from so able a pen is read with avidity, 
Mr. Bennet Burleigh's strictures must not pass unnoticed.” 


“I need not refer to his strictures on the way the R. H. s do tele- 
graph and railway work in war. I could quote for his readers dozens 
of his eulogies on the other side both in 1882, 1884, and 1898. 

" I leave to him and to the ‘distinguished officers’ who agree with 
him his remedy, namely, that each battalion should include & com- 
pany of specialists, 'skilled men of the building trades, and a sailor 
or two’ (from which company he admits most of the non-commis- 
sioned officers of the battalion would come). I don't think that his 
friends, the distinguished officers, with all their contempt for science, 
will back him up in anything so unscientific. 

“ May I oonclude by remarking that the use of the word ' science ' | 
as applied to warfare has been strangely misunderstood. To most of 
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my contemporaries it has been, as long as I remember, like а red rag 
to a bull. Thetitle ‘scientific’ has been а term of reproach. The 
truth is, the science of war is as old as history, aud its broad principles 
never change. The leader with genius for war studies its application to 
all possible circumstances. Oar failures in South Africa are entirely 
due to the absence of such study. The rôle of the engineer in war 
is to use the great forces of nature in their application to war, just 
as the rôle of the rifleman is to use his rifle. Esch must 
An army without engineers 


Similarly, a nation without a general staff capable of studying the 
science of war is minus ona lobe of its brain. For instance, if our 
general staff had studied warfare in South Africa from its past records 
they would never have sent foot soldiers to oppose mounted riflemen. 
The appreciation of this last and other fundamental méthodes de 
guerre is the direction for ‘reform’ which I should hava expected 
your correspondent, with his wide experience, would have advocated, 
instead of advocating the abolition of the ' branch' which has to 
undertake every combatant role in war that is not included in those 
of the rifloman, the gunner, and the man who fights on horseback.” 


Now, this example is typical of the abuse, not the use, in 
which the freedom of the English press enables its writers and 
correspondents to indulge. 

Nearly every newspaper in the kingdom lauded Mr. 
Ohamberlain’s bold and patriotic attitude to the skies, before 
the announcement that hostilities had commenced; a few 
months later he was the most abused statesman in the country. 
The criticisms directed at the War Office may possibly have 
some justification in fact, but these we will not attempt to 
discuss. 


When Lord Methuen defeated the Boers at Belmont, 


Graspan, and the Modder, his generalship was of the right sort. 
He went for the enemy in the old fashioned English manner, 
and for a brief period his star was in the ascendant. When 
he was pulled up short at Magersfontein, and remained 
for weeks more or less inactive, he was reviled and heckled 
in а way the gutter prees of Paris would find it hard to beat. 

Baller went to the front with the eyes of the nation fixed 
upon him, the saviour of old England, the idol of the 
British pressman. The vituperation heaped on his devoted 
shoulders during the long series of attacks and repulses 
which preceded the relief of Ladysmith was enough to break 
the spirit of a man of leas iron will. Now the tide has 
turned, and * Old Buller,” as his men affectionately speak of 
him, is rehabilitated in the eyes of his newspaper censors. 

Our artillery has been mercilessly condemned as obsolete 
and useless by some who have been anable to differentiate 
between guns of position and field batteries, and by others 
who confound the calibre of a gun with the weight of ita 
projectile, | 

Evening papers have gone во far as to offer prizes of one 
guinea for the best letter emanating from poor Tommy 
Atkins, and as we have read many of these precious effusione, 
which ought never to have seen the light of day, criticis- 
ing and questioning the conduct of the operations entrusted 
to their commanding officers, it does not require much 
prescienoe to come to the conclusion that that strict 
regard for discipline which has hitherto been so character- 
istic of the British soldier, is in danger of being lost, 
and the confidence in his officers, which has led to so many 
victories over our foes throughout the world, seriously 
lessened. 

Even Mr. Bennet Barleigh cannot refrain from harping 
on this topic, as we notice (in a contemporary) that he sent 
an excellent letter from Chieveley, dated February 9th, £e, 
after Potgieter’s Drift, which indicates very clearly the 
difficulties with which General Buller had to contend 
amongst his own followers, and affords anything but a 
satisfactory picture of the discipline of the intermediate 
grades of our officers, 

Surely these deviations from loyalty to one’s superiors in 
the army should not be paraded before the public, but left 


England, says the great African explorer, we 


to be dealt with by the military authorities in their own 
way. ЖҮ 

Every detail of what is going on in the English camps, war 
correspondents’ suggestions of what our generals ought to 
do, ars fully and freely tendered to the Boer emissaries, both 
here and on the Continent, and if at any time the Pretoria 
and Bloemfontein Governments have lost touch with any 
particular British movement, it has not been the fault of 
newspapers or of their correspondents at the front. 

. М the censorship over Press telegrams oould bat have 
been still more rigorously enforced over newspaper articles 
as well, it would have been all the better for the ultimate 
success of our armies, whose so-called friends at home 
more to be.feared than their foes in the field. | 

Naturally there have been honourable exoeptions, and it 
gives one pleasure to read the sensible, level-headed, impartial, 
and almost judicially minded articles in such papers as the 
Standard, St. James’s Gazette, and a few others. 

Let the infantry soldier be taught to take better care of 
himself by all means, but to flippantly suggest the abolition 
of the fourth arm of the service is an insult to those officers 
and men who represent the highest scientific and technical 
attainments in the army of which we Englishmen are so 
prond. 

“Ballooning and one or two other highly 
branches connected with warfare,” form bat a tithe of w 
constitutes the duties of the Royal Engineers, and if Mr. 
Bennet Burleigh and his compeers had but a fraction of the 
technical training of the men he so ruthlesaly falls foul of, 
we should be treated to concise statementa of fact in place 
of the column upon column of useless ink-slinging which 
passes muster with the masses as brilliant writing. 


Finally, lest we forget, may we remind the would-be — 


destroyer of the fourth arm of the service, that Lord 
Kitchener is a Royal Engineer. And was it not the railway, 
so rapidly laid and equipped ander the eupervision of 

young and energetic officers of the Royal Engineers, which 
enabled the victor of Omdarman to шр а, the 
Khalifa's rabble at almost the precise hour he caloniated 
upon months before? We venture to hope that the 
Electrical Engineers (R.E.) Volunteers, who are about 
to leave our shores, will show their usefulness in ways as yet 
unknown to Mr. Bennet Barleigh, and induce him to with- 
draw his sweeping condemnation of those men whose work 


by its very nature, equally useful thongh it be, does not 

appeal to ublic in the same way as a brilliant infantry 

лшн а dashing cavalry charge, or a pounding artillery 
uel. 


Our wars will not necessarily be confined to fighting 
Transvaal peasants, or Indian hill tribes; possibly before 
this year comes to a close, we may be engaged nearer home, 
and then we shall have need of all the the Royal 
Engineers can bring to bear upon the methods of a warlike 
people who, while they ought to live on terms of the most 
intimate friendship with perfide Albion, are dying to 
en us in a war, compared with which the Datch rebellion 
is but child's-play. 

Fashoda still lives in the memories of our Gallic neigh- 
bours, and, as a Secretary of Embassy has recently said, 
4 Franoe may forgive Germany the powerful, but never the 
Tono be her amour propre which she has suffered from 

agland.’ 

Sir H. M. Stanley, however, does not the strained 
relations between the two countries seriously. Here, E 
ve а weak. 


ness for France, whom we regard very much as a pretty 
woman who has frequent fits of temper, “There will never 
be war,” he said to the London correspondent of the 
Journal, “between France and Great Britain, unless you 
atta ok us.” 


With the recollection of last year’s B.A. meeting at 
Dover, and the interchange of courtesies between the 
English and French men of science, the technical press 
of both countries might combine to foster the good feeling 
which exista amongst the better class representatives of both 
nations, and so help to countcract the banefal influence of 


the gutter press upon the ignorant. 


—— — — — „ңы 
* wo К 4 А 


Vol 46 No. 1,163 Marom 9 1900.) 


. THE ELECTRICAL REVIEW. 


979 


BECQUEREL RAYS. 


Ir it had not been for the previous discovery of the Róntgen 
rays, the disoovery of the Becquerel rays would have been 
looked upon as the most remarkable scientific event 
of the century. These rays have many of the now well- 
known properties of the Róntgen rays, but in their origin 


Еа 1. 


they are unique, since they appear to contravene the law of 
the conservation of energy and realise the popular ideal of 
creation of something out of nothing. 

A photographic effect, due to the presence of sulphide of 
zinc, was observed by Henry in 1896, but he supposed that 
the effect was due to a transformation of the Róntgen ray: 
to which the sulphide of zinc was at the time exposed. 
Becquerel was the first to show that the photographic effect 


PE 


Гв. 2. 


was due to radiation proceeding from the substance itself, 
even when the Róntgen rays were not present, and he also 
showed that a great many other substances besides sulphide 
of zinc emitted this peculiar kind of radiation. These rays 
are, Em properly named after the real discoverer, 


те: г 

Тһе Becquerel rays, like the Róntgen rays, have the 
property of ain through all substances, whether opaque 
of not, the absorption being proportional to the specific 
weight of the substances. Fig. 1, for instance, is a diagraph 
of a key and ooin enclosed in a cardboard box, obtained 
by exposure to the Becquerel rays. The result is much the 
same as would be produced by the Róntgen rays; the 
exposure required is longer, and the outlines are not so 
sharp, ik, as in the case of the key, the object is 
zome distance above the photographic plate. 


— — -- — vos р 
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The substances which Becquerel first employed to produce 
this radiation were the phosphorescent compounds of uranium, 
that metal whicb, of all the chemical elements, has the 
highest atomic weight. Later he found that non- 
phosphorescent compounds of this metal emitted more or less 
strong rays of the same kind, and he came to the conclusion 
that the radiation was probably due to the presence of the 
metal, and that the pure metal would emit more powerful 
radiation than any of its compounds. This expectation was 
fulfilled, and Becquerel on that account called the new radia- 
tion “ Uranium rays,” a name which, however, can hardly 
be jastified, since other substances not containing uranium 
have siace been found, which are even stronger radiators. 
Of such substances may be mentioned thorium, which comes 
next to uranium in atomic weight, and is well known as 
forming an essential constituent of the mantle of the Wels- 
bach gas light. 

The discovery of this property of thoriam and its com- 
pounds was independently made by Schmidt, of Erlangen, 
and Madame Carie, of Paris, a lady who soon after distin- 
guished herself by making further discoveries in this field. 
We have her to thank, especially, for the discovery of two 
entirely new groups of preparations, whose Becquerel radia- 
tion is some hundred times stronger than that of the uranium 
and thorium compounds previously known. While com- 
paring the strength of the radiation of uranium and thoriam 
compounds, Madame Curie discovered that Bohemian pitoh- 
blende, a uranium ore, had a much stronger action than 
uranium itself, and, in view of Becquerel's investigations, 
this could only be accounted for by the presence in the ore 


Fia. 8. 


along with the uranium of another more active element. By 
fractional analysis of the pitchblende, the most active con- 
stituents were ually isolated, and there turned out to be 
two such products in the ore. Chemical analysis showed 
that these two products were compounds of bismuth and 
barium respectively, but with this difference that the same 
compounds obtained in other ways did not emit Becquerel 
rays. The producta were looked upon by their discoverer aa 
two new elements, and were named by her“ Polonium, and 
* Radium." The probability, however, is that they are 
merely allotropic forms of compounds of bismuth and bariam; 
but judgment for the present must be suspended on the ques- 
tion of their elementary character. It has been proposed b 
Giesel to call them simply “radio-active bismuth,” an 
* radio-active barium.” 

Giesel, of Brunswick, with the assistance of the well-known 
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physicists, Elster and Geitel, has succeeded at the chemical 
factory of A de Haén of List, near Hanover, in making con- 
centrated preparations of the substances discovered by 
Madame Onrie, which far exceed in radio-activity anything 
that has hitherto been produced. The most powerful sub- 
stance obtained by Giesel requires that some hundredweights 
of the ore should be used for the prodaction of a few grams, 
which, of course, makes its cost prohibitive for professional 
or commercial use, but the De Haéa factory manufactures 
an intermediate prodact, which, though not quite so powerful, 
can be had at а moderate prioe. . 

The immense improvements that have been madein radio- 
active substances by these investigations has suggested the 
possibility of replacing the costly apparatus for the pro- 
duction of Réntgen rays, by a small tube charged with one 
of these preparations. This question is of especial interest 
to medical men; and it has recently been thoroughly 
inveetigated by Dr. Walter, of Hamburg.* 

Both the De Haén and the Giesel preparations are capable 
of exciting the barium platinocyanide phosphorescent screen. 
The effect is very much weaker than with the Róntgen 
rays, but with the Giesel preparation the phosphorescence 
is distinctly visible at a distance of 20 cm. A shadow 
picture of the human hand can be obtained, but only the 
outline of the hand is seen, the bones are invisible. Even 


when the photographic plate is used, the bones are not 


shown, as may be seen by comparing photographs 2 and 3. 
2 is taken with the Róntgen rays, 3 is a photograph of 
the same hand taken by an exposure of an hour to the 
strongest Giesel preparation. The bones are invisible in the 
second case; a needle and coin placed under the hand are 
visible, but indistinct compared with the Réatgen photo- 


ph. 

These results dispel all hope of using the radio-active sub- 
stances for obtaining diagraphs of of the human body. 
Walter’s investigation leads to the conclueion that the 
failure of the Becquerel rays to depict the interior parta of 
opaque bodies is due to their greater diffasion, and to their 
exciting secondary radiations in the substances through 
which they pass. The secondary radiations act on the 
photographic plate and obscure the outlines of the interior 
orms. 

Though Walter's investigations lead to a negative 
result, they are not the less valuable in preventing users of 
the Röntgen rays being misled by the many similarities of 
the Becquerel rays and the X rays into the belief that the 
latter can in every case replace the former, 


ON ELECTRIC LIGHTING CABLE BREAK- 
DOWNS.t 


VERY soon after the first alternating current central stations 
were built, experience showed that, when individual portions 
of a network of concentric cable were switched in or out, a 
danger arose of the insulation breaking down between the 
outer conductor and the lead sheathing. It was also reoog- 
nised that this danger might be obviated by conforming to 
the rule formulated by Neufeld, viz. :— 

First switch in the outer conductor. 

First switch out the inner conductor. 

The cause of the danger, as well as the means for the 
avoidance of the same, have been treated by different autho- 
rities, both theoretically and experimen In this con- 
nection may be cited the experiments of Alexander Siemens 
on the influence of the capacity of cables on the ratio of 
transformation of a transformer, and Prof. Fleming's experi- 
ment on two mains of the Deptford central station in 
London. Feldmann, too, has exhaustively treated these experi- 
ments and the theory of these phenomena in his excellent 
book on transformers. I might, therefore, assume that these 
phenomena, and cable breakdowns connected therewith, are 
well known, and pass at once to the real subject of this 


article, which refers to cable breakdowns ot a totally. 


* Fortschritte auf dem Gebiete der Röntgenstrahlen, Vol. 3, p. 1. 

f Translation, by M. B. Field, of article entitled Ueber Kabel - 
darcbschlüge, by Gisbert Kapp  (Zlectrotechnische Zeitschrift, 
December 28th, 1899). 
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different description, the cause of which has not been 
explained hitherto. 

am aware, however, from my own experience, how easily 
one forgets theoretical explanations, and in order to spare the 
reader the trouble of looking up and famiſrising himself once 
more with the old explanations, and also to е their con- 
nection with the phenomena which will be described later on, I 
may here briefly explain the cause of the breaking down of 
cables whose inner conductors remain switched in while the 
outer is interrupted. 

Let us consider a high tension network of concentric 
cable, at the junction-points of which transformers are 
connected. Each transformer can be considered as an 
apparatus throngh which both a watt and a wattless current 
can flow. If the load on the low-tension side Ыз very great, 
and if the phase-displacement be zero (6.7., where only 
incandescent lamps are connected to the secondary), the 
ratio of watt less to watt current will be very small, and the 
coefficient of self-induction of the transformer—which we 
are looking upon merely as an apparatus capable of allowing 
а flow of current through itself—is likewise very small. 
The smaller the load, the greater does the self-induction 
become, reaching ita maximum at no load. It is algo clear that 
in all cases where the load on the secondary network is 
inductive (s.., where not only incandescent lamps, but arc 
lamps and motors are in circuit as well), the self-induct on 
of the transformer is greater than when the load is non- 
inductive. i 

We can therefore consider the transformer as an apparatus 
of which the inductance w т, is not constant, but depends 
on the nature and amount of the load on the secondary and 
on the terminal voltage. This apparatus besides 
inductance, resistance, the amount of which latter also de- 
pends on the load. 

If now the outer conductor of any length of cable be 
interrupted at the near end only, it will become from 
the transformer situated at the far end with which it is still 
connected. 

We can calculate the charging current from the capacities 
of the disconnected portion of the outer conductor, and the 
remainder thereof respectively. 

Let c, be the capacity of the disconnected portion of the 
outer conductor to the lead sheath (which is the same as to 
earth, since the lead sheathing is metallically connected with 
the Junction boxes), and c, be the capacity to earth of all other 
portions of the outer conductor not disconnected. The 
current circuit will be as follows :—From the inner conductor 
bus bar in the central station to the coil (representing the 
transformer), thence to the portion of the outer conductor 
which is connected thereto, but isolated from the remainder, 
thence through c, to earth, from earth through c, to the 
whole network of outer conductors, and thence back to the 
other bus bar in the central station. 

The two capacities, с, and c, are thus in series. For 
these we can substitute a single capacity, c, according to the 
well known formula 

С, Cg 
Ci ＋ Сб, — 

If c, be very great compared with с,, we have approxi- 

mately 


C= 


С = 0. ni 

The outer conductors of the whole network behave as 
though they were earthed, and the insulation of the discon- 
nected portion must withstand the whole voltage of the 
capacity current. This voltage, however, can rise con- 
siderably in consequence of resonance effects, and herein lies 
the danger of a breakdown in the disconnected portion of 
the outer conductor. . 

To form some idea of the extent of this danger, we will 
take as an example a network for a town consisting of 100 km. 
of high tension concentric cable. Let the primary working 
voltage be 3,000, the frequency 45 ; the capacity of the outer 
conductor to the lead sheathing depends on the oon. 
stant of the insulating material, the thickness of the 
same, and the cross-section of the cable. Without 
entering upon any tedious calculation in reference to 
some particular installation, we can assume : 
the capacity averages 1 microfarad per kilometre. We 
will farther assume that the transformer which is still 
connected with the partially-insulated cable is rated at 20 kilo- 


watts, and that the power factor of the secondary circuit 
is 0:9. The power factor of the coil (which we are 
substituting for the transformer) will not be much less than 
0:9 for all loads until we come into the neighbourhood of the 
no-load current, when the power factor will be considerably 


ess. | 

The inductance can be calculated from the dáta of the 
transformer, and it is further possible to calculate under what 
conditions this inductanoe, combined with the capacity of 
the disconnected portion of the outer conductor, will give rise 
to dangerous resonance effects. 

There are two cases which must be differentiated :— 

(a) When the transformer is connected to the far ends of 
both conductors of a length of cable constituting a feeder, 
the near end of the outer conductor being interrupted. 

(b) When the length of cable forms a side of a mesh of the 
network itself in such a manner that the inner conductor is 
connected to transformers at both ends, the outer conductor 
only at one. | 

The difference between the two cases is that in (a) the 
terminal voltage of the transformer can rise or fall, while in 
(b) the normal value of the volts must be maintained so long 
as all the transformers remain connected through the 
secondary network. 

We will now consider case (a), and assume that the 
secondary cables are only connected to the transformer 
situated at the end of the feeder, and are independent of all 
the other secondary cables of the town network; in fact, that 
the lighting circuit is, in a sense, confined to an isolated area. 
A general mathematical treatment of this case is possible, 
though the same would not be very explicit. The treatment 
of a particular case is, therefore, more advantageous. We 
wil accordingly take the 20 kilowatt transformer as 
above, and assume that with 8,000 volts the no-load current 
is 84 per cent., or, roughly, 0:22 ampere, and that the iron 
loss amounts to 800 watts. 

The easiest method of examining the case will be for us 
to assume various values of the terminal voltage, and deter- 
mine in each case that capacity for which the necessary 
charging current is exactly equal to the primary current 
corresponding to the assnmed terminal voltage, but in each 
case we must take the generator voltage (which is the im- 
pressed voltage of the combination of transformer and 
capacity) as 3,000, ¢.6., we assume it to be constant. 

This corresponds to actual conditions, since the generators 
in modern central stations are so large that their terminal 
voltage remains to all intents and purposes unaffected by the 
occurrences under discussion. 

Let us first take the case where the secondary network at 
the end of the feeder is unloaded. Such a case would be one 
in which the feeder conveyed current for a residential dis- 


2,000 
C 
ea — 


0:9 
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12 345678 9 
Terminal volts in K.V. 


20 K. w. transformer; 3,000 volts; 45 ~; 300 watts core loss; 
| 33 % no load current. 


Fig. 1. 


trict, where at given times there would be no demand either 
forlighting or power. А сазе could also arise where the 
5 network was switched off from the transformer to 
permit of а fresh connection being made. | 

5 the magnetic properties of the transformer iron 
it is possible to calculate the no-load current and losses, and 
hence the phase-displacement of the no-load current for each 
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value of the terminal voltage. The calculation is so simple 
that it is unnecessary to go through itin detail. Fig. 1 
shows graphically the data for a certain kind of iron. 
P, here represents the core loss on no-load, o the no-load 
current, #, and i½ respectively the watt and wattless com- 
does not take account of the 
copper loss since the latter is inconsiderable. ; 

he following is the procedure for determining the value 
of the capacity corresponding to any given terminal voltage, 
в.7., 8,500 volts. Draw oa = 8,500 (fig. 2) to any 


Fra. 2. 


convenient volt scale, and 0 B = 0°28, which is the wattless 
component of the no-load current taken from diagram I, to 
any convenient current scale—0 в is at right angles to 0 A— 
B O the watt component (of the no-load current) is parallel 
to o A. In опг case BC = 0'11, о о represents the no-load 
current, and will be, of course, at right angles to the vector 
representing the condenser voltage. 

This condition determines the position of the vector, A D, 
while its length is determined by the fact that the generator 
voltage is 3,000. If, then, from centre o we strike out a circle 
of radius == 3,000 volte, the two points of intersection, E and 
F, with the straight line, A D, are situated at the two angles 
of a triangle of electromotive forces, of which О А, the side 
common to both, represents the assumed trausformer terminal 
voltage of 3,500. The potential difference between outer 
conductor and aheathing is either 


A Е = 5,700 v. 
or AF = 575 v. 


Any other value is impossible with a terminal voltage of 
8,500 at the transformer. The capacity of the outer con- 
ductor to lead must, however, be a definite amount in order 


~ 


0:6 1:0 15 
Capacity in m. f. 


a = Terminal voltage of transformer. 
B = Voltage between outer and lead. 


20 x.w. transformer; 33 % = no load current; 300 watts = 
core loss; 9,000 volts; 45 ~; transformer on no load; outer conductor 
connected at far end to transformer, at beginning interrupted. 


Fia. 3. 


that the one or the other of the two above values holds. As 
is well known the charging current is 


i-ovocel0^9 
* Henoe, in our case 
0°26 = 282 K e 107°, 
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The capacity k, in microfarads, can be reckoned from this 
formula. It is for | 

в = 5.700 с = 0161 

e = 575 c = 1°60. И 

The capacity corresponding to any other terminal voltag 

can be determined in a similar manner. Each value of the 
terminal voltage greater than 8,000 gives two values for the 
capacity ; to the smaller corresponds the higher value of the 


Volts. 
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Capacity in m.f. 


a = Terminal voltage of transformer. 
B = Voltage between outer and lead. 

20 Kw. transformer; no load current = 3j 95; core loss = 300 
watts; 3,000 volts; 45 ~; transformer on th full load; cos $ 
(secondary) — 09. At rear end of feeder only ínner conductor con- 
nected to current source, outer conductor interrupted. At far end 
both conductors connected to transformer. 


Fra. 4. 


potential difference between outer conductor and lead sheath- 
ing while a lower valme of potential difference corresponds 
to the higher value of capacity. | 

The value of the capacity is infinite for а terminal voltage 
of 3,000. "This is instructive, Binoe ап infinite capacity is 
equivalent to a short circuit between the outer conductor 
sheathing, and outer bus bar. 

In this case the points А and F in the diagram coincide, 
since the voltage between outer conductor and lead is zero. 
Strictly speaking, this is an impossible case with an insu- 
lated outer conductor, since the capacity cannot be infinite. 
It can, however, ocour if we earth any point whatever of the 
outer conductor, ¢g., a point in the central station. A con- 
venient means is thus afforded for avoiding the danger of a 
breakdown. a F becomes negative for smaller values of the 
terminal voltage than 3,000, f. s., the capacity must be nega- 
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Capacity in m.f. 


a = Terminal voltage of transformer. 
B = Voltage between outer and lead. 


20 xw. transformer connected to end of feeder; transformer 
supplies 20 нр. motor; inductance of motor with cos ¢ = 08 
equivalent to inductance of 270 = w L in primary winding. It is 
assumed that cos 9 = O3 on starting, and that the fuse melts at 
beginning of outer conductor. No.load current of transformer = 
34 95. Core loss = 300 watts = 14 9€. Motor is only load on 
transformer. 
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tive in other words a self-induotion, which is, of course, 
impossible. For these values A E alone is to be considered. 
The curve in fig. 3 is obtained by constructing the diagram 
for different values of the terminal voltage and plotting the 
results. The abscissz represent capacity and the ordinates 
the tension between outer conductor and lead sheathing. 


according to the insulating material); 


The curve for the terminal voltage is also plotted for the 
sake of clearnees. A correction onght really to be made to 
take into account the fact that о, is not infinitely small 
compared with co, in fact, that o < о. As, however, it is 
practically immaterial whether the voltage between outer and 
sheathing amounts to 5,000 or 5,100 volte, both being alike 
dangerous, we will negleot the correction. 

As is well known, the capacity of a concentric cable may 
be calculated from the formula 
0024 61 

R 
log. = 


constant (from about 3 to 45, 


C 


where e is an electrical 
where? = length of cable in kilometres; 
„ © = outer radius of the outer conductor; 
„ в = inner radius of the lead sheathing. 
According to our supposition that the feeder supplies 
only a 20-kilowatt transformer, the cross-section of each 
conductor will not need to be greater than 16 square mm. 
The capacity of such a cable is of the order of 0°6 microfarad 
per kilometre. If we consider as dangerous potential 
differences above 5,000 volta between the outer conductor 
and ing, we see from fig. 3 that the dangerous capacity 
lies between the limits 0:18 and 0°35 microfarad, w 
the dangerous length of cable between 215 and 580 metres, 
420 m. is the most bar pire ee of outer conduotor, 
since the latter will then be subj to а voltage over 8,000 


volta. 

The idea is generally spread abroad that no danger of 
breakdowns exists with multiple core cables (¢.9., two or three 
core cables), but this is not the case; the danger is, indeed, 
less, though not entirely non-existent. The multiple core 
is distinguished from concentric cable in that the insulation 
of all the conductors of the former is equally good, and 
secondly, by its much smaller capacity. A cable manufactured 


for 3,000 volts must be able to withstand a test of 6,000 


volts, and will probably stand still more. The outer con- 
ductor of a concentric cable could not be expeoted to stand so 
great a strain. It is not easy to reckon the capacity to sheath- 
ing of one conductor of a multiple-core cable on account of 
the shielding effect of the other conductors, The capacity 
would certainly be much lees than that of the outer con- 
ductor of an equivalent concentric cable. If it were, for 
example, only one-fifth, then assuming the dangerous voltage 
limit to be 6,000 volte, the critical length of a feeder 
consisting of a two-core cable would lie between 1,400 and 
2,000 metres. With either a longer or shorter feeder, there would 
be no fear of a breakdown on interrupting one of its oon- 
ductors at the beginning. If, on the other hand, the length 
of the feeder happens to lie between the limits given above, 
the case at once becomes us, unless, indeed, both 
conductors be switched in or out at the same time, when the 
danger is avoided. 

Now it is possible that in consequence of a short circuit in 
the secondary network, the fuses melt and isolate the same, 
and simultaneously one, and not both, of the fuses at the 
beginning of the primary cable melts, thereby giving rise 
to a dangerous condition. Hence, a multiple core cable is 
not absolutely safe from the danger of brea down if one 
does not take the precaution of inserting fuses of соп: 
siderably [agr carrying capacity at the beginning than 
at the end. Ooncentric cables can be safeguarded by in- 
serting no fuse in the outer, so that only the inner con- 
ductor can become interru 

Considerably more favourable conditions obtain where the 
secondary network at the end of the feeder is loaded. Even 
а very small load is sufficient to obviate a dangerous rise of 
voltage between the outer and lead sheathing, should the former 
become interrupted. Fig. 4 gives curves showing the trans- 
former and outer conductor voltage on theassumption that one- 
tenth of the load is connected to the secondary, and that the 
power factor of the secondary circuit is 0°9. The curves are 
obtained by employing the construction given in fig. 2, with 
the single difference that now 00 not only represents the 
no-load current, but the resultant of the no-load and the 
load currenta. i 

From fig. 4 it is evident that the maximum voltage of the 
outer conductor is 8,800 volts, which oocurs with. a feeder 
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consisting of about 1 km. of concentric or 5 km. of two-core 
cable. i cannot 


? E E lacement ое the 
anger, one would su a large phase-displacement 
would increase it. This is in reality the case. Let us 
assume that the feeder is шоо for supplying a motor 
instead of lighting a residen district, and, further, 
that the motor, which is fed from the 20 кү. trans- 
former, has a power factor of 0'8 on full load. Its induct- 
ance will be equivalent to an inductance of 270 inserted 
ш the primary circuit. Let the power factor at starting 

0:8. 

If the fuse at the beginning of the outer conductor goes 
as soon as the motor starts up, it gives rise to a dangerous 
86. ö, being obtained Ly a similar ‘proces to that previously 

. 5, being obtai y asi to previously 
described. The башаты шг of the feeder are now 
considerably greater than ore. For medium distances 
multiple core cables are quite safe, and concentric cables may 
be protected by not inserting fuses in the outer conductors. 


(To be continued.) 


THE ADVENT OF CHEAP ELECTRICITY. 


IT may be deolared without hesitation that in this couutry 
no progress has been made in electrical engineering without 
the most strenuous efforts on the part of engineers and those 
amsociated with them. No forward movement of any kind 
can be made without reference to Parliament and to muni- 
cipal authorities. Private individuals cannot undertake a 
public service of electricity without the consent of munici- 
palities, after which they must satisfy a Government depart- 
ment, and finally the scheme has to run the gauntlet of 
Parliamentary criticism. In endeavouring to bring electric 
tramways into districts into which they could never be intro- 
duced without private enterprise, corporations and urban 
authorities must be fought, iated and cajoled, not always 
because the rights and privileges of municipalities are 
threatened, but mainly for the reason that it is not considered 
good for individuals to make money by operating or directing 
public works, No doubt many opponents to private lighti 
and tramway schemes would deny that they were actua 
by any such feelings, but it is difficult to come to any other 
conclusion. Not for a moment would we favour a condition 
of things under which private companies and individuals 
could carry out their schemes without let or hindrance, but 
there is a great difference between such a state of affairs, and 
one where encouragement rather than represeion prevailed. 
We know that it is a common argument with advocates of 
municipalism that electric lighting companies are leas inclined 
to extend generous treatment to consumers than usually pre- 
vails with municipal undertakings. But the position of 
supply companies ought to be clearly understood before 
admitting such a contention. When London was paroelled 
eut among the various compani the principle 
_ was laid down and accepted, that at the end of a stated te 
of years it would be permissible for the local authorities to 
step in and purohase such undertakings, or part thereof, as 
were in the districts affected. Without anticipating the 
trouble and confusion that will arise when the legal terms of 
provisional orders expire, we should like to point out that 
there was no sort of rigid monopoly granted to the London 
electrical supply companies, hence we witness in some parta 
of the metropolis the spectacle of three, and sometimes four, 
companies competing against each other. But there is no 
instance of a vestry which is carrying on a public supply of 
electricit Шш competition with any other authorised 
undertaking. ey may be somewhat hampered by havin 
a limited term of years in which to pay back borro 
capital, but their works are not threatened with confiscation. 
It is this fact which may in a great measure acoount for the 
companies in London keeping up the price of electricity; it 
may be a bad business policy from some points of view, but 
shareholders’ dividends and the short term of existence are 


of us. When one considers the ex 


no doubt edad factors in the minds of directors. In com- 
paring, therefore, a municipal electrical system and one 
carried on by a private company, these are matters which 
cannot be overlooked. 

. Leavíng this aspect of the subjeot for а moment, however, 
we want to draw attention to the anomalous and curious con- 
dition in which electrical engineering is in this country at 
the present moment. The pablic supply of electricity com- 


‚ menoed more than 15 years ago, but what sort of progress 


have we made? It is true that most large towns possess a 


system of electric lighting, but they are for the most part 


confined to furnishing electricity to shops, hotels, clubs, and 
to the houses of the better classes. Take the case of Brad- 
ford, which possesses one of the most successfully operated 

е тоа in the country. The managemont of this 


m 
system 


e country, it has only an equivalent of 94,000 lamps con- 
neoted, and the total бара! 


reater degree of development ; it may arise in some measure 
fro and hesi 


m the tentative 
mne ayr epean taken <P Mr шишин» m more ше 
anything арк у prices have militated agains 
rapid extensions, Not dis 


cases they are, as far as production is concerned, models of 
economy, but we very much doubt whether the organisation 
of a municipality lends itself to the adequate development of 
во vast a business as electricity supply. In other words, 
there seems to be a limitation to the capacity of a munici- 
pality in carrying out great public works of the nature of 


electricity supply. 


In the matter of electric tramways there has been a still 
greater degree of stagnation even than inelectric lighting. One 
of the first — fikara operated by eiae fein 
carried out in the Isles, and the City and South 
London Railway was the first electric railway in the world. 
Bat in what manner have we utilised this апу ae an 
experience which demonstrated beyond all cavil the economy 
of electricity? Not by giving in all directions the benefits of 
electric tramways, have we seen the world benefit by 
much of our experience, while we in the meantime have 

i America with ita peculiar conditions was probably 


_ better fitted to utilise this agenoy, and did so in amarvellous 
manner. But it was not altogether due to the freedom from 
restraints 


legal which a new country frequently 

for Germany with its paternal form of Government. 
and its bureaucratic control of towns is miles ahead 
perience and know- 
ledge of our engineers, the readiness of the public to invest 
in sound undertakings, some very strong reasons are needed 
to acoount for the neglect of electricity as an agent for 
working tramway. Sentimental objections against overhead 
wires may have slightly retarded the introdaction of elec- 
tricity, bat municipalities are chiefly responsible for our 
backward condition in this Assuming that muni- 
cipal ownership of tramways is the right thing, probably one 
ought not to attribute the whole of the delay to them, but 
the fact that they refused in most cases a renewal of leases 
to tramway com prevented the earlier introduction of 
electrical because the short which most 


leases had to run, prohibited an expenditure on new plant. 


This is hardly the occasion to disouss whether а municipality 
is well fitted to own and control an urban and suburban 
system of tram ways, but in spite of the fact that Liverpool 
and Manchester have been able to arrive at some working 

ta with local anthorities outside the ойу 
boundaries, we doubt how far such examples will be followed. 


At any rate, drainage and sewage schemes of joint authorities 


vds provided endless struggles and litigation between 


m. 
One of the most striking resulta of this delay in equipping 
isting tramlines, and constructing new ones for electrical 

working is, that few of our manufactarers are able to supply 

tramway plant and apparatus, and in most tramway systems 


"m. Aud № РИЙ 
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in course of construction, а good deal of the аы is 
being obtained from Amerios. "There is more than that, 
however, due to the slow B cien not only in tramways, 
but in light and power and chemical operations ; English 
electrical manufacturers, in spite of their erperience and 
wealth, are infinitely behind American and Continental 
manufacturers, and the consequence is seen iu the great 
amount of machinery which is being imported into this 
country. It is a little humiliating to our national pride that 
after holding pride of place as steam engine designers and 
builders, we should be compelled to take a lower rank on the 
question of electrical machinery. It is not that our dynamos 
are inferior in design and workmanship to those made in 
other countries ; on the contrary, we believe that our direct 
current plant and single-phase alternators have no superiors 
in the world. But the causes that have retarded the wider 
use of electricity have also prevented the development of 
our electrical workshops, and consequently the demand for 
special plant, such as tramway generators, car motors and 
controllers, finds us unprepared. It is only to be e 
that the manufaoturers of America, after building 20,000 miles 
of electric tramways, should be in a condition of atandardisa- 
tion and able to deliver tramway material promptly. There 
are many consulting engineers and buyers of plant who would 
infinitely prefer to use home-made goods, but they say it 
cannot be obtained, and they are compelled to go elsewhere. 
Probably English contractors may be eventually in a good 
ition to supply tramway plant, but there is a tremendous 
eeway to make up before they can rank side by side with 
foreign competitors. The position is not altogether due to 
faults of our manufacturers; it arises partly from over 
legislation and the development of municipalism. 

The necessity of the moment is cheap power, and only 
by its introduction can our industries hope to compete with 
those of foreign countries. Indeed, as the Times said a few 
days ago, “the subject ought to be approached by every 
responsible person with a clear understan ng that the supply 
of electric power to our manufacturers at; the cheapest pos- 
sible rate, by some one and in some way, is essential to the 
preservation of our national power to compete in the markets 
of the world.” We witnessed last year very strenuous efforts 
to introduce schemes which had for their object the supply 
of cheap electric power thronghout various districts. Pro- 
bably the most prominent was that known as the General 
Power Distribution Company's scheme, which sought to 
supply power through a large manufacturing area in South 
Yorkahire and Nottingham. It was strongly supported by 
some and opposed in deadly earnest by other municipal cor- 
porations. C 

The conolusions of the Joint Committee are worth repro- 
ducing here, especially having regard to the defeat of the Bill 
on the second reading. Where (says the Committee) suffi- 
cient public advantage is shown powers may be given for the 
supply of electric energy over an area including districts of 
numerous local authorities and involving plant of exoep- 
tional dimensions and high voltage. . . . on conditions 
differing in some respects from those imposed by and under 
the existing Acta . . . . to undertakers supplying energy 
wholesale to other undertakers . . . . The evidence shows 
that the application of electric energy in the form of power 
to an infinite number of purposes is likely to be in the near 
future the predominant feature . . . . It does not appear (to 
the Committee) that an undertaking supplying energy in 
bulk at high voltage and in comparatively few mains is, as a 
rule, во desirable for the local authority to acquire as a low 
vol undertaking with many distributing mains.” This 
is а clear aopn on of the value of the company's proposal, 
but in spite of this marked approval the House of Commons 
rejected the measure, not, however, because it did not agree 
with the usefulness of the proposals, but because it threatened 
an attack upon the interest of the municipalities. It was а 
dubious proceeding on the of the promoters of the Bill 
to try conclusions, even indirectly, with municipal interests, 
because it was obvious that Parliament would not sanction 
any scheme which in the remotest way threatened Corpora- 
tion undertakings We admit the House of Commons 
showed a degree of wisdom in protecting the municipalities, 
because whatever merit a scheme might possess from some 
points of view, it was not altogether desirable if it threatened 
injury to the ratepayers, 

Fortunately the defeat of the General Power Dis- 


tribution Company's Bill, though disappointing no doubt 


to its sponsors, has not deterred applications to Parlia- 
ment for power to generate and distribute electricity in 
various parts of the country, and what is of supreme im- 
portance to the electrical industry, the proposals were received 
with sufficient favour to enable them to pass the second 
reading last week. The schemes in question were to generate 
and distribute electricity in South Wales, in Lancasbire, in 
Durham, and on the Tyneside. The South Wales company 
proposes to erect generating stations at coalpite in Neath, 
Con pr and Pontypool, and from these places mains 
would radiate all over the county of Glamorgan, and the 
western half of Monmouth. The propoced area of supply 
covers over 1,000 square miles, and embraces colliery dis- 
tricts, steel and copper works. How little progress has been 
made in the district regarding the use of electricity may be 
learned from the fact that only in 16 square miles is there 
any public supply of electricity. The company stated the 
charges for electricity would not exceed 2d. as a maximum. 
Profiting by the experience of the General Power Distribution 
Company, the promoters of these various schemes carefully 
avoided any proposals which could be held gry to 
local authorities. The South Wales Bill provided that the 
company shall have no exclusive rights; that no retail con- 


sumer shall be supplied except by consent of the local 


authority and by incorporation of the Electric Lighting 
Acts; that the local authority may, at the end of 42 years, 
pue во much of the undertaking as is within their 

istrict at a fair market value, with no addition for 
compulsory purchase, or for goodwill. Szeing that the 
chief objection of the municipalities against previous . 
schemes was the possibility of the company entering a 
town, taking up the roads and eventually underselling the 
corporation, there seemed to be little reason why there should 
have been much opposition. Yet the feelings of some 
members of the House of Commons were distinctly against 
the proposals, and Mr. Galloway, the member for Manchester, 
speaking on the Lancashire power scheme, said that the 
whole of the local authorities in the-district were averse to 
the principle of the Bill, There is no doubt a strong feeling 
amongst municipalities on the subject, but with the powers 
of the company curtailed in the manner suggested, we fail 
to see that апу harm will accrue to the rights of municipal 
authorities. Local authorities have a clear right to b» heard 
on the matter, but though there has been much agitation 
both in Manchester and Liverpool on the subject of these 
Power Bills, we fail to. see that either of these towns are 
likely to be affected. Probably, if municipalities were 
generally inclined to develop their electrical undertakings in 
а manner similar to what p in these towns, we should 
not have heard so much of power schemes. But in consider- 


be said that the demands of the promoters are unreasonable ; 
indeed, those responsible for the South Lancashire scheme 
gave an assurance that they are not asking for any power to 
distribnte electricity in any borough or district except 
with the consent of the local authority concerned, and that 
they will agree to any amendment to make this clear, The 
promoters were also prepared to insert a provision in the Bill 
to the effect that whether in bulk or otherwise they shall only 
supply electricity in those boroughs or districte for which 
provisional orders or other statutory powers have been 
obtained. These are eminently reasonable propositions, and, 
having regard to the importance of the scheme, it was ех- 
tremely satisfactory that the various Power Bills passed the 
second reading. No doubt we shall hear a good deal of the 
views of municipalities when the Committee commences its 
work, but in the interests of the country and of the electrical 
industry, it is to be hoped that the municipalities will, in 
some measure, forego their opposition. We think, however, 
that Parliament is at last convinced of the far-reaching 
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effecta of the schemes, as Mr. Bryoe said of all manufacturing 
couutries, we were nearly at the bottom in the matter of 
electrical supply, and that was an injury to the amount and 
the cost of production. It also affected the prosperity of all 
industries connected with electricity, electrical machinery, 
for instance, having to be imported instead of being manu- 
factured in this country. Distribution of electrical energy 
on a large scale will do much to minimise this condition of 
things, and we trust that the Power Bills may become law. 

We may reasonably expect that in the hands of Mr. Ritchie 
and the Committee to which Parliament entrusts the Bill, 
the clauses will not be too drastically dealt with. Mr. 
Ritchie intimated that he would only give the measures his 
support if local authorities had a controlling voice as to the 
они in which the Power Company's mains should be 
а 


REVIEW. 


Electric Power Transmission. By Louis BELL, Ph.D. 
New York: Zlectrical World and Engineering. Second 
edition. 90 | 
The work covers much the same ground as that traversed 


by Prof. Unwin's Power Transmission,” with considerable 


additional facta and figures from actual practice, which 
renders it, in fact, what it profeases to be, a practical 
treatise for practical men.” 

The first chapter deals with elementary principles, briefly, 
concisely, and from up-to-date views, but it seems rather 
out of place to refer to the Clerk Maxwell and Hertz 
theories in a practical power transmission discussion. The 
practical man generally gets through his education and 
work by dealing with things more tangible than ether and 
ita assumed properties. The practical units are very clearly 
explained, and the proposal to adopt a larger unit for force, 
the megadyne, is good, being a unit nearly equal to the weight 
of a kilogramme. 

On the subject of © conditions of power transmission " the 
author goes into the matters of fuel, water, wind, and other 
sources of energy, and the different methods whereby their 
energy may be transmitted. Fuels such as coal, wood, petro- 
leum, and gases naturally and artificially produced, he con- 
siders with waterfalls as the only sources of energy worthy 
of serious consideration. 


Water-power, its utilisation, cost and economy, is most . 
fully treated throughout; to those who dream about harness- 


ing the tides, it would be interesting to note that the author 
puts the matter in an easily understandable manner. He 
calculates that to get 1,000 HP. for five hours, 30 million 
cubic feet of water would require to be stored and handled 
in a pond 6 feet deep and 120 acres area. Tidal power 
might be left out of consideration, but it is useful to give 
actual figures like these, they have a sobering effect on the 
man with the harnessing proposals. The conditions of 
water-power generation and transmission are very fally and 
fairly stated, with an amount of practical information quite 
unusual. | 

Pneumatio transmission refers prinoipally to the Popp 
system in Paris of 2,000 H P.; it is, with the exception of 
a few of the electric power plants, the largest power dis- 
tributing plant in the world. It is interesting to central 
station engineers on this side to read that on the Edison 
supply system, New York, there are 10,000 H.P. in motors. 

A comparison is made between the various systems of 
transmission, both as to first cost and maintenance, and the 
price per unit delivered ; the figures given are of American 
origin, во that gas comes out much higher in cost than it 
does on this side. Under the same conditions of transmission 
for the same amount of power delivered, electricity comes ont 
at $38 per н.р. per year, while compressed air gives the power 
for $18, rope, $49. 

Power transmission by continuous current is very well 
treated. Its limitations are properly made prominent ; 
* nothing short of a revolution in commutator building can 
render continuous current available for high voltages —in 
other words, for long-distance transmission; at the same 
time, for electric traction апа for distributing power among 
consumers, continuous current has many advantages. These 
considerations lead to the question of transforming from one 


ence of h 


current to the other, and using alternating for transmission 
and transforming to continuous for distribution. The author 
has given а name to machines designed for converting alter- 
nating to continuous current and «ice versa which does not 
seem very appropriate—'* current reorganisers.” A current 
has no “organs,” like a machine or a body. However, 
under this heading we find classed, commutators (sometimes 
called on this side rectifiers), motor dynamos, and rotary 
transformers. 

The difficulties with all these are fally pointed out ; also 
their uses. It is the first work dealing at all fully on this 
important subject, and we can quite agree with the opinion, 
that rectifiers, ¢.¢., synchronising oommutatore, are of no use 
except for small currents, such as in a series of arc lamps; 
all attempts at rectifying large currents variable in amount 
have ended in the scrap heap. The review of the machines 
for converting from one current to another is very interest- 
ing; in American practice they have some experience of 
them, especially for electric railway work, wherein no alter- 
nating motor, single or polyphase, has as yet been suc- 
cessful, 

The chapter on prime movers is not of much valae, so far 
as it treats of steam engines there is nothing interesting or 
new. The turbine for water- power is well treated and illus- 
trated, also turbine governors, and the development of water- 
powers is especially well thrashed ont; the electrical engineer 
will find much valuable information on these hydraulic 
sabjects; of course, the abundance of water-power in 
America makes this branch of engineering of much greater 
importanoe than it is with us. That promising prime mover, 
the steam turbine, is not mentioned ; this is no doubt due to 
the author confining his work to machinery he is personally 
acquainted with. The same may be said about the vortex 
water turbine, as made in this country; however that may 
be, this work really supplies the best of information on the 
whole question of water-power for electrical generation. 

The organisation of power stations, the main supply line, 


and line oonstraction centres of distribution, and high 


voltage transmission, are all admirably treated, of course 
from American practice point of view, in which pole lines 
figure to a large extent. The pole line allows of the use of 
very high pressures with cheap construction, hence we find 
in America over 50 transmission planta over 10,000 volts, 
11 of them working at 20,000 volts. All American experi- 
pressure transmission seems to be with pole 
lines, and they have been a success up to 20,000 volta. The 
pole line is not, however, likely to be used to any extent on 
this side, with high pressuren. 

The subject of motors is fully and properly dealt with. 
We may quote one eentence used in summing up the relative 
advantages of motors of different kinds, “small motors for 
low speeds, and motors without proper starting appliances 
(and, we might add, stopping appliances) are responsible for 
most of the difficulties now encountered.” 

The book is a large one of about 500 pages closely 
printed, containing a large store of knowledge and experi- 


enoed information on a subject which is at present engaging 


many leading engineers in ita development. 


. CORRESPONDENCE. 


‘The Working of Steam Engines under Variable 
Conditions.“ l 


Your leading article of February 9th on the above text, 
and Mr. W. H. Booth's comments on Prof. Weighton's 
paper on * Receiver Drop," which appeared in the same issue, 
have stimulated me to fulfil my twice repeated promise to 
write you а letter on a similar subject. 

The art of accommodating steam power to a varying load 
has been practised during the greater part of the nineteenth — 
century with just as much success ав was necessary under 


the special conditions of ita several applications. | 


When electricity ав а transmitter.of energy in bulk 


‘appeared upon the scene, the conditions became more exact- 


ing, since they demanded а constant speed under great 
ible variations df load. These conditions were effect- 
ually met, in some cases by good governors, and in other 
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— principally in London, by quick-handed engine 
vers, 

In the meantime Willans was conducting his experiments 
on the steam consumption of steam engines, condensing and 
non-condensing, the resulta of which he gave to the world in 
his two classical papers read before the Inst. O. E. in the 

years 1888 and 1893. : 
I "These two papers throw a flood of light on the economic 
working of steam engines, which has had the effect of 
putting tens of thousands of 5 into the pockets of 
undertakers and consumers of electrical energy. 

But Willans has left us, and although there are a few 
engineers on whom his labours have not been lost, yet to 
the multitude his conclusions are but as idle talk, а memory 
faded beyond recognition, or distorted into shapes more 
pernicious than those of simple ignorance. 

. At this stage the problem of electric traction a 
upon the scene ; not much of a problem after all, for W 
in theory, and a multitude of engineers in practice, had 
already not only shown the way but provided the means of 
effecting a complete solution. An electric lighting engine 
only differs from an electric traction engine in that it is too 
good for ita work and in that its valves are not usually set 
to take a considerable overload, but with “traction” this 
‘overload comes occasionally and has to be taken, therefore, 
unless the economy of the engine at av load be 
seriously reduced, the engine must be fitted with automatic 
expansion. 

he fact is not minimised by the statement (made in 
Birmingham and constantly quoted) that a certain form of 
automatic expansion gear gives no better results than 
“throttle” governing, for the Willans law applies to all 
throttled engines; therefore in all throttled engines the 
full lead must be the most economical, and by no possibility 
can three-quarter or half load be made the most economi 
But with automatic expansion, provided it be worthy of the 
name, the designer can fix the point of ecomony just 
where he may choose (within wide limits). He may, in faot 
во design a “ traction generating set that at its average load 
the unit shall be generated under conditions of meximum 
economy, and the engine shall still be capable of dealin 
се; with overloads of 25 per cent. above normal f 


But the ordinary British-made “traction” generators 
are not so designed, for two very good reasons, which, 
unfortunately, cannot be explained in two words, 

Some years ago Mesars. Willans & Robinson were very 
much troubled with the vibration caused by their engines. 
Therefore Captain Sankey set his wits to work m are 
real wits, and not colourable imitations), and evo. on 
scientific heir gg the three-crank engine. This engine 
cured the trouble. W. & Б. standardised it, and all the 
other small vertical engine builders immediately copied it, 
with the result that English high-speed engines (with, 
think, one or two exceptions) are all three-crank. 

The bearing of this on the present question grows out 
of the mechanical diffücnlty of applying automatic expan- 
sion to such engines, in consequence of which they are all 
dribbling down to “throttle” governing, and their makers 
try to make out that they give good results. 

Bat, de gustibus non disputandum, take this case :— 

In November I invited tenders for an alternator and engine 
(condensing) to give an output of 800 kw. and 10 per 
cent. overload at 180 lbs. pressure, with 28 lbs. of steam 
per unit at three-quarter load. Here are the resulta of the 
ten ° 


Srmau РЕВ HOUR. 


1. H. v. n. H. . Unit. 
4. 21:5 315 ВаЫјесё to 5 per 
B. 19 = 312 cent, allowance 
с. 18 R 29 5 on test. 


Twelve months ego I had no difficulty in purchasing an 
engine of half the size which, on test, gave a steam con- 
sumption of 28 lbs, per kw.-hour at 2 load, co it appears 
that in the course of a year we have lost ground to the extent 
of 10 per cent. merely for the sake of standardisation on 
wrong linee, and that, too, at a time when a great movement 
is taking place to make “lighting” and “traction” 
generators interchangeable. 

Happily, the Willans engine сап be fitted with automatic 
expansion, though at the cost of considerable complication ; 


and the ingenious device, invented, I believe, by Oaptain 
Sankey; provides also for throttling at light losd, а most 
important feature, the reasons for which were fully explained 
oy Captain Sankey in his paper on “Throttling and Variable 

храпвіоп,” before Institution of Mechanical 
Engineers in April, 1895. 

Ав showing how small was the knowledge on this point 
at that time, I may quote the remarks of Mr. John G. 
Hudson, one of the in this country of Corliss engine 
design. Speaking of automatic shaft expansion governors, 

“The objectionable features of these gears are the too con- 
stricted port openings at early pointa of cut-off, and the 
тыш governor power generally needed to control them 
e tly.” 

But in the body of the paper Captain Sankey had shown 
that with pure antomatic n the steam consumption 
was always higher at light loads than with “throttling” at 
same loads, Reference to the diagrams acoompanying the 
We arrive, ore, at 


linder at all loads, great or small, as is very nearly acoom- 
plished by Oorliss valve gear.) | 


еу disappears when it is used to driye a valve which 
contro 


initial preesure up to or above boiler я 

We therefore come down to this conolusion, that the most 
‘perfect form of expansion gear for a steam engine working 
with variable load is attained with a shaft governor in com- 
bination with a valve controlling only the admission of steam 
to the cylinder. But in the great majority of modern steam 
engines employed in the generation of electrical energy, we 
find at least two cylinders, one high and one low 
and some engineers employ one valve to control the admis- 
Bion and exhaust of both cylinders, and seem by their utter- 
ances to be living in a state of blisaful ignorance as to the 
reason why their automatic expansion results are no better 
than those they obtain with “ throttling.” 

I haye already dealt with the high pressure cylinder, and 
have quoted Captain Bankey's paper, which places the facts 
outaide the region of controversy; I have now to turn to the 
low pressare cylinder, in connection with which the practice 
of engineers has been extremely diverse and generally 


wrong. 
Those engineers who have desired to pose as ultra scientific, 
have а that the automatio expansion gear should 
control the cut off of the low pressure as well as of the high 
psum others have fixed the cut off arbitrarily, and some 
ave nearly hit the bull's eye. 
The true solution of the problem has now been found, as 
inted out in your leading article of February 9th, by Prof. 
eighton, of the Newoastle College of Science, who has made 
an exhaustive series of experiments on this subject, and has 
given us the benefit of them in his paper on Receiver 
Drop, which necessarily covers the whole ground, because 
* receiver OD " is governed by the cut-off in the low- 
Q e 


Prof. Weighton's conclusion is most concise, and is as 
follows :—“ An examination of the whole of these results 
shows that the one and only factor which affects materially 
the cut-off of maximum economy in any one of the oylinders 
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following the high- cylinder is the ratio bebween the at cut-off in terms of the volume of the high pressure ; thus 
cylinder in gokan and the immediately preceding ^ we find that with the ordinary low ratio of electric lighting 


Taking the ratio of the cylinders в, Prof. Weighton brings 

out the Kernel of his resalts in this formula— 
p x Bert cut off _ R+ 66 
Stroke 6°6 

The most curious feature of the paper is the absence of 
any theory to acoount for the result; probably Prof. 
Mig ыен thought that it would be safer to remain under 
the шо shelter of his facta than to e himself to 
the fire of his critical audience on the open plain of theory. 
Nevertheless the explanation does not appear very difficult. 


aylinder exhausted, and the receiver pressure 


sion is of no moment, because the energy is transformed into 
heat, and in a heat engine, of course, heat must reappear as 
energy. The trouble is caused by the simple fact that it 
does not always reappear, in spite of the “ must.” 

It is all very well to call a steam engine aheat engine, and 
во it is, theoretically, but in practice it is a pressure engine, 
and pressure lost cannot be recovered except in an emaciated 
condition, Theoretically, there should be no drop between 
the high pr and the receiver; but a steam engine has 


are inch between terminal 
re and exhaust. e drop to the receiver should be 

ased on the same principle; anything more is unnecessary 
and uneconomieal, the actual drop being, of course, dependent 
on the size of the cylinder com with the size of the 
engine, or, ав Prof. Weighton puta it, “ the ratio of the low 
pressure cylinder to the high pressure.” As some drop is 
necessary, it follows that the volume of the steam exhausted 
from the high pressure will be increased in the receiver, and 


consequently the capacity of the low pressure at cat-off must 
be ей beyond the total volume of the high pressure to 


enable it to measure off this quantity. 

It is at this point that Prof. Weighton's experimenta 
сар in, the best results being given in the following 
table :— | 


1 2 3 
Preceding cylinder inches of stroke. Stroke. 
capacity. е: 
R 
219% 10 128 
2:196 1 1°28 
2196 104 1:28 
2195 104 131 
2 195 101 181 
2 296 10 1:275 
2296 11 14 
4:86 63 1-72 
504 68 = 1 85 
11°00 48 T 2:67 


It should be noted, although it is not mentioned in the 
paper, that column 3 gives the capacity of the low pressure 


engines an increase of 80 per cent. gives the best result. 

Some yeara ago, when testing the Dover electric lightin 
engines prior te the official test by Prof. Kennedy, I obtained 
results exactly coinciding with those of Prof. Weighton, but 
the experiments were not во comprehensive ; wi were, how- 
ever, sufficiently conclusive to enable me to fix the cut-off in 
the low pressure of the Universal engine. 

It is interesting to note how science makes for simplicity ; 
we now know of a oertainty that the most perfect engine 
for variable loads is one in which all the valve motions are 
constant, except that of the high pressure admission valve 
which controls the power and speed of the engine, and that the 
simple automatic shaft governor throttling the steam at 
light loade, with the ваше effect as Captain Sankey’s com- 
bination of automatic expansion gear and throttle valve, gives 
better results under extremely variable loads than the most 
— and complicated Corliss gear. 

- There is one other point which is worth consideration ; it 
is very well веб out in the following extract from your 
article of February 9th :— 

. “Looking at this question from the standpoint of eleo- 
trical traction or power distribution generally, with the wide 
variations in load which are found to be soinimical to economy, 
it would appear that the high рае cylinders of such 
engines ought. to be made fairly large in order that, by the 
rule given by Prof. Weighton, their low pressure cylinders 
may have a cut-off. Thus a ratio of 3: 1 would give, 

y, а cut-off at one-half the low preesure stroke—a 
result that has not been far missed as the finding of general 
ex : 

With Corliss valve gear it is a simple matter to fix the 
low pressure cut-off at half-stroke, or earlier; but with 
ordinary positive gear difficulties are encountered. In 
designing the Universal engine I oould not obtain the 
desired low pressure diagram with an earlier cut-off than 55 
to 60 per cent., therefore I had to adopt во low a ratio as 
2:25 : 1. The result has justified the means, and has 
shown conolusively for the fortieth time that the steam 
engine understands iteelf better than do any of ita designers. 


John 8. Raworth. 
February 27th, 1900. 


Electrical Engineering in H.M. Navy. 


I can furnish An Electrical Engineer" with a reply to 
the question he asks in the ELECTRICAL Review of 28rd 
ult., viz, “Why is electrical knowledge so small in our 

а 


М ? 99 

The Admiralty are pursuing the same course, the time- 
honoured course, which they pursued with the medical and 
the marine engineering professions, and with the same result. 

It took their Lordships something like half a oentury to 
disoover that the s n had ceased to be the barber, or 
the leech, that he been at the time of the Restoration; 
that he was now an educated man, with the best scientific 
knowledge of his time at his disposal; and so only bad bats 
joined the Navy, men who wished to get out of England for 
Various Causes, 

Gradually, under the көше of not being able to find 
surgeons enough, their Lordships redressed sre iind 
Боетов, and gradually, very gradi y, the medical pro- 
ession have taken their proper position and status, 

It was the same with engineers. Their Lordships made 
the engineers, on board men-of-war, a class apart, MT 
paid, badly messed, and generally looked down upon; an 
they got what they asked for—not always the cream of the 

fession. | 

Gradually—very gradually—their Lordships have been 
forced, by the same methods, as with surgeons and others, to 
redress some of the engineers’ grievances. 

A fleet engineer actually ranks now with—and after—a 
post captain, and wears four golden stripes on his arm, and 
the fleet engineer of to-day is the chief engineer of 20 years 
ago. Farther, their Lordships, or Her Majesty, have 
actually bestowed a knighthood on the head of the naval 
engineering profession. 

But, notwithstanding all this, the old feeling still con- 
tinues to a large extent. The executive officer still looks 
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upon the engineer officer as of a lower caste, and hence their 
Lordships do not obtain all the brains they otherwise might. 

Bat with electrical engineering their Lordships have broken 
their own record. 

They have left the profession out altogether. The sole 
representative of electrical engineering in a man-of-war 
occupies the proud position of engine room artificer, a chief 
petty officer, ranking with chief boatswain's mate, chief 
ganner’s mate, &c., and after very much after—the junior 
naval cadet. 

The electrician at Portamouth Dockyard, who was stated 
to have designed the Admiralty dynamo, the Admiralty 
pattern switchboard, &0., was a few years ago, I understand, 
а promoted shipwright. Of course all these things will be 
righted in lime, but it will probably be а very long time. 

A revolution has taken place in the method of propelling 
ships during the past 40 years, but the change in the 
personnel has not yet followed. І 

In Blake's time the crew of the ship worked the ship, and 
only fought in саве of necessity. The soldiers were passengers. 
Gradually as the English navy developed this passed away, 
though it survived in the sailing master until about 30 years 
ago. Gradually the fighting element came to take a pride 
in being able to handle their ships under sail as well to fight 
them, and naval officers in Nelson’s and Hawke’s time were 
as proud of being good seamen as of being good fighters, and 
it was owing to the splendid seamanship of some of the old 
sea dogs that their most brilliant victories were gained. 

Bat the seamen of those days were the engineers of those 
days, and very skilful engineers too. The wind was their 
physical agent, and the sails their engines. . 

Now that sails have gone and that the modern man-of-war is 
one mass of engines, the engineer is the important шап, and 
the sooner the executive learn to take as great a ris in 
handling the engines as they did the sails in the old time, 
the better will it be for all in the day of battle. 

There was a striking m of this at Santiago. Oei vera 
nearly escaped because the execntive did not know how long 
it took, to get steam up in cold boilers and to couple engines 
together. No old sea dog would have been caught like that. 
Minutes would bave put every stitch of available canvas on 
а ship, where houra were required with steam. 

Our American cousins, in their usual praotical fashion, 
have grasped the situation at once, and Engineer-in-chief 
Melville is now а commodore, the second highest rank in the 
American navy. 

The same thing has to come on this side, and it will come 
no doubt—in the sweet by-and-bye. And after that the 
Admiralty may think about the possibility of some day pro- 
viding an electrical branch. 

Meanwhile there are many electrical problems to be 
worked out on board men-of-war, and they require the best 
knowledge and experience the electrical profeasion oan pro- 
duce for their solution. 

Sydney F. Walker. 


Penalties on Contracts. 


Мау |I point out that ratepayers will gain nothing in the 
end by the enforcement of penalties incurred by contractors 
for non-delivery within a given time, beyond the legitimate 
hastening of work, во far as it may be practicable. 

Any penalty which is really due to bad mansgement on 
the part of the contracting firm, will be paid by that firm, or 
its shareholders ; but any sum beyond that which is inourred 
through causes which are unavoidable, and which are common 
to the whole of the trade, will eventually be paid by the 
whole of the buyers of that particular kind of apparatus, 

Even the ratepayers of the town whose Council succeeds 
in penalising а contracting firm to a considerable amount, 
will themselves repay the whole of the penalty, though they 
may never do any more business with that particular firm, 
and even if that particular firm should go out of the trade. 

There is only one paymaster, the consumer or the rate- 
payer, for all apparatus used by Oorporations in their elec- 
trical supply business; and though the payment may be 
disguised, and may be difficult to trace, it is paid by him or 
her collectively in the end. 

Sydney F. Walker. 


Bloomfield Crescent, Bath. 


/ 
City and South Lendon Railway Extensions. 


We notice in your issue of the 2nd inst. that you have a 
short article on the opening of the extension to Moorgate 
Street of the City and South London Railway. It may 
interest you to know that the signals are worked on the 
principle of Spagnoletti's electrical locking block, by means 
of which it is impossible for two trains to get on the same 
section together; and we are now fitting up the Central 
London Electrical Railway with the same system. The 
Metropolitan Railway has been working on this system for a 
number of years; and owing to the success which has been 
obtained with it, the system is beginning to be adopted by 
up-to-date railway companies. 

We have also carried out the electric lighting of the three 
new stations, using the 500 volts generated from the oom- 
pany's power house. 

J. E. Spagno'etti & Crookes. 

March 6th, 1900. 

[Reply to N. С. W.—The list of stock sizes of commu- 
tator bars to which you refer, was printed in the ELECTRICAL 
REVIEW, Vol. 41, p. 885; correspondence relating to this 
subject will also be found on pp. 118, 149, 180, and 209, of 
the same volume.— Eps. Exec. Rkv.] 


PRESIDENTIAL ADDRESSES. 


THE average individual, who has to listen to them, will 
cordially agree with the President of the Manchester Branch 
of the Institation of Electrical Engineers when he states 
that presidential addresses are too many, that they should be 
curtailed, and the time more usefally occupied. 

Сар it be supposed that engineers are eager to be deluged 
with reviews of past work, forecasts of future prospects, and 
dissertations upon things in general, representing the views, 
not of the profession as a whole, but of individuals? 

Many a paper, of small importance in itself, has led to a 
most valuable and interesting discussion, in which all who 
are во inclined can take part; but a presidential address is 
like а sermon, in that, however distasteful the вреаКегв 
views may be, one cannot with decency reply thereto on the 
spot. By all means curtail the address, or— treat it like 
other papers, and discuss it ! 

In this connection we wish to draw attention to the time 
wasted by the reading of papers in general. Surely it would 
be far better for members to study these at their leisure, prepare 
their remarks beforehand, and devote the whole time they 
are assembled together to the disous:ion— which, unlike the 
reading of the paper, cannot be carried out elsewhere. 
The paper might be read in abstract by the author, as an 
introduction to the debate, and, of course, exceptions must be 
made where numerous riments illlustrate the subject ; 
bat we think that the majority of members, especially those 


who oome up from the country to attend meetings, would 


heartily appreciate this course of prooedure—whiob, indeed, 
we believe is already in force at some places. 

Returning to. Dr. Edward Hopkinson’s address, we note 
that in his view there is no evidence that work is done more 
cheaply in America than in this country. But it is admitted 
that the American workman accomplishes somewhat more in 
а given time, and is in receipt of higher wages; the net 
result is not the same, for it follows at once that capital 
charges bear a smaller proportion to the total cost of pro- 
duction. The conditions in a factory are analogous to those 
in an electricity works in this respect ; the higher the load 
factor of the plant, the less are the fixed charges in propor- 
tion to the total. 

If American workmen worked shorter hours than English 
workmen, this gain would be neutralised ; the President went 
on to ascribe the larger output of the former chiefly to their 
higher culture and “ wider mental horizon,” and stated that 
as workmen were better educated they worked shorter hours. 
The fact remains, however, that American workmen, in spite 
of their alleged refinement, work far longer hours than the 
English. This not only upsets the President's argumenta re 
greater refinement—greater output—shorter hours, but 
strengthens the above conclusion regarding the “load 
factor” as the cause of cheapness. | 
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Due emphasis is laid on the neoessity of standardisation 
and of the use of automatio machine tools; the former, it 
is suggested, might be brought about by impressing its 
importance upon technical students during their oollege 
career, while the adoption of the metrio system might be 
hastened in the same way. The suggestion may be 
not without value; but the effects of this procedure 
would certainly not be apparent until the said students 
attained to positions of responsibility, which would delay the 
desired consummation for a good many years. 

The address winds up with a proposition which can 
only be regarded as utterly impracticable and undesir- 
able; to wit, that all British engineers, civil, mechanical 
naval, or electrical, and (we presume) sanitary an 

mining, should be combined in one great Institution, 
with a great central house and library, and similar 
branches in the chief centres of industry. That such 
a suggestion should be put forward in these days of 
specialisation, when no man can hope to keep in 
touch with more than a very limited range of 
subjects in his own profession, is a matter for 
astonishment. What possible advantage could the various 
branches of the engineering profession derive from the com- 
bination? There would have to be as many separate papers, 
as many separate meeting-rooms, journals, organisations, &o., 
as at present, for it would be absurd to treat the whole body 
of members without discrimination; nor do we believe that 
the burden of subscriptions would be leesened. To distribate 
the Proceedings of the whole Institution to each member 
would be sheer waste of time and money ; but few, even now, 
can afford the time to thoroughly study the Proceedings of 
their own special branches, and the proportion of members 
who took an interest in all the Proceedings would be 
infinitesimal. Truly, we cannot but think that the idea is 
beyond the region of practical possibility. 


FIRE AT THE MAIDEN LANE ELECTRICITY 


From the re which have obtained circulation both in the Press 
and out of it, it might have bsen imagined that the fire which 
occurm d at the Maiden Lane station of the Charing Cross and Strand 
Electricity. Sapply Corporation on Saturday last hed left the works 
practically gutted, causing the maximum of inconvenience to con- 
sumers; an inquiry on the spot, however, showed that the true state of 
things was very different from what we had at first supposed. That a 
good deal of damage to machinery and eo forth has been done, and a 
certain temporary inconvenience has b»en caused to consumers is 
quite true, but thanks бо the splendid way in which Mr W. Н. 
Patchell, the oorporation's engineer, and Mr. Wilmot Seale, the 
secretary, have directed the many ‘operations necessary for main- 
taining the supply, in spite of апа disabled plant and 
cables, tbere is not likely to be much grumbling on the part of the 
consumer 

The Oross Company has lately been running the Maiden 
Lane station for 24 hours a day, the Lambeth station rendering ser- 
vice ae 16 was needed; but sinoe the conflagration this has been 
reverted, and the Lambs3th station has been running continuously. 
At Lambeth there is a plant DAY of 6,000 xw. (shortly to be 
increased to 9,000 xw.), and this has been of great assistance in 
tiding over the mishap period: the large sub-station at Short’s 
Gardens, which receives current from Lambeth at 1,000 volts, has 
13 100-xw. Siemens motor generators running on one floor. When 
this very large sub-station is completed, probably in the course of a 
few months, there will be 16 more 100-Kw. motor generators in posi- 
tion on the floor above the 12 now running, and a 400-xw. Tudor 
battery on a still higher floor. | 

The rapidity with which the Oharing Oross Company has been 
extending ite stations and putting in new plant has been an untold 
blessing to Mr. Patchell in this emergency, as it bas enabled a supply 
to be given to all consumers when some at least might reasonably 
have expected to have to do without for a few days. 

Bteady pressure hae characterised the supply of the Oharing Cross 
Company for a long time past, which cannot be said of some other 
London supply companies, as we all kuow; therefore its consumers 
have bi en inclined to grant indu now that the pressure is some- 
what below the normal at full-load times. The company naturally 
prides itself оре the reputation for maintaining supply at the 
proper voltage, but 
ence that customers suffered from the Maiden fire was a supply 
at reduced preesure—96 volts was the recorded pene on Monday 
—it will be seen that the company's engineer and secretary are to be 
congratulated upon the smart way in which they devised means for 
temporarily overcoming the difficulty in which they were placed. 

As to the cause of the fire itself we are given to understand that 
there is not one iota of evidence that the fire was an electrical one. 
Oa Friday night the Maiden Lane station was running as usual. 


when it is stated that about the only inconveni-. 


Lambeth station was shut down at tbe ordinary time, so'that the 
high tension supply was altogether “off.” The night shift engineer. 
noticed nothing abn in the boiler room; coming up later over 
the top of the cables smoke was smelt and seen issuing from the 
basement, Just here the cables come in from the Strand, and are led 
up in a brickwork protection through the floor to the back of the 
switchboard in the engine room. The resident foreman examined 
the steam dynamos, and there was no overloading, everything was 
ranning рен есу smoothly; but immediately thereafter flame was 
bursting out brightly from the basement referred to. Those then at 
work shut down the machines and retired in haste for personal safety. 
The main switchboard cables running through this basement formed an 
excellent fiae for the hot gases, and they burned with remarkable fierce- 
ness. They were vulcanised bitite, and lead-covered and armoured 
jute cables. There was not a vestige of insulation left anywhere, the 
wire basing perfectly clean. The fire summons was given at about 
1.50 a.m., and when Mr. Patchell, whose residence is in communics- 
tion with the place by telephone, arrived an hour or two later on his 
bicycle, the network was immediately disconnected and Lambeth 
station set to work, with the result that current was on again by 
9 o'clock in the morning. | 

Everything radiating from Maiden Lane had been short circuited, 
porary connectieas, and a supply of cables which happened to be in 
porary connections, and a supply of cables w р 8 
Stock came in very handy for thie purpose. | 

Thirteen 110. Kw. motor generators and three 110-xw. steam 
dynamos were damaged by the fire, and of these four of the former 
and two of the latter were, after some amount of coaxing, got to run. 
With the utmoat urgency some of the machines were “dried out," 
and, in fact, were supplying current by Baturday night, when all the 

rincipal buildings connected to the corporation's system were 

hted. From that time new machines have been adding, aod by 

the time thes» remarks appear in print everything will be practically 
in normal workiog order with temporary connections as indicated. 
Those who are familiar with the work of supplying current iu the 
metropolitan districts will at once appreciate the difficalt position in 
whioh the oompany has been placed by this unfortunate occurrence, 
and what a great deal of extra work and worry has fallen upon Mr. 
Patchell and his staff. It must have been a source of great saties- 
faction to the company’s board and sharebolders to be so admirably 
brought through a trying time without sacrificing in any way 
that excellent reputation which the Company has secured among 
consumers through ut ite district. The forbeararce which oon - 
sumere have shown dering the past few days must ba regarded as 
an additional tribute to the excellent relations which exist between 
the Oharing Oroes Company and ita customers. 

The company’s official account of the fire which has baen placed in 
circulation states :— 

“ Oonsiderable damage was done to the works, which, however, is 
substantially covered by insurance. The only portion of our districts 
which was prejudicially affscted was the southern district, and that 
in effect only for а few hours. The board met immediately and gave 


. instructions to the staff to use every effort to prevent, as far as 


possible, any stoppage of the supply toour customers. The work was 
во satisfactorily performed that on the same afternoon we were able 
to supply the theatres and several other large buildings, and by 
to-nizht we are practically ready to take up the usual work of the. 
company.. . . The board wish to testify to the untiring energy of 
the secretary, Mr. Sesle, and the engineer, Mr. Patchell, and the other 
members of the staff, in this emergency.” | 


LEGAL. 


Hawks v. LAT Оввлк DisTRIOT Оосисп. 


Tum case of Hawkes v. The Leyton Urban District Council was 
heard by Mr. Justice Buckley, in the Ohancery Division last week, 
it being an action bye plaintiff, Blijah Hawkes, for an injunction 
to restrain the defen their servante, and agents, from carrying 
on their electric supply works at Le tone, so as to cause a 
nuisance by noise and vibration to the tiff as owner and ccoupier 
of premises in the Oathall Road, Leytonstone. There wasan altern- 
ro claim for damages. The facts sufficiently appear from the 
udgment. 

M. Justice Воскозу said that the plaintiff was the owner of a 
house in which he resided in the Oathall Ead, Loytonstone, and the 
action was brought by him for an injunction to restrain the defendants, 
the Urban District Council of Leyton from carrying on certain electric 
supply works within the district, so as to causea nuisance by noise 
or vibration to the plaintiff. ера gave evidence as to the 
actual existence of vibration and to а very considerable extenf, 
and the evidence satisfied his Lordship that there did result in the 
operation of the defendante’ works such an amount‘of noise and 
vibration as amounted in law to a nuisance. The defendants admitted 
that at the date of the issue of the writ down to July last the works 
were so carried on that there was a nuisance created, but the 
insisted that the alteration which had been made at the works | 
the result of remedying it altogether. The plaintiff, however, gave 
evidence that the nuisance had gone on down to the present 
time. Various other witnesses from the neighbourhocd also 
spoke as to the existence of noise and vibration caused 
by the defendants’ works. When defendants’ counsel got 
up to open their case, his Lordship suggested that he wanted to hear 
evidence that the noise and vibration did not occar. Their counsel, 
however, indicated that he was to call scientific evidence to 
prove that the circumstances were that it could not occur, In 
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the first place, they called Mr. Dugald Clark, who went down to the 
locus im quo on Februsry 24th. That gentleman said he applied 
various tests, and took with bim instruments to defect horizontal and 
vertical vibration. Mr. Olark said he was satisfied there were no 
horisntal or vertical vibrations. He also said that he applied other 
tests by putting his ear to the floor, and soon, and the result was that 
he did not bear any noise. The witness also mid that he had applied 
no tests at all as to the existence of aerial vibrations. The result of 
bis evidence, therefore, was that the defendants plant could 
be so ran that a person could not detect horizontal or vertical 
vibration. That was the result of the whole of his evidence. Mr. 
Olark left the place about 9.30 p.m.. and about Sam. there was 
again extensive noise and vibration. The defendants had not met 
that at all, and had called no one to show what was the state of 
things at the time, and bad done nothing to show his Lordship 
that the plaintiff's story as to that was not credible. His Lordship 
then referred in some detail to the evidence given by some of the 
defendants’ engineers, and said that he bad come to the conclusion 
that the gas engines in the defendante’ works required very аси 
watching to prevent them becoming a nuisance. Steam engines w 
Мы Аза much better than gas engines, but the defendante said that to to 
the gas engines by steam engines would be very expensive. It 
aparared tbat the demand for the electric light in the neighbourhood 
was large. The extension of and additions to the defendante’ worke had 
been made because s ori supply of electricity was required than 
the undertaking could furnish. The defendants were now working 
close to their full capacity. They were not going to stop Ба саз 
engines, but һай ordered more steam engines. The state of things 
therefore was that the defendants would continue re o use the x s 
engines, which would be supplemented by steam n eneas for which 


additional buildings were rg. erected. The p having pe proved 
that a nuisance was caused FCC Dr the 
defendants, in the circumstances, th to continue such a state 


of things? His Lordship thought they were. It was partof the dofen- 
dants’ case that their works could be carried on so as not to create a 
nuisance. When Mr. Dugald Clark went down, care was taken that 
the plant was run carefully, and as long as Mr. Olark was there 
theo. was notbing wrong atall Boon after he went away, however, 
there were explosions. It appeared to him that he was bound to 
grant an injunction in the terms of the writ to restrain the defendants 
from so on their works so as to cause a nuisance to the 
pu by noise or т vibration. He accordingly granted & perpetual 

junction in those terms, and ordered the defendants to pay the costa 
re ded the operation of the injunction till April 

RDGHIP suspen anc р 

9th to enable the defendants to consider what could be done to remedy 
the nuisance, the defendants undertaking in the meantime to stop 
the a firing” in the exhaust pipes and explosions as far as 


NATIONAL ТитирРНОНЕ Oompany, LrurrED, v. Evens. 


On Friday last this action was entered for trial before Mr. Justice 
Grantham and a Queen's Bench special jury. 

Mr J. Compton Smith appeared for the plaintiff company, and Mr. 
F. Dodd for the defendant. 

Mr. Сомртон Surra said bis Lordship would not be troubled with 
tbe trial, as terms had been agreed upon between the parties, though 
it would not be n to read tbem in open Court. asked his 

Lordship to make an order that £50 paid into Court sbould be handed 
over to the plaintiffs, and that proceedings should be stayed. 

Order accordingly. 


BUSINESS NOTES. 


N 
quarter of the world being 13,027 tons as compared with an average 
of 9,800 tons for the preceding 12 months. The shipments from 
“ other countries” only totalled 3,141 tons, and are below the av 
Deliveries in February have reached a total of 21,117 tons, and 
addition 500 tons have been shipped to New York. The total 
deliveries are therefore 21,617 tons, and stocks bave increased from 
$1,827 tons on January 31% to 22,982 tons on February 28th. 


High Tension Switches and Fases.—Messrs. Veritye, 
Limited, write to us from Aston as follows :—" Ooncerning the recent 
death of pedis the gas rug and 5 L иш 

рапу'в engipeers reporte your peper, we note from e ce 
given at the inquest that deceased met bie des death by coming in contact 
with one of the high tension switches, the live parts of which were 
exposed. We consider it useful to mention, for the benefit of all 
concerned, that we have developed a system of bigh tension switches 
and fures (Verity & Bteele's patents) for use in central and sub-stations, 
which offer absclute protection and safety under all conditions of 
working ; and that by their use а recurrence of the above sad accident 

wonld be well nigh impossible.” 


Electrical Wares Exported. 


Werk mpma Тив. 267TH, 1889. 


Amsterdam .. Value m 
Bombay  .. #2 T s 55 
Boulogne es 61 
Buenos Ayres. Teleg. mat . 891 
Caloutta . . 1,186 
Cape Town. ss ss .. 828 
Christiania .. © bi v 90 
Байма Bey. Tei . 898 
agoa у. е ек. mat. .. 398 
Dur ban ee ee эе 69 
Teleg. mas T o 717 
East Londo on . ee es 77 
Fremantle .. ee oe . WI 
Genoa " T ee .. 196 
Gothenburg Р a - 21 
Hamburg “+ T .. 800 
Hobart 39" oe ee ee 128 
Hong Kong. Ks ià oe 18 
Liban ae ee se ee 60 
Malaga oe 45 
alta А T 60 
Montreal ee ee Ф 61 
Овїепа a „„ 119 
Penang А . 
Perth.. „ 50 
Port Elisabeth . 60 
Rotterdam. Teleg. cable * N 
St. Petersburg T 11 
Teleg. mat. 99 
Stockholm. Teleg. mat. . . 180 
Sydney ee oe oe ee 2,565 
» Teleg. mat. oe 266 
V Crus ea. Чү 19 
Wellington .. P ` 657 
^ Teleg. mat 2, 
Yokohama i . #15 
Total — .. 818,177 


Wim кише Рав. 27ти, 1900. 
Adelaide Valus 496 
Alexandria. "Teleg. cable .. M 
Amsterdam ка 


ee ee 995 
. Bangkok es ee 140 
Boca. Teleg. mat. "T „ 931 
Bombay 115 
Bremerbaven. Teleg. cable .. 8,580 
Buenos 5 Teleg. mat. .. 200 
Calcutta ee ee ee 1,507 
РА Teleg. те če ,. 983 
Colombo i .. 176 
Tel 2 1 60 
Copenhagen. Taleg. айе "m EU 
* ee 4 
pee London oe ee ee п 
Fremantle .. 


es 1,164 
Teleg. mat. .. 7n 
Gibraltar. Teleg. apparatus. 90 


Gothenburg. "eleg. vie 287 
Hai hong ee ee ee 172 
Hal fax ee e. ees ae 10 
ee ee 56 

Teleg. mat. we ee 800 

Hong Kong = . #18 
Launceston ` vx 60 
Мана ee Ф о ee 82 
Melbourne . ee ee ee 258 
Mogador 44 
Rost dane Teleg. cable.. Mer 
* ee 12 

0 ee a ee 136 
Para. 89 


Pernambuco. Teleg. cable % . 8,000 
Port Chalmers. iai s 49 
Rio Janeiro 209 
ee ee 90 

Shanghai eo ae 255 
" Teleg. mat. 193 
Singapore. Teleg. mat. 180 
Вуйпеу T d T . 828 
Trinidad SQ 24 
Wellington. Teleg. mat. . 481 


Total эе 


" 


Foreign Goods Transhipped. 


Malaga. Elec. light apprs. Value £280 | Gothenburg. Tph.apprs. Value £425 


Electrical Wares Exported. 


Win nome Man. 715, 1899. 


Adelaide . Value £88 
Alexandria ee LL 9 0 LEO 18 
Amsterdam. ee es ee 142 
Boulogne "ә - 49 
Dont Teleg. mat. © «s Hm 
uenos yres ee e е 6 
Cadiz ve vi "T - 10 
Calcutta ae es ee 901 
Christchurch ee ee ee 18 
Christiania oe os ee ee 25 
Colombo T - es 41 
Со nh LJ ee ee 168 
Delagoa T . 206 
Durban. Teleg. mat. ais ee 117 
East London эө . . 1,099 
Gibraltar я 959 
eleg instruments 1,580 
Gothenburg vs és 70 
Hamburg ee 140 
Hobart i - 187 
Kobe eo ee 2,842 
Launceston "y T ee 98 
Lyttleton oe . 25 
Melbourne s 261 
Teleg. mat. ds 
Penang ae ae 2 vs 20 
Perth s ee 178 
Port Chalmers ve А 81 
Port Elisabeth  .. 1,517 
Teleg. mat. .. ТЗ 
Port Said oe 187 ; 
Rio de J aneiro. Teleg mat. „ 891 
Rotterdam. Teleg. mat. 86 


н a nis mat. : : 10 
B E тег. mat. .. 161 
1255 өө | ee 286 


Wellington . 148 
> "Teleg. mat .. 298 
Total £18,219 


Foreign Gocds 


Durban. Teleg. mat. Value £29 
Rockhampton. Electric light 
apparatus ә з 


Total .. £100 


Win икона Mar. бти, 1900. 


Adelaide T Value £264 
Amsterdam T è 658 
Auckland ee eo ` ee 20 
Azores. Teleg. mat. - . . 8,184 
m > . 9 
Teleg. wire vs . 10 
Buenos Ayres. Teleg. mat. 198 
ii Тер wire 186 
tta ee ec 
Calcu 801 
Christiania.” “Peleg. wire . 91 
Colombo .. 818 
Copenhagen. Teleg. cable .. 29 
Wi Teleg. wire 
Demerara we А 62 
ban ; 1,281 
5 Teleg. mat. КИ 
» Teleph. mat. 161 
East London oe ага 29 
Ghent ee 0 oe 88 
Gibraltar .. РЕ 20 
Gothenburg. Teleg. wire » 110 
Halifax s 25 
77 Teleg. cable se 111,900 
am urg ES " 10 
Kobe. eleph. cable és . M 
Mauritius .. S. - uie oo 42 
Melbourne .. 


н Elec. cable „. 450 
» å Teleph. cable ee 


Port Elizabeth. Teleg. mat... 1,277 


Rio Janeiro „ 66 
Rotterdam. Teleg. mat. 200 
Saigon oe ee oe е 696 
Singapore ša .. 208 
Sydney an А . 1,698 
W Б $x 60 
Wellington . so 05. „ 614 
Teleg. mat. oe 90 
Yokohama T 4x 5% „ 560 
Total £125,758 
Transhipped. 


Elec. light mat. value 
Rio Janeiro. Elecl. mat. 
Trinidad, Teleph. mat. 


Total 


re 


„ Proceed ings.—A receiving order has been 


electrical engineer, White Horse 


made against Frederick 
Btreet, Boar Lane, Leeds, on his own petition. 
The first meeting of creditors and public examination of A. B. 


Rarle, electrical engineer, Theatre 
Norwich on March 9th and 21st respecti 


iiir iE will be held a£ 


ассо wing DM. 
£67,305 10s. 8d., re with the tion of £40), by the 
,90 presenting ( excep dy 


debtor’s estimated 


of his interest in the Bowen and the 


Willan electric lamp patente. Under examination by the Oficial 
Receiver, the debtor said that о December, 1895, he per 


for £450 the inventor's interest in 


the Stein electric lamp," 


pu — 
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wss joined by another person to whom he gave а half-share in con- 
sideration of services rendered, and to be rendered in connection 
with the development of thelamp. "They shortly afterwards sold for 
£1,000 a fourth share in the lamp, each partner taking £250, the 
balance baing applied towards expenses. In or about February, 1896, 
he and bis partner entered into an agreement with the inventor of 
the “Bowen electric lamp," under whioh they received two onc- 
third shares in the invention in consideration of their agreeing to 


pone They endeavoured to develop the “ Stein " and the " Bowen” 


which he was unable to immediately realise, The examination was 
ordered to be concluded. 

The first meeting and public examination of Frederick Metcalfe, 
electrical ‚ Leeds, are arranged for March 14th and 27th 
respectively, at Leeds. 

Application for an order of discharge has been made on behalf of 
Ж. Mex. Winter, electrical engineer, Amberley House, Norfolk Street, 

been suspended for two years from 


Liquidations.—Creditors of Browett, Lindley & Oo., 
Limited, (old company, in a) ате to send particulars of 
debts, &c., to A. Shuttleworth, liquidator, Dacby Obam Clarence 
Street, Manchester, by April 6th. 
addis ey Met le tg 

. Mr. F. J. ‚59, 
Liverpool, is liquidator. ad 


Acetylene Generators.—We illustrate below Husson's 


plants for lighting 
206500 


whilst most safe, reliable and efficient in working, is во simple that 
& child can charge it, and, having по жошо кошын 


Books Received.— Institution of Junior Engineers’ 
Record of Transactions.” Published by the Institution. 10s. 6d. 

* Hydraulic Power Engineering,” by G. Croydon Marks. London: 
Oroaby Lockwood & Bon. 9s. net. 


Catalogues, &e,—F:rom Messrs. W. T. Glover & Oo., 
Limited, there comes to band a copy of a new catalogue which has 
been recently issmed to the e. A convenient thumb index 
divides the various sections in which the firm’s manufactures in 
wires and cables for eleotric lighting and wer purposes are 
ee The pa opens with en details “ conductors, 
showing dimensions, capacity, resistance, weigh conductors, 
these tables having been revised since the last edition; they are 


followed with exhaustive table matter relating to vuleanised wires 
and cables, twin lead-covered and concentric cables, B.O.T. armoured 


complete this very handy and useful cata- 


рр. 

Pamphlet No. 54 of the B.T.H. Oo. is devoted to electric traction, 
and gives some general notes and illustrations regarding the Bristol, 
Dublin, Middlesbrough, Dover and Ceylon systems. A table is given 
of electric tramways and railwava in the United Kingdom either 
equipped or equip by the BT.H Oo. 

Mr. O. R. Heap, of Victoria Street, sends us copies of new 
bulletins which bave been issued by the C. & O. Electric Company, 
of Garwood, N J., for whom he is the sole importer for the United 
Kingdom. One of the pamphlets describes the О. & O. four-pole 
open and closed motors and dynamos, the general construction of 
which is very similar to the C. & О. “Ironclad” machines, but the 
brush gear and interior of motor are made practically as accessible 
as in an unprotected machine. The other pamphlet deals with some 


neatly arranged phlot comes to hand from Mr. F. H. 
Headley, of St. Austell, dealing with the uses of electricity for 
country house purposes, such as lighting, pumping, lifts, and so on. 

lackwell & Oo. a catalogue 


rails, and special 
“ third rail” insulator, and the Falk cast-welded rail joints; Obicago 
and other types of rail bonds; motor tracks («with photos of cars 
supplied on several English lines), air brakes, trolleys, poles, line 
materia], lightning arresters, swi , Circuit breakers, switch board 
instruments, incandescent lamps, transformers, Reynolds-Oorliss 
engines (Allis), McIntosh & Seymour, Ohandler-Taylor engines, 
separators, Allis feed-heaters, condensing and coal-handling plant, 
and numerous aoo? The mere mention of the above 
items serves to show what a vast is covered in the catalogue, 
which is nicely printed, very illustrated, and well bound. It 
should be of service to authorities having the electrical equipment 
of tramways in proep:ct. | 
The Bt. Helen's Oable Company, Limited, send us price lists of 
their pure and vulcanised rubber and paper insulated cables, and a 
sample of their new N“ jointing tape, which is intended to 
replace pure rubber tape for covering joints in vulcanised rubber or 
paper insulated cables. It із claimed that this tape is both water- 
roof and indestructible, while it has no effect on either plain or 
copper. The company is also introducing a new kind of 
rubber floor covering for Bigi 
layers of rubber 


with movable hands. 

From tbe Ward-Leonard Electric Company, of America, we have 
received a copy of their new catalogue, No. 1900, which contains 
illustrated descriptions of a large number of types and sizes of 
rheostats for both st and controlling service. The catalogue 


over prices prevailing, for equivalent apparatus, six months ago, while 
been increased for the same 


The Boció'ó Francaise des Accumulateurs “ Phénix” send us a price 
list of their storage celle, portable and stationary, for which A lin 
porri - 

and steel manufactures. 
esers. Holden & Brooke, Limited, of West Gorton, have issued 
a small list of their pattern A steam separators or dryers which 


have now been adopted for working pressures up to 900 Iba. per 


| 
1 


square inch. 


Messrs. T. Parker, Limited, send us one of their Pvcket Lists 
(third edition, January, 1900) in which details and illustrations are 
given of thelr | 


lists are very well oom ae 
already 


Messrs. W. Н. Allen, Son & Oo. send us а copy of their most recent 
ceder dios fwo-crank enclosed compound engines, with а useful 
e of speeds and horse-powers. 
The Improved Electric Glow Lamp Company, Limited, have issued 
. of lamps illustrating some tions to their 
g opaline, 5 


meters, shunts, resistance coils, Wheatstone bridges, test sete, 8 
electrometers, keys and switches and various other lines in electrical 
and other apparatus. 


The Electric Power Bills.—In the House of Commons 
on Tuesday Lord Balcarres asked the President of the Board of 
Tide whether, in order to obtain a tribunal appointed on non-party 


cn M m 
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tines, he was prepared 

the Elec'ric Energy Bills were to be entrusted should be exclusively 
nominated by the Committee of Selection.— Mr. Ritehie replied in 
the affirmative. He thought that the House would do wisely if it 
resolved that the Committee should be nominated as the hon. member 
suggested. a . 


Electric Cranes. —А a meeting of the Southampton 
Harbour Board recently, it transpired that a letter had been received 
from the Olyde Shipping Company complsining of serious delays to 
their steamers lately owing to the current being cut cff from the 
cranes without notice. The Oorporation electrical engineer had 
written that when alterations were made, enabling the cranes to bs 
supplied from the tramway system, a much more steady and satisfac- 
tory supply would be given. The wharfinger recommended that 
another crane should be provided to be available for any berth on 
the quay. During 1899 there were discharged with the electric cranes 
62 steamers with miscellaneous cargoes, and between 20 and 30 
sailing vessels, in addition to the Clyde Company's steamers and 
some of the Cork Company's, this being, the Works Committee 
pointed out, entirely а new trade since the introduction of electric 
power at the quay. Already this year nine steamers and seven 
sailing vessels had been dircharged, and there was every probability 
of the increased traffic being maintained. This matter had been 
referred to a sub-committee. It was resolved to send a letter to the 
Electrical Committee of the Corporation with reference to the 
irregularity in the supply of current to the cranes. 


Electrical Dredges.—The Sydney Bulletin says that 
Mr. J. A. Wallace, the pioneer of the gold dredging industry in 
Australia, holds a long stretch of the Sandy Oreek, near Yackan- 
dandah, and intends installing а very large electrical plant to operate 
several dredges. The Austral Otis Engineering Company, of South 
Melbourne, has an order to supply high-class compound condensing 
engines with Corliss valve gear of 400-4 P., together with boilers and 
fittings, to operate the first section of the plant. A duplicate plant 
to this will be installed later, and will work three electric dredges on 
a stretch of abont two miles of the creek. The capacity of each 
dredge will be about 150 cubic yards per hour. 


Expansion Joint.—Messrs. Brown & Co., 49, Deansgate, 
Manchester, send us particulars of their balanced expansion joint, 
which should be a useful fittirg to steam users in general, and central 
stations in particular. It is desi to prevent the forcing apart of 
joints in steam pipes, and the illustration will show its action. The 
joint is surrounded by an annular chamber of crose-section equal to the 
steam pipe, in which a tightly packed ring acts as а piston. Steam is 
admitted to this chamber by means of а bye-pass. The tendency 
would be to force out the piston, and so draw the ends of the pipe 
closer together, but as the steam in the pipe and in the chamber is 
of the same total pressure, each force neutralises the other, 
and thefjoint is rendered ‘secure under all (ordinary circumstances, 


The joints are made of steel forgings, excepting the glands, which 
are cast, and the first cost is very little greater than that of an 
ordinary joint. 


Fire.—There was a slight fire at the works of the London 
Electric Supply Oorporation, Limited, in Jaxon Street, Lambeth, 
B.E., on the night of the 4th inst. through the failure of a converter 
in the storage room. 


Football.—The second annual football match between the 
Blackpool Electric Football Club and a team representing the B.I.W. 
Company, Prescot, took place last Saturday at Blackpool, and resulted, 
after a very fast and evenly contested game, in a win for the home 
team by 3 goals to 1. The teams were afterwards entertained to 
dinner by the committee of the home club. 


For Sale. — The charging station, machinery, plant, 
licerces, cabs and premises in Juxon Street, Lambeth, of the London 
Electrica] Cab Company, Limited, are offered for sale by tender by 
order of Mr. Justice Byrne. See our "Official Notices” this week 
for particulars. 

Gas v. Electricity.—At the annual meeting of the 


Manchester District Institution of Gas Engineers, Mr. T. N. Ritson, 
Kendal, delivered his inaugural address, in which he stated that there 


to recommend that the Committee to whom 


1 


ana - 


were in the United Kingdom to-day 661 authorised gas undertakings, 


222 owned by lccal authorities, and 439 by private companies, in 
addition to over 1,000 non-statutory undertskings. The capital em- 
ployed in the statutory undertakings amounts to £82,109 752. Not- 
thstanding competition from oil, electricity, and the newly- 
discovered acetylene, the demand for gas was steadily increasing, and 
gas stocks, he eaid, stood higher to-day than at any other period in 
the bistory of gas manufacture. That electricity was a keen com- 
petitor could not be denied, but statistics proved that gas and 
electricity could and did flourish side by side. There could be no 
doubt that the new illuminant had aroused gas authorities to a sense 
of their duty, and the results of the spirit of enterprise thus brought 
about bad been an increased output of gas and increased profits, 
while the public had benefited by cheaper gas and improved methods 
of lighting, both privately and publicly. Notwithstanding the 
enormous development of the supply of electricity, no fewer than 
77 gas undertakings had been purchased by local authorities from 
pores gas companies since the year 1882, and several applications 
or transfers of works were to be considered during the present 
session of Parliament. ; 


Gravity Combined Ammeter and Voltmeter.— The 
very useful and compact instrument which we illustrate (one-third 
actual size) has been introduced to meet the demand for a combined 
meter of the gravity ty pe, which, as no permanent or electro-magnets 
are used, never requires re-calibrating. It consists of a French 
polished walnut box with leather handle, standing on a wooden base; 
a brass bezell, with a glass to protect the pointer, is fitted in the 
front of the case. There are two terminals on the base to connect 
with the subject of test, and two contact keys, the one marked V 
for measuring potential difference, the other marked A for measuring 
current. The dial is silver plated; the ecale in each instrument 


— —ö—Ü—— auia 
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is marked by hand during calibration and afterwards engraved, 
this method preventing errors caused by the use of printed scales or 
dials. This is claimed to be of great importance to users. The scale 
being unusually large, the readings can be easily seen; a novel 
feature is the dcuble scale, the top part of which is used for volts, 
and the bottom forsmperes. - No calculations are necessary, as the 
ND are directly given. The instrument should be found very 
useful for many purposes, which will at once suggest themselves, and 
has the ad vantage, as compared with an ordinary detector,“ that 
its indications are in terms of definite units, instead of in meaning- 
less degrees.“ The patentee and maker of the instrument is Mr. 
W. R. Morris, Faraday Works, Henrietta Btreet, Birmingham. 


Hornsby Boilers.—The Crystal Palace District Electric 
Supply Company, Limited, of Sydenham, have put in a pair of 
" Hornsby” water-tube boilers, the satisfactory working of which 
а in an order for two pairs more being placed with Messrs. 

ornsby. 

The Institution of Junior Engineers.— Last Saturday, 
March 3rd, large number of members visited Messrs. Maudslay, 
Bons & Field’s Belleville Boiler Works, at East Greenwich. They 
saw all the machinery for the preparation of the different parta 
forming the elements; the method of erection was explained, and 
the special features of construction pointed out. The Cowper-Ooles 
y. Cane for galvanising the tubes, &c., was also seen, and the system 
of working it described. 


The Question of Municipal Trading.—A question was 
asked in Parliament this week re municipal trading, by Mr. Kimber. 
He atked whether, pending the appointment of the Municipal 
Trading Committee recently promised, the Government would 
oppose, or cause to be deferred, any Bills or clauses in Bills promoted 
by municipal authorities seeking powers to trade or manufacture. 
Mr. Balfour, in reply, said that no general principle such as Mr. Kim- 
ber suggested could be adopted. Each case must be considered on 
its merits, and undoubtedly the fact that а committee is sitting, or 
n sit, upon the subject is a factor that will be taken 

accoun 


Co 
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. Parliamentary Bills.—On Monday the following Bills 
were read а second time in the Commons:—Oharing-cross, Easton, 
and Hampstead Railway Bill; City and South London Railway Bill; 
and Jarrow and Hebburn Electricity Supply ВШ. 

The South Lancashire Tramways Bill and the Airdrie and Ooat- 
bridge Tramways Bill were read a second time in the Commons last 
Friday, with a reference to committee regarding workmen's cars. 

The Aberdeen Oorporation Tramways Bill, Newcastle-apon-Tyne 
Blectric Sapply Bill, and the Wellingborough and District Tram- 
roads Bill have been read a second time in the Commons. 

Ia the House of Lords on Tuesday the Folkestone, Sandgate and 
reared ee Bill was Зы а A кое Та the Commons 

the een Corporation Tramways and the Newosstle-upon- 
Tyne Electric Sapply Bill were read а second time. is 


Russia.—A company has just been formed in St. Peters- 
burg with a capital of 2,000,C00 roubles to be known as the Russian 
Electrical Company (Schuckert & Oo.). The new company will acquire 
and carry on the electrical engineering works of Herr B. Zeitsetel. 


Trade Announcements.—Mr. Edwin Cooper Wallis, of 
Oentral Works, Swinegate, Leeds, asks us to mention that for about 
five years his business has been quite distinct from that of Messrs. 
Outtriss, Wallis & Oo., Limited, (now in liquidation). 


Uaiversal Exhibition of 1900 —Messrs. E P. Alexander 
and Bon, charter d patent agente, 19, Southampton Buildings, W О, 
write as follows:—" Ia France, as in many other foreign countries, 
the law requires a patentee to work bis invention within a certain 
period under penalty of forfeiture of his rights. Compliance with 
this requiremenc not infrequently entails both trouble and expense, 
and it will therefore interest holders of French patente to know 

‘that, by a Jaw passed last December, every person who shall bave 

exhibited at the Universal Exhibition an article similar to that 

coyered by his patent will be considered, so far as ie necessary, to 

к гоа bis invention in France during the course of the 
xhibition 


Water Re-coolers for Birkenhead.— We understand 
that the Oounty Borough of Birkenhead have placed the order for 
the condensiog and re-cooling plant for their electric power station 
‘at Rock Ferry, with Mr. Alfred Wenner, of 32, Oxford Street, Man- 
chester. Mr. Wenner has the sole Eoglish rights for the sale of the 
Zischocke's patent wocdsn re-coolers, of which over 500,000 нр. are 
in use in various places, including 30 electric power stations. 


ELECTRIC LIGHT AND POWER NOTES. 


Brighton.—A recently oompleted contract for electric 
wiring and fittings at the Town Hall amounted to £705; the extras 
came to £1,533 19s. 7d. This is truly a phenomenal occurrence | 

A reservist employed by the Corporation was granted leave of 
absence during his service with the colours, and half wages allowed 
bim during such period. 


Bristol.—The resignation by Mr. George Pearson of his 
position as chairman of the Bristol Civic Electrical Committee 
occasioned general regret, and led to many expressions of hope that 
he might reconsider his decision. A meeting of the Committee, called 

‘to consider the matter, strongly urged Mr. Poarson to continue to 

: preside over its affairs, and in this plea some of those who bad rather 
prominently figared as Mr. Pearson's opponents joined. Ав а result 
of this pressure, Mr. Pearson has withdrawn his resignation. 


Doncaster.—The Board of Guardians has resolved to 
borrow the sum of £22,545 for the execution of works for lighting 
the new workhouse by electricity, and for the erection of the new 
workhouse, in addition to the sum of £47,225 already authorised. 


Edinburgh.—At a meeting of the Town Council last 
week it was reported that at May 15th the number of lamps joined 
on in one year would be over 70,000, а thing never heard of in con- 
nection with any similar undertaking in any country. With addi- 


tional capital expenditure the cost per lamp would be £1 18s. 4d. 


Germany.—Plans are under consideration for the 
establishment of a second central electric lighting station in the town 
of F'rankfort-am-Main. 


Glasgow.—It was stated at a recent meeting of the Town 
Council that with regard to the relative cost of electric lighting in 


. Edinburgh and Glasgow the cost of each lamp in Edinburgh was 


El 18s. 4d. as against £1 153. 1d. in Glasgow. Bailie Mackensie's 
statement to the Edinburgh Oouncil, which we quoted on the 23rd 
ult., showed a very different result. : 


Harrow.—The Urban District Council has agreed to 
oppose the North Metropolitan Electric Power Sapply Bill. 


Italy.—La Società Bergamasca fer Distribuzione di 
Energia Elettrici is the style of a company which has just been 
formed in Bergamo, Italy, with a capital of £150,000, to acquire and 
work a water-power-driven central station at Olanezzo, in the 
Brembana Valley. It is reported that Messrs. Schuckert & Oo., of 
Nurembourg, are interested in the undertaking. 


Little Lever.—The District Oouncil has declined to join 
with other Oouncils in their opposition to the Lancashire Electric 
Power Company's Bill. 


Londom.—CouwTY CONOIL.— At a meeting last week, 
according to the Сиу Press, the Highways Committee reminded the 
Oouncil that in July, 1897, and February, 1899, estimates, amounting 
in all to £25,300, were approved for the installation of the electric 
light on the Victoria Embankmentand Westminster Bridge, including 
the erection of the generating station, the provision of machinery, 
and tke laying of the necessary mains. "Tenders had since been 
accepted by the Council for the erection of the generating station and 
the supply of the necessary boilers and dynamos, and that part of the 
work was now in progress; and they proposed shortly to invite 
tenders for the supply of, and the work of laying, the electric 


lighting mains. Аз, however, the Embankment footway near Black- 


friars Bridge and at some other places was being opened in connection 
with the works of the Charing Oross and Strand Electricity Supply 
Corporation, they thought that it was advisable that the mains 
required for the Oouncil's electric lighting installation at those places 
should be laid at the same time. For that purpose the expenditure 
of a sum of about £250 would be necessary, including the cost of the 
cables, and the carrying out of the works. They recommended, 
“ Tat the Council do sanction the expenditure on capital account by 
the Highways Committee of the sum of £250 in of & portion 
of the mains in connection with the electric lighting installation for 
tte Victoria Embankment and Westminster Bridge; estimates in 
respect of which were submitted to and approved by the Council on 
Та!у 13th, 1897, and February 15th, 1898.“ Tae Council approved. 
Toe Highways Committee reported that notice had been given by 
the Kensio and Kuightabridge Blectric Lighting Company, of 
intention tolsy extra bigh-tension mains in Doulton casing surrounded 
by concrete, along Hunt Street, St. Ann's Road, 8:. James Square, 
St. John’s Place, Portland Place, Ladbroke Road, Lansdowne Road, 
Uxbridge Rad, Holland Walk, Dachess of Bedford's Walk, and 
Hornton Street. The Committee saw no objection to the proposed 
works, and recommended that the sanction of tne Oouncil be given to 
the works referred to in the notice. The Oouncil adopted the 
recommendation. 
Nrwmerox.— The Vestry has passed a resolution to the effect 
that the undertakers of municipal schemes should be empowered to 


. wire consumers’ premisés upon a hire or easy payment system, and 


that the London Oounty Council be requested to promote legislation 
enabling those metropolitan local authorities holding provisional 
orders to borrow money to carry out such work. Is Newington also 
among the Socialists ? | 


Longton.—The Town Council has joined the Lancashire 
municipal i кышын in opposing the Lancashire Electric Power 
Company's В 


Rainford.—The District Council has decided to offer no 
opposition to the Lancashire Electric Power Company's scheme. 


 Rheffield.—A gas explosion ocourred last week in a 
пасе belonging to the tramway feeder system, but no опе was 
u . 


Shoreditéh.—The Vestry on "Tuesday approved the 
action of the Lighting Committee in appointing Messrs. Мом, 
Kershaw, E us порна сс А ш marene lis 
Islington Vestry to consider the procedure of the on nty 
Council in regard toloans. It was decided on the recommendation of 
the Committee to advertise for tenders for two Babcock & Wilcox 
' boilers and steam pipes at an estimated cost of £2,100. The Officers 
rire pies in the course of a report on the accountant’s department, 
stated :— | 

The electrio lighting undertaking being a commercial concern, it should, in 
the opinion of your Committee, be worked оп a commercial basis, and acoord- 
ingly a set of bought and sold journals and ledgers should be instituted, which 
would роо entail no more work %һап at present exists in the ligh 


department, whilst relie & good deal of the pressure of book-keeping work in 
the &ocountant's office. vat сесара for electricity supplied will be made out 


at the station, and sent to the accountant for collection, whilst all payments also 


will be made through his office; the accountant would be responsible for the 
perionica] audit and checking of the accounts and books of the lighting depart- 
men 


The Committee submitted a recommendation to this effect. 


South Wales.—The uer pally. District Council has 
resolved to support the South Wales Electrical Power Distribution 
Bill if the Council can secure clauses that they be supplied in bulk 
on the same terms as local firms, Oa the other hand, the Newport 
Chamber of Commerce has resolved to support the Town Council in 


. its opposition to the Bill. : 


Southampton.—A Local Government Board inquiry 
was held at Southampton last week into the application of the Oor- 
poration for sanction to borrow £55,000 for the parposes of their 
electric lighting undertaking and other loans. There was no 
opposition. | 

Wigan.— The Corporation has decided to oppose the 
Lancashire Electric Power Bill. 


Worthing.—A Local Government Board inquiry was 
‘held at Worthing on Friday last with reference to the application by 
the Town Council for sanction to borrow £13,400 for public lighting 
and other loans. 


ELECTRIO TRACTION NOTES. 


Battersea.—After a discussion extending over an hour 


and а half, the Vestry decided last week not to consent to the intro- 


duction of the London County Oouncil Tramways No. 1 Bill unless 
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the Oouncil agreed to omit tbe clause proposing the use of the over- 
head trolley system and to make other amendments in the Bill. 


Aberdeen.—The Standing Orders Committee has allowed 
the Corporation Tramways Bill to proceed on condition that the 
promoters strike out their pro to construct a tramway line over 
the bridge of Don, to which neither the Aberdeenshire County Council 
nor the Aberdeen District Road Committee had given their consent. 


Bolton.—To avoid the dangers arising from the breaki 
ts have d 8 


tram ways. 


Dublin.—The Dablin United Tramways Company have 
commenced operations for extending their Parkgate В line. 


Dadle 


and Wolverhampton.—The British Electric 
Traction ble in 


the course of two months to 


negotiations in connection with the leasing of the tramways, in con- 
sequence, it is understood, of his offer having been communicated to 
the other offerers. 


Isle of Thanet.—The Board of Trade has confirmed, 


after modification, the Isle of Thanet Light Railwa xtensions) 
Order, 1900. y (E 


Islington and Electric Traction.—The clerk reminded 
the Vestry at the last meeting of the recent decision not to consent 
to the introduction of the London County Council Tramways (No. 1) 
Bill until certain concessions had been made by the Co As the 
Council had conceded the question of overhead traction and agreed 
to insert a proviso not to use overhead wires, and as the Council's 
Parliamentary agent had given an undertaking that if the Vestry 
would consent to the Bill the Vestry 
opposing the clauses, the clerk stated that he had given the Vestry's 
permission forthe Bill to be introduced. This statement appeared 
to satisfy the Vestry, but in órder to obtain a locus standi in 
to the clauses 16 was decided to seal а petition against the Bill. . 


Liverpool Overhead Railway.—The engineer to the 
Liverpool Overhead Railway Company has , for the informa- 
tion of Parliament, the required estimates sho the capital that will 
have Ioue DA eae eee cee YOn bo eee 
contained in this company’s Bill of the present session. The total 
estimated expenditure is put down at £113,583, of which £92,971 will 
be spent on a little over one mile of extensions, and £20,612 upon the 
widening at their Pierhead station. Tho estimates show that of the 
total sum £12,400 will be ded on additional station accom- 
modation. To meet this expenditure, the Bill provides for the creation 
of £120,000 additional share capital. 


London.—The Standing Orders Committee of the House 
of Oommons has allowed the South-Eastern litan Tramways 


ded that the whole of the proposed 
Thane extensions covered ovar 11 


empower the company to adapt their system for electric traction. The 
estimated cost of the necessary al ons and electrical equipment is 
put down at £158,029. 


. Newcastile-on-Tyne.—The New Tramways Committee is 
proceeding with the electric tramway scheme by placing contracts. 
A contract for laying the new tramways has been given to Mr. Edward 
Nuttall, of Manchester, at £105,257. Addressing the Council last 
week, Mr. Cail said the contract was for laying 22 miles of rails. The 
Parliamentary estimate was £220,000. . Nuttall’s tender was 
£105,000. Taey would have to add £33,000 for rails, £6,000 for 
janction and contingencies would it up to £151,000, as 
against estimated £220,000—a saving about £70,000. Mr. 
Nuttall was, he eaid, prepared to start the work at once. The work 
was to be completed in 12 months from March next, under a penalty 
of £100 for every week's delay. 

Mr. Oail presented the report of the New Tramways Committee 
recommending that the following tenders be accepted :—Tender of 
the British Westinghouse Company, Limited, for one 2,000 E P. gene- 
ra‘or, with engines made by the Wallsend Slipway and Engincering 
Company, Limited, contract price £16,230; and a tender by the 
Westinghouse Oompany for two 1,000-H.P. generators, with engines 
by Victor Ooates & Oo., Limited, of Belfast, contract price, £16,450. 
The tenders were submitted at the last Council meeting, their accept- 
ance having been recommended by Mr. Hopkinson, the electrical expert. 
It was stated, however, that another firm had offered to provide the 
generators for considerably less money. In reply, it was stated that 
the Westinghouse Oompany’s tenders for more than the 
Committee asked ; and to this it was objected that the firms that had 


would be in no way prejudiced in 


given when tenders were asked for should 

referred back to the Committee, wh $ заа aint 
who now a 

to their decision that these tenders shogld be 
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Mr, J. Р. Weidner thought the reasons against the “р 
stronger now even than they were at the last meeting. y 
been bor. y gave 


ould soon be within measurable 


f pounds. He 
the Council whether they were sure that the extra work would be 
8 house machine. They had only the assurance 


gradients, and they 


very subetantial reason, to relieve Mr. Hopkinson of the res — 
8 ing him. Hs attended the m of 
the Committee at w Mr. Hopkinson made his explanation. At 
the close of Mr. Hopkinson's statement, he (Alderman Illis) ted 


would 
postpone the further expenditure on g $ which the 
growth of the tramways service Sond, feriis demand, and 


Newport 
the question 
matter has been 


Men.).—After farther deliberation regarding 
8 = for the electric чан тау pow eee 


Paisley.—The British Electric Traction Company have 
intimated withdrawal of their proposal to carry out their tramways 
scheme in Paisley and district. 


that gs be taken against the tramways 
a decision of the Oourt upon the question raised 


On Tuesday the motion for the adoption of the report was put and 
carried at the Council meeting. 


Southampton.—The Tramways Committee has reported 
the receipt of a letter from the Post Office, notifying that the 
alteration to the Post Office wires, together with the cost of fuses 
rendered necessary by the Corporation tramway operations, would 
cost £62, and that the expense would under the statute fall upon the 

The communication was referred to the e cal 
to report upon. i 
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Tipton.—A meeting of the Urban District Council was Extension modified scheme in connection with the cable to 
. held р week, when arta cease Committee recommended that Australia and the reduction of rates as approved by all the Aut 
all 


necessary ogs be taken enabling the Council to acquire tralasian Governments with the exception of Queensland and New 
бы сш yy ilr | 
pg be given e promoters o EN » i 
South Btaffordshire and the Birming and Midland Australian Telephones—The British Australasian 


Tramway : 
Companies respectively with respect to the purchase, Mr. Doughty, says that direct telephonic communication between Melbourne and 


in proposing the adoption of the recommendation, mid he believed ff ee long, the longest 
un 


the h could be purchased for £7,000, and 
that Барав pecemary electrio erui aad орн орде Gould be Bristol Telephones.— The new offices of the Telephone 
provided for a farther £18,000, making £25,000, on which outlay there Oompeny, in Telephone Avenue, Baldwin Street, will be opened in 
would bes handsome profit. Mr. Powell remarking that no the course of two or three months, and there will be provision for 


doubt the electric tramway company would ultimately become the 6,500 subscribers, capable of extension to meet the requirements of 
owners, and that, as the result of the passing of the resolution, the 19,000. The work would ba performed from accamulstors at the 
5 would be «аре to deal generously with the Oouncil. central office, instead of batteries at the subscribers’ premises. The 


was by a large majority. exchanges at Clifton, Bishopston, and St. George will be closed, and 
Tramway Statistics.—The Financial News abstracts aa I worked from the central exchange. 
follows а Board of Trade return which has been recently issued Cable Communication with the Cape.—Last week, on 


been the su entary vote of £10,000 for subsidies to certain telegraph 
to be spent on tramways in this co А hich com coming before the House of Commons, Mr. Caldwell asked 
£18,053,000 Шо bsen paid up—4£8,517,000 as shares 2200 {от ап explanation of these subsidies. Mr. Han , replying, said 


as loans and debentures. Tue ресор сара works out at £16, that when the Transvaal war broke out ths Eastern egraph Oom- 
mile, an increase of £1,128 on thi year’s figure, due pany were laying another wire between Bt. Helena and Cape Town, 

to the fact that a considerable of the 58 miles of new and in the ordinary course the vessel which was laying that cable 

line opened is intended for electric traction, and is, therefore, would afterwards have returaed and laid the wire between Bt. Helena 
necessarily on a more expensive capital basis. There were in June and Ascension. If that course had been followed the result would 
last 44,171 horses engaged in tramway work in this country, but the have been to delay by about three months the laying of the last link 
number of locomotives fell from 586 to 584 in the 12 months, Of in a cable which would give an alternative route. In order, there- 
passengers there were carried 924,820,247 against 858,485,542, and fore, to get this alternative route open as soon as possible, they 


616,972,890 in the two previous years. The following table shows arranged with the company that they should send an extra ship out 
receipts, expenses, and net receipts for the years ended from England to lay cable between Ascension and St. Helena, 

and 1884. It is satisfactory to find that the concurrently with that between Bt. Helena and Cape Town, and they 

receipts per mile last year work out at а substantially undertook to pay whatever the cost might be up to £15,000, if the 
figure than in the "reus year—vis., £4,200, against £4,120 wire were by Ohristmas instead of, as was originally intended, 


in the previous return, e expenses were £18 decrease. An by March 31st. The com agreed to those terms, and, as а matter 

g feature is the fall of 2, to 75 per cent. in the percentage of ‘fact, the cable was by December 15th or 16:h, and instead of 

of expenses to gross receipts :— the extra cost involved bsing £15,000, it only amounted to £10,000. 

Year to June 80th 1890. 1898. — 128881. The vote was agroed to. 

Per lle v de AM. LEM. ^ BONN The Cape-Australia Cable—The Times Melbourne 

8,675,589 3, 507,895 1,975,679 оо dent telegraphed on March 2ad that Mr. Chamberlain had 

reme d eos zT € ын forwarded a from the Pacific Oable Board 

Net receipts ." — .. PA +: 190048 110598! 687,849 against the Eastern Extension Company's concessions in connection 
Per mile 1,078 989 786 with the Oape-Australia cable. The Premiers of Victoria and New | 

Per cent. of gross receipts 25 23 24 South Wales were considering the subject. ; 
~ Waterloo and City Railway.—In the Commons last Cardiff Telephones.—As stated last week, the Parlia- 
week a question was ard by Mr. Keswick as to the accommodation mentary Committee has had before it the question of municipal tele- 


on the Waterloo and City Railway. Mr. Ritchie, in reply, said that hones. Mr. J. M. Maclean wrote saying that Mr. Hanbury had 
the раа iin are not a : тел 1 in 5 Maked him what farther steps the Corporation intended to take in the 
ининин d онт отор 1 coan 1 matter. The Postmaster-General also wrote asking for a definite 
the number of trains run 


be run with safety, and that in consequence of complaints of over- arrangement under which the O might take over а 
crowding, steps have been taken by the company to regulate the phone system (which, the Postmaster-General's letter stated, would 
number of persons to be admitted to the at one time—an cover Cardiff, Penarth, and Barry) The rentals of the Cardiff dis- 
arrangement which, it is stated, has been a with satisfactory triot amounted to £1,851 10s.—The Oommittee decided to hold а 
results. І special meeting to consider Ње whole question. 
Wolverhampton. — The Corporation Tramways Com- Hull Telephones.— The Chamber of Commerce has 
N have now 5 with "a lites. by ч ачан, ving appointed a Committee to obtain information as to a suggested 
of the recent arbi cae is ee hando of tha on on municipal telephone system. x 
May 1st, and it is felt that immediate steps should be in view The London Telephone Service.—In the House of 
ot fact. a ‚ the Committee at а recent meeting Oommons last week, ого the Times Parliamentary 
appoi Aldermen O. T. der and Oraddock, and Councillor Mr. Hanbary, answering Mr. ber, aid: —“ Large contracta have 
Гада sub-committes to obtain information and generally get up alread made, aod others will very shortly be concluded, for 
with the aim of improving the present 3 soon telephone plant and underground wires involving an expenditure of 
as it gots into the hands of on. It was felt by the about £500,000 out of the £1,250,000 which the London exchange 
ttee that it would be desirable to push on with the electric ix abot cost. Some delay has necessarily been caused by 
traction which has been decided upon, and after discussion it was negotiation with the large number of vestries, who in the first 
. decided that this could best be done by making а start at instance control the Sar i wayleaves, but these having given 
once on. the new line р to be laid from Darling- their consent the work will now be carried on at once over the whole 
ton Street to Tettenhall. could be commenced imme- of the large London area. The Post Office expect to afford tele- 
diately, and would be well advanced when the present phonic —— n the end of the year in nearly the whole of 
istaken over. This course would also have tbe advantage of pre- the Ойу area, the 8 and Oharing Cross district, Westminster, 
senting an alternative route to Tettenhall when the time pa tera om | Ohelsea, wa ber South Kensington, and Kensington to Notting 
the = lines and putting up the electrical gear on the Hill, West Kensington, Brompton, Falham, Wimbledon, Patney, 


came. After considering the matter and the increased Barnes and Mortlake, Kew, hmond, Twickenham, Kingston, 

cost of materials at the present time, which will add to the original Norbiton and Sarbiton, Hammersmith, Turnham Green, and Ohis- 
estimate for the work by some £4,000, it was felt by the Committee wick. I will havea map placed in the F 
hat an the district, and also the general plan of the wires in the whole of the 
work, and it was therefore decided to procare tenders a$ once. London area. In view of the competition with the National Tele- 
phone Oompany, it would be obviously unwise to disclose the rates 
to be charged until it is necessary to canvass for subscribers. There 
is no power to compel the National Telephone Oompany to allow 
aix cT ea EE ACE 

H w great importance to the pu su 

TELEGRAPH AND TELEPHONE NOTES. intercommunication, all reasonable steps will be taken to effect it, 
and the co-operation of the London Oounty Oouncil, as the chief road 


American Pacific Cable Scheme.—Reuter’s Wash- ы" f 


has constraction d red n the House of Commons on 
b ] the Becretary for the Oolonies whether he 

ebm Pete eta onder іда sistent Navy Бнын Сы TE CLE 
constraction only from San Francisco to Honolulu, bat it contem- mente against the concessions recently granted to the Багет 
plates an ultimate extenaion to the Philippines and Hong Kong. Extension Company in Australia as being likely to milita e « riously 
А | against the financial success of the Pacific cable, in which tnc Im perial, 

Australian Cable Matters.—Reuter’s Sydney agent the Canadian, and the Austraiasian Governments were joint partners; 
says that the Press of Sydney is unanimously in favour of the Hastern whether, in view of those protests, it would still be possible to revoke 
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the concessions and prevent any farther complications of a like 
character; and whether he had received a reply to his message to the 
Australian Governments on the subj-ot.— Mr. Ohamberlain said tha’ 
he had received protests of the nature described from Oanada and 
New Z-aland. Не was informed by the Government of New South 
Wales that the arrangements with the Eastern Extension Company 
were not yet concluded, though it was aware that the decision of the 
recent conference of Prime Ministers was generally favourable to the 
proposals of the company. 

A Reuter's der patch from Ottawa, March 7th, says that the 
Press despatches from Australia and England indicating the 
probability of concessions being made in Australia for the con- 
struction of telegraphs are causing great uneasiness in Oanada. 
The subject was discussed in the House of Commons there, and the 
Government were pressed closely to state their attitude. The opinion 
was expressed ths& the grant of the concession would change the 
basis of the Pacific cable question, would dissolve the partnership, 
and would destroy the present scheme, and that whatever Govern- 
ment were responsible for the failure would be called to strict 
account. Mr. Mulock, the Postmaster-General, assured the House 
that the Government were adhering firmly to the original scheme, 
and were raising obj etions in all quarters to any departure from it. 
The situation, added Mr. Mulock, appeared critical, but not hopeless. 


The Pacific Cable Scheme.—Farther correspondence 
relating to the proposa const uction of a cable across the Pacific 
Oc-an was published оп 2nd inst. in the form of a blue book consist- 
ing of 50 pages. The correspondence opens with a letter dated May 
9th, 1899, from the Anglo-American Telegraph Company, Limited, to 
the Oolonial Office, and closes on November 25th with a copy of the 
instrument appcinting a committee to соовій зт the scheme suggested 
by the Committee of 1896. The substance of the various despatches 
has from time to time been published since May last. The members 
of the Committee are:—Tne Earl of 8:lborne, Under Secretary of 
State for the Oolonies; Sir Francis Mowatt, Permanent Secretary to 
the Treasury; Sir George Herbert Murray, Secretary to the Post 
Office; the Earl of Aberdeen; Baron Strathcona and Mount Royal, 
High Commissioner for Canada; Sir Julian Emanuel Salomons, Q. O., 
Agent-General for New South Wales; Lieut.Gen. the Hon. Bir 
Andrew Olarke, Agent-General for Victoria; and the Hon. William 
Pember Reeves, Agent-General for New Zealand; Sir Francis Mowatt 
acting as chairman. It is pointed out that the duty of the Committee is to 
consider the following points :—(1) The cost of (а) laying and (b) 
maintaining the line, and whether as a single or duplicated cable, 
while in order to arrive at a conclusion on this point the Committee 
will be at liberty, if it thinks proper, to advertise for tenders, on the 
understandirg, however, that no tender can be accepted without 
reference to the several Governments concerned ; (2) the rates to be 
charged for messages, and the revenue which the cable may be 
expected to earn therefrom ; (3) the steps which should be taken in 
order to secure that all messages between this conntry and Austral- 
asia should be sent solely through British territory or through cables 
owned and worked by British companies; and (4) the framing of a 
scheme for the permanent administration and working of the cable 
when laid. The conclusions arrived at by the Committee on these 
points willbe laid before the several Governments concerned, who 
will then decide what farther steps shovld be taken. All questions 
as to the mode of raising the capital necessary for the undertakin 
are reseryed for the Imperial Government alone. . 


Telegraphic Interruptions and Repairs:— 
Down, 


CABLES. Repaired. 
вет Inpres :— " 
Trinidad-Demerara (1891 dupli- 
cate) [LIS eee eee eee 33, 1899 ee eee 
Jamaica-Oolon eee 900 eee Jane 30, 1899 eee ees 
Mole Bt. Nicholae-Oape Haitien... March 6, 1900 .. ids 
Bantisgo de Cube... ixi ... March 7, 1900 ... 
New York-Hayti  ... % Feb. 26, 1900 .. 
Oayenne-Pinheiro ... ose . Oct. 11, 1899 
Oayenne-Paramaribo awe Feb. 16, 1900 
Oeara-Marabam ... ius .. Feb. 20, 1900 
Pars-Maraham .. .. is .. March 2, 1900 
Letakis-Oyprus  ... S .. June 20,1899 ... "E 
Tarifa-Tangier 000 ДЕЈ LER Jan. 2, 1900 LI EJ eee 
Wes? Inpres:— 
Oommunication with Port de Paix 
(Haiti) 500 ees oes eee Feb. 26, 1900 200 adu 
ены AFRICAN :— 
ommunication with Mafeking 
and beyond "S ... Oct. 18, 1809  ... й» 
Oommunication with all offices 
beyond Orange River ... ... Oct, 18, 1899  ... see 
Communication with north of 
Mooi River (Natal) .. Oct. 22,1899 ... T 
Communication beyond Burghers- 
dorp (Cape of Gcod Hope) . . Nov. 7, 1899 ... n 
Communication beyond Estcourt 
(Natal) ... к 25 we Nov. 7, 1899 ... 
Communication with Bluefields 
(Nicaragua) m pus ., July 7, 1899 
Oommunication with all offices of 
Columbia ... ке si ... Oct. 23, 1899 ... 
Communication with — Oolombia 
beyond Buenaventura .. Jan. 22, 1900 


Communication “vid Hanekine” 
interrupted on Persian Territory Feb. 24, 1900 ... 
Berena-Valparaiso ... To Jan. 16, 1900 


Underground Telegraphs.—The Edinburgh Chamber 


. of Commeroe meeting has made a remit to tho directors to consider 


the question of recuring underground telegraph wires, and when the 
time is ripe, to co-operate with other chambers in a request to the 
Government to bave the underground cable continued northward 
from Birmingham to Scotland. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 
Birkenhead, — March 20th. The Corporation wants 


tenders for the supply and erection of overhead tramway equipment. 


See Official Notices to-day. 

Dari ford.— March 27th. The Urban District Council 
is inviting tenders for the supply cf Lancashire boilers, pipework, 
surface condenser, two high speed steam dy namos at d motor boosters, 
batteries, switchboard, overhead traveller, mains, conduits and road- 
work, arc lamps and poste, and station lighting. See Official 
Notices " March 2nd. 

. Dublin.—April 26th. The Electric Lighting Committee 
wants tenders for six Lancashire and four water-tube boilers and two 
economisers; two 1,000-&w.and two 500.kw. low speed polyphase 
et for the electricity supply scheme. See Official Notices 


Dundee.— March 21st. The Town Council wants tenders 
for feeder mains, joint boxes, and underground conduits for tramway 
purposes. See Official Notices to-day. 


Notices " February 9th. 


, Futham.—Maroh 19th. The Vestry wants tenders for 
100 10 - eters. 
5-ampere 5 Sapas ai ampere m 
Hull.—March 22nd. The Electric Lighting Committee 
vie Pe for two steel Lancashire boilers. See Official Notices” 
S y е - 
Islington. — March 14th. The Vestry wants tenders 
for те supply of electrical stores. Bee “ Official Notices” 


Lancaster.—March 22nd. Tenders are wanted for three 
Lancashire boilers, superheaters, economiser; three 175 B. . . steam 
dynamos, booster, switchboard, pumps, cranes, &c.; accum : 
feeder mains (solid system); and wiring of buildings, all for electric 
lighting purposes at the Rainhill Oounty Asylum. Particulars will 
be found among our “ Official Notices " February 23rd. 


Leeds.— March 21st. The Tramways Committee wants 


tenders for one, two, or three steam dynamcs. Вее Official Notices 
February 23rd. 


Plymouth.—March 22nd, The Electricity Works require 
tenders for 12 months’ supply of alternating current meters and 
transformers and arc lamp carbons. Bee “Official Notices" to-day. 


Southampton.—March 16th. The Corporation invites 
Senders for the supply of stores, &., required in the Electricity De- 
partment during a period of 12 months, eiie. | to specification 
and conditions to be obtained upon application at the Electric Light 
Works, Back-of-the- Walls. 


South Shields—March 12th. The Corporation wants 
tenders for high and low tension cables and ducts. Bee "Official 
Notices February 23rd. 


Spain. — March 12th. The municipal authorities of 
Almaden (Ciudad Real province) are inviting tenders until March 12th 
for the concession for the electric lighting of the town during а 
period of 10 years. Particulars may bs obtained from, and ten 
are to be sent to, El Secretario del Ayuntamiento de 
(Ciudad Real). 


Swansea.—March 19th. The Corporation invites tenders 
for insulated electric mains, conduits, junction boxes, &o., for electri- 
city supply. See “ Official Notices” March 2nd. 

Walthamstow.—March 28га, The Council wants ten- 


ders for the supply and ls of electric lighting cables. See 
“ Official Notices T to-day. к CEPR 


OLOSED. 


London.—The Shoreditch Vestry have received the 
following tenders for the supply of carbons for the ensuing = 
The General Electric Company (accepted), Johnson & Phillips, Sloan 
se i Orompton & Oo. The tenders were based upon а schedule of 
p . 


(Continued on page 405.) 
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THE OOUNTY OF LONDON ELECTRIC 
LIGHTING COMPANY'S ELECTRICITY 
WORKS. 


"Turis company was formed in 1890, and obtained provisional 
orders in 1892 for the united perishes of St. James and 
St. John, Clerkenwell, and for St. Luke, Middlesex, on the 
north side of the Thames; and on the south side, orders for 
the district of the Wandsworth District Board of Works, 
and for the parish of St. George-the-Martyr, Southwark. 

In 1894 Mr. A, J. Lawson was appointed engineer and 
manager of the company (а post which he held antil his 
resignation in November, 1889; in 1895 and 1896 
further applications were made for various other London 
dietricts, and provisional orders were obtained for 
that of the St. Olave District Board of Works, for the 
parish of St. Giles, Oamberwell (the largest parish in 
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on the north side of the River from one station at City Road, 


and of all districts to the south ef the Thames from the 


station at Wandsworth, until such time as the company 
might be required, under an award by the Board of Trade, 
to provide for a separate station in the parish of Camberwell, 
when it was intended that the Wandsworth and Camberwell 
stations should be interconnected and ran in parallel during 
the winter at times at maximum load, but that each station 
should be shut down during part of the summer in order to 
undergo a complete overhaul before the re-commencement of 
supply in the autumn. | 


Crry ROAD STATION. 


In the latter part of 1894 the premises formerly used 
as а coal wharf by Messrs. Ricketts, Smith & Oo., and 
known as Oak Wharf, City Road, were secured as a 
site for a generating station, and plans were submitted 


BATTERY ОЕ 12 WAT ER- TI RE BOILERS, WITH MECHANICAL SrokkRs. 


London), the distriot- of the Limehouse District Board of 


Works, and the parish of St. George-in-the-East and the 


bamlet of Mile Ead Old Towa, as well as an order for the 
County of London northern extensions, whioh included а 
small piece of Shoreditch, and part of the district of the 
Holborn District Board of Works. 

In 1897 а further order was secured, which was confirmed 
in the Session of 1898, for the western part of the Holborn 
District Board of Works; this order also included a portion 
of the parish of St. Giles lying to the north of Oxford Street 
and High Holborh and adjoining the Holborn District 
Board’s territory.on the east side, St. Pancras on the north, 
and Marylebone on the west, where the bouudary line was 
the centre of Tottenham Court Road. 

The work of laying mains in both the Holborn and St. 
Giles districts was commenced in the early part of 1899, by 
which time the mains in the eastern portion of Holborn, for 
which an Order had been granted in 1897, were laid. 

By 1898 orders had thus been obtained by the company 
for 11 of the 45 London districts, and at the present date 
work in seven of these districts has been completed. | 
The plans of the engineer and manager of the company, 
Mr. A. J. Lawson, provided for the supply of all the districts 


1 


to the London Couuty Council in the early part of 1895. 


Owing, however, to the restrictions placed upon the company 
as to building lines, &., it was necessary to immediately 
take over the adjoining wharf in order to put down the 
present station, for which new plans had then to be sub- 
mitted. These were approved by the County Council and local 
authorities in 1895, and building work was commenced, but 
owing to strikes of builders’ workmen it was not until the 
beginning of 1897 that the buildings were completed, nor 
until September of the same year that a supply was avail- 
able from the companya own plant, although current had been 
given to consumers from the company's mains by arrange- 
ments with a neighbouring company for nearly two years 
prior to that date. 

The site of the station oocupies 808 feet, 6 inches along 
the canal basin of the Regent Canal Company, 165 feet 


along Graham Street parallel to the canal, 140 feet from 


the canal to Graham Street at the northern end, and, being 
cut diagonally by City Road at the south end, the length 
along City Road to Graham Street is 198 feet 9 inches. 


It was decided to construct the buildings within what is 


ractically a watertight tank, formed by thick concrete 
oundations overlying the whole area of the land, and with 


G 
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water and mois- 
ture-proof walls 
towards the canal, 


tiles, thus securing 


one of the greatest 
desiderata in engins 


along which acoffer- rooms of generat- 
dam had to be placed ing stations, i. s., 
by the builders. cleanliness. All 

Mr. Lawson’s floors throughout 
plans provided for a the building are of 


complete set of 
offices for the ac- 
commodation of 
board, management 
and executive staff, 
as well as for offices 
for the engineering 
staff employed on 
the northern side 


of the Thames, and | 
storage rooms for 


material. 7 . 7 
The buildings, 
which were de- 
signed by the com- 
anys architect, 
r. O. Stanley 
Peach, F. R I. B. A., 


Morox-Da VER EcoNowisER GEAR, DAMPER, REGULATORS, AND, 


in consultation with 
the company's engi- 


м 


concrete оп ігоп 
joists, the only 
woodwork being 
that used for doors 
and door posts, wood 
block fioors laid over 
the concrete, and 
the boarding for 
carrying ‘the slates 
over the engine 
room roof. 

The boiler room 
adjoins the canal, 
and is a room 198 
feet 8 inches in 


- length by 41 feet 


4 inches in breadth, 
with space at one 


ELECTRICAL AND STFAM FRED Pumps. 


end for a double 
set of economisers 
and gearing, of 


neer, are constructed 

throughout of best Mesers. Green and 
selected stock bricks Co.'s make, above 
and Portland which there is a 
cement, and are short length of 
practically fireproof. flooring upon which 
Messrs. Mowlem & the feed pumps are 
Co., of Westminster, placed. From this 
were the building end to the  er- 
contractors. treme north end of 


The chimney is a 
massive structure, 
in section of a 
square form with 
the corners cut off, 
both internally and 
externally, and is 
200 feet in height, 
with an internal 
diameter of 12 feet 
between the parallel 
sides at the top. 

The boiler room 


the building there 


are now installed 
two batteries of six 
boilers. each of 
Babcock & Wilcox 
make, with room 
for a third battery 
of five boilers. 
These are fired 
automatically by 
Мы perge ud 
о of w 

are аро with 


is a two - floored EXCITER SETS AND CENTRIFUGAL PUMPS. coal through ver- 
building with mez- EE T tical shoots from 
zanine floor for a short distance at one end, seen in our illus- the coal store above. These stokers have hitherto been 
tration. The interior of the engine room and switch room driven by two Chandler enclosed engines, bat in order 
is lined with glazed bricks and tiled over with adamant to avoid the loss by condensation in long lengths of steam 
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pipe, it was decided to replace at least one of these 
engines by a small motor, to be supplied from the continuons 
current mains. The stoking floor is some 2 feet above the 
level of the water in the canal basin, and the ash and clinker 
are wheeled out into steel barges belonging to the company. 
These barges are used alternately for removing the ashes and 
bringing up coal from the lower reaches of the river. | 
Between the boiler fronts and the wall along the canal 
there is sufficient length, and no more, for the withdrawal of 
tubes from the boilers. Six of the boilers are fitted with 
superheaters, and the remainder are to be similarly equipped. 
On the pump room floor, of which we give a view, there 
are ан two Weir steam feed pumps, each capable of 
supplying 4,000 gallons per hour against a pressure of 
150 lbs. per rquare inch, as well as two Hayward and Tyler 
three-throw feed pumps of the same capacity driven off the 
continuous current mains by electric motors of the 
Electric Construction Company's and the Brush Company's 


ў 
" 
E 
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to be rather wasteful of steam; it is therefore pro- 
posed to replace it by a small motor with automatio switch 
operated by the rise and fall of the water in the sump. 

Ín order to deal with the large amount of coal whioh is 
annually consumed, and to provide sufficient storage accom- 
modation, the coal store has been built over the boiler room 
throughout its whole length. To render this portion of the 
building fire-proof, the flooring is composed of brick arches, 


between iron girders passing from one wall of the boiler 


room to the other, sheeted over with steel plates. The roof 
is composed of corrugated iron on steel principals and 
purlins. Ventilation from the boiler room below is carried 
out by means of a box composed of ateel plates leading into 
the open air at the back of the coal store. A Blackman fan 
is used to remove the heated air from the pump room. Ample 
ventilatiou is also provided for the coal iu the bankers by 
means of perforated iron pipes, and the roof is furnished with 
louvres. The bunkers are divided longitudinally by a 


BiRb's EYE VIEW oF ENGINE ROOM. 


manufacture, controlled by switchboards in the boiler 
house. Oa the same floor there is a large hot-water 
tank into which the condensed steam from the engines 
is returned, and where it is freed as much as possible 
from any cylinder oil which may come along with it, 
while underneath iu the feed water ring mains are two 
oil filters of Messrs. Railton & Campbell's manufacture, 
similar to those generally used on ocean steamers. Off 
the pump room floor skort ladders lead to the platforms, 
from which the screw-down steam valves from the boilers are 
manipulated. In addition to the stop valve, a non-return 
valve is also inserted in the steam pipe from each boiler. 
The water-feed valves of each boiler are operated by handles 
on the boiler room floor, attached to long stems provided 
with universal joints. The blow-off pipes from the boilers 
are laid to a tank near a sump, into which any water that 
may percolate throngh the concrete foundations is drained. 
When cooled in this tank the blow-off water is allowed to 
drain into the sump, whence it is lifted, at present, by 
means of a steam injector which, however, is found 


passage laid with steel rails, upon which runs an automatic 
recording weighing machine of Messrs. W. T. Avery’s make. 
This machiue, which was specially designed by Mr. Lawson, 
is so constructed that all coal, even the smallest, must be dis- 
charged on each opening of the door, and it automatically 
records the number of times the door has been opened ; this 
record must correspond with the number of printed tickets of 
weight handed in by the trimmer at the end of each eight 
hours’ shift. Into the bunkers on each side (which are divided 
transversely by steel plate bulkheads), the coal is conveyed 
by a Bennis automatic conveyer fed from the barges in the 
following way :— 

A powerful hydraulic crane is stationed on the platform 
abutting on the end of the coal store at the edge of the 
wharf, the crane being fitting with Hone’s patent grab. The 
modus operands of the gear is as follows :—Swinging round 
and falling at a high speed, the grab is dro on to the fuel 
in the barge, and settles to its charge. The motion being 
reversed, the grab closes in and shuts fully loaded. The crane 


. slews round while the grab is rising, and on the grab coming 
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over the wrought- 
iron hopper (fitted 


with spreading 


sides to prevent fuel 
splashing over), the 
releasing gear is 
operated by the 
crane man, and the 
grab deposits its 
contents in the 
hopper, which takes 
the impact of the 
fuel before it 
reache8 the weigh- 
ing mechanism. 
Thence the coal 
gently slides down 
into the hopper of 
the weighing ma- 
chine, a self-regia- 
tering automatic 
contrivance. The 
coal having settled 
in the hopper, 
hydraulic pressure 
is turned on by the 
mast of the crane 
when turning round 
to bring up more 
coal, and the weigh- 
ing machine hopper 
slowly rises, carry- 
ing with it a weigh- 
ing beam, of which 
the outer end presses 
against a spring 
connected with a 
self-recording dial. 
The coal being 
weighed апа  re- 
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corded, the hopper 
sinks back! to its 
foundation readiy 
for the next charge. 
Two fo'ding doors, 
operated by hydrau- 
Но rams, connected 
with the exhaust 
water from the 
crane, open and 
alow the coal to 
drop on the steel 
chain conveyer 
which takes it to the 
stores. As soon ав 
the fuel has all fal- 
len on to the con- 
veyer the folding 
doors shut, and 
then the next 
charge from the grab 
is delivered. The 
conveyer is а steel 
chain running in a 
cast - iron trougb, 
and travels up an 
incline from the 
weigbing machine 
to the two similar 
conveyers running 
longitudinally 
along the coal store 
at а height of 12 
feet from the floor; 
these are driven 
by a compound 
Chandler engine. 
The apparatus is 
capable of dealing 
with 85 to 40 tons 
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of ooal per hour, and the whole of the labour required to ensuring continuity of feed water supply should the engines 
work it consists of two labourers in the barge below to trim from any cause be exhausting to atmosphere. 

the coal into a heap for the grab as the barge is nearly The engine room, which adjoins the boiler room, is 
emptied ; one man 60 feet in width, 
to work the crane, | with an average 
and part of the length of 180 feet, 
ordinary trimmer's and is provided 
time in opening or with a row of pillars 
closing the doors of along the centre, 
the conveyer shoots supporting the roof 
as the bunkers are and the girders 
filled. Including which carry the two 
steam, water, and 20-ton cranes, 
labour, bat not in- Owing to the pecu- 
cleding interest or liar shape of the 
depreciation on the site, it was found 
cost of the appli- impossible to utilise 
ances used, the cost the whole space for 
of handling is ap- generating sets, and 
proximately 1d. per it was decided to 
ton from the barge put two landing 
into the bunkers. stages on the road 
The coal store, part level, the floor of 
of which is shown the engine room 
in one of our illus- itself being at the 
trations, is capable same level as the 
of containing over floor of the stoke 


1,000 tons ; the coal B. | room. 

used is “rough E — Oo the right- 

small Durham." — ' — И Ў hand side on enter- 
On the same floor ing the engine 

there are two large DIRECT CURRENT GENERATOR. room there are two 

water storage tanks, centrifugal pumps 


апа £ feed-water purifier of Doulton’s make, into which driven by steam engines, and one centrifugal pamp driven 
water from the New River Company's mains is fed ; the by a Westinghouse motor for supplying circulating water, 
water, after purifi:ation, is stored in these tank», which are which is drawn from the canal at the southern end of the 


DIRECT CURRENT GENERATING BET. 


connected with the feed water tanks on the pump floor building, and discharged at the northern end. To the 
below by means of a straight pipe controlled by an automatic left of these pumps, and close by the landing stages, 
valve, thus providing any make-up water required, and аге three steam-driven exciters, two of the Eleotrio 
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Construction Company's make, and one of the Brush Com- 
pany's manufacture; the governors of the exciter engines 
are. electrically controlled from the main switchboard. 
Farther along on the same side, well seen in our bird’s 
eye view, there are &x 200-Kw. two-phase generators, 
built by the Electric Construction Company, of Wolver- 


D.C. POWER SWITCHBOARD. 


hampton, with a frequency of 50 periods per second. 
These are probably the first machines of this type built 
in England for use in this country; it is, therefore, 
pleasant to record that they have proved entirely satis- 
factory in every way. They are of the revolving field-magnet 
type, with fixed external armature, the winding of which is 
laid in slots in a laminated core. The variation in ter- 
minal pressure between no load and full (non-inductive) load, 
with constant speed and excitation, does not exceed 1°8 per 
cent., while when one phase is fully loaded and the other 
idle, the difference in terminal pressures is 2˙4 per cent. 


WATER RESISTANCE. 


The combined overall efficiency of the combination of Brush 
engine and E. C. C. alternator reaches a remarkably high 
value, and the exciting power required is only 0°87 per cent. 
of the output. 


- 


The two-phase generators run absolutely without hum- 
ming, being, in fact, as silent as direct-current dynamos. 

Oa the other side of the station there are five single-phase 
alternators, made by the Brush Company, of Mordey’s well- 
known pattern. These were originally supplied as 150 xw. 
machines, but it was found that, owing to improvements in 
design, they could be safely loaded to 90 amperes at 2,000 
volts, the frequency being 100 periods per second. The 
whole of the engines for the circulating pumps, exciters, and 
main generators were made and supplied by the Brush 
Electrical Engineering Company, and are of the cross- 
compound marine type, with Raworti's patent fly-wheel 
governor, fitted with attachments for speeding up or down 
when running, во es to ensure easy synchronising and 
an even distribution of load between the varicu: sets 
when run in parallel. A signal lamp is fixed at each engine 
to indicate which set is to be paralleled or shut down, and a 
bell is used to signal from the switchboard to the engine- 
driver when synchronising. | 


wr ees. d ~ > j 
M ] "o * 

^ + To 6 К 

«^ Р, тә 


ExciTER SWITCHBOARD. 


The Brush Company's machines are run in parallel with 
each other, and the Electric Construction Company's being 
of different periodicity are also run by themselves; but to 
ensure economy in working until all the machines are 
converted to two-phase machines of 50 periods per second, 
Mr. Lawson arranged to place a motor generator or phase- 
changer, made by the General Electric Company, of 
America, in the space between the Electric Construction 
Company’s main generators and the exciters, the function 
of which is to generate either as a single-phase 2,000— 
2,200-volt 100-period machine, or ав a two-phase 2,000— 
2,200-volt 50-period machine, according as a two-phase or 
single-phase steam generator may be at work at times of 
light load, thus providing for the running of one engine 
instead of two, while giving a single-phase supply to the 
older parts ‘of the district, and a two-phase supply to the 
later connected districts in which mains have been laid. 

At the far end of the engine room are two cross-compound 
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engines of Messrs. E. P. Allis & Co.'s make, direct con ledto ^ current for motors throughout the Olerkenwell and St. 
550-K w. direct current generators, also made by the General Luke districts; there is also a two-phase 50-period 
Electric Company, of America, and supplied by the British synchronous motor coupled to a direct current generator of 


Thomson - Houston similar voltage and 
Company. These — — = output. These 
are intended for [iii “ machines, and one 


supplying power to a — e YES of the Mordey alter- 
motors in the ad- = и k а; TE | natore, аге Been in 
joining €—— at E — | | "€ . 

a pressure of 550 . » The steam pipes 
volts, with the n- i 1: A in. JL MEE э form s ring in the 


gative pole earthed. | boiler room and a 
The circulating a кч ring on each side of 
water for the con- Lr ^19 : A R the central pillars 
densers of these fie eel ^ ` in the engine room, 


engines is provided 
by the same pumps 
which supply the 
other engines, but 
the condensers are 
separate from the 


and are cross-fed by 
pipes. underneath 
the floor, so as to 
leave a clear way for 
any machinery car- 
ried by the cranes. 
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engines and are fixed All these pipes are 
in the basement, fitted with sectiou 
with three-throw air valves in the mein 


pumps made by 
Messrs. Blake, 
Knowles & Oo., and . steam pipe alive lat 
driven by G. E. O. РЕ р САЛ QA SE | one Lime ав ible, 
motors The con. u — and the valves for 


ridgs, 80 as to have 
as small a length. of 


densed water is 5 E M the engines are 
raised into the pipes ы {RECT CURRENT SWITCHBOARDS. - placed | close | up to 
supplying the feed the main steam pipe, 


tanks at the south end of the boiler room building by 80 that in shutting down the engine the length of pipe 
means of small three-throw pumps, also driven by G. EO. between the main pipe and the engine is also shut off, 
motors. and condensation lessened. The steam valves throughout 

On the switch room side of the building there are two are parallel slide ones of Messrs, Hopkinson’s make. | 
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GENERAL Vi&w oF SwircH Room. 


motor generators, consisting of single-pt ase alternate current The exhaust pipes of the engines are fitted with automatic 
synchronous motors, ooupled to two 75-Kw. 550-volt direct valves, во that the engines may either exhaust to atmosphere 
current machines, which have hitherto supplied the direct or through the condensers. The latter are combined with 
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the back standards of the engines driving the alternators, 
each engine being provided with its own air pump, driven 


by means of a lever off the low pressure crosshead. Although in order to do away 


the speed of these 
engines is 215 re- 
volutions per min., 
a fairly good va- 
cuum is obtained. 
The condensed 
steam is returned by 
means of a small 
drum pump worked 
by a chain and 
sprocket wheel from 
the main shaft, it 
having been found 
that the force 
pumps, which were 
also driven along 
with the air pumps, 
ran at too high a 
speed to deal with 
the whole of the 
condensed water. 

A set of Ledward 
ejector condensers 
is provided for the 
auxiliary and exciter 
engines, 

For exhausting to 
atmosphere, а main 
exhaust pipe runs 
along underneath 
the floor on either 
side of the building 
to the stoke room 
floor, where it is 
joined into one 
main pipe, which 
continues to the top 
of the chimney, a 
height of some 200 
feet from theground 
level. 

Condensing water 
is received from the 
canal in two large 
tanks under the 
roadway between 
the chimney and 
City Road. А 
grating is provided 
in an aperture of 
the wall leading 
from the canal so 
as tostrain the water 
before it enters the 
tanks, and each tank 
is connected with a 
main pipe leading 
round to the 
centrifugal pumpe, 
where both 
pipes are joined 
together; suitable 
valves are provided 
to sbut off one 
length of pipe from 
the other. The 
tanks are aleo pro- 
vided with sluices 
to shut off the 
water from the 
canal, so that the 
tanks may be period- 
ically cleaned out. 
The discharge of 
the circulating 


water from the condensers is carried through to the northern 
end of the building, a considerable distance thus separating 
the intake from the outfall. 


AUTOMATIC BATTERY-REGULATING SWITCHBOARD. 


The water resistance apparatus, of ‘which we give a 
view, ав well as an explanatory diagram, was devised 
with the unsatisfactory make- 


shifts reviously 
in use. It consists 
of а large. iron 
tank, fitted with 
an inlet pipe, 4 
inches diameter, 
connected with the 
circulating water 
mains, and an over- 
flow to the canal. 
Within this is sus- 
pended a bottomless 
iron tank, provided 
with wooden fenders 
to steady it, and 
within this, again, 
are independently 
suspended two iron 
rode, surrounded 
with earthenware 
pipes toensure rapid 
circulation, The 
‘inner tank and the 
rods are carried on 
‘counterbalanced 


tackle operated by 


winches. The outer 
tank is necessarily 
earthed, and forms 
the negative elec- 
trode when testing 
direct current ma- 
chinery, while the 
inner tank is then 
connected with the 
positive pole. For 
testing alternators, 
either one or two- 
phase, the two tanks 
are coupled together 
and to the outer, 
while the rods are 
connected with the 
insulated poles of 
the machine. 

It is clear that 
this arrangement 
gives perfect safety 
to the operator, and 
we are informed 
that, by its aid, a 
power of 1,000 Kw. 
can be dissipated 
for any length of 
time without appre- 
ciable rise of tem- 
perature, and with 
perfect steadiness 
and certainty. The 
overall dimensions 
do not exceed 6 feet 
each way. A spe- 
cial switchboard, 
with standard in- 
struments, is about 
о be fitted up near 
the a tus. 

Th ape verhead 
cranes, made by 
Messrs. Higgin- 
botham and Man- 
nock, are capable 
of dealing with 
loads up to 20 tons 
in weight, 


Within the engine room is erected the exciter switching 
gear, made by Messrs. E. Е. Moy & Co., for dealing with the 


current from the main exciters, and from the exciting 


Vol 46. No. 1,169, Manon 9, 1900.] 


THE ELECTRICAL REVIEW. 


405 


battery, which was installed in order to ensure absolute 
evenness of pressure. This board, which we illustrate, deals 
with the currents from the three main exciters, with the 
connections of а small exciter attached to one of the Brush 
machines, and with the main current to and from the ex- 
citing battery. At the other end of the building there is 
the switchboard for the railway generators,” of the General 
Electric Company of America’s standard make, with panels 
for two more sets (should sufficient demand arise) for ad- 
ditional machines of the same type. For such machines 
space is available between the direct current machines and 
the present alternating current machines on both aides of the 
engine room. The latter switchboard is connected by cables 
with the power distributing switchboard, to which are also 
connected three switch panels made by the Electric Construo- 
tion Company, of Wolverhampton, to control the direct 
current side of the motor generators, which may be operated 
either as direct current to alternating current converters, or 
vice versá. Between the motor generator board and the 
feeder panels there is a main measuring board, upon which 
are mounted ammeters and two Thomson integrating watt- 
meters for light and heavy load, a recording ammeter and 
recording voltmeter. The feeder board consists of 10 circuit 
panels of Ferranti’s standard аге originally intended for 
alternating current circuite, bat now adapted for control of 
the power mains, 

A new board has recently been ereoted for controlling two 
armoured cables, which will be laid along the bed of the canal 
to supply power to the contractors for the Great Northern 
and City Railway. 

In а room above the landing platforms at the southern 
end of the building is provided a battery of 802 Tudor 
accumulators, having a capacity of 595 Kw.-hours, which 
is run in parallel with the motor generators or some of the 
* railway " generators during the day, or by itself at night, for 
the supply of current to motors which шау be then running 
in printing establishments, &c. Оп the same floor 
there is also a booster to raise the voltage sufficiently 
for charging, as well as a small milker for any cells 
which may fall “out of condition." Both these machines 
were supplied by the Electric Construction 9 and 
are controlled by switchboards made by the Edison and 
Swan Company. 

The battery regulating switchboard, of. which we give an 
illustration, 1s of exceptional interest; it is the design of 
Signor Enrico, and was supplied by Prof. Mengarini, of 
Rome, who uses similar switchboards in oonnection with the 
Rome-Tivoli installation and the distribution of current to 
the Roman Tramways Company. 

пе 5 of two ота с пара аза 
for charge ischarge respectively, gripped on pides 
by contact brushes, the other ends of which aleo grip long 
bars. The brushes are carried on massive steel bars, and are 
free to slide along, thus varying the number of ocells con- 
nected. The usual resistance contact, to prevent short- 
cirtuiting of the cells, is in this case replaced by two 
such contacts on either side of the main brush, with 

nated resistance coils, so as to reduce the spark at 


The“ ” brush is moved by hand, as required; but 
the discharge brush is automatically set by means of the 
following a аач = — 

The st which guides the discharge brush carrier is 
caused to oscillate to and fro by means of a crank. driven 
by & small motor. Should tbe pressure rise or fall, & 
delicately adjusted relay, consisting of а solenoid in 
series with an adjustable resistance (partly composed of 
lamps) connected across the mains, sends current through 
one or other of two solenoids actuating a mercury switch. 
By this means a stronger current is set in action, causing 
the partial rotation of the oscillating steel bar so as to bring 
one or other of two rows of notches into gear with a pawl 
on the brash carrier; the brush is thus rapidly carried one 
way or the other, moving from one contact to the next one 
with each stroke of the bar, until the normal pressure for 
which the relay has been set is restored. 

Three cells, corresponding with 6 volta, are cut in or out 
per contact; the regulating cells, 114 in number, are con- 
nected with the board by means of bare copper rods, and 
are on the negative (earthed) pole. 

(To be continued.) 


CONTRACTS CLOSED 


(Continued from page 396.) 


Croydon.—The County Council had before it the other 
day a report пе Lighting and Electricity Committee regarding 
tenders which been received for plant for tramway purposes and 
for auxiliary lighting. They recommended, and the Oouncil agreed, 
that the following be accepted :—Tramway plant—two compound 
steam engines and dynamos, the British Thomson-Houston Company, 
Limited; three water-tube boilers and pipe work, Messrs. Baboock 
and Wilcox; asxiliary lighting plant—condenser, Messrs. Allen, Son 
and Co.; cooling tower, the Wheeler Oondenser Company, Limited. 


Glasgow.—The Tramways Committee have considered the 
tenders for the supply of 300 car trucks and 300 car equipments 
(motors, ed uda Hinog — a крон пеп by п 
general manager an neer, the co eo agree recommen 
the acceptaroe of the offer of the J. G. Brill Company, of Phila- 
delphia, for 300 car trucke, at the price of £56 per truck; the offer of 
the British Westinghouse Oo., Limited, London, for 200 car isis 
mente, at £228 191. each, and the offer of Dick, Kerr & Oo., Li tel, 
London, for 100 car equipments, at £220 each. 


London.— The St. Pancras Vestry received the following 


tenders for the supply of condensing plant required for the Rsgent's 
Park station:— 


T. Ledward & Co. £4,504 16 6 

J. Spencer & Со. 4,754 18 4 

ч. ae & Co. ги zi on i m ‘ca nae 0 : 
ortbington Pumping Engine Company  .. sa ‚+ 

Klein Engineering Company - SN "n ive T 8,885 0 0 

John Fraser & Son (accepted) .. ... ins 6,809 18 0 


rt on these tenders, Mr. 8. W. Baynes, electrical engineer 
estry, stated that those of Messrs. Ledward & Oo. and 
Bpenoer & Oo. did not comply with the specification as the condensers 
proposed were of cast-iron and the weight would be excessive for 
the design of the building. That offered by the W 
Pamping Engine Company appeared to be sati«factory, but owing 
to the height of 30 feet and the concentrated weight, it 
would not be possible to instal it on the roof of the station. The 
type submitted by the Klein Engiz Oompsny was of a similar 
kind, but the company had overcome the difficalty in height and had 
also distributed the plant over the correct area on the roof. The 
| тетет, to use motor driven fans which the 


In a re 
to the 


complication of the . Th Р 
Fraser & Son and Messrs. Wailes & Oo. complied with the specifica- 
tion, but that of the former firm afforded considerably more cooling 
surface, so that although the price was apparently higher, if allow- 
ance was made for the extra material put into the job and it was 
кө їп por pre өү Мө probably more than 5 the 
efficiency $ ; the engineer considered Messrs. 
Fraser & Son's tender was the most advan us. The tender of 
that firm, as indicated above, has been accep 
Newcastle-on-Tyne.— Under “Traction Notes” this 
week will be found some particulars of tenders accepted by the 
Oorporation in connection with the electric tramway scheme. 


FORTHCOMING EVENTS. 


Friday, March 9th.—At 8 p.m. Institution of Civil Boginsers, 
Studente’ pa on “The Distribution of Stress in 

the Walls of a Thick Oylinder,” by John Danoan, B 80. 

(Victoria), Stud. Inst. O. H., W. A. Wales, and G. J. Day. 

At 5 p.m. Physical Society. : (1) “Оа the Dam 

ing of Galvanometer Needles,” by Mr. M. Solomon ; 

(9) “Ов the Distribution of a Gas in an Blectric 

ield,” by Mr. 9. W. Walker; (3) Exhibition of a 

shat Tension Lecture Experiment,” by Mr. О. E. В. 

ps. 


Saturday, March 10th.— The Institution of Junior Hogineers. 


Oonverszzione at the Westminster Palace 
Reception аё Y ра by the president, the Hon. Obarles 
A. Parsons, F. R. S., and Mrs. Parsons, the chairman, 
Mr. Basil Н. Joy and Miss Joy. 
At 11 &m.—Institution of Electrical Engineers, Students’ 

Section. Visié to the works of the Lwngdon-Davies 
Electric Motor Oompany, Limited, 101, Southwark 
Street, S. E. 

Wednesday, March 14th—At 730 p.m. Institution of Electrical 
Lagineers (Stadente’ Meeting). Paper on How to 
О a Steam Engine," by Mr. Seager (student). 

Saturday, March 17th.—At 11.30 am. Institution of Electrical 
Engineers. Studente’ Visit to the works of the Eleo- 
к. Welding Oompany, 21, Hindon Street, Pimlico, 


Taesday, March 20th.—At 4.30 p.m. Scciety of Arts (Foreign and 
'  Oolonial Section). Bir Edward A. Sassoon, Bart., M.P., 

" Imperial Telegraph Communication." 
Wednesday, March 21s6.—At 7 p.m. Institution of 1 
8 Dinner, Merchant Taylors Hall, needle 


Monday, E 8 o'clock. Institution of Civil Engineers. 


eighth * James Forrest " 
Preece, K. O. B., оп “The Application of 
to Engineering." 
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NOTES. 


Mr. Medhurst's Charges.—As the ELECTRICAL REVIEW 
at Mr, Medhurst's ài een was the means of making it publio 
that that gentleman had brought before the Council of the 
Institution of Electrical Engineers his co ndenoe in the 
matter of Tonbridge electric lighting, in which he charges 
Mr. Robert Hammond with unprofessional conduct; we think 
it is due to Mr. Hammond, and to our readers, to state that 
the President of the Institution has formally conveyed to 
Mr. Hammond an intimation to the є есі that though the 
proceedings of the Council are private im general, in 
view of the publicity given to the it was felt that 
he (Mr. Hammond) was entitled to be informed that the 
Committee of Investigation and the Council had come to the 
decision that there was no cause for taking any. action in 
the matter. Thus is disposed of, in a manner which should 
be satisfactory to Mr. Hammond, a charge which ought never 
to have been made. 


Physical Society.—Among other rs read at а special 
meeting of this Society, held b invitation of Prof. Callondar 
in the physical laboratory of the University College on 
March 1900 (Prof. С. Carey Foater, F.R.S., vice- 
president, in the chair), was one on * The Reversibility of 
Galvanio Cells, by Mr. T. S. Moore, was read by Dr. 
Lehfeldt. In these experiments the reversibility of cellg, 
such as the Daniell and the Clark, which are assumed to be 
reversible, was tested by allowing the cell to send a current 
and by sending a current through the cells. The E.M.F.'s 
of the cells were détermined by means of a Orompton 
potentiometer, and from the E.M.F.'s on open and 
circuits the interna) resistances of the cells were calculated. 
Prof. 8. P. Thompson asked if experiments had been made 
upon Leclanché cells, where the products of the action 
escape. Dr. Lehfeldt said that experiments were not made 
upon these cells because they were known not to be reversible. 
А paper on * The Damping of Galvanometer Needles," by 
Mr. M. Solomon, was postponed until the next meeting. The 
Society then adjourned until March 9th. 


Wiring of Consumers’ Premises.—The Poplar Board 
ve 


This Board, in carrying out the work of de ing the electricity 
scheme adopted for the Poplar district under the Р District 
Provisional Order of 1893, has had in contemplation 

of for the wiring of premises u a 


one payment the 
t appears, however, that no power 
exista to enable local authorities to borrow money for the purpose 
referred to, and as ‚киен large capital expenditure would be 


of wiring out such work, and 
to ask the local authorities in London who supply electricity, or have 


applied for provisional orders, to support the action of the Board. 


Vestries have already decided to support Poplar, whilst the 
Islington Vestry have referred the question to the Electric 
Lighting Committee for consideration. 


showed that X rays had played an important part 
diagnosis of B. F. Oochrans injuries, which included a 


place we rt the principal speeches which followed the 
* gend-off " dinner to Major Crompton and his merry men. 
Lord Kelvin wes absolutely rejavenated, fighting his battles 


prepare the way for the duties which the Electrical Volun- 
teers are about to put into practice. Sir W. Н. Preece, if 
somewhat subdued, was in his happiest vein, and Major- 
Gen. Webber, R.E., rose to real flights of eloquence in the 
tender solicitude which characterised his thoughts for those 
who are left behind. Captain Lloyd, immensely popular 
with his men, spoke like the gallant soldier he ig, and to 
some his blunt, sincere,.manly utterances formed the speech 
of the evening. Major Crompton, too, was more than 
usually easy in his manner, and whether in his description 
of the apparatus going with the contingent, and of the 
duties to be performed on veldt or kopje, or in his comical 
allusions to the telegraphic communications which had taken 
расе between himself and Kruger, he was equally at home. 

he fact that not a single member of the corps had been 
rejected by the “ Medicine man,” says something for electricity, 
remarked Mr. Orompton, but there is another remarkable 
feature about this detachment. If Major Crompton is 
disabled, if Captain Lloyd gets stranded on an snaccessibls 
Көре, and Captains Leaf and Bain with Lieut. 
O'Shaughn loge their heads, the whole contingent 
would naturally go to Pott; but, paradoxical as it may seem, 
its efficiency would not be impaired in the least degree. 
Prof. Perry's toast of “The Ohairman " concluded the post- 
prandial orations, and was delivered in his usual incisive, 
= ary T love and то which he beers for 

0 vin, his former preceptor, being apparent to every- 
body present. Patriotism. шыга, апа the t best of good 
feeling between hosts and guests reigned supreme. Mr. T. H. 
Harrison sang, Mr. T. E. Gatehouse fiddled, and Mr. Edwin 
Rorke recited, and Saturday, March 8rd, will long live in the 
minds of those who were fortunate enough to participate in 
one of the most pleasant functions in connection with our 
volunteers which can well be conceived. It is only just to 
add that the chef of Princes Restaurant had prepared a 
charming dinner wholly worthy of the occasion ; no greater 
compliment need we offer, nor could a more suitable mess- 
room " be desired than that in which hosts and guests, whose 
names are appended below, foregathered :— 


W. G. , A. Oolson, H. W. Oousens, W. J. Crampton, 
O. W. В. Orawley, H. G. E. Orose, M. O. Dent, Lieut. K. Edgcumbe, 
Mr. Н. Edmunds, Capt. R. B. Enkine, Mesers. S. Z. de Ferranti, E. 
Fox, T. E. Gatehouse, J. M. Gorham, R. К. Gray, W. B. Gray, R. 

d, Н. E. Harrison, J. Н. Harrison, Lieut.-Ool. Н. В. 

Messrs. W. О. Hawtayne, M. Heaphy, Hedley, H. Hirst, A. Hodgson, 
Capt. B. Hopkinson, Mr. A. H. Howard, Lord Kelvin, Mr. R. 
Kempe, Dr. A. B. W. кош. Messrs. А. J. Lawson, ES po E. H. 


O. E., О.В. 
Guusts (Active- Service Oonti 
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. J. H. Stone, Becond-Corpl. А. H. J. Graham, 1 
Williams, Sappers 8. W. Melsom, R. W. Holliday, J. 

‚ G. F. H. Euiott, F. O. Weakley, J. Rook, D. F. Colson, 

. Charlton, E. O. Short, F. J. Wallis, A. Devonshire, O. Lando», 

О. F. Love, R. H. Brander, H. R. Allen, M. N. 
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ume, W. C. Oochs; also Capt. D. Brady, R.B., Adjatant, Dr. 
ateman, Surg.-Major Stephenson, hon. medical officers. 
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‚ Дай Lighting.—On Monday last those interested 
in the new Infirmary at Bethnal Green assembled in great 
numbers to celebrate the formal opening of the buildin 
What chiefly concerns us in connection with the affair is t 
electrical installation, which forms a very important part of 
the scheme. It has involved an expenditure of between 
£6,000 and £7,000, and from what we saw of it we should 
imagine that the electrical work is as up-to-date and in- 
teresting as that of any infirmary installationin London. The 
lighting of the buildings is effected by about 1,200 incan- 
descent lamps at present, but there is a plant capacity of 
2,000 lamps. The present supply is employed for 
driving a 40 H.P. motor for жга purposes, The installa- 
tion, for which Messrs. Owen Lucas & Pyke have acted as 
consulting engineers comprises three Galloway boilers, each 
30 feet x 7 feet 6 inches at 80 lbs. pressure (registered 
250 HP.) Two of these are now in regular service, the 
ыры Dd M MET тые ме ей Таш. 
rompton steam dynamos giving 600 amperes at 100 volts 
normal (or about 180 volts for charging purposes); also a 
battery of 108 E.P.S. К type cells. The lighting is 
, and late at night when 
are not in use it is 


arranged that 

employed charging the 
at the time of our visit when the installation was in full 
working for the edifloation of the senda 40-H.P. Laurenoe 
and Scott enclosed motor was driving, by 9-inch belts and 


abafting, as many as a dozen machines, these including two 
large hydro- axtracto 


rs, two small h tractors, three 
mangling machines, and four rotary washing machines. The 
рее at shish these табаа machines fulfil their ordinary 
work vary very widely ; for instance, the mangling machines 
work at eight revolutions per minute, the ing machines 
at 400 revolutions, and the hydro-extractors at 1,500 revolu- 
tions, therefore the gearing arrangements to provide for these 
different required careful attention. The whole of 


Adjustment of Electric Lighting Areas.—In oon- 
nection with those metropolitan Vestries which are under- 
takers under the Electric Lighting Acts, the Board of Trade 
have had under consideration the variations of the existin 
boundaries between London parishes which have been settl 
by the Oommissioners appointed under the London Govern- 
ment Act, 1899. Шар to the Board that the boundaries 
of the areas of electric supply of the different districts 
affected should, if possible, be adjusted to coincide with Ше 
boundaries settled by the Commissioners. With this object 
in view, & еа conference was recently held at the 

Board of Trade under the presidency of the 
Hon. Thomas H. W. Pelham, when representetives were 
present from the Hampstead Vestry, the St. Pancras Vestry, 
and the Metropolitan Electric Supply Company. After an 
exchange of views on the subject, the meeting was adjourned 
for the several authorities interested to endeavour to draw up 
terms and conditions under which the exchange of areas 
should be adjusted. Inthe meantime, the Board of Trade 
has arranged for a more general conference to discuss the 
whole question, the authorities invited including the Vestries 
of St. Pancras, Islington, Shoreditch, Hackney, Stoke 
Newington, Olerkenwell, and St. Luke, Middlesex. 


Lectures.—On 28th ult. a lecture was delivered before 
the Royal Dublin Society by Prof. Fitzgerald, F. R. S., the 
subject being “The Development of Electric Light.” 

n March 1st Prof. Silvanus Thompson lectured at the 
London Institution on “ Electric Locomotion.” 


Obituary.—We hear with regret of the death of Mr. H. 


Gardner, the well-known patent agent of Fleet, Street, E.C. 


| beerved, it was po 

ente were not made with the object nor 
were they capable of formulating а definite opinion as to the 
applicability of electricity in fiery mines, and it was stated 

“in brief the sum of the resulta obtained shows that in 

general the amount of electrical energy which is capable 
under certain circumstances of fare пома need onl 
be extremely small.” It appeared to him (Mr. авг) 
that whether it was extremely small or grate ras it 
was not very desirable to have it. The individual results 
were summarised in the paper as follows :— 


2-0 P. lamps for 6 volts and 0 80 ampere—unsafe. 
10 65 0: safe. 


16 n 65 » 077 is unsafe, 
16 н 100 » 0 50 17 safe. 
16 » 150 " 0:33 " safe. 
26 » 110 » 078 » unsaf. 
25 » 150 |» 058 17 safe. 
25 " 220 » 038 " safe. 
35 н 100 „ 100 „ unsafe. 
50 j 100 » 150 В unsafe. 
100 ii 100 » 300 ii unsafe. 


If the margin bətween what was safe and unsafe was so 
small that they could not take a 10-0.P. lamp with 65 volts and 
consider themselves safe—and it was shown that with 15-0.P. 
and 65 volts they were unsafe—he thought all they had 
proved was that it was neither safe nor pleasant to introduce 
electricity into a fiery. atmosphere. The President said the 
experiments seemed to prove that anything above half an 
ampere was unsafe, 


Appointments Vacant.—The Plumstead Vestry wants 
an assistant electrical engineer to help in the preparation of 
drawings for the construction of electricity supply works. A 
telegraph linesman is wanted for the telegraph department 
at Northern Nigeria at {£200 annum, An assistant 
3 engineer is p riego for the ш eleotricity works 
а т annum. For particulars of these appointments 
Bee our “ Official Notioes ” to-day. © 


1.00, reporting upon de resent гє « o Grand Tomato 
O. O., repo: upon the reoent eatre, 
Islington, said that Gas battens were evidently a source of 
danger, inasmuch as they allowed of oareless manipulation, 
and the committée were of opinion that where a theatre was 


partially lit by electricity that agent should be used for all 
stage lighting.” | 


Metropolitan Electric Supply Company.—Oa the 
invitation of the directors, a large party of visitors, inolud- 
ing many ingui electrical engineers, inspected the 
company’s new station at Willesden on Thursday last week. 
Р of the ing sets, switchboarda, &o., have 
already been given in our issues of Fe 16th, 1900, 
and реш 23rd, 1898 ; farther details will be given at 
an early 


Polarised Light.—On Saturday afternoon last at the 
Royal Institution, Lord Rayleigh delivered the first of a 
course of lectures on the “ Polarisation of Light.” 

Lord Rayleigh will not deliver the second of his course of 
leotures on Saturday afternoon next, owing to the sudden 
death of his mother, the Dowager Lady Rayleigh. 


The Royal Society.—Yesterday afternoon the Bakerian 
lecture on “The Specific Heat of Metals and the Relation of 
Spi Heat to Atomio Weight,” was delivered by Prof. 

‚ A. Tilden, F. R. S. 
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NEW COMPANIES REGISTERED. 


Tramways and Light Railways Estates Company, 
Limited (65,201) —Tbie company was registered on February 28th, 
with a capital of £100,000 in EI shares, to acquire and deal with any 
lande, buildings, estates and property, and to carry on the business of 
builders, planters, farmers, proprietors of piere, boats and ferries 
(whether workir g in connection with railways or tramways or not), 
wharves, works and conveniences, &o. The first subscribers (each 
with one share) are :—E. Garcke, Donington House, Norfolk Street, 
W. O., managing director British Electric Traction Company, Limited; 
B. Morse, 37, Norfolk Street, W. O., solicitor; G. Stevens, Donington 
House, Norfolk Street, W. O., secretary British Electric Traction 
Company, Limited; T. Vickers, Donington House, Norfolk Street, 
surveyor; О. Н. Dade, Doni House, Norfolk Street, assistant 
secretary British Electric Traction Company, Limited ; E. Hopwood, 
Donington House, Norfolk Street, W. O., secretary to a public com- 
peny; and G. J. Somerville, 5 Victoria Embankment, 
W. O., electrical engineer. The number cf directors is not to be less 
than three nor more than six; the subscribers are to appoint the 
first; qualification, £260 ; remuneration, £50 each per annum апда 
share in the profits (maximum, £2,500 per annum, divisible). Regis- 
tered office, Oswaldestre House, Norfolk Street, W C. 


Bickerton and Henry W. Bradley (managing ки); Henry 
Prescott, Francis Н. Orme, and Joseph Bickerton; qualification, 
£1,000; remune- ation as fixed by the company. Registered office, 
Wellington Works, Ashton-under-Lyne, Lanos. 


— 


OFFICIAL RETURNS ‘OF ELECTRICAL 
COMPANIES. 


Renewable Electric Lamp Company, Limited 
(63,144).—This company's annual return was filed on February 3rd, 
when 80,000 preference and 100,000 ordinary shares bad been taken 
up out of a nominal capital of £150,000 in 100,000 ordinary and 
50,000 preference shares of £1 each. 5s. per share has been called 

up on all the preference, and 7s. 6d. per share on 1.074 ordinary 
shares, resulting in the receipt of £7,740 5s. £162 106. remains un- 
paid. 98,926 ordinary shares are considered as fully paid. 


Autematic Telephone Company, Limited (55,157).— 
This company's annual return was filed on February 15th, when 
914,326 sbares had been taken up out of a nominal capital of 
£100,000 in 400,000 shares of 5s. each; 6s. per share has been called 
wp on 17,620 and 3s. per sbare on 26,410; £7,897 Os. 4d. has been 
age (including £156 13s. 4d. jn advance of callis) leaving £626 Ss. 
-in arrears; 270,296 shares are considered as fully paid. 


Peru Telephone Company, Limited (29,920).—This 
company's annual return was filed on Jgauary 17th, when seven 
shares bad been taken up out of a nominal capital of £100,C00 in 
20,000 shares of £5 each. No calls. 


Direct United States Cable Company, Limited 
3333 company’s annual return was filed on February 
16th, when 60,710 shares had been taken up out of a nominal capital 
of £1,300,000 in 65,000 shares of £20 each. All the shares 
sidered as fully peid. 


A. E. Gwynn, Limited (63,799).— This company's 
annual return was filed on February 16th, when the entire capital of 
£500, in £1 shares, was taken up and paid in full. 


Weymouth Electric Light and Power Company, 
Limited (53,120).— This company's annual return was fi'ed on 
January 13th, when seven shares were taken up out of a nominal 
capital of £10,000 in 2,000 £5 shares. No calls have been made. 


Headland's Patent Electric Storage Battery Com- 
pany, Limited (45,524).—This company’s annual return was filed 
on January 19th, when the entire capital of £20,000 in £1 shares had 
been taken up. £1 per share has been called ap on 5,007, and £4,982 
has been received, leaving £25 in arrears. £14,099 is considered as 
paid on the remainder. 


ГА 


SUPPLY STATION ACCOUNTS. 


Blackpool Тнв accounts of the electricity undertaking of 
Corporation the Blackpool Corporation indicate a continu. 
Electricity  ®nce of the period of growth and development. 
Accounts. The extensions in hand in March, 1898, were 


estimated to cost £40,000, and the further 
extensions proposed were estimated at a similar sum. The capital 
«xpended was then £84,000, and this rose to £102,000 12 months later. 
The units sold are distributed over private lighting, publio lighting, 
and tramway traction as follows :— 


1898. 


Private 523,419 at 8d., 5d., 24d., and 2d. per anit. 
Public 164,922 at 8d. and 2d. per unit. 

Tramways 181,850 at 2d. per unit. 

Generated . . 1,098,603. 


The public ligbting is represented by 146 arc lamps, while the 
private consumers number 694. The total capacity of plant installed 
is 1,350 Kw. 

GENERAL STATEMENT. 


1897. 1898. Increase. 
Total capital expenditure ... £84,000 £102,002 £18,002 
Number of units sold 707,965 870.184 162 219 
Namber of lamps connected 58,C00 60,200 2,200 
Maximum load in kilowatte... 900 950 50 
Gross revenue oe o. 12,827 514,084 81457 
Gross profit .. ... .. £5,675 £7,122 £1,447 
Average price per anit sold... 4194. 8*91d. — 28d. 


The revenue account shows an increase of nearly £2,000 in the 
item for sale of current, but the pric» per unit has fallen from nearly 
41d. to just over 850 ., a reduction of over 4d. As the other items of 
revenue have also fallen both in the gross and per unit, the total 
reduction in revenue per unit works out at over ‘4d. That the 
average return should be only 3:944, is a sufficient answer to those 
local busybodies whe some time ago criticised adversely Mr. Quin's 
adoption of the demand indicator principle. 


REVENUE STATEMENT. 


1897. 1896. 

Gross. Per unit. Gross. Per unit. Increase. 

Bale of ourrent ++ £12,952 4191 £14,165 3 914. — 28d. 

Meter rent. 979 +091. а. 09d. 
Supply of lamps 40. i ке ssi Sus 

Bundry fees, 4. 196 071. 119 084. — 04d. 

Gross revenue ... £12,827 4354. £14,284 394d. — 41d. 


The costs of production are decidedly good. With works’ cost 
only a little over 134. (a reduction of over $4. on 1897) and total 
costs of under 2d., the borough electrical and tramways engineer 
should be well satisfied. No doubt the traction load bas assisted 
materially. 

Oost оғ Propvcrion. 


1897. 1808. . 
Gross. Per unit. Gross. Per unit. Increase 


Coal oe e — 43,588 88d. £2,011 „55d. — 83d. 
Oil, waste, water, and engine) 797 7d. 788 22d. —084. 
Salaries and wages incurred 

in generation and distri. 1493 50d. 1,614 *45d. — 06d. 
Repairs and maintenance of 

buildings, engines, boilers, | 1,121 981, 1,092 30d. - 08d. 
dynamos, &о. 

Works’ costs ... ... £5,987 203d. £5,605 12d. —514. 
кель rates, e taxes 254 08d. 339 00d. + 014. 
aden of managing engi | 739 25d. 928 26d. +014. 
neer, secretary, clerks, &с. 

General establishment 

8 =) 173 -064. 365 -10d. +044. 

insurance. 

Other expenses 25 Old, +014. 
Total costs ... £7,152 9424, £7,162 1:984. — 444. 


— . GEE — —— — 


The interest and sinking fund charges have increased by nearly 
£700. Yet notwiths'anding this the net profit has risen over £770. 


Prorir STATEMENT. 


1897. 1998. 
Interest on loans .. . ж €3,886 £32,605 
Binking fund for repayments .. UM 1,940 
Net profit carried forward 1,819 2,577 
Gross profit £5,675 £7,122 . 
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OITY NOTES. 


Fon some reason or other the representative of 


Amazon Tele- the Exzcrnican Review was refased admission 
graph Company, to the meeting of this company, which was held 
Limited. at Moorgate Station Chambers last Friday. He 
presented himeelf in the usual way, yet not only 
was he refused admission to the meeting, but a copy of the directors’ 
re port was withbeld from bim, while it was specially handed to the 
representative of an esteemed electrical contemporary. We think, 
however, our readers would not like to be altogether out of touch 
with so profitable an enterprise, and we accordingly reprint the 
following report of the proceedings from the Times of Baturday 
last :— | 

“Mr. D. Н Goopsarr presided in the absence through indisposi- 
tion of Mr. W. В. Andrews. 

“The OBRAIBMAN, in moving the adoption of the report, stated that 
it showed the result of the year’s working, and, owing to the diffi- 
culties which had been experienced in maintaining the cables, a debit 
balance of £29,000 was shown. The traffic existed, and if the cables 
could have been kept working the accounts would have presented a 
very different appearance. An excellent captain was now engaged 
on repairing the cables, and he bad met with considerable sucoess. 
In three places the lines had been diverted, and it was hoped that 
this change would lead to the permsnent maintenance of these parts 
of the system. Similar diversions would be made wherever it was 
seen that the cable would not last in its present position. The 
directors bad succeeded in obtaining from the Government of the 
State of Amasonas a concession fora land line, which they hoped 
shortly to be able to erect. The Government had nearly completed 
the road which tbey undertook to make for this line, and the 
directors had already despatched more than one-third of the requisite 
material, while the remsinder bad been ordered. A further subsidy 
of £10,000 a year would be received by the company when the land 
line had been put up, so long as it was kept in working order, and 
the line would aleo duplicate a part of the system. 

" Mr. Јони Corran seconded the motion. 

“Tne OHAIBMAN, in answer to questions, stated that if the under- 
taking could be kept at work—and the directors felt that the only 
course for them was to do their utmost to ensure this—the company 
would earn £927.000 a year in subsidies, in addition to which a good 
traffic existed. Part of the system, saggy ir unfortunately, not a 
very profitable part, had remained in working order throughout 
нест ре wbole period of four years during wbich the cable had 
been tion, and on this portion an increase of about 85 per 
cent. in the traffic had been shown. | 

" The motion was unanimously adopted." 


Chelsea Electricity Supply Company. 
Tum annual ordinary general meeting of the shareholders of this com- 
pany was held on Wednesday at the Ohelsea Town Hall Mr. 
‚ Ieving Oourtenay, the chairman, Nen 
In proposing the adoption of report, the OHATBMAN said: 
The dividend of 6 per cent. on the ordinary shares had been 


maintained, although the capital was increased at the end of 


1898 by a debenture stock issue of £40,000. Owing 
of the money market last October, it was deemed advisable to 
make an issue of debenture steck rather than shares, and £50,000 
was issued to meet the necessary capital expenditure. The issue was 
largely over-subscribed. In regard to the capital expenditure, 
they were now a hing a period when. that expenditure in 
some directions would be appreciably less, and there would 
be an increasing return on the capital 5 
It was a pleasure to him to вау that they had never yet wanting 
in their supply, and no one could t to any case of failure or 
refusal to supply, or of inefficient supply on the part of the Ohelsea 


pany. Asto the encouraging prospects in the immediate future, 


com 
first he might draw their attention to the fact that the cost of the 
unit is decreasing in all its items, the total cost being nearly zd. less 
than in 1898, and the proportion of c-sts to revenue being 42] per 
cent. as against 48 per cent. for 1898. Another direction in which 
they might look for improvement was in the increase of custom, and the 
y increased use of the light by all the consumers, which would 
the certain result of the reduction in price by the introduction of 
the maximum demand system of charging for current рр. 
That system, wbich had been most successful at шо and otber 
towns, had the effect of encoursging the use of the light forlong hours 
by giving the long-hour consumer, though he might have only a few 
lamps, а distinot advantage in dee over the consumer who might 
use hive quantities for a short time only. By that means the plant 
was employed for hours, and thus earned a larger retarn on 
capital expenditure. е system was introduced in October last, 
and they could not expect to get the benefit of 16 until it became 
widely known. They had sent circulars to about 7,000 
residents in Ohelsea showing, by actual results, the benefit 
obtained by the consumers, and that should within the next 12 or 18 
months bring an increase not only in the number of lamps but in the 
revenue per lamp. They had also published the fact that they were 
prepared to wire premises on the purcbase-hire system. They had 
to be prepared to meet some disadvantageous elements. There was, of 
. coarse, the reduction in price which would be, however, com- 
pensated for in a short time by increased use of the light. 
A sum somewhat in excess cf that pur 1898 had been placed 
to renewals and depreciation fund, in view cf the increase in capital 
expenditure. Some shareholders indeed would like to see larger 


in accord upon the subject of the rights attaching 
founders’ sbares. Не could only say that if those shareholders would 
carefully examine the accounts, they would see that up to the present 
there had been no margin of profit available for division among them. 
They had completed the large generating station at Alpha Place, 
and were putting in the remainder of the plant. That station would 
have a capacity for serving a total lamp connection of 150,000. 
Additions had also been made to the workshops; those were well 
equipped, and had been of great assistance in carrying out efficiently 
and with proper economy the necessary constructional and БЫ orb 
work for the company’s stations. A new and distributing 
station had been erected on freehold land at Oarlyle Square. 
That had been equipped, and was now at work. One more 


` Sub-station was being erected in Milner Street, and that would 


complete the sub-stations required for serving the district. ' 
Important extensions of the mains had been carried out to meet the 

increasing demand for a supply in various parts of the parish. 

The number of lamps added during the year was 16,280, which was 

slightly more than in the previous year. The principal saving effected 

was in the coal, and under that head there had been a saving of about 

one-fourth of a penny per unit. That result bad been obtained partly 

in consequence of the very careful supervision which had been. 
maintained to prevent waste of fuel, and partly in consequence of the 

attention given to rendering more perfect the coal saving appli- 

ances. That saving of fuel was particalarly important in view of 

the abnormal increase which had taken place in the price of coal. 

There were few large business undertakings which had not tem- 

porarily lost the services of some of their employés who have gone 

to South Africa. In the case of that company, several of their men 

had been called up to join the Reserves, and the company was con- 

tribating towards the maintenance of the wives and families, feeling 

sure of the support of the shareholders in that course. 

Major-General WEBBER, O.B., seconded the resolution, and 
pointed out that the company wasin a much better position than 
many other concerns inasmuch as they had provided land and buildings 
which would sefice for all their requirements аз long as their pro- 
visional order ran. 

Mr. Dawn raised the question of the position of the founders’ 
shares, and asked what coarse the directors intended to pursue in the 
future in regard to those shares. Не took it that they ought to have 
had one-third of the profits after the ordinary shares received their 
6 per cent. He moved as an amendment: — That the amount of 
£1,096 8s. 5d. be not placed to a coal reserva fand, but be added to 
the year’s net revenue, and divided in accordance with the articles 
of association between the holders of the ordinary and founders’ 

Ме. Maxm seconded this. 

The ОнАтвмАН, in reply, said that the board had no predilection 
one way or the other in the matter of the founders’ shares, because 
they held both classes of shares. Allthey desired, as prudent men, 
was to do the best for the Ped gd as a whole, and their object was 
а a good reserve fand to put the с: трапу into a strong 

on. 

After further discussion the amendment was withdrawn and the 
report was adopted. 


The Hove Electric Lighting Company, Limited. 


Tum annual meeting of this company was held on Wednesday at 
Oannon Street Hotel. | {ме Ж 

Uol. A. J. Ёпалтв, R. H., who presided, moved the adoption of the 
report, which has already been printed in the ErEorBICAL RBvIEw. 
He said that the capital expenditure during 1899 amounted to 
£16,210, making the total £93,860. The generatiug station had been 
increased to the full extent to which the Hove Oorporation would 
allow on the pres-nt site. Two new Orompton-Willans sets of 350 
HP. and 250 HP., and a spare armature, had been aided, at 
a cost of £5,420, this increasing the capacity to 1,690 нр. 
A new Babcock boiler had been erected, and a further 1 j 
of new mains and feeders laid, increasing the length to 152 mile“. 
New meters and demand indicators had cost £1,255. They had to 
deal with an expanding business, and must be prepared to meet 
customers’ requirements. They had ordered another 250 н.р. steam. 
dynamo for delivery in the autamn. When this was erected, the 
station would be f ap, and they would be able to meet next winter’s 
anticipated demand. further increase they contemplated erecting 
a new station, but some difficulty had arisen with the Corporation as: 
to the site, and as soon as that was settled they would take up the 
work. They believed that the outlay would prove remunerative. 
The business had been steadily pro, . For1899 they sold 94 000 
more units than for 1898, and for the firet nine weeks of 1900 
the units sold were 127,655, an increase of 24,106 over 1899. The: 


poc to reserve. They would have to issue more capital this year 
or further mains, 5 dynamo, and partly for the new station. 
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system reached 44,894 8-0.р., against 30,067 at the end of 1898, 
Units sold were 444,490, against 350,254 in 1898; gross revenue, 
1899, £12,070; 1898, £9,480; increase, £2,500; working expenses 
£4,973 in 1899, at sn increase 


g 9 per cent. per annum for the last 
1899, making 73 per cent. for the year against 6j in 1898. 


Davis & Timmins, Limited. 


T ux directors! first annual re to be submitted to the meeting on 
Wednesday, March 14th, at Winchester House, at 3.30 p.m., reads :— 


The net profit for the whole year, after allowing for depreciation, is £9,400 
17s. 4d. Out of this the sum of £2,240 16s. Id. has been apportioned as profit 
made previous to the formation of the company, and therefore not available for 
dividend. From this sum interest on purchase-money paid to vendors and 
stamp duties, amounting together to £ 14s. Id., bas been deducted, and the 
balance of £1,454 1s. placed to capital account. Of the available balance of 
27. 160 2s. 8d., the interim dividend d in September last on the preference 
shares absorbed £773 0s. 7d., leaving a balance of £6,887 ls. 8d., which the 
directors propose to employ as follows :— 


To the payment of six months' interest on the pre- 


ference shares to December 81st, 1899 . T s £1,780 4 9 
To the payment of а dividend for the period ending 
December 81st, 1899, on the ordinary shares at the 
Е VVT m "^ sn Р ig 4 
- To commissions to managers as per ents... ii 0 
To be carried forward .. s Dodd CAE 1.520 17 9 
£6,087 1 8 


Subject to the approval by the general meeting of the recommendations as to 
dividends, the warrants for both the preference and ordinary dividends will be 
to the shareholders on the 16th inst., and be ретаз on the following 

y. The directors are pleased to say that the building of the new factory at 
Wood Green is approaching completion, and the necess machinery is now 
Fen f delivered, the erection of the latter will be taken in hand as soon as the 
building is handed over to the company, The plant and buildings at York Road, 
King's Cross, have been maintained in a thoroughly efficient state, and the 
directors consider the business outlook for the coming year as most satisfactory. 


Prospectuses. 


Тивив have been several prospectuses of electrical interest before 
tke investing public this week. These include that of the National 
Gas Engine Company (1900), which has been formed with a capital 
of £200,000, divided into equal proportions of 5j per cent. cumula- 
tive preference and ord shares of £1 each, to take over and 
extend the business of the 


en of which the company holds the ќа. The profits are 
to bave been £4,871 in 1897, £9,875 in 1898, and £13,106 for 
the 11 months to December last. The list closed on Wednesday. 
subscriptions 
inary shares of 
000 4 cent. debenture stock at the price 


The Electric and General Investment Compan 
p.m. to-day (Friday), for subscription an issue 
and Poole Supply Oompany, 
pany, which bae a shaze capital od 410,000 ta & rs ae ee 
pany, w a cap 000 in £1 
and ordinary, all of which bas been subscribed and called up, bought 
over all the interests held by the Oounty of London and Brush 
Provincial Electric Company in the Bournemouth and District Elec- 
tric Supply Company, Limited. The whole of the assets in the latter 


is offering, until 4 
the Bournemouth 
of £70,000 43 per 


А two is stated 
have amounted last year to £11,792, and for 1900 Ibis conimuted at 
between £13,000 and £14,000. 


Notting Hill Electric Lighting Company, Limited. 


Tun thirteenth ordinary general meeting of this com was held 
MM last at-the company's offices, 140, High trot, Notting 


The chair was taken by Sir Writs Onooxrns, F. R. B,, who stated 
that during the year ending December Slet last the progress of the 
company’s business had eclipsed all previous records. The net profit 
last year amounted to £10,360 176. 4d. as against £7,251 13s. 7d. in 
the preceding year, and the units sold showed an increase of 209,258, 


was now, having regard 
taking, the lowest in London; a system of bonuses to employés 
was in force. The company’s Bill, by wbich power is given to enable 
the company, together the Kensington aud Koightsbridge com- 
pany, to erect and work a joint station, received the Royal assent on 
uly 13th lest. The new works will be situated at Wood Lane, 
mith; contracts for the buildings and machinery are already 
placed, and it was hoped the works would be ready this year. The 
present station being full of machinery, and loaded to its utmost 
directors connections 


4 
and preference shares, making with the interim dividend of 3 per 
cent. paid on July 1st, 1899, a total of 7 per cent. for the 
the founders’ shares receive £1 166. each. The chairman 


The Metropolitan Electric Supply Company, Limited. 


Tun directors’ report to be 
У prion 18th, at 12 noon at Winchester House, reads as follows :— 


e 
de under the provisions of the Electric * 
Acts, 1882 and 1888. The capital expenditure, which at the end 


works at Willesden. А porti 
vided for by the issue of £125,000, being 
mortgage debenture stock which the directors corsidered it expedient 
tocreate. This issue was offered to the sbarcholders at 97 per cent. 
and the whole of it placed at that price. The grose 
179,190 1s. 10d., against 2161 606 128. 3d. in 
1898, being an increase of £27,684 92. 7d. The cost of 
which in 1898 was £76,736 8s. 7d., &monnted in 1899 to £90,419 
Те. Id. or an increase of £13,662 18s. 6d. Daring the whole of the 
period under review the erection of the company's new generating 
station at Willesden was proceeded with, but owisg to delays 
in the deliveries of constructional and other iron work the com- 
on of the works was seriously hindered, with the result that 
early in October to December 15th, when they commenced to 
supply current, the resources of the Manchester Square station were 
unduly taxed, and 16 was found necessary to temporarily withdraw 
the supply from certain of the circuits at hours of maximum demand. 
The directors have endeavoured to meet the consumers affscted in 
what they regard аз a fair and reasonable manner. In consequence 
of these interruptions the company was twice summoned at the 
Marylebone Police Court under the Electric Lighting Acts. Oa the 
first cocasion the p: were postponed for three months, and 
on the second, after hearing evidence, nominal fines were y eem. 
the Magistrates in each case considering that the company, h 
technically at fault, were not to blame for the unfortunate inter- 
ruptions which had occurred. Full particulars of the hearings of 
these summonses were circulated among the shareholders. Binoe 
scrap 10; the Willesden station has been 


piy acquisition by them of the company's works at Sardinia 
The directors are pleased to state that a clause was obtained 
in this Bill by which the company’s interests are fully protected. 
A protective clause was also obtained in the Central Oom- 
peny's Bill. The balance to the credit of the revenue account, before 
providing for depreciation, is £66,392 17s. The directors have set 
aside £13,000 as an addition to the depreciation and reserve fund, 
carrying to the credit of the net revenue account (No. 5) the sum of 
£58,392 17s., which, with the balance brought forward from last 

makes a total of £57,728 10s. After 
deducting debenture share interest and other cbarges, there 
& a balance of £25,660 66. 31. An interim dividend of 5s. per 
aren the ordinary share capital was paid on August 14th, 1899, 
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жшн 00 219, 12s. 8d., and the directors recommend that a 
farther dividend of бе. per share on such shares be now paid, making a 
total distribution of 10s. share for the year, or 5 per cent. on the 
This will absorb a further sum of £321,250, and leave a 
bals of EA. 110 68. 3d. to be carried forward to the next account. 
This result the directors consider to be satisfactory in view of the 
circumstances under which the has been 
the yout ana Ба [еби also to the large 
amount of ок which, while entailing itional charges upon 
revenue, has been unproductive for practically the whole of the year. 
The number of 8.0». lamps supplied by the company increased 
during the year 1898 from 430,000 to 500,000. The present namber 
of lamps connected is 509,000, and the applications show no signs 
of decrease. A report from the company’s engineer is appended, 
showing that the satisfactory condition of the stations, mac 
aud plant has been maintained. The directors have elected Mr. 
James Oarr Saunders and Mr. Frederick Leverton Harris to seats on 
the board, and have appointed Mr. W. Harrison Oripps to the office 
of chairman. The term of Mr. Frank Bailey's a ment as engi- 
neering director havin ‚ he bas been i 
5 of the board. en 
3 general manager of the company. In 
articles dion, viz, Frank Bailey, 


Esq., W. Harrison Esq., and F. Leverton Harris, Esq., retire 
from the board, and are ers for re-election. The auditors, 
Messrs. Deloitte, Dever, Griffiths & Oo., also retiro, and are eligible 


for re-election.” 
The report of the engineer appended to the directors’ statement 
reads thus :— 
To the Directors of the Metropolitan Electric Supply Company, Limited. 
Gentlemen, —I have pleasure in certifying that, subject to normal deprecia- 


tion. the company's stations, machinery and plant, are being maintained in an 
efficient conditíon, and have worked satisfactorily up to the present date. 


REGINALD R. TODD, Engineer. 
March Ind, 1900. 


Oldham, Ashton and Hyde Electric Tramway 
Company. 


expen 
date of commencing to work (June 12th, 1899) to December 31st last 
amounted to £12,606, and the expenditure Wir conr шше 
interest) to £8,180, leaving а net profit of £4,419. The pro- 
pose a the 

ve 


vi 
January 18th, 1898 (date of allotment of shares), to August 16th, 
1899 ; to place to depreciation fund £500, and to carry forward £617. 
brought by the Hyde Oorporstion to — using the 
on to prevent the com 
feeder cables which have laid under the footpaths.—An extra- 


ordinary meeting will be held to approve an extension light rail 
order promoted by the company. iig * 


The Northwich Electric Supply Company, Limited. 


Tx second annual report of the directors, which was adopted at the 
meeting of shareholders last week, reads as follows :—“ The directors 
beg to submit their report for the year ending December 31st, 1899, 
with statement of accounts and balance-sheet. A steady and con- 
tinnous incredse has been made in the number of consumers connected 


with an equivalent of 3,885 8-o.P. lamps; and during the year 1899 
64 consumers have been added, with a total of 2301 8-0 P. lamps, 
к a total on December 31st, 1899, of 152 consumers and 6,186 

P. 
have been 


в; » 9,000 yards; 
yards, or over 183 The principal 
pe have been accorded a amount of sup 1,154 lamps 
faring been connected in the h since the middle of September. 
village, the whole of the roads of the village—about 24 miles—having 
been lighted since November 14th, this being the first village in the 
kingdom to adopt public electric lighting throughout. Owing to the 
very manner in which the demand for electricity has 
risen, and with a view to o still more consumers along the 
route of the mains, the directors decided to reduce the prico, as from 
June 30th last, by adopting the Brighton maximum demand system 
of charging. From that date the charge for current has been 6d. per 
mit for the first hour’s use per day of the maximum current 
demanded, and 4d. per unit for all consumption over and above that 
. amount. This is equivalent to an all-round charge of about 5d. 
per unit, or a reduction of 15 per cent. With a view to 
enco p n bend directors 3 to adopt 
а system o wiring, prepaymen meters, 

which, in practice, is proving е а successful, and the 
directors anticipate a ge extension in this 
The system of mains is now being extended 


to W 
substantial support has already been secured. It is an 


pated that 


` 


- thing like 50 н.р. Daring the 
to raise 


these extensions will be working during the month of March. Owing 
to the rapid and continued increase of business in the supply 
directors decided in December 


t of the company, the 
to шаһ the wiring department, and have entered into an agree- 
ment with Mossrs. Woods & Oo., of 3, Gray’s Ian Road, London, 


whereby they will do all the wiring previously done by the company. 
In consequence of the continued pro of the company and the 
extension of the area of supply it will be necessary to raise further 
capital, to obtain which the directors will submit a proposal for the 
issue of debentures. After writing off £51 9s. 11d. for the goodwill 
of the wiring department, the net profit for the year is £529 18s. 104d., 
which, with a balance of £113 9з. 641. brought forward from last 
account, gives a total of £643 8s. 5d., from which, after deducting 
£28 off preliminary expenses account and setting aside £95 for 
depreciation, the directors recommend payment of a dividend at the 
rate of 3 per cent. per annum. There are two vacancies on the board 
of directors, one occasioned by the death of Mr. Thomas Moore, and 
the other by the retirement, by rotation, of Dr. R. J. Browne, who 
еу ка ер offers himself for re-election. Messrs. Thos. Aldred 
and Bon, the auditors, offer themselves for re-election.” 


Northampton Electric Light Company. 


Тип annual general meeting of this company was held on February 
22nd, Mr. Р. Н. Thornton presiding. 

The CHAIRMAN regarded it as no small achievement that, in spite 
of a reduction of something like 20 per cent. in the price of current 
and an increase of about 15 per cent. in еу of coal, the com- 
pany could achieve the same results as they did the year before, and 
were able to keep up the dividend, though it was а small one, to the 
same level as in 1898. They began the year with 13,061 lamps, and 
they ended the year with 19,763, an increase of 6,702; which was an 
improvement upon the previous year's increase, 1,977. The increase 
in the number of lamps was not altogether due to the reduction in 
the price of the current, but it was also partly due to the reduced 
cost of installation, which had been chea so much that an 

formerly oosting 20s. to 25s. could now be done for about 
102., and no doubt the free wiring system had been found a great con- 
v {оа great many customers. Daring the year thecompany 
had installed light in a great many private houses, and it was 
from the private housos that they had the best returns. They had 
installed the light in large buildings, and in four or five 
factories. There were now 14 motors in use, ur e dcs of some- 
year now begun the company proposed 
the pressure of the current toabout twice its present strength. 
The great increase in the mains, 2} miles, was bringing in the results 
that they anticipated, and they found an increase for the month of 
January, 1900, of something like 60 per cent. of the units of electricity 
com with 1899, and be regarded this as a very happy omen for 
the fature success of the company. 

Alderman Tomes seconded, and said that the I had not yet 
been able to give the shareholders the benefit of their success during 
1899, because although there had been a large increase in the number 
of customers, a great many of them did not become connected till the 
last six weeks of the year. Bat though they did not make such a 

difference to the company in 1899 the company now began to 
the effects. 

The motion was unanimously adopted. 

It was resolved that dividends d as follows :—6 per cent, 
and 5 per cent. on the 6 per cent. p noe shares and 5 per cent, 
preference shares respectively, and 2 per cent. on the ordinary shares. 


Brompton and Kensington Electricity Company. 


Tax re of the directors for 1899, to be ted at the meeting 
¢ the revenue account 


incurred to date. To provide for this the directors propose 

£7,000 from the depreciation account and £2,500 from net 
revenue account, carrying forward £14,202 to a renewals suspense 
account, to be written off out of future profits, which the new plant 
should considerably enhance. The improved pen of the company 


no requiring the services for which he was appointed 
director, Mr. 


has decided to resign the office, 
City of London Electric Lighting Company. 
of generation and distribution absorb £69,478, and rent, rates, &c., 
£30,451. There is transferred to depreciation fund No. 1 £21,000, 
and to reserve fund £2,349, leaving, with £3,381 brought forward, a 
balance of £63,974. It is pro to pay a dividend of 8s. on the 
ordinary shares, or 4 per cent. for the year, and to carry forward 
£1,622. The generation and distribution expenses for the year, 
including repairs and renewals, were 49°31 per cent. of the gross earn- 
ings, as compared with 36:1 per cent. for 1898, 31:3 for 1897, 34 per 
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cent. for 1896, 36°87 for 1895, 46 for 1894, and 54 2 for 1893. The 
increase in the percentage during the past year is due to a largely 
increased output having been supplied at а grextly increased rate of 
charge to the consumer. The number cf customers being supplied is 
8,738, compared with 7,415 at the end of 1898, and the number of 
lamps connected was 429,628, against 355.825. The В О.Т. unite sold 
for private lighting for the year ‘were 7,446,703, as compared with 
5,837,317 in 1898. The directors have resolved to isswe 20,000 
ordinary shares of £10 each, being the balance of the additional 
£400,000 ordinary share capital created by a resolution passed at 
the meeting held in 1897. This isswe of 20,000 ordinary shares 
will rav k for divided as from January Ist, 1900, pari passu with the 
existing ordinary shares, and will be allotted at par pro rata to the 
holders of preference and ordinary shares who were in 
the books of the company on March 20d, 1900, or to their nominees. 


Bournemouth and Poole Electricity Supply Com- 
pany, Limited.—Tbe directors have decided to recommend pay- 
ment (f а dividend vpon the ordinary shares of the company at the 
rate of 5 cent per sonum, less income-tax, for the year ended 
December 31st, 1899. The transfer books and regi of members 
will be closed from the 9th to the 19th inst. inclusive. 


Stock Exchange Notices.—The Stock Exchange Com- 
mittee has appointed a special settling day as under: — Tuesday, 
March 13th.—Bt. James's snd Pall Mall Electric Light Oompany, 
Limited—Fortber issue of 8.020 ordinary shares of £5 each, fully 
paid, Nos. 52,081 to 60.100, and bas ordered these securities to be 
quoted in the Official List. | 


British Insulated Wire Company.—At a board шее{- 
ing on Monday last applications for the new issue of shares were 
considered, and it was resolved that, in view of the fact that both the 
ordinary and preference shares were largely over applied for, the 
allotment cf shares be adjourned until Wednesday, 7th inst., when 
letters of allotment and regret will be posted. 


The City of Londen Electric Lighting Company.— 
The transfer books and register of members will be closed from 2nd 
to 15th inst., both days inclusive. 

Limited.—The 


Barcelona Tramways Company, 


directors announce a dividend fof 1899 of 2 per cent, or 4s. per 


share, tax free. 


TRAFFIO RECEIPTS. 


* and Fleetwood Tramros8 Company. — The receipts for the week 
March 8rd, 1600, were £177 бе. 8d. 1 receipts for corresponding 
period, 1899, 2196 13s, 104.; aggregate for half-year to date, £1,290 Os. 2d. 


ebe Briso) Tramwnye and Carriage Company, Limftved.—The receipes foe the 
ending March 2nd, 1000, were 23,748 0s. 6d. 1 corresponding 


регіоб, 18 9,29, 498 158. 10d.: increase, 2244 4а. 8d. 


Tbo Обу ard Roush Lonóon Railway Compenrv.—The receipes for the week 
ending March 4th 1600 were 41,459. ditto March bth, 1899, £1,111; 
increase, £848, Total receipts for half-year, 1900, to date. £10,478; oorre- 
sponding period, 1899, £10,071; increase £402. Miles open March 4th, 1900, 
82; March bth, 1899, P$ 


Tb» Dever Corporesion Tramways.—The receipts for the week ending 
March 8rd, 1500, were 4189 165 gd. March 4th, 1699 
£189 18s. 8d.; increase, 9s. 6d. Total receipte to date, 1900, 41,909 
11е, Id.; corresponding period, 1809, 31.222 16s. 8d.; inorease, 297 Os. 11d. 
Miles of track open, 1900, 8; 1899, 8. Car miles run, 1900, 4,909; 1899, 
4,261. Number of cars, 1900, 11; 1899, 11. 


The Dublin United Tramwsys Company.—The receipts tor the week endhg 
Friday, March 2nd, 1600, were as follows:—D. U. T. Oo, horse cars, 


450 15s, 8d.; ditto, electric cars, 42,998 18s. 0d. ; D. B. D. Oo., electric care, 

9 16s. Ad.; total, 28.629 : eek last D. U. T. 

„ horse cars, 41,641 15s. Od.; ditto, electric 50 8e. 9d. ; D. В. D. Co., 

cars, 4656 4s 94.; total, £8,248 Эв. 1 increase, £880 11d. 

Ascrogate to date, 480,248 16а. 94. ; aggr to date last , £98,181 

11s. ; increase to date, £2,117 4s. 9d. e mileage wor із 49 m 

à horses, as against 18 miles electrically, 26 miles 
by borses, for the corresponding period last year. 

The Halifaz tion Tramways. — The гесе! for the week ending 
March 4th, ‚ were £578; week ending 


ch 8th, 1899, £801; 
increase, £262, Number of cars, 1900, 28; 1899, 15. Total receipts to date, 
1£00, £28,060; 1899, 49,729. Miles of track open, 1900, 13; 1899, K. 


Tbe 1 Overhead Rallway Oompany.—The receipes for the week ending 
March 4th, 1500, amounted. to 489: corresponding week last year, 
41.285: 4147. Total increase in trafflos for half-year to date, 


STOCKS AND SHARES. 


Wednesday Evening. 
Tux relief of Ladysmith last week brought with it another relief for 
the Stock Exchange. While little fresh business has followed in its 
train throughout the markets generally, it is felt that the war is now 
in our bands, and time is the only thing needed to bring it to a suc- 
cessful conclusion, when the advent of peace shall usher in a vast 
amount of orders to the House. Whether this latter consummation 
will be brought about remains to be seen. The Badget proposals were 


also a strengthening tonic to the markets, which had been dreading a 
new issae of Consols to pay for the war. This fear having proved to 
be baseless, Oonsols advanced sharply, and the electric markets have 
benefitted considerably under the clearer skies in the political and the 
financial fizmamenta. 

Electric Traction is still prominently to the front. Both Citys and 
Centrale are better in price. City and South London have added to 
their increase of last week by storing another brace of points, it being 


‚ stated that the company's new station at King William Street shows 


sigas of becoming a great acquisition. Oentral London descriptions 
are all { better, buyers coming into the market in intelligent antici- 
pation of а demand for the shares as soon as the train 
is running, which will now bo in a few weeks’ time. Waterloo and 
Ойу stock is firm, and we look for no rise so long as the money. 
market maintains its present rates. Бог а 3 per cent. investment 
the stock at par is as good a one as can be obtained anywhere, and as 
safe. 

British Blectric Traction are becoming almost a lively market, and 
the activity naturally makes for better prices, so long as the oom- 
pany's prosperity continues normal. The new shares are quoted 17, 
which is 10s. below that of the prior issue. 

Proprietors of traction shares need not be alarmed at our announce- 
ment that а rival is in the field. Red-hot from the promoter’s hands 
а proof prospectus of the Johnson-Lundell Electric Traction Oom- 
pany came ќо пв. The capital, it is proposed, shall be £300,000. It 
will be time to criticise when the undertaking reaches the maturity 
of public issue—that is to say, if it ever does во. In some respects 
the prospectus reminds us ef that of the British Westinghonse 
Electric and Manufacturing Company, whose 6 per cent. Preference 
врате’, by the way, stand at £5, i e., par. 

Tho supply section is quite busy. Most of the companies’ reports 
are now facing the music, and the salient features of them all are the 
same as these we havo mentioned from time to time in dealir g with 
individual reports. Expanding business, increasing expenditure 
and want of more capital—those are the main points that catch the 
eye in glancing through the papers issued by the companies, 
Oharing Oroes shares weakened on account of the fire at the Maiden 
Lane ‘station last Saturday, but with admirable promptitude the 
Chairman issued a reassuring circular to shareholders, telling them 
that most of the damage done is covered by insurance, and that the 
supply of the current was only stopped for a few hours even in the 
district most affected by the conflagration. Brompton and 
Kensington shares are uninflnenced by the excellent raport now 
being distributed. The company is spending nearly £27,000 on new 
plant, but instead of making a fresh capital issue, the directors boldly 
carry forward a large sum toa renewal suspense account, which is to 
be written off out of future profits. Tue rest is provided for out of 
the depreciation and current revenue accounts. 

Dr. Fletcher Little still attacks the Metropolitan Electric Supply 
Oompany witb all his power at the meetings of the Marylebone 
Vestry. His latest move is the circulation of a letter comparing the 
Metropolitan Company's charges, years of existence, and method of 
supply with those of other prominent electric concerns. The London 
Electric Supply Company, it appears, is 13 years old, the St. James's 
is 10, the Chelsea nine, and the Metropolitan only eight years. 

Amongst the various new issues either being made or on the way, 
wust be mentioned the £70,000 worth of 4j per cent. Debenture stock 
offered at 103 by the Bournemouth and Poole Electricity Supply, the 
company which secured from the County of London and Brush the 
interests formerly held by the latter in Bournemouth and the 
surrounding district, ard in Richmond (Surrey). The stock is redeem- 
able at 107 after 10 years, and the sccarity seems sound. Bourne- 
mouth and Poole Ordinary (£10 shares) stand at 121, and the 43 per 
cent. Preference at 103. | 

The National Telephone's new issue, of which we gave particulars 
a fortnight back, is now before the public, and the 4 per cent. Deben- 
ture stcck that is c ffored at 98 is already quoted at 1 to 3 premium 
in the market. We should say that this was about as much as it is 
worth, bat, of course, the fact of its being redeemable at any time 
after December 31st, 1904, at 105 per cent., offers some little attrac- 
tion to many people. The new Ordinary shares are being issued at 
par, £5, and as the existing shares stand at 5 to 53, it must be con- 
ceded that they have very little to recommend them. The subscrip- 
tion lists closed on Thursday, March 8th. | 

Telegraph securities remain very quiet, and the market is unin- 
teresting. Eastern Extensions continue to be bought upon the com- 
pany's negotiations in Australis, but Eastern Ordinary is unaltered: 
Indo-European moved up a point upon the contention that what with 
war cables and famine cables, the company should be doing an 
excellent trade. The Anglo-American division is out of all favour 
with speculators, and the market is listlesaly weak. Beyond one or 
two of the debenture stocks being quoted ex-dividend, there is no 


other change worth mentioning in the telegraph department. 


— 
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SHARE LIST OF ELEOTRICOAL OOMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 
Busine 
Stock 
Present LME or ds for Closing аш 
гене. БЫ Bhare.) the last three years. | Sop aeih. arch 7th. March 7th 
1893. | 1898. | 1899. Highest.) Lowest. 
110,900 African Direct Telegraph, 4 у 4 ара. eee eos eee 100 eee eee 99 —108 99 —103 ee vee 
25,40) Amazon Telegraph, shares 10 0 eee 8 == 4 8 Басо 4 eee ee 
135,000 Do. do. б x Debs., , Nos. 1 to 1,250 Red. 100 .. | 85 — 90 85 — 90 Ves 
875,620 | Anglo-American Telegraph 44. € Stock 8 95 |23 Оз 73/6 | 68 — 66 | 63 — 66 ез 
8,083.24) ре do. 6% Free.. . Stoc 6 % 6 Y 1144—115) [1144 —1153 H 115 
8,062,240 do. Deferred... eee СТІ) ГТ 8 U 186. 21 75 142— 153 141— 142 1 148 
44,000 [Ao s Nos. 1 to ni eee [II soo see 5 eee eee 2 — 8 == eee 
10,000, 0 i): eee TT) 00 8 8 y 4 eee 165 —175 165 —175 eas eee 
— п n. Bterling 500 year 4 21 Deb. i Stock Red. prm а 1 т m 1043 | 1034 
16,000 Cube ii өз ee6 eee eee eee 10 7 8 8 9 == 10 9 — 10 93 eee 
13381 Do. к, 95 Pref. eee 00 eae eee eee 20 P 10 2 — T zA a ^ 19% eee 
Direct 5 olegra eee eee eee . — — 006 eee 
6,000 do. дё? b Саш. Pref, TI) ooe 5 10 ee 9 — 10 9 — 10 E ect 
80,000 Do. do. à Debs. „ „| OE e. |... 01—1065% По1—105% | ... | ... 
60,7101| Direct United States Cable .. ONL go | 819 sik 8 * | 113—197 (14—13 | ng) 116 
120,000 | Direct West India Cable, 44 % Reg. ‘Deb. . m we opp |]... 99 —102 | 99 —108 | .. | ... 
4,000,000 | Hastern Telegraph, Ord. В 4 eee Stock 7 9617 95 155 —160 |155 —160 158 | 155 
1,796,000 |. Do. Pref. Stock ТИЕ 98 —101 | 98 —101 |1004 | 98% 
482, 20814 4% Mort. Deb. Stock Red. eee “ке 4 y ux 116 —121 |216 —121 1104 | *. 
260,000 Extension, Australasia, and Ohina Telograph 10|7 7 V 153— 16 152— 16} 16} 152 
16 00% Do. 5% (Aus. Gov. Bub.) Deb. 1900, red. ann. \ 100 g x 100 —108 10) —108 bs [аё 
drgs., rog: 55.255 5016—6806 
64, 00 Ро. до. 050—8,976, 4, 100 | 5 P a 100 —108 100 —108 Zi 
830,000% Do. 4 Deb. Stock 4 ee 115 — 120 115 — 1420 "ъз eee 
200,000 4% Reg. Mt. Debs. (Mauritius Bub.) 1—8,000 | 28 ... |... 101 —104% |101 —104% | ... т 
180,297 Globe To 3 iy rant «es Give ees Ет e| 10 4 ag 114— 113 | 11g— 12 14| 11H 
180,043 do. 6 % Pref. e 05 „„ 1016 6 16j— 16 | 154— 16 16 | 15 
150,000 Greet 1. Northern Telegraph, of 10 10 eos 81 — 83 81 — 88 ees aoe 
06,900 |{ Нейм and. Demuda к 16 be ә } 1 оо 1 |99 1 
: U 
17,000 uropean Telegraph e€ 2 10 % |10 % 49 — 653 | 50 — 54 63 | 52 
100,0 00%; London lur Siu tg Тоода ai bhs % Debe. 100 | 6 7 T 107 —110 104 —107 ха ... vee 
73,680 | Montevideo Telephone, Limi ә о 1 to 73,680 lu ie А m 
86,402 Do. . Мов. 1 $0 86,403 11419514 24 1 " 
490,000 National Telephone, 1 to 400 9 TD 0 eee eee 516 6 5 == xd| 6 — SAxd bó. 
; 15,000 Do. 6 Cum. lst Pref. ove eee eee 10 6 6 6 14 — 16 xd 14 — 16 ха TP 
15,000 Do. 6 Oum. 2nd Pref. eee ee 10 6 6 6 14 = 15 ха 14 — 16 xd eee 
350,000 Do. 5 & Non-oum. Ard Pref., 1 to 350,000} 6 6 F 8 7 6 Bj— Бай 5j— bxd) б] 58 
1,330,471 Do. 5i Deb. Stock Red. Stock 8} 34 8j 97 —100 97 —100 984 | 972 
171,504 | Oriental Т and fleo., Nos. 1 to 171,504, fully paid | 1/63 |5 i- EE qus 
100,000) Pacific and European Tel., 4 Ф Guar. Debs., 1 0 1,000 ... 100 | 4 е? 101 —104 101 —104 .| ... i 
11,889 Reuter’s еее TID eee өөө TIT TID TID TTE 8158 "өе 7 — 8 7 — 8 TT T 
8,881 ubmarine eee eee see eee eee Cert. ees eee 124 —129 126 —131 129 ee 
16,639 Do do. 6 V бат. Pref. Nos. 1—16, 639 б ee eee кыз 6} 6} eee oe 
179,917 Do. do. 5 5 T e. |Btock| .. аз 08 —106 |108 —106 T e 
300,000). West African Telegraph, 5% 100 . 98 —101 96 — £9 xd| ... | .. 
80,008 т ена jag Ч 1—80,000 and t 001-—68,008 24 | ... one 1— í— ese s 
180,000 do. 4% Dobe, » 1—1,000 gua. Bras. Sub. ав 100 eee eee 100 —108 100 —108 eco eee 
889,731 Western and B Telegraph 6 V, боо ... ses 100 —104 100 —104 wae wee 
205,993 | Western Telegraph, Ltd., Nos. 1—206,998 .. © |] 10 vee ih 14$— 164 | 148— 154 163 | 144 
391 West т E 5 % Debs. and series, 1906 eee 110 70 oe • Ei 106 i 1 eee 
54,508 Do. do. do. 6% Cum. lst Pret. TT 10|6 • TI of 9 9 
4,089 Do. do. do. 6 Oum. 3nd Pref. eee 10 6 eee eee 7 — 8 7 == 8 M А 
 QU,UUL Do. do. do. Ü e Nos. 1 to 1,800 100 Ü eee eee 104 —107 104 —107 ees eee 
158,100 Western Union ot U. A. — d, 6 % Ster. Bonds eee 100 6 eee eee 88 108 97 1 2 хо TII 
ELECTRICITY SUPPLY COMPANIES. 
rompton leo. Lt. Bup. ep Ord., 101 to 19,761 ө - 0 ett 
Do. do. 7 LA, Oum. Pref. eee — 94 eos eve 
Charing Oresa and Strand ileoiriolty Supply. 10—11 | 9j— 10 | 194 | .. 
ө до. Noe. Чал 260,000 — 104 9 — 10 s.o [II 
do. 44 Ф Oum. к t 6 xd 5i— 6 ^ яң 
b. Stock Red... 110 —113 110 —112 1113 | 111 
000 | Ойу of London Hlectric Lighting, Ord. 40,001—100,000 .. 10 — 1t 91 — 104 103 10 
=з 6 Cum. Pref., ee eve 13 — 14 18 — 14 eos 
3 122 = 10 òl 
do. iso, Tåg., Ord 40,001. 20,000 134— 134 | 12]— 133 131 18% 
Do. 44%, Deb. Stock, ‘Prov. Carts (ell раа) Rd. 100 —112 109 — 113 110 .. 
Hdmundsens Bleo. Oorp. °ў Ord. Bhares eee 43— 43— eos EID 
London гео Сатру акан Limited, Ord. T d- 2 uc 2t 2232 
Do. =. з 5 00 
do. s E: 4% lst Mt. Db. "Bock Ba. вос 10} —108 01 —108 | = " 
500 местаны песо u y» 0 to 62, eee eee 1 — 15 1 — 15 14 13 
K: 85,000 . 14 — 15 14—15 | is " 
ре NE First Mortgage Debsntare Stock 114 —117 114 —117 See re 
Do. % тузды Deb. iy zem ses: M — 97 95 — 97 964 | .. 
Notting Hill Heotrio [TII eee 16 — 17 | 16 =" 17 TIS TI 
4. Ja ode and Pall Mall Nlaxrio Light, 15—16 '14—15 | 14 | 1% 
Do. ---- do. 7% Pret., 20,061 to 40,080 8)— бра 3 — o | 9}| si 
South London Bleciriity Bupply, Ord. A | 38 | ра 
Westminster Hlectric Supply, Ord., 101 to 80,000 T: 1 144ха 13j— 14ха 14} | l'H 
t Quotations on Liverpool Stock 
deferred share мам 
of one ens ond the Guat pant; tne bes wey i 
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SHARE LIST OF ELECTRICAL COMPANIEB—Oonttewed, 
— RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


a ———— 
— —— — — — — ͤ — . — . . . .. . — — — — — FCB | — — —jmä тл ний ш анши IE 


65,000 Aluminium shares, Nos. 1—65,000 . T - ves 


90,000 Brust, h Maal, E Ord., 1 to 90 


| 90,000 43 %, Ist Mort. Deb. Stock Red. is - 
80,000 Brill. Hleotrio == see iss 
80,000 Do. do. Oum. Pref. 80,001—80,000 
200,000 Do. do. б Perpetual Debenture Stock . , 
45, ,0001 {British Electric Works Oo., Ord. EI shares, 50,001—95, 000 Е 
50,000 t 55 do. 6 Ф Oum. Pref., 1— 50,000 . eer d 
500 |f do. 44 95 1st Mort. Deb. ёи ТА 

40,000 British шашмай Wire Ord. Nos. 1 to 40,000 ih .. 20 X 12 — 13 11 — 18 

27,500 до. 6 Onm. Pref. Nos. 1 to 27,500 . ; ves T 0 — 6i 52— 21 
8 & 4 @ see lj— 3} 14— 
6 


90,000 . 2 Pref., 1 1 bo 90,000 eot 21— 31— 2) 
125, 000 x eee ee ee eee 108 —118 ха 108 —ll8xd 

50,000 4 $i and Deb. 3 Red. eee ee ee ҮТ 102 —105 102 —106 

20,000 Callender’s Cable Construction shares, Nos. 1—30,000 . 121 15%] ... | 14 — 16 14 — 16 

20,000 | о. do. 5 475 Cum . Pref. ee eee 53 8 51— в 

90,000 Do. do. Ord, Share 1st Mort. Deb. Stock Red. EN .. 111 —115 |111 —116 
218,533 | Central London Railway, ese eee swe 

61,088 Do. do. Pref. ‘ocr RS e P 

71,947 Do. do. Def. do. eee eee 0 


way 
87,000 | Do. do. Ord. shares, Nos. 22,501 to 60,000 £5 10s. på. 5 
83,098 Crompton & Oo. Noa, 1 to B3008 ыо: 4 
st Mort. Debs., 
100,000 i 00, and 901 to 11,000 of £50 Red. . ө Е 
90,261 | Edison & Swan Utd. II. Let. "AP shares, £8 pd.1t099,261 6% sg S | 2— 2{ха| 2 — n 
17,189 Do. do. " Bhares, 01—017,189 6 6 ss Aid 34— 
112.100 Nleotrio беа. 17 112 105 5 sei 6% 6 r^ 2 — ^ 
L] 9 eee 606 
25,000 ро. do. 7 Y Cum. Pref., 1 to 35,000 vi 7 @ 7 @ 83 22— 8} 
140,300 | Ро. do. 4 Perp. Ist Mort. Deb. Book Br ж 104 —107 
91,196 Hilmore’s Patent 9 1 to 70,000 TT TII ee 1— i 
9, Greenwood & Batley, 7 А um. Pref., 1 to 9,000 i 7 7 10 — 13 
80,000 at (W. =) to ph Works, Ord. ... ES 13 14 14 — 15 
12, FN 4 abe 8 took... 7 7 
50,000 ort. Deb. 8 E iva 
50, 000 ки Вози, e eee о „ Titer i 10 10% 
800,000 do. 4 95 1st Mort. Debs. ben M 
. 87,600 precy Overhead А Байта, Ord "m 83 83 
10,000 Pref., £10 paid aie. аш 5 5 
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THE AOTION OF ELEOTRIO TRAMWAY 
CURRENTS ON SUBMARINE TELE- 
GRAPH CABLES AND OTHER ELECTRIO 
OIROCUITS.* 


By Pror. ANDREW JAMIESON, F.R.B.H. (Member). 


(Concluded from page 329.) 


Тнв Vanious PROBABLE Actions OF тна TBAMWAY CURRENTS 
ON THE SUBMABINE CABLE. 

(1) Eletrolysís.—The well-known action of electrolysis, on neigh- 
bouring underground conductors, such as gas and water pipes, when- 
ever the fall of ure along the rails exceeds a certain value, may 
be at once dismissed as having no effect upon the case in question. 
The underground cast-iron pipe containiug the 450 yards of insulated 


"ыл" Detector 


Instrument.— At first sight, the pcssible action of erratic stray 
currente from the tramway xar А more ай less continuously 
altering the tial of the recei nstrument's earth à 

^e uel ag aa to ae : and this idea, as will be seen later om, 
tertained by cable electricians. But from the many 
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(3) Direct Electro-Magnetic Induction.—Although the well-known 
effect of electro-magnetic induction as shown by fig. 5, and which 
was first proved and announced by Faraday in 1831, always takes 
place between a circuit wherein the carrent is suddenly altering in 
strength and any other closed parallel or 3 parallel 


Fig. 7.—- Con ur ISL aD Twin Fd. 8.—Tw rap Twm Conm 


Snonn Esp. Anti-INDUOTIVE SHORE END. 


conducting circuit, yet, I doubt, if the chief cause of the observed 
disturbances can be attributed to what may be termed direct 
electro- induction. By this term, I mean, the effect 
which w be directly, or at first hand, communicated to the 
insulated conductor of the submarine or underground cables from 


p read before the Institution of Engineers апа Shipbuilders 
* of d, February, 1900. | 


рро conductor. А secon 


curved lines, the “stray shunted” currents as 


passing along the trolley wires in one direction 

and returning by the rails; or, by results due to the difference 
between these respective currents at any time. In the first 
place, the underground cable is contained in a strong cast-iron pipe, 
and although this pipe is much nearer to the tramway rails than to 
the trolley wires the seaward end of Adderley Street; yet any 
direct electro-m o action due to the difference between the 
respective currents in them and their respective distances from the 
pipe, would natarally result in producing inductive currents in the 
to a greater degree than in the so far magnetically shielded 
inductive effect would, no doubt, 
be produced upon this 


owever, be 

induction that might reach the wire. 
end of the submarine cable being not ; 
being so heavy and pum pact (ane figs. 7 and 8), the insulated conductor 

contained therein would also be тат юа shielded from any direct 
electro-magnetic effect. Besides which, the mean distance for 
the first mile betwoen the cable and the 55 is fully half 
a mile, and, thereafter, the cable diverges, not only in distance, 
but also in direction from the tramway route; therefore, I do not 
think the chief or most prevalent cause of the interferences to the 
receiving signals can be attributed under these circumstances to 
what we have called direct electro-magnetic induction.“ I do 
not for a moment doubt, that direct electro-magnetic induction 
would take place through air or earth or sea or all combined at 
much greater distances, and even under less favourable conditions, 
with respect to parallelism and to sudden alterations in the strength 
of the primary currents than in the case in question, if only the 


cast-iron pipe surrounding the underground core and the heavy 


iron armour of the shore end were absent. These iron covers, 
however, in өр оп, not only to a great extent act as a 
magnetic shield, ut, moreover, the electro-magnetic currents 
produced in them so act upon the insulated conductors contained 
therein, as to produce a current opposite in direction and in effect 
to any direct electric-magnetie induction in the cable conductor. 
No doubt the s es" or more violent kicks of the siphon in 
the Kelvin , which were still observable up to the time of my 
leaving the Cape, may be attributed to the sudden closing or to the 
sudden freeing of a number of the motor circuits. For whenever 
the pre-arranged limits of the automatic cut-out switches are 
excaeded, due to a congregation of oars (eay near the corner at the 
meeting of Darling and Adderley Streets or elsewhere not far from 
the cable) being started more or less simultaneously, then electro- 
magnetic induction has the best chance of exhibiting its effects. 
One day while standing near the switchboard in the power house, 
I noticed tches broke 


they 
or specially insulated wires, or buried in the earth, or laid in the form 
of a submarine armoured cable in the sea. These sudden electro- 
disturbances are, however, dis from another 
yu more frequent source of interference which might now be con- 


(4) Disturbances due to Leakage or Stray Return Currents from the 
Tramway Ratls.—In fig. 6 I have depicted graphically, by dotted 
leave the tram- 


way rails and find their way back to the negative poles of the 
dynamos in the tramway power house. When the length and the 
electrical resistance of the rails is taken into consideration, as well 
as the heavy traffic which at times prevails in each of the two 
main sections to Wynberg and to Sea Point, there із no difficulty in 
believing that the limita of the fall of potential along tho rails, as set 
down by the Board of Trade, are at times exceeded. 

The seven-mile route from the power house to W is only & 
single line with numerous “ turn-outs," whilst that to Sea Point is a 
double one. The 
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tain side offers a greater resist- 
that of the damp low-lying shore side, the mr e portion 
of the stray currents na follow the latter course. 


their arrival at 
such in 


oi. as no proper anti-inductive method had been applied to cancel 


‘mission to adopt the overhead trolley system, with the rails for the 
seeing 


po that under sach work- 
ing conditions it could not possibly introduce any known and oom- 
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mercially eatisfactory means of preventing the natural interferences, 
it wae willing to help the cable company as far as possible to effect 
the desired remedy. | 


AmTI-INDUOTIVE ÉABTHING ÜABLES LAID BY THE EASTERN 
TELEGRAPH COMPANY. ' 


In the end of January, 1897, the Eastern Telegraph Company laid 

a short cable of about 5 nants as nearly as possible over the shore 
end of their main cable, fig 3, and connected 16 to the earth side of 
the telegraph office recorder by means of a second underground cable 
inserted in another cast-iron pipe which lay parallel and close to the 
firet pipe and cable. The sea end of the conductor of this short cable 
was earthed by soldering it to its sheathing, the soldered joint being 
protected from the sea water. By this it was hoped that a “ sea 
earth” would b3 found, beyond the range of the tramway stray 
currents, to neutralise all inductive effects upon their main cable. Bo 
‘long as the tramway traffic remained light, and until the tramways 
were extended from Adderley Street to Sea Point on the one side, and 
from Mowbray to Wynberg on the other side, the telegraph company’s 
s'aff was able to receive messages by aid of this short cable. There 
cannot Ъз the slightest doubt, however, that it could not be laid 
recisely over and lel to the main cable from a telegraph steamer, 
or the main cable lay at such a depth as to be entirely ont of sight. 
The short cable might therefore be hundreds of feet away from the 
original one at various places without anyone being aware of the 
fact. Farther, since the sheathing of this short cable was not of 
precisely the same kind and weight as that of the main cab!e shore- 
end, the induction upon its conductor, however evoked, would not 
be equal to the induction in the conductor of the main cable. 
Oonsequently, the induced currents through them would not 
exactly balanoe each other as they arrived at the opposite ter- 
minals of the receiving instrument. Ia other words, the balance 
was not perfect. It was, however, во very much better than with 
any cf the previously mentioned plans, that members of the stiff 
were able to receive messages until the extension of the tramways 
took place. After that, the Oable Ccmpany found it nec to 
'inour the still further expense of laying another cable, of 11 
nauts, in a similar manner and earthing the same at Robben Island. 
It was also connected to the siphon recorder through an under- 
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ground insulated line in the same way as had been done with the 
5-naut cable, fig. 3. With this second short cable the messages have 
been received ever since. But as I found, in the beginning of 
Beptember, 1899 (when I ins the receiving signals, and the 
‘specimens complained of which had been entered in the cable office 
diary), the telegraph staff were still frequently bothered with “ kicks” 
and “splashes.” Upon joining up the 5-naut earthing cable to the 
recordar instead of the 11-naut one, I at once perceived that the 
‘interferences became much more pronounced ; and with the earth side 
of the recorder connected directly to the sheathing of the main cable 
as in fig. 1, these interferences became so bad that I could scarcely 
read a single word. 


Previous Anti-Inpvction HEAnTHING CABLES. 


I could give a number of previous instances of interruption 
to sea and land telegraphy and to telephony due to faulty earth 
connections, leakage from other sources through earth plates and 
between circuits, direct electro-magnetic induction from lightning, 
and lighting and tranemission of power circuite, but this is the first 
instanoe in which I have personally observed indirect or secondary 
induction from stray shunted tramway currents in the case of a 
submarine cable. The Eastern Extension Telegraph Company had 
experierced similar interferences from the electric tramway lines 
at Madras, in the working of ite submarine cables landed there; 
but it overcame them. in а so far eatisfactory manner by run- 
ning а parallel underground cable as well as one out tq sea fora few 
miles Here, however, the tramway lines were not nearly so favour 
ably situated with respect to parallelism to the cables, and henoe 
the disturbing effects were not so pronounced as at the Cape. 
Messrs. Siemens Bros. & Со. had previously laid down a double 
‘cored underground landline and shore end cable at Ooney Island 
to enable the Commercial Oable Oompany to bring its lines direct 
to the New York office, and at the same time, be free from inter- 
ferences due to the neighbouring electric tramways. A cross 
section of the cable laid by Mesers. Siemens is illustrated by fig. 7, 
where it will be observed that the second or return.core is placed 
between the inner or light sheathing, and the outer or heavy 
stranded armour. Here, again, the submanne portion was not nearly 
so paraliel to the tramway lines as at Cape Town. 


ProposED REMEDIES FoR INDUCTION AND STAT CURRENT 
INTERFERENCES. 


Taking into consideration all the circumstances at Саре Town, I 
reported to the Commission, before which I recently gave evidence, 
that nothing short of a symmetrically arranged and specially made 
“twin ¢wisted core with double armouring" would do for the 
shore end, and that it would not require to be more than from 
two to three nauts (see fig. 8*). One core of this special cable 
would require to be jointed to the core of the main cable in 

* The author showed a specimen cf this cable, which was kindly 
lent to him by Messrs. Siemens Bros. & Оо, 


the bay, the sheathings thoroughly well spliced together, and the 
condactor of the second core soldered to the outer sheathing of 
the main cable, and there sealed from the water. The ends of thes: 
two cores а$ the cable hat would require to be connected to corre- 
sponding ends of an armoured “ doubie-twisted core” encased in оле 
thick cast-iron pipe placed underground b:tween the cable hut and 
the telegraph office, and the conductors connected to the signalling 
condensers and the receiving instrument (as shown in fig. 9, in 
which the sending battery, switch, and keys have been omitted). 
Oaly thereby could all inductive effects from whatever source and 
however caused be equally and simultaneously evoked in the main 
and the short earthing conductors.* : 

Farther, I strongly recommend the Tramway Company to obtain 
and place in circuit, with separate return feeders from different 

oints along the rails, a sufficient number cf negative 
boosters (or sucking dynamos), in order to reduce the 
return currents in the rails at these points to zsro potential, and 
thus prevent the fall of pressure along any portion thereof ever 
exceeding the limits of the Board of Trade Rules. This would 
naturally stop electrolytic action on neighbouring pipes, and greatly 
reduca the potential, the strength, the range of stray currents, and 
hence the chance of their reaching the sheathing of the submarine 
cable and of acting inductively upon its conductor, 

Finally, I believe that land telegraph, telephone, and other 
electric circuits, can be protected from all interfering influences of 
electric tramways by employing twisted forward and return insu- 
lated conductors, and that electrolysis may be prevented by 
employing heavy well-bonded raile with return feeders and sucking 
d:namos, whenever the fall of pressure along any section tends to 
exceed 5 volts. 


INSTITUTION OF ELECTRICAL ENGINEERS: 
MANCHESTER BRANCH. 


ABSTRACT OF IMAUGURAL ADDRESS оғ Da. EDWARD HOPEINSON, 
MANCRESTEB, FEBRUARY 27TH, 1900. 


ELEOTBIOCAL кпш, though їп а sense the most specialised of 
n 


all branches of engineering, is really the most cosmopolitan, depend- 
ing upon many branches of fine science-mathematics, the whole 
range of physics, chemistry, and even to some extent the biological 
sciences, and playing an integral part throughout the vast ficld of 
onp ен; so that the choice of a subject is a matter of no little 
difficulty. 

I suppose there are in England alone at least a score of Societies 
whose proceedings are more or less of interest to electrical engineers, 
and whose: members are annually addressed from the chair; in fact, 
taking acccunt of the various sub-sections of such Societies I appre- 
hend there are no fewer than 50 presidential addresses yearly. Surely 
the time has come when these migbt be curtailed both in number 
and length, and the time more usefully spent in other directions, for 
how is it possible except for the very few in the vanguard of 
science to say aught that is new, and that which is old it is vain to 
t 


In looking through the list of our members one cannot bat be 
struck by the very large proportion who are intimately and directly 
connected with manufacturing engineering concerns ; the larger pro- 
portion of our local members are, in one capacity or another, actively 
engaged in the management and control of the many industrial 
undertakings, either private or municipal, of which Manchester is 
probably the most important centre in the world. 

English electrical engineering has bzen, and is, passing through a 
momentous epoch of its history. Before recovering from a strike of 
unprecedented length and extent, a period of extraor expan- 
sicn in the 1 trade of the country, and quite sudden realisation 
by the public of the advantages cf electric lighting, electric traction, 
electric transmission, and distribution of power, and many app 
cations of electric energy, bad led to great demands on both manu 
turers and un for which it cannot be said they have by any 
means been fally prepared, with the result that large orders for elec- 
trical plant have been placed abroad. 

Let us take it for granted, for & moment only, for the sake of 
argument, and we will return to the assumption later, that the con- 
ditions in England are generally as favourable for manufacturo as 
they are in other countries; then it is obvious that undertakers, 
including under the term more particularly municipalities and public 
companies, who are undertakers in the Parliamentary sense of the 
word, ought not to deprive their own ratepayers and constituents of 
work and order abroad, except by reason of inability of otherwise 
obtaining delivery in reasonable time or of serious difference in price. 
Primarily dependent, as they are, for their own prosperity upon the 
full employment of the working classes of this country, they cannot 
regard with indifference the passing of any work out of the country 
which can be done in it; nor can they throw theodium of unprepared- 
ness éntirely upon the manufac'urers, as it is, I venture to thipk, as 
muoh their business and their interest to so forccast the future as to 
teke such steps for increase of their plant to afford ample time for 
properly digested plans of extensions, and for the execution of the 
work, as it is the business of the manoficturer to provide the 
appliances for construction. Would the nation relieve the Admiralty 


° Since reading this papar the author has been informed that the 
recently laid shore end of the new cable from Cape Town to St. 
Helena has been made and connected in the above-mentioned way. 
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or War Office of responsibility if they suddenly found that they 
wanted ships and guns with such rapidity and in such quantity 
that they had to buy in Germany? Would it not rather hold that 
the departments bad shown lack of foresight and due preparation ? 
I asked you a moment ago to grant, for the sske of argument, that 
the conditions in England are generally as favourable as in other 
countries. Are they ?—4A large question with many answers. Iu one 
respect it must be admitted they are. English manufacturers find 
no inducement either in price or in quality to buy tbeir coal, iron or 
steel, except in relatively infinitesimal quantities from abroad. But 
are our conditions of labour and our capabilities of design and 
management equal to those cf foreign competitors? I cannot refer 
to the first without some ap lest I should step on for- 
bidden ground, knowing that opinions are various and feelings strong ; 
yet for this very reason I think the problem cannot bs too freely or 
openly discussed. Let us compare some of the conditions of labour 
which obtain with us, and those which obtain in the United States. 


Given a particular piece of work, done in a particular way and with 


given appliances, I have never seen any evidence to prove that the 
work is done more cheaply in America. The American workman has 
higher wages, and probably accomplishes somewhat more in a given 
time, so that the net result is probably about the same. That tho 
output of an American workman is somewhat greater than that of 
his British brother is partly due, no doubt, to mere physical causes, 
a more brecing climate during the greater part of the year, and the 
fact that American workshops are, as a rule, better lighted, heated 
and ventilated, than most English shops, and that more attention 
generally is paid to hygienic conditions; partly to the ter 
stress which charac American life generally, and has 
wn to be inherent in the national character; but chiefly 
we to the fact, in my opinion, that American workmen are 
in general very much better educated than English workmen, not 
in the sense of mere technical knowledge of their work, but are 
у more cultured and have a wider mental horizon. I believe 
t to be a quite general law of human effort that the better educated 
a man is, the harder he will work at whatever his hands find to do, and 
that apart from the question of skill of handicraft the educated man 
will produce more in a given time than the uneducated. The cultured 
man bas more to look forward to when his work is accomplished, 
and values his earnings and his leisure more highly, and so has greater 
incentive, and being accustomed during his years of early training to 
constant effort, it becomes a mental and moral habit to work to the 
utmost of his capacity. 

If these considerations be true, we may anticipate the fature will 
bring & gradual increase in the rate of work, as our educational 
systems become more developed and extended, as, indeed, has no 
doubt. been the case during the last 50 years; but this tendency will 
bring and has brought us to face another problem, vis, the time of 
working. Ooncurrently with increase in the rate of work there has 
been a steady diminution in the hours of work, and probably we have 
not yet reached the limit. The efficiency of a particularly manu- 
facturing plant is measured by the ratio of the difference between the 
market value of the production and its cost to the capital employed. 
There are various fixed losses or charges, rent, rates, management, 
and so on, which I need not enumerate; there are other charges 
which are a function of the time during which the plant is 
worked, for example, cost of power, lighting, &., and, finally, 
there is the cost of labour, which, again, is a fanction of the hours of 


labour. Maximum efficiency is, therefore, determined by a linear 


differential equation. The problem has its counterpart in the deter- 
mination of the proper size of a conductor for the transmision of 


electric energy, the solution of which is expressed by Lord Kelvin'$ 
rule; or it is, perhaps, still more analogous to the problem, when 18 
a dynamo wor at maximam efficiency? The answer to which is, 


as you know, when the С? E, losses in the armature are equal to the 
sum of all other losses. Unfortunately, dynamos never do work at 
their point of maximum efficiency, as long before then injurious 
sparking takes place and tho armatures are overheated. Possibly 
similar phenomena would occur in our workshops if you endeavoured 
to apply too vigorously the solution I have indicated. The solution 
depends primarily on the function you choose to represent the 
dependence of the cost of labour on the hours of work. If any of 
уоп are inclined to work out the problem for yourselves on the línes 
I have suggested, I would commend to your notice the very excellent 

and truly scientific investigation recently made by Mr. Orompton 
into a corresponding and just as difficult a problem, the proper 
length of crank in a bicycle, pointing out іп passing that in general 
а long crank corresponds to short hours. 

But to return, we assamed for the argument in comparing English 
and American labour that the appliances were the same, an assump- 
tion at the present time certainly not generally justified by the facts. 
American electrical industry, at any rate, is 40 much more concen- 
trated into comparatively few shops on a larger scale than most of 
our English shops that there has been far greater possibility of 
standardisation in every detail, and repetition cf types, and conse- 
quent се 2 of насо „ but 
our workshops are g в respect, and any ground we may 
have relatively lost may be regained, and certainly will be recovered 
if those reponsible for the laying out of our electrical undertakings 
realise that machinery of standard size and manufacture is not only 
cheaper, but intrinsically better and more accurate in workmanship 
than ery built to suit their own particular idiosyncracies, 
Who would;think of asking a Lancashire boiler maker for a boiler 
29 feet by 7 feet 9 inches, instead of 30 feet by 8 inches, because he 
wanted 5,800 Ibs. of steam per hour instead of 6,000; but too often 
is the builder of electrical plant forced to design his machines to fit 
the station, and to meet all manner of conditions which ought to 
have been subservient to the plant. 

No doubt the introduction of automatic machine tools in England 
has been, and is, attended by many difficulties with the workpeople, 


but I am optimistic enough to believe that as our workpeople become 
better educated and more intelligently alive to their own interests, 
these difficalties will rapidly disappear. This is not by any means 
necessarily coincident with the larger adoption of piece work, and 
will not, I think, be solved by this means. Piece work is open to 
many objections, and often breaks down. Rightly or wrongly, it is 
always regarded with suspicion by the English working man, and is 
often wnsatisfactory to the employer. Tacugh in some American 
shops it has been adopted to a large extent, with eatisfactory resulte, 
there is much less piece work in practice in America than is generally 
supposed. The largest engine-building shop in the world has no piece 
work whatever, but a modification of it, with which you may, perhaps, 
not be acquainted, but which is well worth study, is largely obtaining 
in America. I refer to the system known as the premium ” system, 
where the workman, while receiving in any case his rated wages, has 
& definite price fixed for each piece of work, and divides with the 
employer according to an agreed scale any profit made by prodacing 
at a lower cost than the fixed price. 

Once more retarn to an assumption I made in an earlier part of 
my remarks, viz , that the management of our English manufacturing 
or und ing businesses is on а with that of corresponding 
businesses in the United States, and under the word management 
I would include not merely shop and works management, but АП that 
makes for intelligent and scientific design and technical control. I 
will not attempt an answer as to whether the assumption is justified, 
but it is worth noting that our American competitors have given 
proof of their own views on this point by the fact that more than one 
are establisbing works in this country. They, at least, must have 
come to the conclusion that the general conditions of manufacture 
are as propitious in England as they are in the States, and that labour 
difficulties are no greater here than there, but by the introduction 
of the appliances they have so well worked out, the systems of shop 
management, and the designs and technical oontrol they have 
elaborated, they look for advantages which justify their emigration. 
Whether it be a fact or not that we have any lec-way to make up in 
this direction, it is, at any rate, a profitable reflection бо consider how 
we may have lost ground, if lost it we have. 

This leads us into the large field of the right training of electrical 
engineers and managers for our electrical undertakings, a large field 
which I cannot do mora than most briefl у refer to to-night. I for one 
would most heartily endorse the dictum of Bir Andrew Noble that 
the education cf our Einglish public schools and universities lays a 
foundation for successful struggle in the world’s fleld of battle 
which is abeolutely without rival, but it is a foundation only; upon 
it must be built an adequate superstructure of technical -knowl йде 
and skill. Much progress bas been made, and is being made, in 
England, but it must be admitted we are still far bahind, which I 
venture to think is chiefly due to the want of frank ition of 
and hesrty co-operation, nof on the part of our publio men, but of 
our managers and designers with the admirable institutions which 
already exist in this country. In laboratory and experimental equip- 
ment the technical sohools and technical branches of tbe American 
Universities far excel anything we have—with few exceptions—in 
this country, and it is not provided for the most part out of beer 
money or local taxation, but is the free and generous gift of manu- 
facturing concerns and the captains of industry in the country, who 
are far sighted enough to realise that by such support they are taking 
the first steps toward building up and ensuring the lasting prosperity 
of their own industries. We in the North of England have the 
opportunity afforded us for like support by the splendid institutions 
at our very doors, our university colleges and our municipal technical 
schools, all of them now provided with, or rapidly making 
provision for, adequate laboratories and workshops and most 
scientific teaching, and lacking only the earnest oo-operation 
of the responsible ma and controllers of our . Ав 
a significant illustration of what I have been saying, I may mention 
that the Professor of Engineering at Cambridge told me a few days 
ago that the managemont of a large American concern about to start 
in this country recently applied to him to recommend а don of his 
students to up responsible poste, after brief further training in 
America, believing that nowhere else could they obtain bet*er mate- 
rial fot their purpose. 

If in the future the scientific training in a technical sohool от the 
technical departments of our universities is to largely replace the old 
systems of apprentices and pupilage, a much wider responsibility is 
thrown on the teachers and professors than the mere imparting of 
knowledge or development of manipulative skill. It reste with them 
to teach the general principles upoa which all successful manufacture 
must be based, and to influence the entire mental attitude of their 
pu ils toward the profession for which they are training. If they 

in this they may indeed instract but will not educate; and we 
shall have a new class of “technica” who will hinder rather than 
promote industrial progress. То avoid such dangers we cannot insist 
too strongly on the importance of the closest possible cc-operation 
and interchange of opinion between the responsible and practical 
managers оў our industries and members of the profession on the one 
hand, end the managers and teachers of our technical schools on the 
other band. The free interchange of opinion and discussion of 
methods is essential to the welfare of both. | 

Take two illustrations of such general statements. We have beén 
talking much of late, but doing less, towards standardisation of elec- 
trical work. Manufacturers know perfectly well the need of it, but 
are practically powerless as they have no option but to provide what 
they are asked for. Now, if the profession generally could sgree 
from time to time upon certain standards, and every young engineer 
before he leaves school or college be trained to repeat them, to under- 
stand the reason fer them, and to look upon departure from them 
without cogent cause as bad practice, they would very soon be uni- 
versally ye anal Or as another example, I suppose nine-tenths of 
educated in England has been for the last 10 or 20 years in 
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favour of the adoption of the metric system as tending towardd more 
accurate work, involving much saving in labour of computation, and 
facilitating our relations in foreign markets. Enlightened manufac- 
turers are fully alive to its sdvanteges, but cannot mske headway 
against the mere dead weight of characteristic Be glish dislike to 
change. Now, if the teachers in technical schools would be bold 
enough to agree to write all their text-books in the metric system, 
set every prcblem or example in it, and make their pupils think in 
centimetre-grammes instead of foot-pounds, and be allowed to 
translate their results into hundredweigbts, ounces, drams, penny- 
weights, inches, sixty-fourths of an irch, and any other of our 
national abominations, as valuable arithmetical exercise only, we 
should very soon have such a preponderance of influence in favour 
т metric system that its national adoption would по longer be 
yed. 

Technical education does not end in school or college, but must be 
continued through life, and one at least of the chief instruments of 
it is our technical press and the publications of our technical 


We, members of the late Society of Northern Electrical Engineers, 
after seven years of individual growth, have just token an e 
step in this direction by our willing ws] munie with the older and 
more influential Institution of Electrical Engineers in London, which, 


the chief centres 
blication in convenient form 
knowledge and resources of 
engineers, stronger than any of the trade guilds of the Middle Ages, 
or the great Corporation of the Learned Professions, maintaining and 
extending the prestige, honour, and usefulness of British engiheers 
throughout the world. 


THE DESIGNING OF ELECTRICAL GENE- 
RATING STATIONS.* 


Br ALFBED ROBERTS. 


Тив following arc the notes of this lecture, these being amplified as 
the author proceeded. The paper was written with the object of 
oreating an interesting discussion. The lantern slides with which the 
lecture was illustrated were generally of the Chelsea Electricity 
Bupply Сору generating station, of which Mr. Roberts was the 
architect :— 

In complying with the Council's request to read a paper on the 
above subject, I did so with some diffidence, fearing it was hardly of 
sufficient general interest, electrical generating stations being com- 
panave fow and far between, and their design being often entrusted 

: peel cal consulting engineers, who make a speciality‘of this class 
of wor 

However, I hope to be able to give a description iof a typical 
station, together with some particulars and data, and to show some 
views of exteriors, interiors, and details, that may be of somo general 


way, во that coal can be un 
the coal 


It should also, pool 
neighbourhood, as involves many difficulties, such as complaints 
alleged vibration, noise, smoke, condensed steam, &c., in most 
cases unfounded, but at the same time involving cost to refute. One 
instance in this — came under my notice where adjoining owners 
brought an action of vibration; they stated 
when the vibration oom- 


company in question were able to prove they were not running 
engines at all. Anoth id ud 


of a residential hbourhood, in connection with a former gene- 
rating station disused for this purpose on account 
of the company requiring much larger works; the chimney shaft 
being entirely out of use, and having no flues or boilers 
connected therewith, com were made by adjoining owners of 
5 &., which this case happily were not difficult to 
Another con selecting a site is possible actions for 
damage to ancient lights, this, of course, is in all cases, but 
more ly so in the case of an electric light company, most 


* Paper read before the Society of Architects, London, J 
35th, 1900. á : аш 
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to obtain injunctions and other pleasant legal hindrances which are 
VVV 


a n ipie im his then еі 

gs necessary to con same, this then means either ha 

. UAN roauitad tae if oaao 

in one station cnly, or obtaining statutory powers (in itself an 

expensive lu öõͤ̃ͥuůĩ of Ше тапш 
and оооп when enormous claims 


years to come. 
Other matters in 


The of necessity depends to extent the of 
вту adopto (% e., al E reir киран current), M gm 


ternating or oon 
the sha contour of site, but simplicity and economy of working 
should be the key note. · 
It is needless to say in the London district the buildings must be 
also the London 
clauses relating to 


provision 
| house ; orkehops ; : : testing ; 
— — : 82 — 4 5 if Зала 


агер erected at the generating station. 
1. Coal Stores.— These should be situated adjoining and 


accessible from the boiler house, and should be divided into a number of 


the consumption per boiler. Generally, however, from contingencies of 
site, the coal cannot all be p near the boilers; in that 
case it is to have a system of iron tip-up trucks 

on narrow-g rails from the vaults, with turn-tables at any point 
where the have to turn at right-angles. The doors to bunkers 


should be of iron, hung to life with counterbalance weig 


of , 
deted, if possible, to supply the boilers for at least three weeks to a 
month during the winter months, 
course, if space be available 
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louvre boarding at the sides, the skylight being glazsd with one of 
ld-fashioned 


Space must bs provided in the boiler house for farther 
plant in addition to the boilers, such as feed water heating 
detartarising 


apparatus, Green's economisers, &c., depending upon 
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; also, particularly in 
| it is advisable to carry up the shafts at least 150 
200 feet, whether this height is required for draught or not, so as 
distribute the products of ша ве Igu a ото M рое. 


88 


the caloalations rejaisite in designing’ shaft, relating to dranght, 
req a ’ 
stability, &c., all of which, however, arc of much 
but I must content myself this е by making a few 
There diversity of opinion to the best form of chimney 
is a as í 
юте arguing that a circular chimney is better than a 
square; the sha ллу adopted for electrical stations, however, 
is an of ual sides, or rather a square chimney 
with the cogners taken off. calculating the area i$ must be borne 
in mind that the achual effective area of a chimney із less than the 
entire internal cross-sectional area of the as the velocity of the 
gases is veturded by friction om the sides of the shaft, and it is 
usual to take for effective area the total area less 2 inches all 
The horizontal fines conveying the gases from the boilers to the 
IIT duis Ее 
constricted by deposit of soot, and if entering the shaft from opposite 
pides a midriff, or central division wall constracted of firebrick 
жо Dbe сий р ба овоне ce Ше шан оошо о % ae 
һе 


4 
È 
24 l 


allowed to stand some months before the brickwork of the super- 

structure is commenced, as it takes some time for a large body of 

eonerete 30 or 40 feet square by 8 or 10 feet deep to set. The bricks 

should be y selected, particularly at the base, to withstand 
load, w amounts to 8 or 10 tons or more per foot 


р 
а building, there should be no 


must be in continuation of walls of 
bond between the shaft and the wall adjoining, but a straight joint 
to allo shaft to expand and contract—also it should be built 


one iron s Cars at bolted 
forms, to my mind, the best finish at the top, and to this the lightning 
conductor can be readily fixed and stayed. 


Ў 
: 
[ 


care should be taken its construction to see ho bats 


necessary, which should be carried up according 
of the shaft some 80 to 100 feet; the firebricks are 


рерна i. e., with 
) with a space averaging about 1 erased Sis саба 
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ў ? 
пона аа мш to рма чү пе сук some 
! use it to its capacity. 
Foot irons are usually built into the interior of the shaft from base 
to cap, to afford access for repairs, &c., and in most electric 


‘with boiler house, so that steam pipes from 


y bed to ensure a uniform batter, 


fireproof construction, and a special 


shafts the exhaust steam pipe is carried up the centre of 


generating 
ardere Las тази со шор. pright must not be bonded 
g 0 


same u 
аыр шон rest on the offsets 


alent. 
Engine House, isl before said, shonld be parallel, if possible, 
ble, and be carried direct eiae ges si ir cn 
pe ; can 
engine. Its dimensions, of course, depend the 
ines aud type proposed, and here the 


engines and engineer must again bs 
consulted. | 
It must de accommodation not only for the engines and 


adjoining. 
tt should be lofty, well lighted and ventilated by either sky- 
tilation 


windows, во planned that thoroug 
ie essential not only for the personal comfort 
ишет but also for the plant, that the temperature should not 


ven 


and it should be ра 
and of insulating material if possible. Wood block fl soon ge 
y btly, and the best material I have f so far is 


The engine beds are usually constructed of a continuous bloek of 
concrete (not separate beds for each engine), which is carried down 
6 or 8 feet and caref 


erected, i 
еми the holding down bolts for the 


,and 


. cavities thus formed, grouted in with fine concrete and cement. 


toh should be constructed of some fireproof material, . 
slate slabs in timber framing being one of the best forme of constrac- 
tion. The switchboards should be raised one step above the engine 
house floor level, on a continuous platform, so as to isolate the 
switches and enable the operator same to have & good view 
of the engines and dynamos. Iadia- rubber mats are provided to stand 
on when operating the switches. | 

А convenient office should be arranged if ble for the elec- 
trical engineer in charge, with a window loo into and command- 
ing the working of the engine house. 

4. Workshops must be provided for carpenters, and 
dox pad th ег dede * k bs 

oor space for these u зе works; 
is little of special interest in the cunstraction of these. | 

5. Stores are an essential department of an electrical station ; they 

should be conveniently situated near the workshops, also, if on the 


upper floors, lifts and hoists must be provided in connection with 
stored, and an office 


samo; racks are requisite for the various articles 
for storekeeper at the entrance. | 

The stores generally, like the whole of the building, should be of 

store for oil provided with iron 

doors. In calculating the strains and stresses in steel-constraction 

carrying floor of stores, it is well to err on the side of excess, as the 


are usually very great. 
6. Meter and Testing Rooms have nothing special to call for remark ; 
i and benches 


7. Engineers Apartments should be situated naturally with the best 
outlook, and if over the engine house, made sound-proof, as well as 


420 IHE ELECTRICAL REVIEW. 


[Vol. 46, No. 1,163, Manon 9, 1900. 


fireproof af far as possible; the acoommodation required, of course, 
deperds on the nember of the staff. : 

8. Ofices эта often situated away from the generating station, and 
must provide accommodation for sécretary and staff, chief engineer 
and sts ff, draugbtemen's rooms and board room, and have nothing 
special to call for note. 

Battery rooms must be well ventilated to allow of the escape of 
gases, and the floors should be of c:ment or acid-proof asphalte, 
пы" therein to carry off contents of the cells if they should 

en. 

Accommodation must be provided сп the roof in some convenient 
and accessible position for water tanke, ав a large storage of water is 
essential,so that in the event of burst mains or other causes pre- 
venting supply, no inconvenience is occasioned. 

With regard to construction generally, an electrical generating 
station should be sabstantial, and of fire-resisting materials, as it is 
of extreme importance to prevent fire, not only on account of the 
damage done to works, but as a fire would damsge plant and prevent 
the supply of current, which is a most serious matter; also the 
premiums charged by insurance companies for electrical buildings are 
extremely high in any case, and would bs more so, unless the build- 
ings throughout were of a fireproof nature. 

A system of fire hydrants should be fitted throughout the building, 
and in most electrical stations the staff are exercised in fire drill. 

All walls (at any rate those of engine house) should be carried 
down to same level as foundations of engine beds, and a clear space 
sbonld be left all rownd the building between external walis and 
thoseof adjoining buildings to prevent transmission of any vibration. 

There are many other points in the planning and construction of 

generating stations that require consideration, but [ hope 

to bave given some general idea «f the special matters to be thought 

of that may prove of interest, and upon which an interesting dis- 
cussion follow. i | 


Me 
ELEOTRICAL VOLUNTEERS FOR THE 
| FRONT. 


A “SEND OFF” dinner was given on Ssturday at the Princes 
Restaurant, Piccadilly, to the active service con t—51 officers 
and men—of the Electrical Engineers (R. ) Volunteers who are 
leaving shortly for South Africa. Lord Kelvin, honorary colonel of 
the corps, was in the chair. | 
ae the г кыз had - honoured, ч à Auxiliary 
А ECE proposed the "Army, Navy, and Au 
Forces,” and remarked that though no man in the British Empire was 
called upon to bear arms against his will, there were in this Empire 
of осте over a million men under arms. We were a nation of fighters. 
He believed with the Duke of Wellington that Waterloo was won in 
the fields of Eton. In their cricket and football teams boys learned 
first to obey, and then, if they were good at it, to command. Не 
was old enough to remember the Orimean war, snd one of his 
first duties as an electrical engineer, and as assistant to Mr. Latimer 
Olurke, was to prepare the details of a telegraph equipment that was 
sent out to the Orimes. Warfare had changed since then. They bad 
seen what traction could do to improve transport. It was certain 
that their friend, Mejor Crompton, would make things hum. By the 
aid of the el: ctrieal engineer the whole world had been knit into one 
bond of friendship and patriotism—he meant the British Empire; it 
was very nearly the whole world. Was there ever such an event as 
that which took place two days ago, when in the morning they heard 
of the relief of Ladysmith, and in the evening from all countries, 
from every part of the Empire there was first a prayer of thankfulness 
to the God of battles for success, and then a loud song of triumph? 
-Major-General WEBBER, who responded, said the military engineers 
represented the fourth arm of the service. While the rifleman bad 
to use his rifle in the most scientific way he could, and the cavalry- 
man had to use his sword and lance, the en had to use 
all the forces of nature, and to use them for attack and defence. 
Lord Kzrvrw, in proposing “The Guests,” said when the corps of 
N engineer volunteers was founded by the late Dr. Hopkinson 
was for 
especially of electrical science, to the defence of the British Empire. 
He was sureit would have been the greatest pleasure possible for Dr. 
Hopkinson, as it was for his son, Captain Hopkinson, to know that 
ite services were actually asked for by Lord Roberts, and that the 
War Office had agreed to send out a contingent of the corps for 
active service in South Africa under immediate command of Captain 
Lloyd, R.E. Electricity would prove to be of the utmost importance 
in a variety of ways. It could be used in mining and in blowing up the 
enemy, and there were minor spplications. А general would beable 
to look to his charts and arrange his plans, and bis clerks to write out 
bis orders for the morning, with the aid of the incandescent light. 
Never before in the history of warfare bad the electric searchlight been 
brought to the front. The War Office had not yet bad formal 
notification that the contingent was ready to go on board ship, but he 
h the notification would be given before three or four days. He 
did not think the War Office and the rag pa TS wait very 
long before finding a transport. They looked on Major Crompton as 
the first living authority on motors—steam motors, gas engine motors, 
bicycles, motors of every availablo form of energy. Motors were 
to play a very important part not only in vehicular traffic 
in the streets of London but in warfare. Hitherto they had not been 
tried or used. Every general in the South African field force, if he 
did not care for electric light and was satisfied with a tallow candle, 
would at least appreciate machines that would haul а big gun up to 


e purpose of applying the resources of science, and 


the top of a kopje for him. The macbines that Major Orompton had 
devised for bringing the electric light, the searchlighte, and the pro- 
jectors to the front, were directly adaptable also to carry great guns 
up to the top of bills to put them into places where man, oxen, or 


эрес E 
an immediate sacrifice. He hoped they would be repaid many times 


was not true patriotis 
be admired for what they weredoing. Oonscription was not required 


There was no such thing as decadence in any class in the British 
Empire. Speaking on behalf of the hoste, they 

going with their guests; they envied them; they wished them success. 
They were all ready to lay down their lives, and he knew no greater 
virtue than that. They wished them every success, and thanked 
them for the honour they had done to electrical engineering. 

Major СвомРтон responded, and said that thanks to the extreme 
care with which they had been examined by their own medical chief, 
Dr. Bateman, not one of those who went up was rejected—a thing that 
could not be said of any other c in the land. It said a little for 
electricity. For the work they to do there had never been a more 
carefully selected body of men got ready for embarkation. Electricity 
was to be used on Jand as it already was at sea, to detect the approach 
of an enemy, bat besides that they wanted the light ray to become a 


weapon of offence as well as defence. In these days when everything 
| to 


the papers, and they were in telegraphic communication with 

regor, it was of some considerable importance that be should not 
tell them етуш, but he thought ——— make Kruger sit up. 
With reference to the motor traction engine, water and fuel would be 
difficult to get in Bonth Africa. The ideal motive power would have 
been a perfected oil engine, but that did not exist at the present time. 


Hoe was thrown back on tbe best propelled steam engine. He believed 


they bad secured the best engine for the purpose. То come to the 
rojectors, up to the time of the conception of this movement, pro- 
Коон were heave peo of material, and it required an entirely new 
departure to make them mobile. They had adopted the field artillery 
plan of mounting the projector on a carriage similar to that of a gun, 
and it could be booked up to а limber drawn by males or with drag 
ropes by men. It would be part of their duties to lay considerable 
lengths of cable under trying circumstanoes—he meant a perpetual 
hail of lead coming on the ground from external sources. They also 
had entirely new apparatus which he hoped would work satisfactorily. 
For working the searchlight, accurate means of communication was 
essential between the engine that supplied the power for the search- 
light which provided the ray. They did that by telephones, and they 
had succeeded in getting a perfected form of telephone that was 
used by foreign armies, and which had not hitherto been used 
in this country. They hoped to show the Army 
ment something new in the way of making telephone or 
uger had telegraphed to him, “Bend your detach- 
ment along at once. The electric light has failed, and prisoners are 
escaping as fast as possible.” They had only to get it up, and he 
thought Kruger would detain Steyn at Bloemfontein, and their object 
might be defeated, because ho must be pat under Röntgen rays 
before they got out there. 

Oaptain Lrorp also responded to the toast: He found he was 
commanding a detachment of men knowing more about electricity 
than he did. How was he to give orders to such men—be & simple 
amateur. They were not soldiers. They were making their livings— 
making a great deal more than he was—aa technical and 
men in the electrical profession. They were not going out to make 
money, but they would gain honour and glory. He found men getting 
perhaps 40s. or 50s. a week, going and enlisting for 1s. 1d. а day, 
aud Sd. for messing. It was an extraordinary thing. It showed 
absolute devotion to their country. They were giving up everything, 
simply and solely to serve their country. It was the grandest wing 
ho had ever heard of. Ho bad jast seen the first delivered seta 

rojectors mounted on gun carriages, and he felt certain they wculd 
i got up to any inaccessible place. [That tl о gallant officer is of 
Irish extraction here became evident ] 

Prof. Paary in proposing Lord Kelvin's health, said though te was 
not able to go out to South Africa, he had speot a very long lite in 
helping the young men who were going out. When the shells were 
bursting on their projectors he hoped the young men would not lose 
their heads. He hoped they would do credit to themselves as the 
volunteers of the Institution of Electrical Engineers. He envied them 
the chance they bad of seeing how useful these electrical applíauces 
oould be in warfare, and seeing exactly how to apply them. Toey 
were going to show the War Office bow to givo to & whole division 
of the British army sufficient traction engine equipment to make it 
possible for the transport to be made quite independent of railway. 
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Lord Krvm, in response, said he could almost carry himself back 
40 years when he was in the 1st Lanarkshire Rifle Volunteers, and 
khaki was their uniform. He felt it a great honour for a retired 
captain of volunteers to be promoted in one great step to the honour 
of being hon. colonel of the Electrical Engineers Volunteer Oorps. 
He thanked them most warmly; he thanked his old friend and popil 
Prof. Perry, and he wished them all God speed in the great work on 
which they were now entering. Е 

The gathering broke up after the singing ot "Аша Lang Syne,” 
and repeated rounds of cheers for the men, their officers, Lord Kelvin, 
and Lord Roberts. 


AMERICAN COMPETITION AND STATE 
HELP. 


Оов кё копу чүт tbe шш are evidently not aor 10 ri 
satisfied т recent striking progress as an exporting nation, for 
among the Bills which are to be pushed forward in the American 
House of Representatives during the present session are several which 
relate to commerce and industry. An interesting summary of these 
is given in the issue of Electricity (New York) for February 14th. 
In view of the competition with which British manufacturers are 
now meeting in every quarter of the world, it is of interest to се 
at the measures and proposals put forward by their chief гі for 
rendering this com more effective and severe. 

One of the most important of these relates to the appointment of 
a Commission to report upon the establishment of a National Com- 
mercial University at Washington. The argument used in support 
of this исү is the success attained by such institutions in 
Germany in England in training men for the higher commercial 
posts and duties in fo countries. We are afraid that the eulogy 
as regards ourselves isa little premature; but in a few years the pro- 
. posed commercial departments of the new London and Birmingham 
Universities may have supplied our present deficiencies in this 


measure, second in importance to the above, is a Bill to create 
a ial department of the Government for commerce and industry. 
department is to have charge of all the manufacturing interests 
of the country, and is to devote itself especially to promoting exten- 
sions of the markets for American goods abroad. Our own Board of 
Trade is, we suppose, the prototype of this new department, but our 
Foreign Office and Colonial Office have charge of the intereste 
in foreign countries and in the Oolonies respectively. division 
ot bilities brings in its train certain dieadvantages which the 
Ame plan will avoid, and our own system ought to be cen- 
А third measure relates to tbe samples and statistics collected by 
the organisers of the Philadelphia Commercial Museum in 1898 арӣ 
1899. А grant of £40,000 is asked in order to make this collection of 
greater service to American manufacturers. | 
The samples collected by our Colonial Office in 1897 and 1898 from 
South American countries are our only equivalent to the collestion 
made for the Philadelphia Commercial Museum. These samples have 
been exhibited at several centres of perry d in this country, but it 
is reported that manufactarers have ttle attention to them. 
It is evident, therefore, that we shall have to follow the American 
example of bringing these samples to the manufacturer still more 
ocmpletely, if suth collections are to be utilised in the best possible 
manner. 
The remaining measures to be introduced during the present session 
of Congress are summarised by Electricity, as follows :— 


Other grist in the National Legislative mill includes Bills to reorganise the 
consular service, to establish the metric standards of weights and measures, to 
incorporate the National Association of Manufacturers, for the purpose of giving 
additional stability to that organisation, and for the appointment of а com- 
mission of industrial experts to study trade conditions in the Orient with & view 
of increasing American trade in that vast territory. It will be seen that ali 
these various measures are designed to directly or indirectly promote the export 
trade of this country, aud às nearly every manufacturer is interested in the 
ск problem, the speedy passage of these measures should be urged upon 

ngress, 


BOILER LEGISLATION. 


The Bill for providing Government inspection of land 
is one of these. The men supporting or promoting it are 
certainly not famous for their soundness on meli ja questions, and 
for new attempt to interfere with indugtry, we trust all steam 
take an interest in it and do ajl they can to defeat it. 
reading of the Bill was set down for Wednesday last, and 
glad to know that some opposition was b organuen 
provisions of the Bill include, among others, the ping 
boiler twice a year for thorough inspection. In itse 

mall matter; but those who know anything of 
of Trade officials must be perfectly aware 
mean often a wait of many days 
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rd of Trade, whose present staff of i have 
inarily little common sense in with the 
| their care in connection with explosions 
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wnder the Boiler Explosions Act. It is provided that if any defect 
be found the boiler shall not be worked until it is pat right. 
Now, this is simply ridiculous. Oertainly no boiler ought 
to be worked with a dangerous defect, but it would 
be foolish to stop a factory because of a trivial defect 
that might become dangerous if not soon attended to. We maintain, 
and тата пао maintained, that the сате of boilers in this coun 
has been to by the various boiler insurance companies wit 
far more zeal and far more intelligence than could be expected from 
& Government ent, 

The threatened measure provides that the inspectors should be 
boiler makers by trade. Now is not this a foolish thing, when all 
experience shows that the best inspectors are mostiy engineers? We 
have known one or two good men who were boiler. makers, but the 
majority of good men are en by training, and boiler makers, as 
a are not suitable for the work. Altogether, we look upon the 
Bill as most mischievous. It is an attempt to tread the dangerous 
paths of centralisation of government that have made slaves of the 
men of Germany and other bureaucratically-raled countries. All that 
can be now claimed as required in thie country is, that the authority 
of ithe boiler insurance companies should be somewhat stiffened so 
that the few instances in which they fail to enforce their recom- 

may, if resulting in dieasters, cause a recoil upon the heads 
of the boiler owners that they would not саге to risk. m 


D ELEOTRIO TRACTION. - 


Any contribution from Mr. Swinburne's pen is sure to óon- 
tain a very large number of "grams to the column— 
perhaps as much as one-third will be more or lees epigram- 
matic, and this is consistent also with very much sound 
common sense, | 

A reference in the ELECTRICAL REVIEW to the name of 
Swinbarne need hardly be explained as dealing with the 
expert engineer rather than the with James instead ok 
Algernon, and it is to an article by the former in the current 
issue of Feilden’s Magazine that these remarks relate. 

Mr. Swinburne has a good many smart and some useful 
things to say when dealing generally with the subject of 
electric traction; in these days of popular lantern lectures, 
&o., even electric tramways are beginning to be familiar in 
queren where they are never likely to be found at work. 

ut our author’s great point is taken when he deals with the 
H ш 5 x electric ешр Р | 

though apparently ready to pour ridicule upon those who 
dogmatise hereon—(he says “there is a good сэ ing for a 
competent prophet in connection with the future of electrical 
tramways and road traffic. What is wanted is a definite 
prophet, not a vague gentleman whose reports fit anything 
that happens subsequently) — Mr. Swinburne himself 
Ventures to enunciate some very far-reaching prophecies 
which may with advantage be studied and digested by 
moters keenly impressed with the magic of the words * elec- 
tric traction," and by municipalisers who think that a per- 
manent and perennial gold mine is as nothing compared with 
а j kops of electric street tramways, — 

n quoting the words of Mr, Beaumont, another traction 
Mes. Swinburne lays down his general principle thus: 
“ ways are a protest against the badness of roads." — 

Consequently, improve your roads, and make reliable, 
cheap, and comfortable automobiles; the tramway then 
immediately becomes an inelastic, clumsy nuisance, expensive 
to maintain, and by no means a thing of beauty to admire. 

At present Mr. Swinburne admite that the automobile 
consists practically of “a hullabarattle and a smell, with a 
casualty notice next day;” but he has very strong hopes of it 
if only freedom is given for development. Certainly, in com- 
parison with the horse, the objections to the automobile on 
sanitary or sesthetio grounds are valueless. | 

Mr. Swinburne has some very pointed remarks on the 
quadruped or “corn motor.” Не is “nearly as foolish as 
the hen, and is dirty and insanitary on a larger scale. He 
has been with us over 5,000 years [more than that, we think, 
Mr. Swinburne}, and has not learned even manners ог. 
decency!” Even the much-valued horse of trade does not 
eatisfy our author. “(art horses,” he gays, “should learn to 
be more (eni with E legs, or 1 It is surely 
just a e | (0 t the engine to run 
satisfactorily at 60 miles an a - = oe | 

Putting the horse on one aide, however, as Mr, Swinburne 
is anzious to do, we certainly think that the distant future 
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of tramways, perhaps their not very distant future, has hardly 
received sufficient thought and careful consideration either 
at the hands of companies or corporations. Mr. Swinburne 
crystallises the matter in a paragraph :—“ If the streets and 
roads are smooth and hard—in fact, if we have decent roads 
and suocessfnl automobiles, the need for tramways, electrically 
or otherwise worked, is gone.” | 

Aud he is right, too; the only question is whether we 
shall see these successful automobiles within the next 20 
years or во. Mr. Swinburne seems to think we shall. If we 
do, what value will the electric tramways of that day have, 
ав compared with of efficient automobiles running in 
any required direction, paying no wayleaves for use of streets, 
&c., nor heavy outlays upon paving or causeway; un- 
hampered by consideration of overhead wires, or distauce 
from generating station; and not liable to be bought up in 
a few увага’ time for their value as scrap? 

Verily, the legislation and local authorities of this country 
may have just as much to anewer for, in the future of tram- 
way work, as they now have by consquence of past 
oppression ; and the time may come when the epitaph to be 
written over tramway enterprise will be “It never had a 
chance.” 

If accumulator men will only wake up and desiga a plate 
of some very light metal (perbaps T might as well while 
they are at it, invent the metal itself) with an enormous 
electro-chemical reaction in a very simple and harmless elec- 
коли ; why, the thing is done! 

г. Swinbarne, it is pleasiag to notioe, gives the electric 
tramway “a few years at the very least!” We think that so 
far as electric self-contained automobiles are concerned, it 
will be “a good many years,” but progress with gas and oil 
vehioles, and even with steam-driven cars has been extremely 
rapid of late, and bnay as electric tramway interests now are 
and will be for a long while, yet it should not be forgotten 
that the really efficient electric automobile will in all proba- 
bility prove a more useful and more permanent device than the 
el trolley car, taking it all round, and it ought, there- 
fore, to be fostered so that, whatever tbe ultimate form of 
Че agi passenger traffic, electrical power will be at the 

ack of it. 


OBITUARY. 


EMrLE М. Н. ANDREOLI. - 


Iw our last issue we notified the decease of this industrious 


worker in the field of applied electricity, who for the last 


eight or nine years was a regular contributor to our pages. 
А fow details М to his life апа labours will doubtless be of 
interest to many of our readers. 

M. Andreoli was born in 1885 at Besarcon, the chief 
town of the Department of Doube, in the east of France. 
He received a classical education, and at the early age of 19 
was appointed Professor of History at the Lycés. After 
the Franco-Prussian gs he en to ia nequ was for 
many years a special correspondent to the épendance 
Ви, the (Замов, and other Continental papers. He was 
also for a time financial editor of the World, in succession to 
Mr. Labouckére, and he established a weekly journal 
entitled The Paris Ezhibition of 1878. Subsequently to 
that date, he devoted the greater portion of his time to 
science and ita applications; and one of his earliest inven- 
tions was a secondary battery element obtained by fusing 
a compound of lead chloride within the apertures 
of a lead grid. In 1891 he commenced his first 
researches on the production of ozone; and in 1894-5 he 
obtained some interesting results in the deposition of gold 
from cyanide solutions by means of “secondary electrolysis " 
Vas current being passed through a tank containing free 
metallic plates arranged transversely, and gold being depoeited 
mainly on the cathode surfaces of those plates, to the extent 
of 98 per cent. of the precious metal originally in solution. 
It was during these experiments he found that an anode of 
lead does not dissolve, but becomes peroxidised, in a cyanide 
solution, a discovery on which he based a t for the use 
of peroxidised lead plates in the electrolysis of such solutions 
containing gold. For the cathode he used plates of iron, 


of ozone on a large scale, and, by obviating the 


from which the deposited gold was removed by immersing 
the plates in iolon lead. Thus, in the Andreoli process, 
the arrangement of Siemens & Halske, in which iron was 
used for the anodes and lead for the cathodes, was reversed. 
The Andreoli prooess was purchased by the Rand Central 
Ore Reduction Company. Limited, who had been working 
the process of Siemens & Halske. 

Iu 1896 much progress had been made in the iege 
ng 
the apparatus through the agency of oiroulating water, Mr. 
Andreoli was enabled to obtain 30 grammes of ozone per H. p. 


hour, with potentials ranging from 12,000 to 30,000 volts. 
Further 


researches enabled him to announce that; by the use 
of opposed electrodes in the form respectively of grids and of 
flat plates, separated by a dielectric, such аз glass or mica, 
fron 100 to 120 ‘grammes of ozone could be ob‘ained per 
kilowatt. Last year M. Andreoli devoted the whole of his 
time, under the supervision of one of the foremost bacteri- 
ologista of the Jenner Institution of Preventive Medicine, to 
experimenta on the sterilisation of water by means of ozone, 
and in December lest he was able to state that, with the 
id mp of 1 Kw., costing about Id., as much as 2,200 
ons of river water could be sterilised. We must not omit 
at least to mention the 5 on the purification of air, 
and other sanitary and medical applications of ozone, and also 
the domestic us for producing this allotropic form of 
oiygen, by which the inventor hoped to benefit humanity. 
he review of the “ Progress of Electro-Chemistry During 
the Last 25 Years,” which was one of the special articles on 
the oocasion of the issue of No. 1,000 of this journal, was 
from the pen of M. Andreoli. In addition to his other work, 
һе was a regular contributor to L'Electricien (Paris) and to 
the Engineering and Mining Journal of New York. Of a 
modest and retiring disposition, he was seldom seen at any 
public gathering; but his was a well-known figure at the 
British Museum and Patent Offioe libraries, in the exercise 
of his untiring industry in scientific research. He leaves 
many regrets amongst those who had the pleasure of bis 
acquaintance. 


OPEN v. ENCLOSED MOTORS FOR 
STATIONARY WORK. 


By CHARLES LEVEN. 


THE present demand for small enclosed motors has reached 
such a height that I dare say out of a hundred motors sold 
75 are of the enclosed type. Why the small o 
type motor has been laid aside seems a puzzle, but the fact 
remaios that the consulting engineer, the contractor, the 
insurance inspector, and, last but not least, the consumer, 
all want enclosed motors. 

That the latter wants them can readily be understood, as 
we know the public is afraid of anything electrical, and pre- 
sumably thinks that when a motor is enclosed the deadly 
currents are arrested. 

The shunt motor, which is the commercial motor for 
stationary work, is an apparatus which has proved of 
enormous utility, and is certainly recognised asa useful 
article, but still it is only a tool, or a machine if yon like, 
and, like other tools and machines, must have its proper 
attention. 

I need not refer to oiling, as that is, of course, underatood, 
but it must also be wiped off and cleaned, and this is most 
essential, particularly if copper brushes are used. Many а 
motor has burned out through copper dust having lodged 
between the commutator segments or got in behind the 
canvas or fibre head of the armature. This might not have 
bappened had the motor been of the open type, for such an 
occurrence would at once have come under the attendant's 
notice. | 

I must add that in some parta of the kingdom the insur- 
ance companies have actually forbidden the erection of open 
type motors in their district, and demand that all motors shall 
be enclosed. Now, which is the best policy to pursue ? To 
invite a fire risk, or to be able to prevent one? With the 
open type motor all parts are exposed and easily accessible, 
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and any slight trouble which might arise, and which perhaps 
would Load to , could at once be remedied ; but this is 
certainly not the case with the enclosed motor, and it isa 
well-known fact that in many instanoes the enclosed motor 
has not been opened or looked after until it has actually 
sto running. 

е word “ enclosed,” as applied to motors, is happily 
very elastic, and as it is construed, embodies motors whi 
are very wide open, or perhaps, covered with a вогееп or wire 
netting. Then there is the semi-enclosed motor (a capital 
expression for an open motor), and the really enclosed motor, 
a motor that is air-tight, dust proof, and, in some instances, 
water-tight. The latter motor must, however, be built on 
quite different lines to the others, as it has no circulation of 
resh air whatsoever, no chance to cool off, and consequently 


must be of much larger proportions. If a specification calls 


for a 100 H.P. motor that will not heat more than 75° after, ` 


say, three hours’ run at full load, a machine of a certain size 
and weight must be employed, and the motor of the enclosed 
that would meet this condition would actually do 150 . P. 

it were open. 

Now, which machine is therefore the most efficient ? 
Oertainly the one with the greatest proportional output. 

The matter of brushes is of great importance, and the 
enclosed motor should unconditionally have carbon brushes 
to prevent the above-mentioned formation of copper dust, 

erably radial brash holders, and on no consideration 
tangent brush holders with copper brushes, constructed in 
such a way that some day we might find the motor running 
with one brash and one brush holder screw, the other brush 
having accidentally slipped away. This should, of course, 
not ha on a well-designed motor, but we know only {оо 
well it has occurred over and over again. A mishap of this 
kind would also easily have been averted on the open type 
motor. 

For machinery to run satisfactorily it must have proper 
attention, and the more this machinery comes under the 
direct notice of the attendant and his superiors, the better is 
it taken care of, and in no case has an attendant a better 
chance of showing his watchfulness than when he is looking 
after an electrico motor; and, on the other hand, if the motor 
does not receive the attention it will soon show it. It 
is therefore but natural that the open motor will receive the 
best attention, though the encl motor needs it the most. 
How much good, for instance, does not a drop of oil do now 
and again passed over the commutator ; in fact, it is abso- 
Intely necessary if you wish to maintain that deep dark gloss 
on the commutator so essential to the successful running of 
the motor, but this cannot во easily be done with the enclosed 
motor. And let us not forget that, if a motor commencns 
to spark, this spark will not pass away of itself. On the 
contrary, it will alwa worse. It is easy enough to take 
a little spark away, buf most cumbersome to stop the big 
flashes, and again get the motor to run smoothly after the 
commutator has literally been eaten up, and in most cases 
this means turning off the commutator. 

No doubt the open type motor is therefore put to work 
under far more favourable conditions than its enclosed rival, 
and in my 1 mee in special cases only should the enolosed 
motor have the preference. The bulk of motors which are 
used, for пеар а ee machine shops 
on lifts, or for other ind purposes, should certainly 
of the open-t | 

And why is the enclosed form not used for large size 
machines? In how many instances do we see motors of over 
100 H.P. of the enol type ? Very rarely indeed, that 
such a motor is ever put on the market. And why are not 
generators enclosed ? 5 for generators issued by 
engineers comprise шев of such and such capacity, 
wbich will stand so and so much overload, with an inorease of 
temperature of, say, 70°. Would anybody ever think of 

ing for an enclosed type of generator, even if it should 
not be specified that the generator wanted must be of the 
open type? If this generator in question were а machine of, 
say, 200 Kw. capacity, it would at least have to be made big 
enough for 800 Kw. if it had to be entirely enclosed and not 
heat more than 70°. 

In all modern central stations the open type generator is 
installed, presumably because the central station engineer 
as a rule knows what is wanted, and what will best answer 


his purpose, and certainly the open type machines are not 


only installed becanse there is no great fire risk attached to 
central station work, but simply because the best result can 
°° The foregoing is based upon facta f oal 

e foregoing is upon facts from practical experience, 
and I do not look upon an open motor as a fire hazard 
any more than a fire-place in a dwelling, a gas stove, or for 
that matter,a gas jet. On Ше other if you want a 
motor for a powder magazine or perhaps a lyddite factory, 
put in an enclosed one. 


NEW PATENTS AND ABSTRAOTS OF 
PUBLISHED SPECIFIOATIONS. 


SSW PATENTS. - 1900. 


Compiled expressly for this journal by W. P. Тномрвои & Co. Electrical Patent 
Agente, 822, High Holborn, London, W. C., and at Liverpool, Manchester, 
and Birmingham, to whom all inquiries should be addressed. 


8,287. “Improvements in electricity meters." CHAMBERLAIN & HOOKHAM, 
LiMiTED, and В. H. HoLpEN. Dated February 19th. 

8,264. “Improvements in and connected with underground conduit and вит. 
face contact electric railways.” А. М. TAYLOR. Dated February 19th. 

8,258. “Improvements in electric switches.” A. F. Spooner. (B. L. Neveur, 
France.) Dated February 19th. 

8,264. " Improvements in and relating to the armatures of electric motors 
ео applicable as a meter for electric currents.” С. Prrprisat. Dated February 


2. “Improvements in and relating to electrical ignition devices for gas 
and like internal combustion engines.“ Е. WELLs. Dated February 19th. 
8,815. "Improvements in and relating to electric heating apparatus.“ A. G. 
Brooxes. (Boston Electric Heating and Power Co., Uni States. Dated 
February 20th. (Complete.) 
“Improvements in старше receiving &nd translating arrangements." 
A. MUIRHEAD. Dated February 20th. 
8,825. “Improvements in or relating to incandescence bodies for electric glow 
lamps." A. Jusr. Dated February 20th. 
8,961. “ арен in the manufacture of secondary batteries." J. G. 
HATHAWAY. ted February 20th. (Complete.) 
8,871. “Improvements in and relating to electric heaters and switches there- 
for.” E. Е. Porter. Dated February 20th. (Complete.) 
8,41. “An improved system of telephonic communication and signalling.” 


. M. Вухо and F. G. Виш. Dated February 91st. 


8,61. “Improvements in electro-magnetic brakes." THE WESTINGHOUSE 
Brake Company, ТлміТЕр. (Е. C. Newell and E. M. Herr, United States.) 
Dated February 2tst. 

8.468. 3 in electrical generating machinery.“ T. Kay. Dated 
February 22nd. ү 

8,469. "Improvements in cutting the slots or teeth in the armature cores of 
dynamo-electric machines and the like." Н. Мов and P. L R D. Dated 
February 22nd. i 

8,481. "Improvements in and relating to resistances for electric circuits." L. 
Newitt. Dated February 22nd. - 


Pe ын "Improvements in electric alarums." W. C. Hitt. Dated February 


8,520. “Improvements in means for regulating pressure in electric mains.” 
H. W. Butter. Dated February 22nd. 

8,524. “Improvements in features for the anodes in electrolytic apparatus.” 
W. Р. THompson. (H. Becker, France. Dated February 22nd. 

“ mop eene in electric rollers for therapeutical and massage 
purposes.” J. W.GiBBs. Dated February 22nd. (Complete.) 

8,584. "Improvements in electric supply meters" EvrersHep & VIUNOLES, 
LIMITED, and 8. EvERsHED. Dated February 22nd. 

8,585. “ оро ешеш in electricity meters and electric clocks.” G. Hoox- 
НАМ, Dated February 22nd. 

8,561. “ Improvements in electric ignition for internal combustion motors.“ 
W. J. CnossLEYv and J. ATKINSON. Dated February 23rd. 

8,569. “Maximum demand indicators for electrical circuits." J. F. Moors, 
E. Wirk, and J. M. Donkin. Dated February 23rd. 
8,570. "Improvements in elcctricity meters.” 

February 28rd. 

3,576. Electric roundabouts.” W. Н. Pike. Dated February 28rd. i 

8,588. “An improved device for finding the electric poles." Е. pe МАКЕ. 
Dated February 25rd. 

8,607. Wire frame for electric lamp shades." J. H. CkesswELL. Dated 
February 28rd. 

8,648. "Improvements in electrically-driven fans or air propellers.” W. 
TATTERSALL. Dated February 2th. 

8,665. “Improvements in or relating to the 'trolley-head' employed in 
connection with electrically-propelled cars or vehicles to ensure of the correct 
working position being effected when operated by the attendant to stop and 
start the said cars or vehicles and apparatus therefor.” J. FikLDixd and E. 
WaRBURTON. Dated February 24th. 

8,683. "Improvements in electricity meters." H. Reason and THE Reason 
MANUFACTURING Company, LiMiTED, Dated February 24th. 


Е. E. Bretton. Dated 


t 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. THOMPSON 
and Co., 822, High Holborn, W. O., and at Liverpool, Manchester, and Birming 
ham, price, post free, 9d. (in stamps). 


1807. 

20,884. “ ia electric switohes.” V. 6. Lironi. Dated November 
2nd, 1897. The base is formed With raised parts which support the ring for the 
handle. The movable contact arm is pivoted, and has split ends to engage the 
jaws of the fixed contacts. 2 claims. 
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26,300.  ''improvements ia electro-magnetio olroult breakers.” W. G. Heys. 
(b. C. $ moe and M. Waddell.) Dated November 2nd, 1897. An electro- 
magnetic cut-out is arranged to open the circuit by mechanically breaking outa 
section between two terminals. 
coil in the circuit under control, and its armature is carried by arms pivoted 
upon а spindle. This armature normally rests upon a rod, the distance of 
which from the core can be regulated by the ratchet. A wire spring or hammer 
is normally held by projections on a latch. When released it breaks a metal 
strip weakened into two or more pieces, so opening the circuit without danger 
of sparking. The latch is held in such a manner that its lower end engages a 
projection on a trigger lever, and is released when the armature, under the 
n of an excessive current, strikes & projection on the trigger lever. 11 
claims. 


28,908. ‘‘improved compositions for use ia the construction of electrical 
heating apparatus and (esten and the for their manufacture." L. 
Parv . Dated November 2nd, 1897. esistances are made from a mixture 


of plastic white clay, 40 parts, with nickel powder, 60 parts. The mixture is 
dried and shaped under heavy pressure in moulds. 
be made are coated with a similar composition containing 90 per cent. of nickel. 
The articles are then baked with charcoal in closed receptacles, near the melting 
point of nickel. The contact parts may otherwise be electro-plated. The 
specific resistance of the articles depends on the fineness of the metal powder, 
the amount of compression, and the baking temperature. 4 claims. 


26,483. ‘improvements ia or relating te current collectors for electric railways.” 
A. J. Boult (T. A. Anderson and D. M. Anderson.) Dated November 2nd, 1897. 
Relates to electric railways and tramways on the conduit system. Collectors 
consist of two frame bars on each side enclosing insulated conducting bars held 
together by cross plates and bolts. Wearing plates are attached and supplied 
with lubricant from sight feed or other lubricators. Brackets are bolted to the 
lower ends of the frame bars, but are insulated therefrom and carry insulating 
blocks on which the shoes аге mounted. These blocks have a pin-and-slot 
connection with the brackets, and are pressed outwardly by springs so as 
to follow any irregularity in the conductors. In a modification the shoes are 
mounted on bow springs, wires connect the shoes with the turned out ends of 
the conducting bars which are protected above by ledges of insulating material 
to shed water, &c. A fuse box or block is placed over the frame bar between 
the conducting bar and the lead to the motor. A fuse is placed outside an in- 
sulating cover and secured by thufnb nuts. A switch is placed between the fuse 
and the conductor bar, for use when replacing a fuse. The collector is supported 
by bushed holes. 19 claims. 


26,412. “improvements in electrical resistances.” Т. E. Gambrell and A. F. 
Harris. Dated November 2nd, 1897. The invention consists in making re- 
sistance by applying finely-divided carbon mixed witha binding material, such 
as shellac or size, and a volatile solvent, such as methylated spirit or acetone, 
to solid insulators of ground glass, celluloid, ebonite or other material. Such a 
resistance may be mounted in a case with terminals. 1 claim. 


** Method and atus for ecatura 
materiale, in the notion 


for insulating purposes. Fibrous materials, such as hemp, cotton, wood fibre, 
peat fibre, inillboard, &c., are saturated in sealed vats with amixture of resin, 
resin oil and unoxidisable fatty oil, such as fish oil, with or without the 
addition of sulphur, for vulcanisation. After saturation the product is 
allowed to drain and is slightly oxidised in situ. After removal, the 
product is pressed and allowed to harden, when it is ready for fise for 
electric insulation and other purposes. The vats are preferably worked in 

irs, any number of pairs being arranged together. The vats may be heated 
py steam coils or by gas jets; guide plates are used for causing circulation. 

he temperature is kept constant by means of a regulator attached to the 
reservoir containing water, alcohol, &c. The regulator consists of a divided 
chamber, the diaphragm of which is exposed on its upper surface to the pres- 
sure of the water, &c., vapour, while attached to the lower surface is a plunger 
for closing the gas or steam supply tube. The rod is raised by pivoted weighted 
levers. The fish oil is prepared by immersing fish in hot water without long 
boiling, the oil which floats being removed and purified. 6 claims. 


26,682. ''Eleotrio lighter for and petroleum motors.” H. М. L. Cronan. 
Dated November 4th, 1897. Relates to arc igniting device for gas or oi! engines. 
A porcelain insulator of an electric pole is secured in the mounting by a screwed 
sleeve and asbestos washers. A space is left between the sleeve and insulator 
so small that no gas can be burnt and no soot deposited therein. The end of 
the insulator is covered by an asbestos washer and a metal nut to prevent the 
deposition of soot. 2 claims. 


26,600. “Improvements in electricity meters.” Chamberlain 2 Heekbam, 
Limited, and 8. И. Helden. Dated November 4th, 1897. Relates to quantity 
meters. A motor meter is provided with two field coils connected in different 
circuits, so that they cause the armature to rotate in opposite directions. If the 


meter is used to control the charging and discharging of accumulators, it may be - 


made to run more slowly in one direction by using different field coils, or b 
shunting one coil with a definite resistance. A meter having an armature an 
two field coils, connected by a switch toa generator and also to an accumuulator 
and lamps is referred to. Discharge from the accumulator through the lamps 
passes through an armature and a coil, causing the meter to register. Current 
supplied from the generator to the accumulator passes through the other field 
coil and oppositely through the armature, so that the meter rotates oppositely. 
The invention is described with reference to continuous current meters with 
disc armatures in mercury. Another part of the invention consists in an 
adjustable shunt for the field coil of such a meter, or for other measuring 
instruments, and is made by permanently attaching a shunt resistance to the 
ends of the coil and clamping a circuit connection to the shunt near one end, 
its other end being permanently connected. 6 claims. 


26,647. “An t in the manufacture of globes and shades for olectrio 
aud other la F. W. Dunlap. Dated November dth, 1897. Relates to lamp 
shades and globes for electric and other lamps. А slender glass rod of circular or 
other suitable section is coiled whilst in a plastic state upon a heated mandrel, 
whereby the temperature of the glass is maintained at such a point that the 
closely juxtaposed convolutions coalesce or become welded together, the extent 
to which they are so united being just sufficient to constitute a rigid structure 
without materially impairing the lens-like properties of the rod. То overcome 
the difficulty of withdrawing the mandrel from bulbous globes or shades, either 
they may be formed in two parts which are subsequently welded before a blow- 
pipe flame, or the mandrel may be constructed and removed in sections. When 
the glubes or shades are made in sections, glass rods of different colours may be 


used. 1 claim. 
28,083. “I la devices for or a ble te incandoscent electric 
la " $, Biheller. Dated November 4th, 1897. Relates to electric lamps, 


shades and shade holders. Coloured light is obtained from electric incandes- 
cent lamps by enclosing these in coloured covers of glass, celluloid, or other 
transparent material. In one form the cover is in two parts which are tied 
together at the bottom, and secured to the neck of the lamp by plates hinged 
together and provided with curved springs to grip the lamp, or by wire tied round 
them. In another form a ring is closed on the neck by a screw and carries 
angular springs with which a groove in a cover engages; or the springs may be 
formed to hold а flange turned outward on the edge of such a cover, on which 
an upper piece may rest to enclose the neck of the lamp. The covered lamps 
may be used in ordinary reflectors. 1 claiin. 


26,703. "improvements in electrical batteries." W. W. Hansoom aud A. Hough. 
Dated Novewber 5th, 1897. The plates or electrodes are made up of a mixture 
of litharge and sugar made into paste with a solution of ammoniuin sulphate 
and moulded to arectangular shape. The plates are then formed in the usual 
manner, after which they are compressed to a specified shape, the ribs being 
flattened. A inetal rim with tapered edges and lug is then cast or burnt on to 
the plate. В claims. 2 


26,723. “improvements in alternating electrio current meters." G.A. Scheeffer. 
Dated November Sth, 1897. Relates to energy meters for alternating currents. 
A conducting disc on а vertical spindle connected with & counter, rotates 


A core suitably fixed is partly surrounded by a 


Parts where contacts are to 


between а coil мин the main current, and the two poles of & laminated 
magnet having coils connected between the mains. The disc also passes 
between the flat poles of a brake magnet. A thin iron plate clamped on а 
supporting rod near the disc, neutralises the effect of friction of the moving 
parts. The shunt magnet is adjustable horizontally to or from the vertical 


spindle, being clamped on а slotted support by a screw and nut. 14 claims. 


26,744. “Improvements ia alternate ourrent induction motors.” The British 
Thomson-Houston Company, Limited, and Н. M. Hobart. Dated November 5th, 
1897. Relates to alternating current motors. In order to facilitate the starting 


of an induction motor, the secondary element which may either be the rotor or 


-stator, is furnished with two or more independent windings, one of which is 


permanently short circuited from one point, while the other can be 
either short-circuit from a point, approximately coincident with the former, 
or from the latter point, situated at a suitable angular distance therefrom. 
The latter condition is established when starting the motor, and the 
former when the motor has attained the requisite speed. For the purpose of 
adjustment resistances may be inserted in the short-circuiting leads. 4 claims. 


28,748. ‘“‘improvements in reactance colis.” The British Thomson-Nonston 
Company, Li ‚ and H. M. Hobart. Dated November 5th, 1897. Reactance 
coils, having closed iron or other magnetic circuits are constructed so that 
&ccessible parts of the magnetic material may be altered to adjust their reluc- 
tance. In the form described the coils surround straight laminated iron cores, 
the ends of which are connected by bundles of strips; any desired number of 
ове strips are iron, others being of non-magnetic inaterial, such as zinc. 

claims. 


26,611. “improvements in sockets or holders for electric lamps." 8. Н. Russell. 
Dated November 6th, 1897. A lampholder consists of a socket attached by 
screws to & casing, which is connected by & bayonet joint to a top piece and is 
lined with mica, enclosing the parts. A cylindrical insulator is perforated to 
receive the conductors, which are secured by screws to two bent plates, situated 
in recesses in opposite sides of the insulator. These recesses extend angular!y 
downward and contain fuse wires connecting the plates with two metal strips. 
The middle of each fuse may be flattened or partly cut through. Separate recesses 
in the insulator contain parts of strips which extend down and carry & contact 
ring and an insulating disc. The strip opposite that shown extends to the disc 
and is connected toa central screw. This and the ring make connections with 
thelamp. The strip is bent over а rotatable switeh which carries а stud to 
make contact with it and thus connect it with the strips which support the 
switch and the ring. A detaining spring secured under the strip bears on & 
rectangular part of the switch. 3clains. КЕ 


26,360. “An improvad system fer the distribution of oleotrio currents and 
apparatus therefor.” 6. Moller, Dated November 6th, 1897. Relates to an 
improved system for the distribution of electric currents from any one 
of a given number of points to any other point through the medium 
of exchange. The main principle of the invention is to send currents 
of different strengths to tbe central apparatus, which consists of & 
number of relays or solenoids, the armatures of which can make contact 
with adjacent armatures, and so close local circuits. The arrangement of 
contacts and circuits are shown on diagrams which are too complicated for the 
purposes of abridgment. For a large number of subscribers the exchange is 
arranged in groups. A number board for use in this and other systems is 
described in the specification to indicate by means of discs what number & 
subscriber wishes to call when the second subscriber does not answer the 
signal. Instead of discs, type arms may be arranged to strikea put ae рарет. 
The resistances on the number board are preferably arranged so that one of 
two arms represents thousands and hundreds and another tens and unite. The 
system is applicable for telegraphy, the transmitters and receiving apparatus 
being modified for the purpose. 15 claims. 


20,888. * Да improved cell or box suitable for acoumulater or other electric 
batteries." F. C. Geary and J. H. Robottom. Dated November Bth, 1897. Cells 
for electric batteries have near the bottoin an orifice or orifices normally closed 
by plugs or lids to facilitate the cleansing of them. 1 claim. 


26,660. ''improvemeuts in or connected with electrolytic cells.” G. Bell and 
@. W. Bell. Dated November 8th, 1697. The invention relates to apparatu: for 
the electrolysis of solutions, especially of alkaline chlorides, to obtain alkali 
and chlorine by the use of a moving mercury cathode, In the example shown 
there are three tiers of compartments, the two outer sets containing (1) hori- 
zontal carbon anodes passing through stuffing boxes, (2) the eleotrolyte, and (8) 
а mercury cathode layer on the slightly inclined floors. Outlets for gas, 
arranged above the level of the electrolyte, and serving also as overflow pipes 
for the electrolyte, lead to two mains, each provided with a valve. The valves 
being shut, the pressure accomulates in the chambers as chlorine is developed 
during electrolysis, and the mercury amalgam formed is forced thereby below 
an amalgamated bar forming a lute and connected to conductors leading to the 
dynamo, &c. The amalgam then passes through glass tubes having U tubes 
or like gauges thereon, to the central tier of chambers containing water. The 
latter decomposes the amalgam, reforming the mercury and combining with the 
sodium to form caustic soda solution. The water enters the top chamber and 
overflows successively through tubes to the other chambers, finally leaving the 
the lowest chamber as a strong solution. Hydrogen is evolved during this 
reaction, and escapes through branch tubes to the wain. The valveof one tube 
is then operated by any mechanism, and the chlorine allowed to escape. The 
pressure immediately falls in the chamber and the mercury flows back. Or the 
mercury may be driven back by allowing the hydrogen to accumulate in the 
vessels. The electrolytic action then recommences. By setting the two valves 
accordingly, the two tiers of chambers may be worked alternately. In the. 
example shown the valve is closed or opened at fixed intervals by a double 
hydraulic tumbling basin charged with water froin a supply tap. Other methods 
of operating the valve may be used, either electrical or mechanical, Strong 
brine is supplied to the chambers, the supply being regulated by a valve also 
actuated by a tumbling basin, and opened when the corresponding valve is 
opened. 9 claims. 


26,641. "" improved ton of electrical transformers." С. Boritoohewtky. 
Dated November 8th, 1897. The cores and frames are formed of undivided 
lamine, and thus there are no joints. To wind on the coils, the bobbins are 
formed in two parts and fitted together on the core. They are supported on 
rollers so that they may be rotated by the pulleys. In a similar way trans- 
formers may be built up having two or more windings. 1 claim. 


26,083. “improvements in automatic oironit-breakors." W. Fairweather. (The 
Crooker-Wheeler Electric Company.) Dated November Sth, 1897. Relates to 
magnetic cut-out, which operates when the current exceeds or falls below oer- 
tain limits. The circuit includes the coil of the magnet, a portion of the arma- 
ture, and a contact. A second pivoted armature is provided, its position being 
adjusted by a screw. With а normal current the armature is held up to com- 
plete the circuit, its distance from the core being adjusted by ascrew. When 
the current drops below the limit, the armature falls away and breaks the 
circuit. With an excessive current, the armature is attracted and closes the 
magnetic circuit and the armature again falls away. 1 claim. 


20,083. “I relating te electro-magnetic switoh tue for rall- 
way signalling and other өз.” С. A. Allison. (W. d. Banke.) Dated Novem- 
ber 9tb, 1897. Relates to apparatus for switching into circuit a second 
resistance should the first be short-circuited. The application of the invention 
to railway signalling is shown. An electro-magnetic switching device is placed 
between one terminal of the battery to switch in a resistance when the relay is 
short-circuited, as by a train standing on the rails. Two electro-magnet coils, 
the former of high resistance and the latter of low, are arranged in aacircuit 
being normally short-circuited by a wire and spring. With a normal current 
the armature is not attracted, but when the resistance is short-circuited the 
armature is attracted, the point striking the spring and breaking the short cir- 
cuit. In the preferred form of construction described, the core is double, and 
each leg is wound with two coils, one of high resistance and one of low, the 
former being normally short-circuited by tbe spring contacts, The armature 
carries an insulating finger which, when the armature is attracted, is forced 
between the springs, so breaking the short circuit. 10 claims. 
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THE account, which we conclude this week, of the City Road 
and Wandsworth stations of the County of London Electric 
Lighting Oompany, marks an era in the history of eleo- 
tricity supply in this country. The stations themselves are 
among the most interesting that it has been our privilege to 
visit, if only for the novelty and engineering skill displayed 
in the arrangement and control of the generating plant; but 
the two features which stand ont most prominently are (1) - 
the two-phase alternating current supply ѓо consumers, for 
both lighting and power; and (2) the 580-volt direct 
current supply for power only. 

The use of polyphase current systems for the transmission 
of power is not, it is true, by any means new, even in this 
somewhat laggard country; but we know of no previous 
instance in the United Kingdom where the two-phase supply 
has been given direct to the consumer. The question may be 
raised— Why was not the three-phase system used ? To this 
we reply that the two-phase system will answer every purpose 
which may. be desired, practically as well asthe three-phase, 
while it is far superior for lighting. There is no need to 
balance accurately the loads on the various circuits, in order 
to secure constant pressure at the lamp terminals; either 
phase may be treated as a simple single-phase without 
regard for the other, whether in paralleling with existing 
single-phase machines or in supplying lamps. It is easy to 
convert a single-phase system to two-phase working, as the 
existing cables can be used; moreover, concentric cables with 
earthed outer can be used with the two-phase, but not with 
the three-phase system. If desired, three-phase currents 
may be obtained by means of stationary transformers from 
the two-phase mains, and rotary converters may be used 
to give direct currenta, though with a somewhat lower 
efficiency than with the three-phase system. 

The great advantage of the three-phase system lies, of 
course, in the lower cost of copper for the feeders, with equal 
stress on the insulating material; this, however, applies to a 
much less extent to the distributors, i in which а neutral return 
is necessary for ‘Supplying lamps. Apparently, however, the 
greater convenience and flexibility of the two-phase system 
more than compensate for the greater cost, and we see it being 
adopted not only by the Oounty of London Company, but 
also by the Metropolitan Oompany in its great works at 
Willesden, for transmission to sub-stations. Presumably the 
latter company also will ultimately find it advantageous to 
distribute asupply in both phases to certain districts. 

The use of а 530-volt direct current supply on the two- 
wire system is, we believe, not less novel than the two-phase 
supply. А direct current supply, in addition to the existing 
alternating system, was insisted on by the Board of Trade, 
when the company sought powers to adopt a lower frequency. 
Doubtless instances: have occurred in which private motors 
have been supplied from the generating station of an electric 
tramway, but that is a totally different case. Here we have 
the supply exclusively for private motors, with no suggestion 
of a trolley wire — al present! That there will sooner 
or later be a demand for supply to the various electric 
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tramways and railways projected in the neighbourhood, is 


obviously a not unreasonable supposition. 

In passing, we may draw attention also to the important 
duties assigned to the large storage battery, which is run in 
parallel with the direct current generators; at times of very 
light load, the battery is able, by means of the motor- 
generators, to supply ourrent on all three systems, enabling 
the whole of the engines to be stopped. 

The progress of these enterprising undertakings is 
remarkable for ita rapidity. If the present rate is main- 
tained, the output of the Ойу Road station alone will in four 
years exoeed the (present) joint output of the two largest 
supply companies in the metropolitan area! Nor is it too 
optimistic a view to take that this result may actually be 
achieved ; the wave of expansion which has overtaken the 
electrical industry in every branch has not yet, in our 
opinion, reached its climax ; and we hope to see it attain 
to proportions as yet undreamt of. With the probable 
passing into law of the numerous electrical power distribution 
Bills, now before Parliament, will oomeimmense developments, 
not only in the electrical trades, but, as we hope, in the 
numerous industries which will profit by cheap and handy 
power ; the corresponding benefit to the country at large can- 
not fail to be of the first importance, and this, coupled with the 
efforts now being made by our manufacturers to maintain 
(not to regain—it is not lost yet, by a long way) the 
engineering supremacy of this country, justifies our 
diction that the twentieth century will be well-named the 
Golden Age of Electricity. . i 


I Tr is no doubt desirable in the interests 
 Pneumatc-Toos. of electrical industry to find as many 
useful applications as possible for electrical energy. It 
would, however, be folly. to ignore other agencies, not merely 
because the electrical mechanician must know what other 
agencies are accomplishing in order that he may compete 
with judgment, but because other agencies are absolutely 
superior to electrical agencies in oertain situations. It is 
far too much the fashion to condemn com alr ав 
a motive 


the it supplied fresh air to the men where it was 
much needed, and it reduced the temperature at the workin 
face. Had electricity been employed other means wo 

have been required to ventilate the workings, and the 
heat generated by the electricity would to a certain, if emall 
extent, have been undesirable. So in driving tools. There 
are no doubt tools, which even in the оры workshop, are 
better air-driven than electrically. Small lifts over lathes 
and other tools are preferred to electrical lifts by many 
shop managers both here and in America, and as 
regards other tools there will always be a wide field where 


personal eem or prejudioe may influence the choice, 
especially if, 


as should be the case, both forms of energy 

are available. In sueh cases it would not be easy to say 
резо the line lay dividing the fields of the two powers. 
. E. О. Amos read a paper at the recent meeting of 
the Institution of Mechanical Engineers that is well worth 
study, for in it are described and illustrated some of the many 
pneumatic tools to which the attention of engineers may 
particularly bedirected. Foremost amongst these are hammers, 
rivetters and drills, Hammers consist of several forms of 
percussion tools capable of striking 1,500 to 2,000 blows 
per minute, and in some hammers even 10,000 to 20,000 
lows per minute are secured. Sach hammers may be nsed 
for chipping, caulking, beading, fettling, scaling, rivetting, 
stone ing, and: so on. . Rivetters may be exemplified by 
a more than usually heavy style of hammer using air up to 
100 Ibs. and 125 ib. pressure. They will drive rivets in 
places inaccessible to a yoke or bear rivetter. The applica- 
tion of air to rotary tools is proved by its excellent work in 
drills, such as we saw recently in the shops of the Great 


Eastern Railway drilling through fire-boxes for the stay 
holes. But one of the best applications of air in the work- 
шр is in the вата] lifts over every tool of any size, to lift 
and support the work in progress of азо: They 
entirely abolish the pue in lowering the ordinary chain 
blocks, and they have go little mechanism about them as to 
be very cheap in maintenance. Mr. Amos adds to his ра 

a number of estimates by practical men of the economy due 
to the use of these various pneumatic tools. 


SUPPLIERS of electricity are justified in 
availing themselves of any means of in- 
| creasing their clientèle, but the circum- 
stances surrounding eleotricity supply are such that the 
suppliers themselves do very little in the way of direct can- 
vassing. In this respect the local wireman is a useful ally so 
far as securing consumers is concerned, and the hire-purchase 
system of wiring must also be a useful factor in increasing 
the output of a central station. Free“ wiring is, how- 
ever, an unfortunate misnomer, and so far from being free, 
it is about as expensive a means of wiring a house as there is. 
It is, however, a very convenient method, and in houses and 
shops where short tenancies prevail it is distinctly useful; 
indeed, one may go во far as to say that without some such 
arrangement there are many people who would not become 
users of electricity. We have often heard complaints made 
against the system, one of the chief being that the con- 
sumer was hedged round with too many agreements. A 


The Hire Wire 
System. 


Assuming that 6d. per 
unit is charged, the addition of 14. for wiring may 
not appear to be a very large proportionate increase, 
taking the average consumption of a 8-0 P. lamp as 14 
units per annum, a householder with 20 lamps con- 
nected would pay £1 38. 4d. for the wiring, while, if 
he got no rebate, his bill for current would come to about 
£14. Under such circumstances the charges for kin on 
not appear to be excessive ; at the same time опе is a 
curious to know how much profit the free" wiri фт 
makes out of fittings. If a consumer adopted a renta 
system of wiring he might be inclined to become a little 
extravagant regarding fittings, and we imagine that any free 
wiring company, if it knew its business, would not be 
slow to take advantage of such a fact. It is not always a 
disadvantage to have a working. arrangement between a 
supply authority and a free wiring concern, for i& ought 
certainly to tend to better work, assuming each did its duty ; 
on the other hand, the electrical engineer is in a somewhat 
delicate iposition, and knowing how well free wiring helps 
to improve his load, might occasionally have a prejudice 
against local wiremen. There may be a good deal that is 
commendable in the ишаре of the hire-purchase system, 
but we think that the proper persons to carry it out are 
the suppliers of electricity. We are aware of the difficulties 
that exist in this connection, therefore one is compelled to 
make the best of existing arrangements. As an aid to 
developi g. the use of electricity among the poorer classes, 
* free " wiring may be of great use, though we should like to 
see its application adopted more generally by local authorities, 
whose duty it is to bring electricity before every inhabitant. 
As far as we have seen, about the only duty recognised by 
some authorities is to lay mains when it is likely to pay 
them, and not till then. We know a case where a resident 
in a locality in which there is a supply of electricity, applied 
to the Vestry to be connected on to the system, but was 
quietly informed that if he could get anybody else in the 
same thoroughfare to take electric light they might consider 
the question. In other words, he had to canvass the 
neighbourhood before the Vestry could see their way to carry 
ont their moral duty. 
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ELECTRIC CRANES. 


(Continued from page 60.) 


Fia.-25 shows a 20-ton three-motor crane, made by Messrs. 
Vaughan & Son, of Manchester, which is in use in Messrs, 
Parker's erecting shop, and fitted with Parker motors. A 


ГЕЗ Ф 9 | 


view from the other side of a similar crane, of 45 feet spen, 
is given in fig. 26. | 
is crane, with light loads, has a longitudinal traverse of 
about 300 feet per minute, and a cross-traversing motion of 
150 feet per minute. 
The orab sides are of cast-iron firmly stayed together, and 


The orane is spur driven throughont, and is provided with 
a magnetic brake similar to the one already described. 

The electric equipment of the crane consista of three series- 
wound motors, each controlled by its own independent 
resistance and reversing switch. Particular attention is 
called to the low speeds of the crab motors, which normally 
run at 800 revolutions per minute, Although this necessarily 
makes the cranes somewhat more expensive, in consequence 
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of the increased cost of the motors, it ів claimed that the 
advantages obtained, such as the quioker stopping and 
reversing powers, longer life of the crane, e tion of 
high-speed gear wheels, and the consequent smoother running, 
more & орен for whatever additional expenditure 
may be involved. | | ! 


Fio. 26. 


fitted throughout with steel axles and shafts revolving: in 
-metal bearings. The hoisting barrel has a right and 

left-hand groove to ensure a true vertical lift of the load and 

Ца equal distribution on each girder. 

: wire rope is used in preference to chain, and the 

lifting hook is fitted with hardened cast-steel balls and plates 

under the head to permit of the maximum load being freely 


+ 


revolved, — | 


Messrs. Vaughan & Son have adopted the liquid resistance 
type in preference to metallic switches. The frequent 
renewals consequent upon the. destruotive sparking in con- 
nection with the latter type (even when the motor is wound 
specially to suit), it is stated, put them at a disadvantage when 
compared with the liquid resistances, where contact is made 
and broken upon the surface of the solution, thus obviating 
any sparking about the details. 
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One of the greatest advantages of electrically-driven oranes 
is their great economy of power; tesis made on one of 
Vaughan's electric oranes reveal а mechanical efficiency of 
over 52 per cent, The figures given below are the results of 
а test made by the Electric Construction Company, Limited, 
of Wolverhampton, on a three-motor electric traveller made 
by Messrs. Vaughan & Son :— 


5-TON OVERHEAD ELECTRIC TRAVELLER. 


| 


Motion. | Speed. ага Noles: absorbed. 

HorsTING | 

5 5'5 ft. p. min 28 100 3:87 

Light 115 ů „ „ 100 107 
Cross TRaVERSING 

bj tons 85 „ „ 16 100 21 

Light eee | 110 I 6 100 | `8 
Londrrop ma. TRAVSRSING : | 

53 tcns ... ET 230 5 38 109 52 

Light M 500 Pe 26 | 103 86 


| | 


THE POLLAK-VIRAG SYSTEM ОР 
TELEGRAPHY. 


Bv OHAS. Н. GARLAND. 


Leavine aside the consideration of wireless tel phy, the 

trend of telegraphic invention in recent years has been alwa 
ty of the 

end divide 


popular in Britain is the increase of the number of seta of 
apparatus which can be worked simultaneously on the same 
line. From the duplex, the quadruplex, through the Delany 
multiplex, up to the crowning point of Mr. Pollock's inven- 
tion, the ends of the lines have themselves fan-wise 
to the extent of carrying six independent duplex seta working 


simultaneously. 
Among the type-printing telegraphs the Hughes has been 


duplexed, and the Baudot has carried the multiplex system 


among the same class of apparatus, 

The second class of inventions has run alon 
the Wheatstone automatic telegraph, the speed of which has 
been gradually increased up to 400 w per minute, or 
24,000 words hour. The system which I propose to 
describe is a development along this line which claims to 
transmit 100,000 words per hour, I am indebted to the 
courtesy of Hofrath Josef Kareis, of Vienna, for the details 
which follow. | 

The following teble illustrates the relative hourly trans- 

according to the 


the line of 


mitting capacity of the various systems 
Austrian compatation :— 
: System. 10 words 5 
NU 25 
» duplex d$. йй “а 40 
d m" oes TIN età UN 
Bae... . 400 
Wheatstone ... ese is ove 2,400 
Pollak-Virág ... eis à 10,000 
A short digression is justifiable here for the of 
drawing attention to a remarkable oonfliot of e oe with 


regard to the carrying capacity of the Morse. “The average 
speed," says Hofrath Kareis, “is 25 messages of 10 words each 
per hour, and he must be an exceptionally skilfal telegraphist 
who can despatch 80 messages an hour.” The average cost 
of an English telegram is 7}d., во we can assume the a E 
length to be "fs words, and at least five- unpaid words, 
3 in all. Yet уат to the British Post Office 

А messages per hour for а competent raphist 
is “ fair," 85 to 45 is “ good,” and under 5 might 
for an hour or two continuously receive from 50 to 60 


Pesth to his system, which at that time was in an undevelop 


measages hour. The actual working average, which is, 
of боло, much affected by loss of time in other than 
operating work, seldom exceeds 20 messages per hour, and 
even this is greatly in excess of the Austrian estimate. 

The Pollak-Virig system takes ita name from its 
inventors, Anton Pollak, an Austrian electrician, and Josef 


. Virág, a mechanical engineer. As the above table shows, 


the system renders possible a speed which has hitherto been 
regarded as impossible. Some two years ago Pollak drew 
the attention of the United Electrical Company, of Buda- 


. 


state. The company instantly recognised the value of the 
invention, set up a special laboratory for further ex- 
periments, and secured for this the co-operation 
of the able physicist and mechanician, Josef Viriz. Еге 
long the experiments resulted in the production of the 
T he sending ie te atically carried out b f 

autom ied out by meansofa paper 
ribbon resembling in many Е that used for the Wheat- 
stone apparatus. The ribbon carries two series of perforations 
—an upper and lower series (fig. 1), of which the upper series 


Fra. 1. 
N. в. C. D, 


О 


730. D D 0 
- 0 000 OQ 0D 


representa the dashes of the Morse alphabet, and the lower 
series Ше dots. The reception is effected by means of a 
telephone membrane, whioh carries a small mirror. This 
mirror directs a ligh 

imprints a line whio 


rating 
ribbon, and requires no detailed description. The ribbon is 
inserted in an automatic transmitter, of which the essential 
sending parts over а 
metal cylinder and beneath two metal brushes. 
3 рее per to кар pine а position 
two lines o orations. In this wa o pasage 
у all апа 


ol a perforation allows one or other of the brushes to 


come in contact with the metal cylinder beneath. The 
brash which corresponds to the upper series of perforations 
is joined to the positive pole of the battery, whilst the 
brush whioh corresponds to the lower series of perforations 
is connected with the negative pole. The metal cylinder is 
Joined to the line. The battery is joined to earth or to a 
return line. It will thus happen that when a perforation of 


Fig. 3. 


the upper series Vadis sepas to the dashes of the Morse 
alphabet passes under the brush of the transmitter, the brush 
comes in contact with the metal oylinder and joins the positive 
pole of the battery to line, whilst if a perforation of the lower, 


РА * 
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or dot, series „the corresponding brush will oome into 
contact. with the cylinder, and the negative pole of the battery 
will be joined to line. By this means currents of differing 
direction are sent into the receiving apparatus. Fig. 8 will 
make the above — 9 more easily understood. 

| To be continued.) 


SOME MECHANICAL DETAILS ОР DYNAMO 
DESIGN. 


Bx E. KILBURN SCOTT. 


(Concluded from page 845.) 


Driving Horns.—In smooth-core armatures the question 
of driving horns is an important one on account of the 
tangential drag on the conductors. The usual method for 
fixing driving horns is to snip out channels in some of the 
core discs, £o that when built up there are several rows of 


Втрв Уп. 


Fio. 11.—Esp View. 


holes in the core, say, $ inch long, 1 inch wide, and ths inch 
deep. Hornbeam pegs, A A, are driven tightly into these 
holes, and when the winding is completed the piano wire 
bindings are carried over the top, as shown at в, fig. 11. 
Shallow slots аге sometimes milled out rigbt along the 
surface of the core, into which fibre keys are fitted, but this 


Fia. 12. —PrAR. 


is not recommended because at high temperatures all 
varieties of fibre have a nasty way of losing their nature, 
and the long slots also cause flats on the commutator. 

In a line of dynamos which the writer designed about six 
years ago, the conductors were positively driven by discs of 
Germam silver driven tight into, but insulated from, the core. 
The method is thoroughly mechanical, and uses up very 
little space (see fig. 12; к is the German silver disc, F mica, 
D the core, and в the binding). 

Corner of Armature Core.—The most usual place for a 
amooth~core armature to break down is at the corner of the 
core, for unless the winder is very expert he makes a botched 
job of the insulation on these corners on account of the 
unworkable nature of raw mica. The trouble can be avoided 
by separately forming up a ring of micanite tn the radius of 


the corner, as shown at a in fig. 12. Longoloth and mica, 
arranged in three layers to thoroughly break joint, are laid in 
the former, stiff varnish being employed to cement the whole 


Compound insulation. 
Fra. 13 


together. The male plate, А, fig. 13, is then sorewed down 
and the whole thoroughly baked. | 

End Connections.—Of the two kinds of end strip connec- 
tions for bar armatures, that marked 4 in fig. 14 is the most 


Fria. 14. 


commonly used, although в has the advantage that the 
straight or i р, makes an excellent fan. In out- 
ting out the end connections from sheet copper there is 
always a certain amount of waste, as shown shaded in c and 
D and к, fig. 15. The first two show the usual method of 


C 


Fia. 15. 


cutting ont, but к, suggested by the writer, gives a saving 
over D of 10 or 12 per cent. in copper according to the area 
of the sheet. 

The particular grade of hardness is an important matter 


Fia. 16. 


in this copper, very thin end connections being hard drawn 
whilst the thickest should be comparatively soft, It is not 
advisable, however, to have the copper sheet more than 


E 
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Dg-inch thick on account of the difficulty in bending; 
when the output is во large as to require more than g- inch 
it is better to lay two or three strips in parallel. This is also 
an advantage, because the soldered joints may then be of 
greater area, as shown at H in fig. 16. 

Joints for End Connections.— It has long been 5 
to make a saw cut in the end of the bar to receive the en 
connection, and although this is much easier to do now that 
solid copper ends are burnt on to laminated conduotors, it is 
still very expensive. It may happen that the saw out is a 
little too wide for the copper strip, with the consequence 
that too much solder is ше, giving a high resistanoe joint 
something like к in fig. 16. A much cheaper method is that 
shown at т, and м in fig. 16, and algo at B in fig. 14. In this 
case the side of conductor is milled down, and the end strip 
after being prepared and tinned is simply laid against it, the 


two being then bound together by wire through the 
holes puuched in the end connections. In the writer's opinion 


it ir almost as bad to omit these bindings as to send an 
armature out of the winding shop without a thorongh baking 
and insulation or break-down test. | 
The copper strip should be put on the side shown at L, 
and not as at M, or otherwise, when jointing, the solder is 
liable to run down into the interior of the end connections. 
If the above precaution of binding the joint is taken, 
thickening up the end connections, as shown at Rin fig 17, 


Fra. 17. 


is unnecessary. The extra strip at Р is also unnecessary as 
it uses up space which ought to be allowed for insulation, 
this being the part where there is considerable liability of 
breakdown. 

Some designers mount the end connections on an insu- 
lated metal bush, fixing them up tight so that the set of 
end connections can be handled independently. With the 
radial type of end connection shown at B in fig. 14, a bush is 
` necessary, but it can be dispensed with in the butterfly type, 
the connections being simply very thickly insulated and held 
central by a wooden ring fastened in the winding cup. 


THE CONSTRUCTION OF OVERHEAD 
EQUIPMENTS. 


III. | 
(Continued from page 342.) 


THE purpose of overhead construction is the carrying of the 
copper wire under which run the little grooved wheels of the 
trolley. The first trolleys in electrical tramway work were 
little trucks of brass with four wheels. They were veritable 
trolleys and ran on two rails, and from this early type the 

resent single wheel trolley has lineally descended, or perhaps 
it should be said has ascended to its present position of 20 
feet above road level. The duty of overhead construction is 
then simply to carry the load of the trolley wire, for the 
running of the trolley is merely a temporary relief to this 
load ; it adds nothing to the stress or load, its pressure being 
upward, The trolley wire probably most usual in this 
country is that which has a diameter of 0324 of an 
inch, weighs 953 lbs. per 1,000 yards, and has a cross- 
section 0:0824 of a square inch. It is known as No. 0 
S.W.G. The usual span from pole to pole being 40 yards, 
and there being two trolley wires, the weight of copper per 
span of 40 yards is 38°12 lbs. for each wire, or 76} Ibs. per 


span. This is the weight to be carried by each span wire or 
bracket arm. 

It is a fair approximation to estimate the load at 1 Ib. and 
an eighth per yard, for, in addition to the trolley wire, there 
is the weight of the two hangers, and the actual load is 
probably 90 lbs. per span. The trolley wire itself hangs in 
а true catenarian curve (fig. 15). This is the curve of free 
suspension of a rope or chain of equal weight throughont. 
Tt is such that | | 


i в" -*) 
y US 2 + 6 
where m is the modulus or parameter, and в” is the hyper- 
bolic anti-logarithm of =, апа 9 is the reciprocal of it. 


Thus e! is the тро anti-logarithm of 2, e being the 
hyperbolic logarithm of 10 or 2:3026, a number which 
curiously is almost identical with the ratio of the pressure 
of water per square inch and the head in feet. The length 
of the arc A B ; 


= Vy m = 2+ З m? + 5 må + &c. 


The parabola, however, bears во cloge a resemblance to the 
catenary that it may be substituted in all calculations. 
Thus in fig. 16 let the span be designated by a. 

ул уз = ordinates at point of support, 

т == focal distance, 
$ = tangent at у, y; 
v — vertical pressure on point of support, 
s = length from lowest point to y; уз, 
i % = abecissæ at lowest point, 
p = load per unit of horizontal length. 


Vy, V y. 
! “у, + V ys с Vu T V y. 
a? 
1% T 4 ½ T 8 Ууу, ' 
these serve for lines on a gradient. = 


When y, and y; are on the game level, | 

а а 

3 3 m = 16 в 
Calling the horizontal tension = R, then 


V, — 72 and Tı = T. = 


їй ИЙ шр ы ЁЁ сс. 
2уу+ 2 ½% + 4 Vy, у» 


and the tension at the points of support 
4 2 
=н=вА/(1+ it ) 
When y, and y, are equal, then 
_ ра? m 16 y? 
a= % авїн = А/ (1+ ) 


a 


v = 2 p., In practice we may call p = 1, a = 40. 
Let y be assumed to Бе 1, ог 1foct. Then the tension 


at the bottom of the curve will be R А 


600 lbs., which is equivalent to 7,500 lbe. IE uare inch. 
Obviously the stress varies inversely as the dip, and a double 
tension will accompany a redaction of dip to 6 inches. The 
length of the curve is represented by the formula 


— — 


* у (y + 1) t ij byp. loz vty +4) 


2 
2 


2 
but approximately enough for trolley wire purposes 8 =2-+ iy 


nearly, or 2 s = а + E when y, — y.. From this may 


be computed the length of wire to a span of any dip. Thus 


1 
for а 40 yards span, the half length в = 20 + хі or 
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20 + ur The dip of 1 foot only adds, in fact, 770 of a 

to the half length between the poles, a 40 yards 
de чк аз. 40 yards and about the of an inch 
b-sides. Very little expansion by heat adds greatly to 
80° F., which may be 


sion of copper is about 00000955 per 
000764 of 40 yards—say, 08 of a yard 
would produce a sag of 4 feet 3 inches if a wire put up at 
0° with 6 inches sag were measured on a hot day at 80°. 
Thus is seen the importance of careful allowance for tem- 
perature, for it is evident that for each 20° difference ‘of 
temperature there will be an average difference of sag of 
1 foot. It is, however, probable that in a well put up 
line the pn easement of the tension of the wire permits 
a part of the sag to be taken up by the recovery of the 
anchor Poen which straighten up а little, and by 
the similar straightening up of the pons round the curves. 
Both these factors assist in ting the otherwise 


Fie. 16. 


There is also another 


exoeasive differences of sag. 
moderati equalising influence at work and one that 


and 


has received little or no recognition. This is the expansion 
of the earth itself. Certain soils, such as clay, may appear 
ing earths 


to crack and dry in with heat, but the non-shrink 


and semi-rocks undoubtedly must alter somewhat with 


uis rige and a very slight ion will considerably 
modify the sag that would occur if the earth’s surface were 
unalterable. One formula for calculating the dip due to 
temperature is as follows :— 


ES A — 8а 
FF | 
where 2 = 2 s, Thus for our standard example of а 40 yards 
span and a wire lengthened 1 inch by temperature, we should 


9 x 40 x 4003 — 4,800 
y = . 


: М 2% = 067 уй, 
or jost over 24 inches, 


'в formula for the added length necessary to pro- - 


duce a given additional dip is 
2 ds 16 y 
dy — За e 

Calling the added length 0:8 inch we have 
2 x 08 


as y is, вау, 1 foot or 12 inches, and a as before 40 yards or 
1,440 inches, we find | 


Hence dy = 18:5 inches Thus if we assume a dip of 
12 inches already existing, the of -ths of an inch 
dips do not take place 
of the seles ronnd cartes and the better upetand- 
spring ев го curves ап etter — 
ing of dein aud anchor pole wi they aco relleved of 
stress with each increase of dip. 

The breaking stress of hard-drawn copper is 26 tons per 
quare inch or 58,240 lbs. The tension of 600 lbs. above 
stated, or 7,500 lbs. per square inch is thus about one-eighth 


of the ultimate stren The 26 tons limit is, however, 
apt to be reduced in the process of soldering the wire to the 
nsion ears, and the margin is not excessive, especially 
as it may happen any time that some partioular span will be 
drawn up to an unusually small dip by the gravity of a long 
down-hill stretch, the spans at the top of a hill always show- 
ing more or less tautnees from this cause, despite anchoring. 
For fuller information as to the parabola and the more 
correct oatenarian curves of suspension, the reader may 
refer to Bankine's “Civil Бш The calculation of 
etress on the span wires that carry trolley wire is very 
simple. In fig. 17 let А and в be two poles with a span wire 
batween them. The load of the two trolley wires may be 
taken as if both were centrally s on the span. Asume 
the span to be 80 feet, and the dip to be 1 foot. Then the 
stress in the wire will be a little over 15 times the load. 
This being 901b&., the pull on the span wire will be 1,850 Ibs. 
as may be shown graphically in fig. 17. Thus y being 1 foot, 
and the half span s being 15 feet to the same scale, s will 
represent the on the pole, while the disgonal line d is 
the pull in wire. If y = 90 lbs., then s = 1,850, 
and d being the hypotenus» of a right triangle will be 
90 x V y! + з = 90 V 226, or 1,859°7. The stress in 
| то thus varies very nearly as the reciprocal of the dip 
о e ^, 
The material and Quality of wire admit of 
considerable Даны 
should be galvani 


strong steel of the highest class, but soft and 
steel is desirable. The waste and corrosion, especially in 
manufaotui districts, is very severe, and it is necessary to 
employ wires of large diameter, or otherwise they lose 


Hs. 17. 


size, but it is not so neat со ав a smaller size, А 
great desideratum to-day of over 


is to 
htly coil 
strand round the end of the wire and the body as in 
telegraph construction. The only really strong joint is the 
twisted in splice which few can make, and which is 

too glow and costly for everyday use as it requires a long time 


to perform. 
(To be continued.) 


CURRENT SPECIFICATIONS. 


I, 
We have felt for some time that grave injustice is being 
done to the eleotrical M уз ustry by the insertion 
in publio contraots of clauses w limit the rights and 
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fetter the just freedom of the manufacturer, while in many 
cases they only defeat the ends they profess to serve. 

It is wel known tbat oonsulting engineers are often 
forced to insert these clanses in their specifications in order 
to comply with the instructions and standing orders of the 
public authorities for whom they act as technical advisers, 
and it would be as beneficial to them as to the manufacturer 
if these objectionable and unjust clauses were allowed to fall 
into disuse. | | 

With the hope of influencing the business men composing 
our Town, District, and County Councils, as well as other 
public bodies, who sre in the main the really respon- 
sible parties, we have decided in future to draw attention, 
from week to week, under the above heading, to any special 
features directly affecting electrical engineering manu- 
facturers in the specifications which come under our 
notice. | 7 

We do this, feeling convinced that it is usually only necee- 
gary for the injustice of any special clause to be pointed out 
to ensure its omission from the final contract, and trust that 
our efforts may aid towards the general adoption of a set of 
general conditions of contracts, which shall be fair to con- 
tractor and purchaser alike. 

It cannot be too strongly stated that there is no real 
antagonism between these apparently opposing interests, for 
experience proves that any curtailment of the just rights 
бсш reacts, almost immediately, injuriously upon the 
other. | 

The disadvantages arising from the non-standard con- 
dition of affairs at present existing has been apparent for 
some time, and the first step towards reform was taken two 
тан ago, when а сопѓегепсе was held of members of the 

unicipal Electrical Association representing publio authori- 
ties, and the Electrical Plant Manufacturers Association, 
representing the electrical industry, at which a number of 
clauses were mutually agreed upon, which formed a tolerably 
fair compromise between the various interests involved. 

It is a matter of regret that these clauses have not been 
more widely adopted, and that some of the authorities of 
our largest towns and cities are prominent in their efforts to 
impose upon British manufacturers conditions which are 
дир ga when they purchase machinery from American 
and Oontinental firms, a course of action they are not at all 
averse to following. | 

We гат now раев on to consider a specification under 
which tenders are at the present moment being invited for 
plant for the City of Leeds Tramways. 


Orrr or LEEDS TRAMWAYS. 


This specification for the supply of several 850-Kw. steam 
dynamos for traction work has prepared by Messrs. 

opkinson & Talbot. There is little to comment upon in 
the actual specification for the plant, but in several respects 
the general conditions are far from satisfactory. 

Olause 13 reads thus :— 


The contractor shall take the risk of and be answerable for all acci- 
dents and damages, personal, consequential or otherwise that may occur 
during the progress and until the expiration of 12 calendar montis 
after the entire completion of the work, and shall repair and make good 
the same from time to time as soon as possible at his own cost and 
charge, and indemnify and bear the Oorporation entirely harm- 
less therefrom, whether the liability be under the Workman’s Com- 
pensation Act, 1897, or otherwise, unless the engincers shall be satisfied 
that the accident arises from an ascertained cause other than a defect of 
construction, workmanship, or material, in which case the cost shall be 
borne by the Corporation, 


While in Clause 25, we read:— 


In the event of any difference of on, doubts or disputes 
arising respecting the meaning or intention of the drawings or speci- 
cation, or these conditions or the contract, or any or parts 
thereof respectively, or respecting the quality of the materials, 
matters, and things to be supplied by the contractor, or the execution 
of the work or any part or parts thereof respectively, or respecting 
any other matter or thing whatsoever arising out of or 
incidental to the contract, the same shall be and are hereby 
referred to the engineers, whose award, order amd decision 
shall be binding and final on both partics, and the submission hereby 
made shall not be revoked by eitner party hereto, and may be made a 
rule of any Divisional Court of Her Majesty's High Oourt of Justice, 
at the instance of either party to the contract, and either party to the 
contract may instruct counsel to appear and consent to such rule 
on behalf of the other party. 


In sub-section (c) of Clause 26, which deals with the con- 
Veni of labour to be observed by the contractor, we find 


The foregoing conditions shall not apply to any trade or trades 
during the exietencs of a general lock-out in such trade or trades. 
The Corporation shall be the sole judges as to whether such a general 
lock-out exists. | 

These extracts show the general tendency of tbe clauses 
which we may at least class under the general heading of 
undesirable. 

We have first and foremost the denial of any right on the 
part of the contractor to appeal to arbitration, and the placing 
of the Council's own engineer in the anomalous position of 
judge of his own case. This is unjust to the contractor, un- 
satisfactory to the Corporation since it renders it possible for 
ү аз to Ив bona fides to be attached to its motives, and 
unfair to the engineer who thus finds his freedom hampered 
and his actions impugned. In this case, however, the 
injustice to the contractor goes farther, for in Olause 13 the 
onus of proof as to whether an accident occurring during the 
period of maintenance is due to faulty workmanship or 
material is taken from the present user of the plant and 
placed on the shoulder of the absent contractor. An accident 
may often be caused by carelessness on the part of attendants, 
orin other ways with which the contractor may have nothing 
whatever to do, this cause may be unknown to the engineer 
and undisooverable by him, and simply because of this, he 
has absolute power to make an innocent party responsible 
for all damages. 

We suggest that all tenderers will unite in asking for the 
substitution for this clause of one reading something like 
the following, which is the standard clause agreed upon at 
the conferenoe between the representatives of the Municipal 
Electrical Association and the Electrical Plant Manufacturers’ 
Association above-mentioned :— 

The contractor shall be responsible for, and shall effectually main- 
tain and uphold in good and substantial condition, in accordance 
with the specification, fair wear and tear only excepted, all and every 
part of the contract works for a period of 12 months from the date of 
completion of the contract as certified by the engineer. 

The stipulation in Olause 26, to which reference has been 
made, is also unfair, No one party to the contract should 
be the sole judge of any factorlinvolved in that contract, 
without some right of appeal bring permitted to the other 

It may be a convenience to recite here the standard 
arbitration clause :— — 


In case any dispute or difference shall arise between the purchaser, 
or his engineer on his behalf, and the contractor, either during the 
es of the works or after the determination, abandonment, or 
h of the contract, as to the construction of the contract, 
or as to the reasonableness of any extra charge, or as to the 
withholding by the engineer of any certificate to which the con- 
tractor may claim to be entitled, then either y may, within 
72 hours, but not later, give to the other notice in writing 
of the existence of such dispute or difference, and such dispute or 
difference may be referred to arbitration, which arbitration shall be 
deemed to be a submission to arbitration, within the meaning of the 
Arbitration Act, 1889. | 


CORRESPONDENCE. 


What's in the Wind? 


In compeny with most engineers, I bave taken a v 
lively interest in the various schemes proposed with fad 
to the relief of the vehicular and other traffic in the metro- 
politan streets, and the acceleration of the postal services in 
and around London, and consequently I was pleased when 
the announcement was recently made that the old pneumatic 
tabe, which had lain so long perdu, was resuscitated, and 
about to be utilised for its original purpose, only actuated 
electrically and not pneumatically. I followed the scheme care- 
fully through the press, and was present at the lecture given 
by Prof. Carus-Wilson at the Langbourne Ward Club in 
October last, and have since eagerly looked for further 
information concerning it. In that, I have been disappointed, 
as not a word has been forthcoming ; but I have поре on, in 
the expectation that progress was being made, and a publio 
announcement would be shortly heralded. | i 

I understood from the lecture given at the Langbourne 
Ward C!ub that Prof. Oarus-Wilson was the “ High Priest ” 
of the electrical scheme, and, in fact, was the consultit g 
engineer of the company equipping the old tube. Judge of 
my surprise then, when attending at the Society of Arts on 
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Friday last, to hear this same Professor advostiog the 
employment of the pneumatic system, and damning the 
electrical. If thie is not an up-to-date exhibition of Vicar 
of Bray traits, then I'm a Boer! 

Perhaps the Professor will explain. His action certeialy 
requires it, for & more pronounced advertisement for an 
American system I never listened tc, nor one so oppo:el to 
his previous views. 

Marcus St. John. 


[We caunot see any reason for our correspondent’s com- 
laint. He has evidently failed to perceive that Prof. Carus- 
ilson was lecturing before the Sodiety of Arts on a system 
not intended to carry anything in the nature of freight, bat 
simply letters, The old pneumatic tube, on the other hand, 
which’ he heard about at the Langbourne Ward Olub, was 
intended for freight, and after a careful perusal of the Society 
of Arts’ paper, we have not come across any damnation of 
the scheme propuunded for utilising this old railway by 
means of electric propulsion —Eps Егкс. Rev. ] 


Browett, Lindley & Co, Limited, Incorporated October 
9th, 1890. 


As Some misunderstanding has arisen with reference to the 
notice which has been issued for creditors of this company 
to send in their claims to the liquidator, we are requested to 
state that such notice applies only to the creditors of the o'd 
company (incorporated in 1890), which is being wound-up 
for the purpose of reconstruction only, and which has already 
paid off its known debts and liabilities in full, and has 
returned to its shareholders their full capital, together with 
а premium thereon, and does not refer to the new company 
of the same name (incorporated in 1899), formed to take 
over and extend the business of the old company, and which 
has since mg 16th, 1899, been carrying on such business 
at Sandon Works, Patrioroft, in sacceasion to the old 
company. 

Addleshaw, Warburton & Co. 


p d 


The City Hoad Station. 


In these days, when we in England are soourged b 
prophets who are preaching the belated orusade of ааа. 
isation and interchangeability, I read with surprise and 
alarm your description, in last week's issue, of the above 
station. 

Are things what they seem ? 

Or is visions about ? 

Here we have a station which has been building for about 
six years, owned by a company formed nearly 10 years аро; 
and yet if some much-abnsed municipality had managed to 
collect together such a mixture of machinery and systems, I 
wonder what the technical papers would have mid. 
do we find in this electrical bazaar ? | 

Systems. (1) Two-phase, 2,000 volts, 50 periods for one 


district. (2) Single-phase, 2,000 volta, 100 periods for 
another district. (3) Continuous current at 550 volts with 


one pole earthed for power purposes. : | 
Machinery. (1) E.O.O. two-phase generators. (2) Brush 
single-phase generators. (3) General Electric (U. S.A.) 
continuous current generators. (4) Various motors by the 
E. O. C., Brosh Company, G. E. Co., and Westinghouse 
Company. (5) Various motor generators, makers not 
mentioned. (6) Brush engines, Allis engines, Chandler 


. 

would like to ask: Are we to remain for ever the 
laughing stock of America and the Continent in matters of 
this sort? — 

Is it necessary to instala separate direct current system 
and plant for power pu , When there is at hand a two- 
phase system? Above all, is it economical? Why was not 
а separate system of mains and plant installed for electrical 
cookery? Surely the shareholders would have a right to 
inquire as to the manner in which their money has been 
expended. No doubt we shall be told that the company has 


merely brought their station up to date, and that the t wo- 


phase plant is the latest addition. 
But before we = such а heterogeneous atation to the 
engineering world, let us remember that two-phase plant was 


What 


being made on the Continent before the out-of-date plant at 
this station was ordered. 
Truthful James. 


[The County of London Company is no doubt quite 
capable of defending itself; but if our correspondent had 
read the article more carefully, and had waited for the con- 
cluding instalment before rushing into print, he would have 
seen that (1) the company is about to replace the high- 
frequency plant by 50-period two-phase machines in both 
stations; (2) the company was compelled to provide a direot 
current power. supply in certain districts as a condition 
precedent to the above change; (3) that iu both oases the 
company has done pioneer work so far as this country is 
concerned.— Eps. Егес Rev. ] 


Municipal Retrogression. 


With reference to the continued opposition of the various 
municipal authorities, district councils, and others to the Bill 
of the Lancashire Electric Power Compauy now before 
Parliament, I think the public generally ought to be made 
кошш with the purpose of this Bill. 

dare venture to вау that practically the whole of our 
citizens have their eyes closed as to what it costs to produce 
electricity in Manchester, and those who are using it for 
lighting are little aware that they are paying for the electricity 
supplied to power users, the latter having the current for 
14d. per unit, whilat they who use it for lighting have to 
pay 51. per unit. 

he facts are these: The cost to produce electricity 
in Manchester is а little over 14d. per unit, and a further 
charge for depreciation in plant and interest on loans puts 
another 14d. on the cost ; 80 the net cost is about 8d. per 
unit to produce it, and the Oorporation actually sell it for 
141. unit to power users, 2d. por unit to themselves 
for public lighting, while the public who use it for lighting, 
pays 5d, per unit. ' 

he opposition may argue that only charging 14d. to 
power users is an inducement to get а day load, that may be 
во, but it does not вау it is right, we all know the net cost 
of production has to be met, go this falls upon those who 
uie it for lighting, so in face of this, where is there any 
inducement to discontinue the use of gas for lighting while 
we have to pay as much again for electricity ? 

We are far behind America and the Continent in electrical 
matters, and continued opposition to these Bills is only 
keeping us so much more behind. The average charge 
unit in America is about hd. per unit; compare this with our 
Manchester charges. : : | 

Under the present system in Manchester it cannot be 
altered, it is only when produced in large bulk and supplied 
over а large area that the price becomes less, also the day 
and night loads have а оһапое of being balanced ina system 
of general distribution. 

Then, again, there are small country places where it will 
never pay to put down generating plant for the few 
дшн of such isolated pees ы н - the mA of the 
arge power company through these small towns а 
Bupply is easily given, thus a benefit is given to everyone. 
Will they who oppose these schemes please say how the 
small rural districts are to be dealt witb, or are they to 
remain in their present behind state for ever or until they 
grow into large towns ? | 

Manchester people are great oo-operators, with their 
wealthy co-operative societies, во on this score, instead of being 
the foremost in opposing this Bill, they ought to be the 
very ones to support it, as this scheme is practically a co- 
operative society in electricity. The Bill provides that all 
net profita, after paving 10 per oent., is divisible with the 
consumers, and the consumers will be given every chanoe of 
taking up shares. | 

A mistaken idea exists amongst many people that this 
company will want to pull up the streets to put in their mains. 
They want nothing of the kind; the company only want to 
supply electricity in bulk. The Corporation can lay their 
own mains and use it as they wish, or sell it again to the 
users. Thus a profit would be mide, which would perhaps 
pay better than the present profit made by each town 
generating ita own current. з: 

A time will come when the present state of things must 
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be altered to put us in line with Continental competitors, 
and I think the House of Commons in allowing the Bill to 
be read a second time acted for public benefit. The public 
ought to demand from their representatives why they o 

the Bill, and why are ger ae companies allowed in 
London, and there they are to lay their own mains? 
I think that what is good for London is good for us, or 
even better, seeing we have the coal fields in our midst. 
The public in general do not know very much about these 
schemes, and their municipal advisers for some reason or 
other do their best to keep them from knowing. 


Thos. Winstanley. 
Manchester, March 13th, 1900. 


BUSINESS NOTES. 


Electrical Wares Exported. 


Wax mme Мав. 147TH, 1899 | Wx нина Man 131s, 1900. 


Alexandria .. Value £200 Amsterdam .. 0€. Value £140 
r - vi .. 133 Buenos Ayres. Teleg.mat. .. 495 
Antwerp. Electric fuses .. 261 Calcutta  .. s T T 
Bombay 75 T МЕ .. 280 Cape Town de Р . 687 
Teleg. mat. 152 Channel Islands .. ER .. 290 
Boulogne ee 112 Cologne ee es ee ee 25 
Buenos Ayres 6 Copenhagen és ‘A Ms 14 
outta 1.920 Durban zë "T x 140 
Cepe Town. 187 Gothenburg. Teleg. wire 20 
Colombo 102 Hamburg. Teleg. mat... .. 700 
Dunkirk 250 Karachi. Teleg. mat. .. .. 8,407 
ban "i i s ds 98 Launceston " is Aet 46 
Esst London ee ee eo 26 Madras ee ee ae е» 49 
Flushing iá "А 8 41 Malta is es ve Es 61 
Genoa Melbourne. Teleg. wire .. 2,961 
Hamburg 590 Odessa es A at .. 150 
Hong Kong. ki МА 14 Rio Janeiro. Teleg. mat. 
Melbourne. Teleg. mat. 210 Rotterdam. Teleg. mat. .. 200 
Montr ee ee ее ee 10 Shanghai Ф ee ee ee 342 
í ee 8,151 Bingapore .. EN 5 ss 10 
Ostend : 70 Stockholm. Teleg. wire (105 tons) — 
Perth.. bs 56 Sydney. s s .. 460 
Port Chalmers s 2% 28 Valparaiso.. ws 925 es 112 
Port Elizabeth * s „ „ 823 
эз тиернолен .. 1,194 
Rio de Janeiro. Teleg mat. 490 
tterdam. Teleg. mat. ee 116 
Singapore a os ee 25 
Sydney R 158 
Trieste zi is 150 
i Teleg. mat. 28 
Wellington... 26 
Yokohama ois 18 
Total T 49,980 Total А 210,987 


Foreign Goods Transhipped. 


Rouen. Railway elec. appts... £280 | 


Annual Dinner. — The employés of Messrs. C. A: 
Parsons & Oo. held their annual dinner at the Princess Restaurant» 
Newcastle, last Satarday week. Mr. J. G. Turnbull presided. 

Bankruptey Proceedings.— Notice of a first and final 
dividend of бе 93d. in re Blackburn, Walker & Oo., electrical and 
mechanical of 


Cleckheaton, is given in the London Gazette. ` 


engineers, 

Mr. J. R. Ward, of 17, North Street, Brighton, has been appointed 
trustee in the matter of Benjamin Symmons (В. Symmons & Oo.) 
electrical engineer of Brighton and Hove. 

At the Bristol Bankruptcy Court last week the examination of 


Fredk. King, engineer, was further adjourned on the 
application of the Official Receiver. : ее 


Dissolutieu. — Messrs. G. О. Allingham and W. 


Fennell ham & Harrow ; nstone) ha 
аата sear, z Fennell, Green, Leyto ) e 


Books Received.“ Field Testing for Gold and Silver” 
kd "The ue Арыш . —— Te 

8 @ " eve " H 
Liberty Review Publishing vum ec Limited. 14 8d. 


Catalogues and Lists—Messrs. Coxon, Schmahl and 
Barrell, 18, Grainger Street, Newcastle-on-Tyne, send us a useful list 
of metal gongs for electric belle, &c. The sizes and approximate 
weights vede arri are given in tabular form. 

союб тоон and drawings of the ' Luna " arc 
lamps has been issued the Electrical Company, Limited, of 
. Charing Oross Road. 

Pamphlet No. 53 of the B.T.H. Oo. gives illustrations and general 
details of carbon feed alternatiug enclosed arc lamps. 

The Société Francise des Accumulateurs Puéaix,“ of 27, Rue 
Cavé à Levallois (Beine), have sent us а sheet of the "Pnónix" 
accumulators, giving prices, weights, capacities, &c. 

Messrs. Adams & Oo., of Lowestoft, have brought out a wholesale 
prica list of oil motors, motor parts, &c. A description is given of 
the Adams oil motor, which works on the Oito principle, and is 
manufactured for autocar work. Various parts for autocar aad cycle 
work are also ircluded in the list. 

Mes-. W. F. Dennis & Oo. have issued for the use of the trade 
the " Fredennis” wire gauge table and trade price list, wherein are 
given in а compact form a list of the various articles stocked by the 


firm at the London stores. The culars include wires of all kinds 


of this са is stated “to 


ing e 
Shipping Oompany, Mi h, comprising two 5 
* Belliss „ developing 175 rg» 
for electric cranes on their wharf; two these 
out of а total of eight, each to lift 5 tons, have already been 
- HP. a 20 HP. slewing motor, 
and both motions can be in operation at the same ti 


space is Ba ce in the power station for a 
be dynamos supply current at 220 
(отаде battery. Іа all about 3 miles of 


cations have been сае for connection during 
of over 2,000 additional lamps. Although this station has only 


3 which result is obtained by careful m 


stand-by charges, as one or more engines can be started up at апу 
time in about 5 minutes from the gas remaining in the holder, and in 
10 minutes new gas can be produced in any desired quantities; it is 
thus possible to work these engines either at full load or not at all, 
80 0 at working economy. Farther mains are now to be 
laid downj and a third and dynamo and second set of cells 
will be required within a few months, when the station will be 
capable of supplying 6,000 lam The works have been Мыр 
of swi'chboards for electric lightiog, power, 
telephone work, telephone instruments, tell-tales, &, and during the 


posible. The firn gens рга h wiring depart- 
ө, are now a ouse- 
opening a demand 


ment in order that they with their increasing 
for this class of work. ad р 

Electrical Imports.—The imports of foreign electrical 
eres into the United Kingdom during Feb last 
attained to a 


value of 780 with £63,153 in the 
: deleta ue of £60,780 as compared 1 


Hunt v. India-Rubber Company.— Before Mr. Justice 
Grantham, in the Queen's Bench Division last Friday, the case of 


McOall, Q C. (with him Mr. Tindal Atkinson 
ae Gon err ева a 


Madras Electric Tramways, Limited.—U ndera winding- 
up order madein the High Court against this company, the statutory 
meetings of the creditors and shareholders were held on the 9th inst. at 
the Board of Trade offices, Carey Street, Lincoln's Inn Fields, W.O. Mr. 
Winearis, Assistant Official Receiver, reported that the winding-up 


ngs 
£2,882 ; a fully secured debt of £78,458 to the 
who held security to the value of £90,000, and 
£41,000. After satisfying the first debenture bond-holders there was 
a deficit of £1,088 with regard to the claims of the second debenture 
holders, and consequently there would be nothing whatever for the 
unsecured creditcrs. The assets of the company consisted of the 
concession, land, tramway, and undertaking in Madras, held by the 
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contractors who were the Electric Construction Com Limited. 
Those assets were estimated to have cost £119,931, and their present 
value was placed at £90,000. T'here were 86 shareholders on the 
London register; & sum of £14,427 had been paid on shares, aud 
7,760 shares had been issued as fully paid. The Indian register 


that 11,890 shares issued to the contractors as fally paid had been 

, and 2,615 shares had been forfeited for non-payment of 
calls, thus reducing the total share issue to £64,900. The deficiency 
to the contributories was returned in the accounts at £68,871. The 
company was promoted by Messrs. Hutchinson & Oo, and was 
incorporated on April 2nd, 1892, with a nominal capital of £100,000 
divided into £1 shares, to acquire a concession granted by 
the munici authorities of Madras for the constructing and 
working tramways in Madras. The first directors were 
Mr. Wm. Digby ашап, Mr. B. A. Ohalk, Sir M. M. 


Bh 
Mr. Obalk resigned office in 1895. By an agreement dated 
16th, 1892, Messrs. Digby and Chalk, who traded as Hatchin- 
son & Company, sold the conc:ssion to Mr. F. W. Fowler as trustee 
for the company for £10,000 payable in cash. The ment 
provided that Mr. Digby should act as chairman and thet Mr. Ohalk 
should be the managing director of the company, those two gentle- 
men undertaking to pay the expenses of the promotion and to 
subscribe for 2,000 shares. That agreement was adopted by the 
company on July 16th, 1892. A prospectus offering the whole of the 
capital for subscription was advertieed in April, 1892,in England 
and India. The fact that Messrs. Digby and Ohalk were interested 
as vendors was properly disclosed in the prospectus. At the first 
allotment, on June 14th, 1882, 17,866 shares were issued, of which 
number 6,000 were allotted to directors and 1,000 to the secretary of 
the company. 16 was a condition of the concession that the construc- 
tion of the tramway should not be commenced until £75,000 of the 
share capital had been subscribed. The first allotment proved to bs 
insufficient, and Mr. Digby, in September, 1892, proceeded to Madras 
with the result that a further allotment was made, and on July Srd, 


represented the nominal amount allotted as fully paid to the 
contractors on may 3rd, 1893. Certain shares were afterwards 
surrendered or forfeited, with the result that the present issued share 
capital of the company stood at £64,900. Under an agreement 
dated mi а 29th, 1892, the Electric Oonstraction 
Company ted, agreed to construct and equip the tramway 
for a sum of £59,950, of which £19,560 had been already paid in 
shares. The company decided to adopt the conduit system of electric 
traction which, it was stated, had been especially designed to meet 
local requirements. The building of the power station was commenced 
on September 18th, 1893; the construction of the permanent way 
of the first section of the tramway was commenced on January 10th 
1894, and it was for traffic on May 7th, 1895. By an agree- 
ment dated September 14th, 1894, the company issued to the 
contractors debentures for £20,000 (part of an issue of £25,000) as 
security for moneys expended by them. The remaining £5.000 
bonds were issued to Mr. Digby and Mr. Lusty (directors) to secure 
advances made, and to be made by them to the company. In August, 
1894, the company found itself unable to meet payments becoming 
due to the contractors and various questions arose between the two 

| It was arranged to refer the dispute to Mr. Jelf, Q.O., as 
sole arbitrator, and it was settled by an agreement in April, 1896, by 
which the balance owing to the contractors was fixed at £27,000. 
The conduit system on section 1 of the line proved to be a failure 
and the overhead system had since been sabstituted and used over 
the whole line. In January, 1895, the trustee for the first debenture 
holders took possession of the tramway and appointed managers who 
had since carried on the business. The company, on January 12th, 
1897, gave the contractors & first charge, ranking in front of the 
debentures for £25,000 and for any further sums they might 
advance for the purposes of the tramway. By an agreement dated 
February 20th, 1899, the company accepted the sum of 
£64,881 as the amount due to the contractors and gave them a 
further charge. They also issued to them as further security 
£8,000 second debenture bonds part of an issue of £25,000. 
The first three sections vale рин of the fourth and fifth 
sections ont of i the sections which it was 
contemplated should be made in the first instance had been completed 
and opened for traffic. The traffic returns furnished by the trustee 
for the debenture holders showed the following results :— 


One year's trading. Gross receipta. Number of passengers. 
1895-6 £7,212 2,479,902 
1896-7 7,730 2,758,500 
1897-8 11.181 9,643,125 
1898-9 11,916 9,989,961 


The amount shown by the statement of affairs to be due to the 
contractors at the date of the winding up order was £78,488 in 
respect of which they held the specific charges of January 13th, 1897, 
and February 20th, 1899; the £20,000 first debentures ; the £8,000 
second debentures; and they also claimed do have a second charge 
on the £5,000 first debentures issued to two of the directors as 
security for a sum not £3,500 advanced by them to the 
company. The directors appeared to have attempted to make 
arrangements to pay off the debt due to the contractors and the 
other liabilities of the company, and with that end they entered 
into an agreement with the British Electric Traction Oompany, 
Limited, on March 24th, 1898, under which the latter company 
x iren to make advances to the tramway company for the adjastment 
of its outstanding liabilities. Under that agreement the British 
Electric Traction Oompany subicribed fer £8,000 second debentures 
at £90 per cent. The negotiations for the further financing of the 


company, however, were not successful, and the Traction Company 
ultimately withdrew from the business On February 12th, 1899, 
the contractora commencad proceedings for the purpose of enforcing 
their security as debenture. bond holders, and in those proceedings 
the second debenture holders as well as the company were joined. 
The effect of those proceedings would be that in course of time the 
Oourt would direct the sale, a reserve would be fixed aad the 
property would be disposed of to the highest bidder. 

Mr. Harold Brown (Linklater & Oo.), who attended on behalf of 
the contractors, said a special application was now pending in the 
Court for the sale of the property to the contractors at the amount 
of their claim. It was not at all probable that any purchaser at a 
ра sum would be obtained. 

hairman observed that in that case there would be absolutely 
nothing for the other creditors. The failure of the company was 
attributed by the secretary to loss of revenue, and to the fact that 
originally the conduit system of electric traction proved unsuccessful, 
but at a meeting of the shareholders held last October in Madras, 
the view was expressed that the company had always been short of 
capital. At that meeting a suggestion was made that a new com- 
LE should be formed, the shareholders ín the old company coming 
orward to subscribe farther funds in order to save their present 
investments, and that the property should be taken over and worked 
on entirely new lines, untramm by any connection with the old 
company. 

In the course of a lengthy discussion that ensued, it was stated 
that the application to be made shortly to the Court would be for 
the whole of the company's property and undertaking to bs con- 
veyed to the contractors for £80,500. 

Bir M. M. Bhownaggree, M.P., urged the chairman to make an 
effort to have the order of sale delayed until it had been advertised 
in India. It was very probable that the people of that country 
would take up the matter and work the tramway for themselves. 

The Chairman pointed out that the application to the Court would 
be daly notified and ali parties could be represented and put forward 
their views to the judge. 

The mee of creditors was formally adjourned in the absence of 
а quorum, but the shareholders passed a resolution for the Official 
Receiver to act as liquidator in the usual manner. 


Markert’s Safety Stop Valve,—Particulars reach us of 
Markert's patent safety stop valve for use on main steam pipes aod 
between batteries of boilers to minimise as much as possible the 
effects of any accident to the steam pipe and engine, or of an 
mishap toa boiler in а battery. Accidents have frequently oocarr 
to pipes, engines, and boilers, which, although not of themselves of 
serious moment, yet have been of such а nature as to cause the 
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blowing-off of all the steam and water from all the boilers, and the 
shuttiog down of the plant, besides occasioning injury to the em- 

loyós With this safety stop valve in use, the flow of steam is 
апу stopped and the damage probably repaired within а few 
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minutes; or in the case of a central station, the major portion of 
the plant continues mh only the where the accident or 
mishap occurs being affected. Ths working of this valve will be 
readily understood from the illustration on the previous The 
flap hangs in а central position, as shown, while the no 


Bteam is taking place, but any rush will ínstantly carry this flap to | 


its seat and stop the flow. A by-pass is provided to admit steam 
bsck of the valve when it is desired to it to continue working. 
This will bring the flap into equilibrium and it will then fall away 
from the seat to its original position. This valve may also be used 
ав а stop valve, if occasion demands, as by means of the pointer or 
handle, shown outside, it can be closed and held inst its seat. 
The valves are supplied in all sizes and for all situations by Brown 
and Co., 49, Deansgate, Manchester. н 


Metallic Packing.—Messrs. Brown & Oo., also send 
us particulars of & new system of metallic packing. The advan- 
tages claimed are, that no soft packing touches the rod, that 
it can be used with superheated steam, and that condensation 
moisture can be readily removed by drain cocks. The method of 
packing is as follows: —A ring of soft packing is inserted and held in 
place by а conical ring, the e Fol is then applied, another conical ring 
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inserted with a second ring of soft packing and the gland is then 
screwed up. The illustration shows the general arrangement of the 
stuffing box. The makers ask for the following particulars :— 
Pressure and temperature of steam, diameter of and diameter 
and сара of stuffing box, to enable them to quote exactly. In 
principle the packing is simple, and what is more to the point, 
durable and reliable. 


Prism Globes.—The Prism Globe Company, Limited, 
has been awarded the contract for the globes and incandescent 
fixtures for the street lighting of St. Anne's-on-the-Bea. 


Russia.—The Russian Customs authorities have recently 
given a decision to the effect that the duty to be imposed on insulators 
of porcelain and metal for use in connection with the electrical 
ле of power із 9 roubles рег pood, under article 169 of 

e tari 


The Society of Model Engineers.—At the ordinary 
monthly meeting of this society, held at the Memorial Hall, E. O., on 
Thursday, March 8th, the engi models entered for the 
tociety's competition were on view. e acciety’s gold medal for 
the best model was given to Mr. W. Н. Dearden, for a hori- 
zontal type gas engine; the silver medal for the best electrical 
model was awarded to Mr. A. M. H. Bolomon for his Wimshurst 
machine, 

Summons.—At the Greenwich Police Court last week 
the summons against the London Electric Supply Corporation, 
Limited, for making default in supplying electric energy to the 
occupier of the Dover Castle pes house, Broadway, Deptford, was 
again adjourned. Mr. Lawless, for tbe prosecution, and Mr. J. 
Fletcher Moulton, Q O., for the defence, agreed that the case was an 
important one and might occupy some time. 


Trade Announcement.—O wing to increase of business, 
Mr. A. P. Lundberg is removing, on the 25th inst., from Bradbury 
Street, Kingsland, to larger premises at Pioneer Electrical Worke, 
477 —487, Liverpool Road, N. 


Water-tube Boilers in the Navy.—From a question put 
in the House by Bir F. Flannery, and answered by Mr. Goschen, it 
appears that the longest continuous run cf а ship with water-tube 
boilers at full power is one made by the Diadem in December, 1898, 
when she was under way 69 hours for a distance of 1,330 knots at an 
average of 14268 н.р. and a speed of 19:27 knots during which the coal 
consumption was 2 16 lbs. per I H.P. and no defects were developed of 
any moment, Whatsmall defects were noted is not stated. They did not 


affect the steaming power or speed, but they did occur. Mr. Goschen 
went on to say that the Powerful, which left for China in 1897, has, 
in course of her commission, gone through speed trials, which, 
though of shorter duration, were of equal interest for she ran from 
Hong Kong to Manila in March, 1899, and during а run of 27 hours 
steamed 540 knots at 20°2 knots в and an IH.P. of 19,600, her 
coal consumption being 2:6 lbs. and no defec's developed. The cap- 
tain wrote very optimistically of a run of four hours at 24,000 1. E P. 
for one hour, and an average of 23,000 1 H P. in the tropics, and with 
not hand-picked coal. te we are not optimistic, but we con- 
fess we still feel that the Belleville boiler is not the vhing for our 
ships. We hear about these runs of 27 and 69 hours, but we wonder 
what a mercantile engineer would say about them—one of thore men 
who run engines for three weeks on end. The Powerful and the 
Diadem эте new ships. What will they be like in a year or two 
when their lower tubes are all in pieces? The Powerful will always 
live in our memory as the ship that supplied the guns which enabled 
us to hold Ladysmith. 


H. V. Distribution Board.—Messrs. Ward & Goldstone, 
York Street Electric Works, C.-on-M., Manchester, send particulars 
of an improved high voltage distribution board of English manufac- 
ture throughout. Each pole is mounted on separate base with an 


insulating division between the slabs. I Special attention is called to 
the porcelain fuse bridge which we illustrate, which is of best 
English china, with solid metal contact pieces. The design of 
this bridge permits an extra length of fuse , which is visible, and 


Есі, 8178. 


should the fuss blow, no damage ог discoloration of the base is 
effected. The are mounted in solid oak or teak 
cases, glaz»d front, and present a very handsome appearance. 


ELECTRIC LIGHT AND POWER NOTES. 


Acton.—The District Council has given its consent to 
the Aberystwyth and Chiswick Electric Supply Corporation supply- 
ing eem carrent in Woodstock Road, which is in the Council's 

srriet 


Brighton.— The balance-sheet of the borough electricity 
works for 1899 is pleasant reading. It shows that 3,815,743 units of 
electricity were generated during the year, of which 2,604,039 were 
consumed in private use, 602,584 on the public lamps, 160,630 in the 
works, and 448,470 not accounted for. There are 257 public arc 
lamps, and 1,027 incandescent. Including £229,687 15s. 1d. due to 
capital, the liabilities at the close of the year were £308,295 Os. 1d. 
The cost of generating the electricity was £17,269 118. 9d, and of 
distribution £11,745 14s. 6d. Sales to the public realised £35,321 3s., 
while the charge against public lamps was £8,546 16s, 11d. To a 
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profi on the year of £16,700 must be added £6,802 Os. 7d. brought 
orward from the previous year, making £23,502 0з. 74, of which 
interest consumes £7,146 Os. 5d., and sinking fand £8,099 1s. 6d. The 
sum of £2,135 was applied in aid of district rate, £170 2s. 10d. trans- 
ferred to reserve fund, £4,496 17s. 94. paid to loans fund, and £1,454 
18s, 2d. carried forward. On the application of Mr. Wright, the 
Brighton Lighting Committee pro to modify their agreement 
with him, by which he will be relieved of the superintendence of 
detaile, but remain consulting engineer at the same salary as at 
present. Mr. Wright binds himself for five years, while the Oor- 
poration may determine the agreement by а three monthe’ notice. Oa 
the recommendation of Mr. Wright, the Lighting Committee propose 
that Mr. Joyoe should be acting manager of the electricity works 
du:ing the absence of Mr. Fowler in South Africa. 


Bradford.—The accounts of the electricity department 
for the half year ended December 31st last show that the total 
income was £17,654 бе. 2d., and total expenditure, including interest 
and sinking fond, £14,256 19». 5d., making a not profit of £3,397 
бе. 9d., an increase of £905 12s. 44d. over the corresponding period 
of 1898. The price of continuous power had been reduced from 
23d. to 1d. per anit during the half-year. 


Cauvery Falls.—The following extracts from the Madras 
Daily Post are of interest :—“Oaptain Lotbinióre, R.E., has just 
returned from a six months’ visit to Europe and America, whither he 
had been sent by the Mysore Government in connection with the 
great scheme for the harnessing of the Oauvery Falls st Sivasamudram. 
He has brought back with him a cat and scheme, with every 
detail worked out. All the firms who have tendered for the scheme 
' have agreed to com thé whole of the work within 20 months. 
The contractors undertake to supply and erect all the hydraulic and 
electrical plant necessary to convert the energy of the water at the 
Oaavery Falls into electrical energy and to transmit the same a 
distance of 90 miles to the Kolar Gold Fields. They also engage to 
maintain the whole installation for a period of one year before 
handing over charge to the officers sppointed by the M Durbar, 
The scheme will cost something like £300,000. It is at present 
proposed to begin by Coye oping at tbe Falls and transmitting 
4,000 H P. to a central point on the Kolar Gold Fields. When this 
has been satisfactorily tried further plant will be laid down to pro- 
duce another 4,000 н P. The whole of the power will in the first 
instance be sold to the mining com es at Kolar, and the surplus 

wer available (sic) wil be a in various ways in the 
аы» Mysore and re—each of which places is 
only about 40 miles from the site of the power station. 
It is proposed to use а bare wire in the transmission of electrical 
energy, carried overhead on triple-petticoated porcelain insulators. 
It is estimated that in the course of transmission there will be a loss 
of power of about 33 per cent., of which 13 per cent. will be in the 
line. The generators proposed to be used vary from.1,000 to 1,250 
Н.Р, with turbine and generator on the same horizontal shaft, with a 
guaranteed efficiency of 75 cent., g within 5 per cent. 
By means of atep-up ormers the voltage of about 2,000 at the 
power station be increased to about 30,000, and at the other end 
of the line it will be reduced by means of step-down transformers to 
about 2,000 or 1,500 volts and split up again before being supplied to 
the units. The longest transmission line now in operation in any 
part of the world is that from Redlands, in Oalifornia, to Los rds rtu 
&tofal distance of 83 miles—ic, seven miles less than w the 
Mysore scheme will be. The horse-power delivered is 4,000—exactly 
what is p ed for the Oanvery Falls tcheme—and the voltage at 
present used is 40,000. This high voltage has, however, been found 
to give results which can hardly be considered either satisfactory or 
very safe, so that with this experience before them four of 
the firms who have submitted tenders do not propose to go over 
30,000 volts, while one American firm only proposes to go up to 
23,000 volts. No single part of any unit is to weigh more than 10 
tons, so that there need be no special difficulties in the way of 
transport. The five firms who have tendered include two in Swits r- 
land (Brown-Boveri and Oerlikon) two in America (che General 
Electric and the Westinghouse) and one in Berlin (the General 
Electric. They all run each other very closely in the proposed 

and also in the matter of cost. Immediately on reachin 
England Oa Lotbinióre consulted Prof. G. Forbes and Prof. 
Unwin, and indaced both these experts to act as a committee to 
advise him on behalf of the Mysore Darbar as to the best proposals 
for carrying out the work. "While tenders were being prepared he 
set off on & tour to America. He travelled through Canada and the 
United Btates, visiting all the principal transmiesion schemes now in 
operation. He also closely inspected the utilisation of electrical 
аду ъа the various gold and silver mining сатре in the 

States. The principal of these are the Cripple Creek (Gold) 
Mining Camp in Oolorado [See Exzorsican Review, Vol. 46, 


pp. 433, 847] and the Aspen (Silver) vus o Oamp. Both 


are in er [E Tne Oripp 1 day out 
annually worth about five million pounds sterling. The Aspen 
also has very large works, but there is not much being done there 
just now owing to silver having deteriorated so much. At both these 
camps he found that the bulk of the power used was electrical. 
On his return to England on December 1st last, Oaptain Lotbinière 
received the tenders, and he has now returned to India, with the 
committee's on each of the five schemes. All that now remains 
to be done to put the scheme into is to accept one of the 
five tenders, and within 20 months we shall have the installation set up 
and at work. Toroughout Captain Lotbinière was in close communica- 
tion with Bir К. Seshadri Iyer, K 0.8.1 ,the Dewan, and Colonel McNiel 
Campbell, B. B., the chief engineer of Mysore, so that whatever 
success may be achieved is largely due to these officers. Without 
their approval and assistance it would have been impossible to get 
fhe great scheme undertaken." i - 


Crewe.—The Town Council has resolved to apply to the 
Local Government Board for leave to borrow £10,000 for extensions 
of the electric lighting mains. 


Deal.—The Town Council has resolved not to entertain 
the lighting of the town by electricity for the present. | 


Devonport.—The Electric Lighting Committee has 
approved the plans, estimates, and speciflcations prepared by th: 
electrical engineer for the erection and equipment of the power 
station at Newport Quay, and for mains and worke in Devonport. 
The Local Government Board will be requested to sanction the bor- 
rowing of £74,536 in respect thereof. 


Dewsbury.—The Lighting Committee of the Town Oouucil 
has accepted the tender of Messrs, Brace Peebles & Co. for a 110. Kw. 
dynamo, with Willans engine, and has resolved to borrow £1,900 for 
electric lighting purposes. . | 


Exeter.—A statement was laid before the Exeter Oity 
Oouncil on Wednesday, last week, of the costs incurred by the 
Dafenca Committee in the action brought against the London Electric 


Supply Corporation in reference to the transformer patents. The 
cost 


of counsel, documents, &c., amounted to £4,548, and the 
solicitors’ costs to £1,000. Oalls had already been made on the cor- 
tributors for £2,533, and the balance of £3,015 had to be raised, but 
the Oommittee hoped, when the plaintiff paid the taxed costs, to 
make & proportionate return to the subscribers. Exeter had paid 
£5 8s., and it was decided to pay the remainder of the city’s share of 
the costs—£19 93. 5d. 


Felling.—The District Oouncil, finding that the local 
electric power Bills are likely to become law, bas decided to 
approach the юри and try to gat favourable terms! As the 
Council pmeviously opposed the Bills, this volte-face is not 
without its humorous aspect. 


Friern Barnet.—The District Council has resolved to 
take the necessary steps to obtain a provisional order for the lighting 
of the district by electricity. MN | 

Frome.—The District Council is inquiring into the cost 
of electric lighting. f 


Gravesend.—The Town Council has appointed a oom- 
mittee to inquire into the question of electric lighting. 


Hanley.—An assistant electrical engineer is wanted for 
the electricity works. Bee “ Official Notices to-day. : 


иле а recent meeting of the Town Council it was 
stated that at a m of the re tativesof Hyde, Stalybridge, 
U pee Me to i ally шг 
a i report upon ility an of & pro- 
stead joint scheme for providing electric traction and lighting for 
the four districts. 


Ilkeston.—The Town Council has resolved that applica- 
tion be made to the Local Government Board for sanction to borrow 
£18,971, and to the Board of Trade for sanction to borrow £62,074 in 
connection with the electric lighting and tramway schemes. 

Italy.—La Societá Italiana di Elettrochemica Volta has 
secured a concession to utilise the water-power of the River Tirino, 


in the provinos of Aquila. It is stated that 9,000 H.P. will be avail- 


able. 


Kilmarnock.—The Lighting Committee of the Town 
Council has recommended the adoption of an electric lighting scheme 
at an estimated cost of £25,000. A motion to insert a fair wages” 
clause in all contracts has been rejected by the Oouncil. 


Leamington.—The Town Council has resolved that if the 
suggested clauses and amendments filed by the Oorporation be 
accepted by the Midland El сігіс Light and Power Company, 
Limited, and embodied in the order they are now applying for, the 
Corporation will abandon the order obtained by it in 1899, and 
withdraw its opposition to the company's order. 


Leeds.—The City Council has resolved to oppose the 
electric power distribution Bills now before Parliament. 


Liverpool.—The electric lighting accounts for the year 
1899 show a net balance of £11,206 13s. 8d. The Committee pro- 
posed to transfer £6,000 to renewal account aud the balance to 
reserve, but this was opposed in the Council meeting, and the ques- 
tion was deferred. 

The Chamber of Commeroe has given its support to the Lancashire 
Electric Power Bill. i 


Walker.— The District Council {has adopted the report of 
the Electric Lighting Committee on the terms proposed by the 
Newoastle-upon-Tyne Electric Supply Oompany for the supply of 
electricity in the district; certain ils remain to be settled, and 
the agreement will come up for confirmation later. 


Sheffield.—At recent meetings of the Electric Light 
Oommittee of the Corporation, the changes . consequent 
upon Mr. W. Johpson ceasing to be engineer and manager, have been 
considered. A report was to be presented to the Oouncil on 
Wednesday, in which it was recommended that the management of 
the electric light and power undertaking should in future be 
divided into two departments, vis, Electrical and Oommercial. 
The head of the former will be styled the Electrical Engineer, 
and of the latter the Commercial Manager, each to be directly 
responsible to the committee. The . engineer will have 
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charge of the whole of the generating and distributing plant, 
and of the staff engaged in connection therewith, and will 
design and carry cnt all extensions aod alterations of the same. The 
manager will deal with the books and accounts of the station, and of 
the distribution to consumers, the collection of revenue, the wiring 
and fitting departments, the purchase of machinery aad stores, 
and the mansgement of the necessary staff. All salaries, wages, 
and accounts will be paid by the city accountant. In addition to 
these cflicers, the committee recommends the appointment of a 
consulting engineer to advise the Corporation on the management 
and development of the undertaking, and on new machinery. It is 
recommended that Mr. H. S. R. Parton be appointed Commercial 
Manager at a salary of £300 per annum; that advertisements be 
issued for candidates for the position of Electrical Engineer, at a 
commencing salary of £500 per annum; thet Mr. Robert Hammond 
be appointed consulting engineer at an annual fee of £105, to cover 
all advice by correspondence; Mr. Hammond to be paid for reporting 
on specifications and machinery, and other matters on which his 
тта may be required, and for journeys according to time 
occupied. 


Stirling.—The Lighting Committee of the Police Oom- 
mission conceived the very happy idea of turning on the electric 
light for a trial during the “ Relief of Ladysmith ” celebrations on 
Thursday evening, March 1st, and thereby synchronised its inangura- 
tion with a historical event which will never be forgotten. The 
brilliance of the new light added greatly to the delight and comfort 
of the immense crowds which had turned out to witness the illumina- 
tions and fireworks. : 


London.—Couxty Councit.—The Highways Committee 
on Tuesday last reported that complaint had been made by the Vestry 
of Bt. George-the- Martyr, Southwark, of repeated failures in the supply 
of the electric light by the London Electric Supply Oorporation. The 
Vestry had asked the Council to take р ngs against the com- 
pany in respect of the failures, and had offered to render assistance 
if legal action was taken in the matter. Inquiries had been made, 
and the Oommittee expressed the opinion that, although there were 
several cases of failure of supply to certain premises in the parish, 
snd that the Council should teke proceedings for the protection of 
the public, it was desirable to rely only on three specific cases, as to 
two of which, namely, the St. George's Public Library in Borough 
Road, and the Council’s Weights and Measures Office in Union Road, 
records of the failures had been kept, while in the other the pro- 
prietor of the premises was prepared to give evidence of failures of 
supply on the same dates as tho failures at the public library. The 
company’s order and the Board of Trade regulations provide for the 
imposition of penalties not exceeding, under the order 40s. a day, or 
under the regulations £5 a day, in case of defaults of supply; and, 
as the repeated interruptions of the company’s supply caused 
inconvenience to customers in that parish, the Council resolved 
on the recommendation of the Oommittee to authorise the 
solicitor to take proceedings against the company to recover 
penalties for default in the supply of electrical energy. The 
Oouncil were informed by the Highways Committee last October 
that they bad disapproved of certain works proposed to be carried 
out by the County of London and Brush Provincial Electric Lighting 
Oomvany under the County of London (Hast) Order, 1897. The 
company appealed to the Board of Trade against the disapproval, and 
the appeal was heard on February 15th, The Highways Committee 


now reported that the Board of Trade had allowed the appeal of the. 


company. 

The Board of Trade has invited the various local authorities to 
send representatives to а conference, convened for tbe 8th prox., for 
the {purpose of discussing the adjustment of the electric lighting 
areas rendered necessary by the coming changes in the boundaries of 
the new boroughs. 


Long Eaton.—The District Council has appointed Messrs. 
Hopkinson & Talbot to report upon the electric lighting scheme. 


Maidstone.—The District Council has decided to increase 
the proposed electric lighting area, and to borrow £40,000 instead of 
£30,000 for the purpose of carrying out the undertaking. 


Mexborough.—The District Council is obtaining tenders 
fora destructor in connection with the electric lighting scheme, and 
is about to appoint & consulting engineer. 


Newport (Mon.).—At tho last meeting of the Electricity 
Committee of the Corporation the office manager reported that the 
total number of lights connected and on order was equivalent to 
32,162 8 o.. lampe. Letters having been read complaining of the 
vibration caused by the electricity works, the consulting engineer was 
instructed to report on the question of tbe future development of 
the works, having regard to such complaints. 


Otley.—The District Council is inquiring into the 
advisability of lighting the town by electricity. 


Perth.—The Police Commissioners have resolved to apply 
for a provisional order authorising them to borrow £100,000, half for 
gas and half for electric lighting purposes. 


River Shannon.—At a meeting of the Limerick Cor- 
ration last week a report was read from Mr. Hassard, of London, 
е consulting engineer retained by the Oorporation at the expense of 
the Electric Power Syndicste, on the plans of the promoters, with 
reference to their bearing on the Corporation waterworks and on the 
fishing industry. It was decided, and agreed to by the syndicate, 
that suitable clauses should be inserted in the Bill to safeguard the 
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interests of the Corporation. The Limerick Oounty Council has 
approved of the scheme. It is stated that the Irish Office is 
inquiry into the object and scope of the Bill. The Limerick 

of Guardians and the Limerick District No. 2 (Clare) Council have 
unanimously adopted resolutions in favour of the schume. 


Russia.—The central station of the Socié.ó d’Eclairage 
Electrique de Saint Petersburg is now supplying current to an equi- 
valent of 127,654 10.0 P. lamps, as compared with 54,164 a year ago. 


Sunderland.—A curious accident occurred last week, 
when an electric lamp-post blew up! Fortunately, the ction 
door in the base gave way, saving the post from serious age. 
No doubt the explosion was due to an accumulation of gas getting 
into the pillar and, in some mysterious way, becoming ignited. 


Sutton Coldfield.—The report of the Electrio Lighting 
Committee, in which they recommended the lighting of the district 
with electricity, has been approved by the Town Coancil, which has 
decided toemploy Mr. Hawtayne to carry out the scheme at а com- 
miseion of 5 per cent., and to apply to the Local Government Board 
for sanction to borrow £26,000 for the work and an additional 
£10,000 for fature extensions to Four Oaks or other portions of the 
borough. 

Trowbridge.—The District Council has received a report 
from the surveyor, Mr. E. G. Bradshaw, on the subject of electric 
lighting, in which the cost of a generating station of 4,000 8-0.P. 
lamps capacity is put at £10,000 or £11,000. The Lighting Com- 
mittee last week recommended that a provisional order be o 
for electric lighting. The Council agreed. 


Terquay.—At a meeting of the Town Oouncil last week it 
was repo that the Local Government Board had now given their 
sanction to the whole of the loan of £10,000 recently applied for, with 
the exce of £164 which was expended on works rendered 
by the ge of the site of the central station, and £200 excess of 
expenditure over the estimate in the case of the rectifiers. The Electric 
Lighting Committee recommended that application be made for 
power to borrow a further sum of £10,000 for additional 
and other plant, and £5,000 for the extension of mains. A plan 
estimate presented to the Committee by Mr. Storey, the engineer 
showed that the cost of the additional p at the central station 
would be abomt £9,848. Im order to save time the Committee 
decided that specifications be prepared and tenders invited and 
accepted, subject to the sanction of the Local Government Board to 
the loan. The works are to be carried out under the direc- 
tion of Mr. Btorey, who is to receive an honorarium of £250 on the 


years р 
Now they had 214 consumers and 11,326 
8-0 р. lamps connected. As the total capacity of the present plant 
was 11,5CO lamps, it was necessary to make additions to it. The 
undertaking, he added, was а great commercial success. 


Whitby.—4A Local Government Board inquiry 
held at Whitby to-day to consider the District Oouncil's application 
for sanction to borrow £25,000 for electric lighting purposes. 


Wolverhampton.—A Local Government Board inquiry 
into the application of the Town Council for leave to borrow £11,000 
for electric lighting purposes is to be held to-day. 


ELEOTRIO TRAOTION NOTES. 


Barnsley.—A Light Railways Commission inquiry was 
сас last тех salsa ap тре of licht ral Electrio Traction 
mpany foran e of the system t railways in Barnsley 
and the district. The pro extension is about half a mile. 
Mr. 8. Sellon, engineer, gave evidence as to the practicability of the 
proposed extension. The roads along which it was to Ъз carried 
varied from 18 feet 4 inches to 22 feet in width, and the heaviest 
Nebel was 1 in 19— practical working gradients for electric traction. 
ower would be obtained from the Barnsley Oorporation electric 
lighting station. The cost would be £3,615 14s.; and the period of 
purchase 28 years. Waiting rooms would be provided, and the line 


constructed within two years. n of Mr. W. O. 
Williams, of Barnsley, it was stated that clause кароче 
purchase by consent at апу time was ted in the order, an 


the Commissioners said they would have pleasure in recommending 
the order asked for. 


Bolton.—Daring February 728,024 passengers were 
carried, the revenue totalling £3,033 8s. 8d. The average number of 
cars in use was 28 and the miles travelled 64,303. The members of 
the Council viewed the trial of a new bogie ear last week. 


Central London Railway.—The Central London 
Rulway Company has presented a petition to the House of Commons 
praying for leave to deposit a Bill this session, although the time for 

oing so has long since expired. The Committee on Standing Orders 
having eonsidered the petition has given leave to the ert | to 
deposit its Bill, which will in due course be farther oon by 
the Standing Orders Committee of the House of Lords. 
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. Cheltenham.— The Lighting Committee is to meet the 


promoters of the electric tramway to Oleeve Hill to discuss charges 
forsupplying current from the Oorporation electricity works for 
working the cars. ; 


Cheshire.— On Monday lest week а conference of the 


Winnington, Anderton, Barnton, and Little Leigh Parish Councils 
and the engineer of the Warrington-Northwich light a" was 
held at Winningtcn. Asa result the engineer agreed to immediately 
proceed with the westerly extension of railway, to include the im- 


portant townships of Whiteley, Little Leigh, Barnton, and Win - 


nington. On this line workmen's trains would be run at a Ad. per 
mile. А supplementary scheme was also submitted to connect 
Winnington with the Ohester Road, and the engineer promised to 
give this favourable consideration, and also to introduce an improved 
conduit system for town traffic. | : 


. Dablin and Lucan.— On 8th inst. the Dublin and Lucan 
Tramway was opened for traffic by electric traction. . The six 


cars at present available for use, ara mounted on Brill patent: 


bogies. The system is worked by overhead trolley. The power 
station, which is now complete, with all the plant laid down, is 
located at Fonthill, about 54 miles from Dublifi, on the city side of 
Ballydowd Hill. Itcontains two high speed, compound, horizontal 
engines of 200 K Р. each, coupled direct to the generators, and work- 
ing at а fpeed of 260 revolutions per minute. The enginés were 
manufactured by the Ball & Wood Oompany, of New York. The 
boilers, two in number, are of the Lancashire type, and were made 
by Galloways. Green’s economisers also form part of the equipment 
of the boiler house. Special pump motors and mach 
laid down in the pump house on the bank of the River Liffey, 600 
yarda from the power station, and are ran with a special line of wire 
from it. This arrangement was found necessary, as water had to be 
pumped from such a distance and height, the drop from the level of 


the power station to the river level being ‘about 160 feet. 


. Dudley.—At the meeting of the Town Council last week, 
complaints were made by several members of excessive speed, un- 
unctuality, and overcrowding on the electric tramways. Alderman 
nn, in reply, explained that the old bye-laws were not applicable 

to the new company; and reminded the Council that it was in the 
power of the Watch Committee to deal with cases of excessive speed. 


Dudley and Stourbridge.—A collision which caused 
injaries to three persons occurred on Monday morning on the Dudley 
and Stourbridge electric tramway. — ` Tt 


Exeter.—The question of the purchase of the horse tram- 
ways in the city and their extension on the overhead electric traction 
system was again mentioned at the meeting of the City Oouncil last 
week. Messrs. F. Burt & Oo. had written to the Council inquirin 
what prospect there was of the Oouncil carrying out their proposa 
to acquire the undertaking of the Exeter Tramways Syndicate. I¢ 
was decided to reply that nothing could be done in the matter until 
the question of the extension of the city boundaries, which is the 
subject of s Bill before Parliament, is decided. 


Mersey Railway.—On 9th inst. the Mersey Railway 


Company held а special meeting in London, and approved the. Bill. т 


Chambers of Commerce on the subject and favour him with an early reply. 


now pending in Parliament. 


Neweastle-on-Tyne.— The Practical Engineer's New 
York correspondent says that Mr. Le Rossignol, resident engineer of 
the cn tramways of Newcastie-on-Tyne, has just spent about 

four weeks in the United States inspecting some of the larger power 
stations there. 


Newport (Mon.).—The Lighting and Traffic Committee 
recommends that the construction of the Corporation Road tramway 
station be proceeded with this spring, that the work be carried 
out by the Committe e, employing direct labour, that the lines be laid 
3 feet apart, and the span-wire system adopted for electric traction. 


Paisley.—In view of the withdrawal of the proposals of 
the British Electric Traction Company, a special meeting of the Town 
Oouncil was held last week at which it was resolved also to drop ali 
farther negotiations with the Glasgow District Tramways Company 
in the meantime, with a view to tbe Council going in fora similar 
Bill to that of the Glasgow District Tramways Company in the next 
session of Parliament. The proposed Bill, it is understood, will 
3 tramways throughout the bargh and connecting Johnstone 

Renfrew. EE | 


Prizes Offered.—In connection with the International 
Tramways and Light Railways Exhibition (June 23rd to July 4th, 
1900), the promoters have decided, at the suggestion of several tram- 
way managers, to cffer the following prizes to exbibitors:— 

(1) A prize of £25 for the best invention for securing a dry seat on the tops 
of tramcars and omnibuses in all conditions of weather. 

(3) A p of 425 for the most practical and efficient life-saving guard or 
fender for tramcars. З 
Particulars ав to conditions can be obtained at Amberley House, 


Stirling.—The negotiations between the Police Com- 
missioners and the British Electric Traction Company in connection 
with the transfer of the Stirling and Bridge of Allan tramways are now 
proceeding smoothly. The Commissioners are willing to forego their 
right of pre-emption which accrues next year, on condition of a pay- 


ment to them of £750 on the completion of the agreement, while 


addition the Traction Oompany are to. contribute the sum of £650 


towards the cost of a new road on the way to Bannockburn. The 
Traction Oompany are als> to pay. to the Oommissioners £125 per 
mile per annum for wayleave, street maintenance and repair, while 


-they come under an obliga 


. and Wolverhampton Tramways Com 


have been 


tion to take the electric current for work - 
ing the cars from the Commissioners. The Commissioner will bave 
the right of purchase of the line at the end of 35 years from 1902, 


West Hartlepool.—After some years of conflict,.a good 
understanding seems to have been arrived at between the Electric 


"Tramway Company and the Corporation of West Hartlepool. A 


commencement has been made with the new line to Beaton Carew, 
and when this is finished the electric power will be drawn from the 
Oorporation's works. For this year the Hart Read and Park Road 
extensions have been dropped. · 


Wolverhampton.—The Tramway Committee of the 
Town Oouncil have now come to an arrangement with the Dudley 
у, Limited, for the purchase 
of во much of the company’s und ing as lies within the borough. 
The valuation amounts to £4,250, which includes the value of the 
line, rolling stock, engineering expenses on construction, Рата. 
mentary charges, &c. The length of the line acquired is 1 mile 253 


. v 


. TELEGRAPH AND TELEPHONE NOTES. 


„ Anglo-French — 'Telegraphs.—The Reuters Paris 


correspondent says that a Bill was distribute on 12th inst., 
i phic convention signed at Paris on February 


approving the telegra 
17th, between Great Britain and France. 


Buenos Ayres Telegraphs.—The Telegraph Depart- 
ment of the province of Buenos Ayres has published ng tag ‘for 
1899, an abstract of which is given in the Feri o of the Hiver. Plate. 
The length of the lines was 4,771 kilometres, and the total length of 
wires 6,941 kilometres, valued at $1,866,950 %½ ` There were 104 
offices, of which 76 worked till 8 p.m., 25 till midnight, and 3 day 
and night. The instruments comprised 163 Morse, 23 translating, 
and 58 commutators, making a total of 244. The employé: numbered 
479. The total working expenses amounted to $594 380 "/,, and the 
number of telegrams to 1,412,991. "The revenue amoupted to 
$505,787.83, a decrease of $38,705 when compared with 1898, but this 
is principally due to the decrease in official messages, $35,762. Public 
telegrams show an increase of $4,000. | 


ПЕ aoe 


Censorship on Telegrams at Aden.—The Postmaster- 
5 written to the Asscciation c£ Obhambers of Comme ca 
at :— D . Ту, . 


М ù е 
The Government have decided to relax the censorship on telegrams at Aden 
to the extent that telegrams to or from Zanzibar, Seychelles, Mauritius, Mada- 
scar, British East Africa, German East Africa, Mozambique, and Lorenzo 
arques, relating to commercial or private affairs, may be sent in code language 
atthe sender's risk, on condition that copies of the code used, with translations 
of the code words, are previou-ly deposited with the authorities at Aden. Two 
indepén ent codes will be accepted in respect of each country, and it will ba 


necessary for the mercantile community of this country. if they desire to avail 
themselves of the concession, to agree as to the codes which should be selected 


Yor the United Kingdom, and to furnish a translation of the codes in English. 
e Postmaster-General will be glad if the Association wii consut the 


..Jnde-European Telegraph Compa у.—Тһе Finncial 
Times says that according to the Russi-n Telegraph Agency, toe 
official Regierungsbote announces that tbe concrssjon of the I do- 
European Teitgrepp Oompany, which expires on J nuary Slet, 1905, 
has been extended for a period of 20 yeurs. Ia return for tnis 
privilege the company has undertaken tu piy to the Ra-sian Govern- 
ment 173 per cent. of the receipts, instead of 10 per cent. as hitherto, 
on Indian telegrams and telegrams beyond Iacia which are exclu- 
sively dispatched by the line worked by the compsny. The company 
has also agreed in case cf political complications arising, to place at 
the fall disposal of the Rassian Government all its lines situated on 


Russian territory at the ficst request made by the authorities. 


Manchester Telephones.—At last week's Council meet- 
ing Mr. Plammer referred to a resolution Aust by the special oom - 
mittee dealing with the telephones, providiog that, with a view to - 
the municipalisation of the telephone service, the National Telephone 
Oompany should beapproached in order that it might be ascertained 
whether the undertaking of the company in the Maochester area 
could be purchased by the Oorporation. He desired to know whether 
the adoption of the resolution would finally put out of court the 
application of the Mutual Telephone Company to the Corporation to 

t them & license. The town clerk said that it was difficult to see 
ow the resolution could be carried out consistently with the granting 
of the license to the company. After some remarks by Mr. Brockle- 
hurst, Sir John Harwood, Mr. Shann, and some other members of the 
Council, in which it was explained tbat the proceedings of the com- 
mittee might be approved without prejudice to the future considera- 
tion by the Council of the position of the Mutual Company, Mr. 
Plummer aid that assurance would be satisfactory to him, and the 
proceedings were adopted. . | 


The New Cable to South Africa.—In the House of 
Commons on 12th inst. Bir Charles Dilke asked the Chancellor of the 
Exchequer whether steps had been taken to secure the possibility of 
messages to Oape Town by the new cable of the Eastern Telegraph 
Company, in respect of which a payment ot £10,000 had been made 


in the present financial year, being sent without passing through any 


foreign stations; or whether it was contemplated that all mees:ges 


‘shall continue to pass through a Portuguese station. The Ohan- 


cellor of the Exchequer replied: The payment of £10,000 was made 
merely to secure the opening of the cable between Oape Town, Bt. 
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Hel d Ascension at the earliest possible 

поз tc the matter alluded to in the ac Te cable will, I 

believe, be extended to St. Vincent, through which, as now, mes- 
New Channel Cable.—The laying of a new submarine 


cable across the English Channel to Beachy Head was commenced ` 


on Monday at Oape de la Héve, near Havre, by the Hinglish cable 
steamer Britannia. | AE 


mittee for consideration and report. The hon. member will see from 
tbe co ce recently laid before the House that Her Msjosty’s 
Government have stated that the question cf these concessions is one 
for the Colonial Governments concerned, but they have asked the 
Governments of New South Wales and Victoria to defer concluding 
any agreement with the company until the Cable Oommittee has 
reported on the quen СИ 
The British Empire League at Ottawa, on Wednesday, 
resolutions wging tbe speedy completion of the State-owned 

. Mulock raid if anything now blocked the scheme it would 
be a national calamity. - 


Telegraphic Interruptions and Repairs:— 
CABLES. Down. 


Repaired. 

Waer Inpms :— | 
Jamaica-OColon „, 200 .. June 30, 1899 ... igs 
Trinidad-Demerara (1891 dupli- 
cate 


) eee eve [13] eee oe e 
Mole St. Nicholas-Cape Haitien... March 6, d А 
Мет York-Hayti eee TT: eee Feb, 26, 1900 oe eee 
Anier-Halinda Е March 9, 1900 ... March 12, 1900 
Оа Pinheiro .. Oct. 11,1899 ... T 
Oayenne-Paramaribo Feb. 16, 1900 » 
:-Marabam .. ... Feb. 90, 1900 - 
Para-Maraham ... March 2, 1900 ... vis 
Djedda-Souskim ... March 18, 1900 ... sis 
Hong Kong-Maoao 85 .. March 6, 1900 ... March 11, 1900 
i rus өө» | eee ... June 20, 1899 eee 7 жөө 
Tarifa-Tangier oo T Jan. 2, 1900 T eco 
Waer Inpms:— — | 
Communication with Port de Paix | 
(Haiti) [1217 900 eee age Feb. 26, 1900 eee 
BourR — 
Oommunication with 
and beyond З Oct. 18, 1899 
with С. 
beyond Orange River ... Oct. 18, 1899 ў 
Mooi River (Natal) eec ; ina Oct. 22, 1899 eee : oer 
Communication beyond Burghers- | 
dorp (Ospe of Good Hope) ... Nov. 7, 1899 ... 
Communication beyond Боо  . | 
(Natal) eee | еее СІ) ode Nov, 7, 1899 oqe 
T with Bluefields " 
icaragua — | ‚ 1899- 
Communication with all offi dicc 
Oolombia ... * Oct. 23, 1899 
Communication with  Oolombia. | 
beyond Buenaventura ... ... Jan, 22, 1900 
Communication vid Hanekine " Е 
interrupted on Persian Territory Feb. 24, 1900 ... T: 
Fasan-Bsoul Ohemulpo —...  .... Mar. 12, 1900 Mar. 19, 1900 
Serena- Valparaiso өөө ». Jan. 16, 1900 
The Telegraphic Wire Export Trade.—An unusually 
active state of affairs prevailed in the export trade of this country in 
telegraphic wire and ap us connected therewith daring February 


of £556,879, as against only £370,890 in the first two months of 
year, and £113,205 in the corresponding period of 1898. 


55 B Tuesday, in the House of 
mons, Mr. y the Beere to the „ аз Tepre- 
senting the Postmaster-General, ror any velas De publio 
telephone exchanges under the Act of last session had been ap for 


applications for licenses for tele- 
hone business have been made by local authorities. Io one case a 
licenso had been granted—namely, to the Corporation of Glasgow, 


_ Belgium, — March 28th. 


» according. 


for an area oo-extensive with the Glasgow area of the National Tele. 


phone Company. The Postmaster-General had 
spondencs with 


also been in corre- 


у 

Mutual Telephone Company of Manchester for the borough of Salford 
referred for approval to the Corporation concerned, in аады 
re or & in accordance 
with Section 3 of the Telegraph Act, 1899. There is, of course, А 
ерге system worked by the local authority in the Island of 
uernsey. | 
Turkish Telegraphs.—4A. Reuter despatch from Constan- 
tinople says that the German Embassy has made renewed repre- 
sentations to the Porte for а concession to lay а cable between 
Constanza and Constantinople. Owing to a protest from the Eastern 
Telegraph Company, supported by the British Embassy, the question 
has remained in suspense for a year, because the granting of the con- 
3 — ag 
p у, erenti ts cables 

in the Ottoman Empire. MM" = á 


CONTRAOTS OPEN AND CLOSED. 


OPEN. | 
Tenders are being invited 
La sande Nationale са сео 3 
supp а accum от use 
4 куаш Mire railways in the Liege 
company, 26, Rue de la Science, 
Brussels, whence particulars may be obtained. 


Birkenhead, — March 20th. The Corporation wants 


tenders for the supply and erection of overhead tramwa pment, 
Bee “ Official Notibos March 9th. Du 


Blackpool.— March 27th. The Tramways Committee 
wants tenders for 15 electric tramway cars. See "Official Notices " 


Cardiff.—April 3rd. The Corporation wants tenders for 
the wiring and fitting up for electric light the new Fish Market in 
the Hayes, Oardiff. Particulars, &с., from the electrical engineer, 
Eldon Road, Oardiff, deposit one guinea. 


Crete.— April 7th. The Secretary of State for Foreign 
Affairs has көл a despatch from Her Majesty's Consul-General at 
Oanes, Orete, stating that tenders are invited by the Oretan Govern- 
ment, not later than April 7th, for the construction and working of 
tramway lines between Canes and the suburb of Halepa, and between 
Canea and the new Government offices. Such culars as have 
been received may be examined on personal рш at the Com- 
mercial Department on the Foreign Office any day between the hours 
of 11 a.m. and 6 p.m. 


Dartford.— March 27th. The Urban District Council 
is inviting tenders for the supply of Lancashire boilers, pipework, 
surface condenser, two high speed steam dynamos aud motor boosters, 
E per CL 

, arc an А " 
Notices” March 2nd. | 


Doncaster. — March 28th. The Corporation Market 
Committee is open to receive tenders for lighting the Corn Exchange 
by electricity. Specification, &., from the Resident Electrical 

gineer, 3, Priory Place. 

Dublin.—April 26th. The Electric Lighting Committee 
wants tenders for six Lancashire and four water-tube boilers and two 
economisers; two 1,000-xw. and two 500-xw. low speed polyphase 
p for the electricity supply scheme. See “ Official Notices ý 
March 9: 

Dundee.— March 21st. The Town Council wants tenders 
for feeder mains, joint boxes, and underground conduits for tramway 
purpowes. Beo Official Notices” March 9th. 

Durban (Nats]).— T. 2nd. The Corporation is invit- 

ateel т rails, 64 tons of fishplates 
hardwocd &, also 


Notices " February 9:h. 


Fulham.—March 19th. The Vestry wants tenders for 
100 5-ampere meters, 100 10-ampere meters, and 50 20-ampere meters. 
See “ Official Notices March 9th. 

Halifax. — il 7th. Tenders are being invited for 
electric lighting work for the Victoria Concert Hall and premises. 
Bee Official Notices ” to-day. 

Hall.—March 22nd. The Electric Lighting Committee 
wants — for two steel Lancashire boilers. See Official Notices” 


; Keighley.—March 31st. Hs Corporation vent . 
ir th ? u H 
ы ” ing aid manie per offices now көн Offic 
Laneaster.—March 22nd. Tenders are wanted for three 
Lancashire boilers, superheaters, economiser; three 175. H. . steam 
dynamos, booster, switchboard, pumps, cranes, &с.; accumulators; 
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mains (solid system); and wiring of buildings, all fr eleczi 
h urposes at the Rainhill Particulars will 

be towed eher our " Oficial Notives ” — 230d. B 
Leeds.—Maroh 21st. The Tramways Committee wants 

VVV See Official Notices” 
Maidstone.—April 3rd. The Corporation wanta tenders 

for steam and water Pipes and valves for electric lighting works. 

See Official Notices " to-day. 


Plymouth.—March 21st. Tenders are invited for wiring 
the Municipal Offices, and for 12 sherry: supply of lubricating oils for 
theelectricity works. 8 each беш may be obtained from 
Mr. Rider, the engineer, fora depot tof 10s. 6d. each. 


Plymouth.—March 22nd. The Eleotricity Works require 
tenders for 12 months’ supply of alternating current meters and 
transformers and arc lamp . Bee “ Official Notices” March 9th. 


Southampton.—March 16th. The Oo ion invites 
tenders 6 supply of PET &., required in Шеше De 
partm uring a period 8 to specification 
and conditions o be obtained upon application at | Electric Light 


Works, Back-of-the- Walls. 


5 April 7th. The Harbour Board invites 
tenders for a motor transformer with accessories. See Official 
Notices ” to-day. 


ee „2880 's-on-the-Sea. — March 28rd. The Council 
free wiring proposals. See “ Official Notices " to-day. 


— — March 20th. The Corporation wants 

tenders for india- rubber pigs icd yn meri 5 эла 
х 
Bos «бам! Notices" oday. 

Swansea.—March 19th. The Corporation invites йын 
for insulated electric mains, conduits, junction boxes, &c., for electri- 
city supply. See “ Official Notices” 2nd. 

A x Ea DE A 
ш Officia] Notices ^ March 1 * Ne 


CLOSED. 


_ заву —The Oouncil has placed an order for a 100-н,р. 
condenser for the electric light works with 
Lindley & Oo., at £700. 


Dudley.— The oontract for certain 2 work, rk, pom 
and feed water heaters for the electricity works 
Baboock & Wilcox. 


Glasgow.—The Tramways Oommittee of the Corporation 
have accepted the tender by . M'Oartnoy, M'Elroy & Oo., for 
the construction of the overhead portion of the extension of the 
electric tramways, which has been sanctioned by the Town Oouncil. 
The contract price is gi к and it includes the providing and 
fitting аро 2: the poles, wires, and rosettes. The committee have 
accepted the «оч 5 tendere Ыы? Eire dd firms for the remainder 


be done to complete the — 


conversion of the аны Enes; 5 Daniel Murray, £18,563; 
Stark & Bons, £12,851; A. & J. Faill, £9,463; and James Oameron, 
£4,688. All the contracts are to be completed within a year. 


Leyton.—The District Oouncil has accepted the tender 
i . Manchester, for a switchboard, for the sum 


* Rotherham. —The Town Oouncil has accepted the wor 
Power Storage Company for accumulators at 
ie, and £70 per annum for maintenance. 

St. Anne's.— The following tenders have been кера 
by the Town Council :—Mosers. MoOullook for 100 lamp-poste; the 
Prism Globe Company for 100 fittings; and the Reason Manufacturip 
Oompany for 100 switches with eta. 


FORTHCOMING EVENTS. 


Saturday, March 17th.—At 11.90 am. Institution of Electrical 
Engineers. Students Visit to the works of tho Bleo- 
Hed Welding Company, 21, Hindon Street, Pimlico, 


At 8 p.m.—Morley оше Faraday Society, Waterloo Road, 
„В. Presidential address by Prof. Oarey Foster, F.R B., 
on“ The Modern Point of View of Electrical Phenomena.” 
Readers will be admitted by ticket to be had at the 
doors of the college on the evening, or previously by 
application to the Becretary, Morley College. 
At 7.30 рк йи Society of Electrical a a 
Meetin 


1 Engineering Laboratories, e 
Street, chester. Paper on "Electricity аз 
to Mining," by Mr. Н. Bentham ; will be lead 1 y the 
President, W. W. Haldane Gee, B. S0. 
At 3 o'clock.—Hoyal Institution of Great Britain. Lord 
шы on " са Light.” 
19th,— Society of Arts. Third Oantor lecture. 
B. 8. Shepherd on "The Photography of Colour." 


Monday, March 


Messrs. Browett,. 


-which Mr. Oooper had personall supervise. 


Tuesday, March 20th.—At 4.30 pm. Bocdety of Arta (Foreign and 
Colonial Section). Bir Edward A. Bassoon, Bart. M. P., 
“ Imperial Telegraph Communication.” 


Wednesday, March 2ist—At 7 p.m. Institution of Civil : 
" Ann Dinner, Merchant Taylors Hall Ат е 


Thursday, March 22nd. — At 8 Institution of Mechanical 
Engineers. O aa 


A$ 8 p.m.—Institution of Blectrical Engineers. Ordinary 
. Paper on W Battery Problems, by 
E. J. Wade, Associate. 


d . P. 
eter, ыта P. I. Shaw. 

At 9 o'clock. — Royal Institution of Great Britain. Sir 
| Andrew Noble on “ Some Modern Explosives.” 
Satarday, March 24th.—The Manchester Association of Engineers. 
| ч Каре by М W. Heap, Manchester, The Tool Room. 

(a) For the Manufacturer; (b) for the Engineer." 
Af 11 a.m.—Institution с . Engineers. Students’ 
Мак ун the works of Messrs. Easton, Anderson and 


den, 
Monday, ii des 93rd.—At 8 o'clock. Institution of Oivil Engineers. 
The eighth “ James Forrest” lecture, William 


NOTES. 


Obituary.—We much to have to record the death, 
at the age of 58, of Mr. Matthew Cooper, Principal Technical 
Officer, Engineer-in-Chief’ в Office, General Post Office. 
The deceased gentleman (who was found dead in a 
train at Finsbury Park Station on Thursday morning, 
March 8th) was well known in electrical circles. 
Originally in the service of the Electrical and Inter- 
national Telegraph Company, prior to the transfer 
of the ers of the United Kingdom to the State, Mr. 
Cooper was afterwards attached to the Special Racing Staff, 
under Mr. R. W. Johnstone. It was his particular duty in those 
days to attend at Sandringham, when the Prince of Wales 
was in residence, to work the private wire in communication 
with Er. Oooner hed done i of great trust. For the last 20 years 

done important work in the Engineer-in- 
Chics “office. He had witnessed the introduction of the 
duplex, quadraplex, and multiplex systems, and his skill as a 
mechanician combined with his thorough practical knowledge 
was very largely instrumental in making these systems 
the success which they are at present, for the 


climatic conditions in this country are such as to 
render’ the good wor of these systems by no means 
the matter which might be i For some time 


pas . Oooper had been in full of the Telephone 
partment of the Post Office, and he was recently en- 
gaged in drawing up the necessary arrangements in con- 
nection with the London telephone system of the 
Post Office. One of Mr. most onerous tasks was 
the working out of the ap details n 
inter-communication to be effected between the various local 
systems of the National Telephone Company and the trunk 
wire. system of the Post Office. This he effected with 
remarkable skill; indeed, it is not too much to say that 
the fact that the tranafer was carried through almost un- 
noticed was largely due to the excellence of the 15 pim 
ot о 
ent lost „шкы bet bla col 
leagnes, wi whom Matthew Cooper has for many years 
been associated, have lost an honoured and esteemed friend. 
The funeral which took place on Tuesday at Bell's Hill 
Cemetery, High Barnet, was largely attended by members of 
the Postal Telegraph Department ы of electrical firms. 


emm pointments Hair Sheffield Electric Light- 

ittee is advertising for an electrical engineer at 
8500 а year, The Glasgow Corporation wants an assistant 
menager for the municipal telephone ex Minimum 


change. 
salary £200 per annum. See Official Notices” to-day. 


Receiver Appointed.—The debenture holders in Fowler, 
Lancaster & Co. have appointed a receiver on their behalf 
with a view to givin time for completing certain n аи 
which it is hoped will result in the payment of 


to enable . 


— — 
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The Will of Prof. Nughes — By the will of the late 
Prof. D. E. Haghes, F.R S, who díed on January 22nd 
last, London hospitals will benefit very. considerably, for, 
subject to. certain annuities to Mrs. Hughes and his sister 
and brother-in-law, the sum at present.available for the 
„Hughes Hospital Fand” seems likely to be. between 
£300,000 and £350,000, and eventually over £400,000. 
The whole of the estate has been valued at £478,084 98. 3d. 
gross, including personalty of the net value of £472,704 
158. 6d. To. Mrs. Hughes he bequeathed £20,000, his 
personal effects, his medals, books, instramenta, and decora- 
tions, and scientific: papére, and bis bonds, shares, stocks, 
and securities for money deposited with the Société Générale 
de Credit Industriel et Commercial, compte 843, Rue de la 
Victoire, No. 66, Paris, Prof. Hughes ues to his 
sister, Mrs. ea at Hughes Millar, of Wyoming, U. S., 
£6,000; to her husband, Robert 8. Millar, £4,000; and to 
their children, Katy Burrows, Daisy Millar, Edward Millar, 
Graham Millar, and Lily Hughes. Lucas,-£4,000 each. He 
bequeathed to the Institution of Electrical Engineers, of 
which he was Past-President, £2,000 fora David Hughes 
Scholarship Fund, similar to the Sir David Salomons 
Scholarsbip Fund; to the Bocié:é Internationale des Elec- 
triciens in Paris, of which he was a member,:£2,000 for a 
Scholarship Fund; to the Royal Society, of which he was a 
Fellow, £4,000, to apply the income in prizes for original 
discovery in physical sciences, particularly in electricity and 
magnetism ; to the Académie des Sciences de l'Institut, Rue 
Pont des Arts, Paris, £4,000, for like es; and to the 
Royal Institution of Great Britain, in Albemarle Street, 
£1,000, for its general purposes. The testator directed that 
bis entire residuary personal estate should consist of a trust 
fund, to be called the “David E. Hughes Hospital Trust 
Fund,“ of which the first trüstees shall be the treasurers of 
the Middlesex Hospital, the London Hospital, King’s 
College Hospital, and Charing Oroes Hospital. They will 
pay among other sums an annuity of £1,000 to Mrs. Hughes 

uring her widowhood. | E * 


Mishap on the City and South London Railway. 
On Tuesday, the 8th inst., a series of mishaps occu on 
the City and South London Railway, which caused a total 
.Btoppage on the entire line for two hours and a half, from 
7 p.m. to 9.30 p.m. The affair started in a slight way with 
an ordinary short on a locomotive on the line. This caused 
one of the automatic circuit breakers to “ ро,” but not com- 
pletely, and it was burnt out. A machine was consequently 
shut down. It was not at first possible to ascertain exactly 
where the short had oocurred, come time being. necessarily 
oocupied in telegraphing: down the line to the: different 
stations, testing cables, and so on, and, unfortunately, before 
this could be put right an armature of one of the generators 
in the old station developed an earth. The coincidence. of 
these two accidents led, as we have stated, to the shu 
down of the line, and naturally caused Mr. McMahon: 
his staff considerable anxiety until all was right. again. 


Lectures.—Before the Aberdeen Mechanical Society’ on 
6th inst., a lecture on Eleotrio Waves was delivered by 
Prof. Niven. | TE. | LUE И 

At the Yorkshire College Engineering Society on February 
-26tb, Mr. J. H. Greaves, - Vice-president: of the Derby- 
shire Engineering Association, read a paper on The 
Mechanical Treatment of Coal and its Influence on the Con- 
straction of Modern Boiler Houses. Sa 

A course of four lectures is being delivered at the Brad- 
ford Technical College by Prof. Oliver Lodge on the subject 
of “ Electrical Vibration. к оол ee 

At the meeting of the Bath Debating Society on Thursday 
last week, Mr. George A. Pearson gave a lecture entitled 
" How to Make the Electric Lighting Pay.” A discussion 
followed. и ALME COM, 

A lecture on “ Electricity our Servant " was delivered. by 
Мг. H. Bottomley Kuowles at the G.W.R. "Mechanics 
Institution at Swindon on Wednesday last week 


d 


Bankruptey Proccedings.—At the London Bankruptcy 
Court yesterduy, Thursday, Mr. Registrar Hope made an 
order that the discharge of E. L. Joseph, electrical engineer, 
should be susperded for three years. e 7 


Electrical Communication with Lighthouses.—A 
meeting of the committee appointed to consider the question 
of the extension of the system of electrical communication 


with lighthouses and light-vessels, and the possibility of 


using sach communication for the transmission of private 
messages, was held at the Board of Trade on Wednesday. 
There were present: Sir Courtenay Boyle (chairman), 
Oaptain Prince Louis of Battenberg, R. N., Мг. G. E. Y. 
Gleadowe, Mr. J. C. Lamb, Rear-Admiral H. B. Stewart, 
Captain the Hon. F. C. P. Vert ker. R N., and Mr. C. G. 
Moggridge (secretary). Mr. E. McArthur, M.P., Colonel 
Hozier, C. B., and Mr. A. L Jones attended on the invitation 
of the committee, and stated their views on the question of 
the employment of the system of electrical communication 
. with certain lighthouses for commercial purposes. E 


The Electrical Volunteers.—On Monday, March 5tb, 
the South African detachment were entertained to а “ send- 
off" dinner at the Shire Hall, Chelmsford, the Mayor occupy- 


ing the chair. Major Rasch, M. P., responded on behalf of 


the Army, and Major Coleman for the Auxiliary Forces, 
Major Crompton апа Captain Lloyd replied on behalf of 
a The proceedings were of a very enth i 
character, б | 


^ Building Trades’ Gift.—The following valuable ped 
sions to the list of donations are acknowledged wit 
thanks: — | T 

. Meisrs, Dorman & Smith, Marchester, mein switchboard. 

. Messrs Ward & Goldstone, Manchester, all the íl:xible oord 


required. i 


Messrs. M:Gecch & Oo., Birmingham, 426 5-ampere switches and 
. асоеввогіев. mp m 
In our next issue we hope to give views of the elevation and 
plans of the Cottage Homes, showing the proposed arrange- 
ment of the buildings. | 
| Wireless Telegraphy.—Mr. Marconi has been experi- 
menting with his system before the King of Belgium end 
other memb:rs of the Royal Family. | 


The Société Internationale des Electriciens.—The 
monthly meeting of the Société des Electriciens took place 
on the 7th inst. М. Zetter continued the discussion ocom- 
menoed recently by M. X. Gosselin relating to high tension 
apparatus. He exhibited double-pole circuit breakers for 
220 and 440 volts with distances between the terminals of 
2 5 centimetres for 3 amperes, 8 centimetres for 5 ampere: 
8:5 centimetres for 15 amperes. In switches he observed 
that a distance of 3 centimetres between two terminals was 
necessary in order to get a good break. М, X. Gosselin then 
made some observations with regard to the eleotrical tram- 
way of the Bois de Boulogne, the mode of operation of 
which was a combination of the trolley system and surface 
contact on Vedovelli's system. | ods 
. Electric Tramway Currents and Submarine Cables. 
—The Daily Telegraph correspondent at Cape Town says 
that on Tuesday the Supreme Oourt gave its decision in the 
suit of the Eastern Telegraph Company against the Cape 
Town Electric Tramways Company, in which the plaintiffs 
sought to recover £50,000 damages for alleged injary to 
their business through the escape of currents from the electric 
trams. The Court was unanimous in favour of the defendants. 
It will be remembered that a volume of evidence was taken 

`оп commission in London recently. x 4 


' © Personal.—Our New York namesake says that Mr. J. G. 

White, a well-known electrical engineer, sailed for England 
"оп 28th ult., where he has extensive engineering projects 
under way. 


5 London County Council.—The Council at the meeting 


on Tuesday proceeded to the appointment of Committees 
for the ensuing year. The Highways Committee, to whom 
most, if not all, electrical matters are referred, was elected as 
follows :— l | : | 

J. А. Baker, R. M. Beacheroft, J. W. Benn, J. В. Oousins, W. 
Haydon, L. H. Hayter, N. W. Hubbard, Sir Jobn Hutton, W. О. 
Jobnson, R. Parker, R. O. Phillimore, P. J. Rutland, T. B. Westacott, 
T. Wiles, and T. McKinnon Wood. 
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THE COUNTY OF LONDON 
ELECTRIO LIGHTING OOMPANY’S ЕГЕС: 
TRICITY WORKS. 


‘(Concluded from page 405.) 


In our view of the Ferranti alternate current switch 
gear (pages 408-4) are shown the main alternator 
switchboards, each consisting of 12 switch panels, and 
between them the main measuring board, upon which 
are mounted two sets of measuring 
instrumenta, one for light and one for 
heavy current. At present, the board 
shown on the left is a single-phase 
board, while that to the right is a two- 
board. On the right-hand side 


UNITS SOLD EACH YEAR 
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Сїтү Roap STATION: DIAGRAMS SHOWING LAMP CONNECTION, AND 
UNiTs SOLD PER QUABTER AND PER YEAR. 
x Supply begun from City Road works, September, 1897. 


of the dividing board there are at к placed two instru- 
ments for recording the output of each of the two- 
phase plant, while on the other side are two sets of instru- 
ments for measur- **— 


changed over to 
two-phase, both 
sides can be altered 
so that 
measure and 
the outputs of 
hases A and B at 


tively. 

To the lo of the 
main boards there 
are two switch- 
boards of 12 panels 
each for the single- 
phase distributing 
mains, supplying 
vely Olerk- 
enwell and 8t. 
—— and а віх- 
panel board, now 
used for connecting 
up the single-phase 


City ROAD STATION: WORKSHOP. 


12 panels for the two-phase mains, which supply current to 
the distriots of Western Holborn and St. Giles. There is 
also room for two other sets of panels-of 12 each, one 
for the mains for supplying the East End districts, and the 
other for extensions as may be required. 

Underneath each of the alternator switchboards are seen 
the handles ing the resistance in series with the field 
windings of the main machines, with an ammeter in each 
circuit, The regulation of the general voltage of the 
station is effected by resistances placed on the regulating 
table, which control the governora of the exciter engines, 
and auxiliary regulation is eres by the switch pillars 
shown near the table, controlling the field magnets of the 
exciters, The two large switch pillars farther from the table 
operate resistances by means of which the abrupt step of 2 


City ROAD STATION: BOOSTER AND SWITCHBOABDS. 


. volta, when using the exciting battery, is smoothed down. The 


whole of the switchboards, with the exception of those 
олег mentioned, have been supplied by Mesers. S. Z. 
Ferranti, Limited, who have devised à special double- 


el cone plug for linking up the two-phase bas 


A very fine get of instrumenta for testing insulation, 
meters, &o., has been provided by Messrs. Elliott Bros., and 
is similar in all respects to the set at Wandsworth, which 

| | we illustrate below. 

In the basement 
is & workshop, of 
which we give а 
view, provided with 
some of the most 
modern repairing 
tools, such as lathes, 
drills, shapers, &c., 
driven by an electrio 
motor. 

In order to obtain 
the consent of the 
Board of Trade to 
a change from the 
system originally 
in in the 
Olerkenwell order, 
viz., the continuous 
current system (the 
London Electric 
Company having an 
Order for the sup- 
ply of alternating 
current in the dis- 
trict), 
pany had to agree 
to supply contin- 
uous current at 530 
volts in both the 


Clerkenwell and St. Luke districts for motive power. Diffi- 
culties were also raised by the County Council as to the 
constraction of transformer boxes under the streets, but the 


motor generators to the circuits, but which later is intended for 
use in controlling the two-phase motor generators. On 
the right of the alternator switchboard, there are at present 


444 


local authorities having consented to their use, a specially 
ventilated form of box was designed by the late chief engi- 
neer of the company, Mr. Lawson, and was approved by the 
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paper insulated, lead covered, concentric two-conductor cables, 
of the British Insulated Wire Company's make, while for 
power supply, rubber insulated, two-conductor, concentric 


Board of Trade. cables of the Silvertown Company's make have been used 
POS con — throughout. For the low-pressure distribution, which is at 100 
чо 10 во ИСАК ор novo volts, Callender jute and bitumen insulated two-conductor lead 
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covered cables are used. On the latter cables, two-way 
house service boxes are provided at the rate of one to every 
four houseg, the outer wire in each having а connecting 
link or fuse in the street service box, so that, in oase of need 


P P, Earthenware pipes; к R, Iron rods forming electrodes for alternating 
currents. (See page 404.) 


KEINE \ 
© ЧЕ e III PSN DIAGBAM SHOWING ABRANGEMENT OF WATER REGISTANCE. 
@ . | 
| F any house may be disconnected from the supply mains 


CITY ROAD STATION: LOAD DladRAus, Summer and Winter, 1899. 


The draw-in system of mains was adopted by the com- 
ny, and cast-iron pipes of 2 or 24 inches diameter were 
aid throughout the whole district. A sufficient number 
of pipes was laid on all the routes to provide for duplicate 
bigh tension mains and for feeders from transformer boxes 
to various points along the routes of the low tension mains. 
For alternating current high pressure supply the cables are 


without entering the premises. In the case of supply for 
motive power, the service cable is vulcanised on to the 
rubber insulated main, and is oarried into а special service 
box within the consumer’s premises, the joint invention of 
Mr. Lawson, Mr. Childs, and Mr. Dallas, which is covered by 
Letters Patent. 

In the system of distribution from the transformer 
boxes, each of which is limited by Board of Trade rules 
for supply at low pressure to 75 Kw. output, there is 
always a master box, to which the feeder from the station 
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МАР SHOWING THE AREAS OF THE CoMPANY's OPERATIONS, 
Existing stations O. Districts in which mains are laid are shown thus //////. 


is laid, and between this master box апа some other, or 
between some of the other boxes on each circuit, an extra 
cable is laid, so that а complete ring system practically 


A separate pipe of similar size was also provided for mains 
for public lighting, the lamps being fed in groups of 10 
each from the continuous current mains. 
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revails throughout the whole of the districts. For 
high and low pressure connections in these boxes, special 
switching gear designed by Mr. Laweon and Mr. 
CO. E. Holgkin, lately works manager of the Brush 
Company, has been provided. By the arrangement 
ef these switches it is impossible to open the low 
pressure circuit 
without having first 
opened the high 
pressure one, also 
the inner on both 
circuits is opened 
before the outer, 
and in closing the 
dircnita, the outer 
condactor of the low 
pressure circuit, and 
then the inner have 
first to be closed 
and then the onter 
and inner of the 
high pressure cir- 
tuit, Subsequent 
improvements have 
been introduced by 
Mr. Lawson, Mr. 
Gosling, and Mr. 
Dallas. 

In Western Hol- 
born and St. Giles, 
the whole of the 
mains have been 
laid for a two-phase 
alternating system 
of distribution, for 
both lighting and 
power, and to these 
mains current is 
supplied at a pressure on either phase of 100 volts; if one 
be fully loaded and the other unloaded, the difference is 
not more than 24 per cent. When the whole change to 
50-period two-phase ‘upp!y is made, it is proposed to 
balance up the single-phase distribution mains on the 
switchboards at the station, so that the load may be as 
evenly divided as 
possible between the 
two phases, St. Luke 
being on one phase 
aud Olerkenwell on 
the other, while the 
catiying districts 
shall be two-phase. 

The length of 
trenching in the 
northern districts 
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miles, the high 
pressure and power 
mains about 88 
miles, and the low 
pressure cables 
about 40 miles, 
whilst the number 
of transformer 
boxes is 50. 

These districte, adir n 
owing to their being m ATE Ae E 
chiefly of a business Lis у ы P 
nature, have ve 
much greater vari- 
ation of load be- 
tween summer and winter than the southern districts, which 
are chiefly residential; this is clearly shown in the load 

8 herewith. 

The growth of the lamp connection and of the annual 
output is well seen in the curves which we reproduce; the 
shaded. parts at the foot represent the power output, while 
the similar areas at the top of the last columns denote 
supply in bulk to other companies. It is interesting to note 


WANDSWORTH STATION, SHOWING WUARF AND CoAL CONVEYER. 


BATTERY OF EIGHT WATER-TUBE BOILERS, WITH MECHANICAL STOKERS. 


the extraordinary rate of increase of business; the output has 
been practically doubled each year, and the lamps conneoted 
(including a large allowance for motors) follow a similar law. 


WANDSWORTH STATION. , 


Owing to the peculiar configuration of the district of the 
Wandsworth Dis- 
trict Board of 

| Worke, which. ex- 

tenda from Rich- 

mond Park on the 
one side to the 
boundary of Cam- 
berwell at Streat- 
ham on the other, 
and which contains 
some densely popu- 
lated parts, alter- 
nating with sparsely 
built areas, difficul- 
ties arose as to the 
selection of a site 
out of many offer- 
ing. It was, how- 
ever, deemed of the 
utmost importance 
to select one to 
which the fuel could 
be cheaply trans- 

ported, and where a 

sufficiency of water 

for condensing pur- 
poses and boiler 
supply could be ob- 
tained ; both these 
features were found 
at the mouth of the 

River Wandle, in 

which an almost constant level is maintained by means of 

the sluices and weirs, which have been made part of the 
general scheme of construction, 

Both boiler room and engine room at this station are of 
oblong shape with equare ends, thus avoiding any waste space 
as at the Northern station. The main buildings are built up 
of best stock bricks 
and cement, and the 
engine room and 
switch room are 
lined with glazed 
bricks, and floored 
with adamant tiles, 
as at St. Luke. 
At both stations, to 
prevent the hum of 
high periodicity al- 
ternating machinery 
being too easily con- 
veyed outside, there 
are no windows in 
the side walls of 
the buildings, the 
engine rooms being 
lighted from the 
roofs, The chimney 
is 200 feet in height, 
of hexagonal shape 
and of an internal 
diameter of 12 feet 
at the top. 

The accompany- 
ing view shows the 
buildings already 
| erected, together 
w.th the coal wharf and the coal conveying gear. 

The boiler room and engine room occupy half the available 
building space, and the foundations for the fature extensions 
have been partly laid in, up to the ground level. The offices and 
switch room occupy two-thirds of the site available for sach 
accommodation adjoining the main building, but the com- 
pany is provided with ample s for additional offices or 
repair shops on the other side of the River Wandle. | 


G 
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The architect for these buildings was Mr. C. Stanley Peach, of about 1,000 tons. The system of coal conveyance from 
F.R.I.B.A., and the contractors, Messrs. Holliday & Green- barges to the coal store differs considerably from that adopted 
wood. at St. Luke’s, the motive power throughout being electricity 

The boiler room is 68 feet in width by 110 feet in length. supplied through two-phase 50-period motors at 200 volts. 
On each side of the The crane is fitted 
room there is space ! with a Hone grab; 
for eight boilers with ктш” ү заь. 7 ЕЕ * the weighing ma- 
economisers and by- chine is of Messrs. 

ass flues. One side Avery's self-record- 
is now fully occu- ing make, and the 
pied, and on the conveyers them- 
other side the selves are of the 
foundations are al- push-plate type. The 
ready prepared for a motors are of the 
similar equipment. Westinghouse Com- 
Along the centre pany’s manufacture. 
space, between the The lifting crane, 
boilers and under which, like the con- 
the floor level, pro- veyers, is electrically 
vision is made for operated, was made 
ash conveying gear. by Messrs. «Jessop 

The Babcock and and Appleby, of 
Wilcox boilers are Leicester and Lon- 
fitted with super- don. The contract 
heaters and Vicars for the whole of the 
automatic  stokers, work, including the 
and the economi- constructional iron- 
sers are of Messrs. work, was let to 
Green & Co.'s make. Messrs, Graham, 
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The econonise  "————————-—— Morton & Co, of 
Bcrapers are driven Leeds, and the work 
by two small in- ExciTER SETS AND STEAM ALTERNATOR. was carried out by 
duction motors. them to the designs 


The feed tank is of the same construction as at St. Luke's, and specifications of the company's late engineer. The 
and there are two Weir steam pumps of 4,000 gallons apparatus is capable of dealing with 40 tons of coal per 
capacity per hour each, against a pressure of 150 lbs. per hour, p 


GENERAL VIEW oF GENERATING SETS, 


шг inch, but injectors are provided as auxiliaries instead Water storage is provided on the floor above the engine 
of motor-driven feed pumps. room, with similar arrangements for water filtering as at 

The ooal store above is of exactly the same general con- St. Luke's, to supply the make-up water, which is at present 
struction as at the northern station,and has а storage capacity taken from the Southwark and Vauxhall Company's mains, 
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The engine room is 60 feet in width by 110 feet in length, 
and contains six Mordey single-phase alternating seta work- 
ing at 100 periods per second, 2,000— 2,200 volts and of 
180 KW. capacity, each driven by a Raworth Universal 
engine; these are 
installed on the side 
of the engine room 
next to the boiler 
room, Onthe other 
side provision has 
been made for five 
400-kw. two-phase 
50-period 2,000 to 
2,200-volt &lterna- 
tors, now on order, 
to be driven by im- 
proved Universal 
engines, one on each 
side of a Mordey 
inductor alternator. 

To provide for 
the practical parallel 
working of these 
machines of differ- 
ent periodioities and 
for economical 
working at times of 
light load by the 
use of one engine 
and alternator only, 
a G. E. C. motor 
generator, as at St. Lake's, has been provided for. 

The exciting current is provided by three Brush con- 
tinuous current compound wound dynamos, driven by Brush 
marine type cross compound engines fitted with electrically- 
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GENERATOR AND EXCITER SWITCHBOARDS, 


tanks beyond the foundations for future extensions, and is 
circulated through the condensers, which are placed in this 
case under the floor level, by means of steam-driven oentri- 


ора! pumps, one of which is spare. The air pumps are also 
under the floor level 
and are driven by a 
diso orank off each 
engine shaft. The 
condensed water is 
led off from these 
pumps by gravit 
to a tank connected 
with a Weir feed 
pump, with an auto- 
matic valve admit- 
ting or shutting off 
steam according to 
the quantity of 
water in the tank, 
which lifts the water 
to a feed-water tank. 
The main switches 
for alternators, 
exciting circuit 
switches and rheo- 
stats are within the 
dynamo room, the 
current being car- 
ried by bus bars 
through the wall iato 
a dividing board 
in the switch room. То the left of this main measuring 
are the circuit panels for the mains for Putney 
Wandsworth, Wandsworth Common, &c., while to the right 
there are 12 panels for transformer switches, controlling extra 
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Vizw or Swirch Room, sHOWING REGULATING AND TzgsriNG TABLES, MEASURING BOARD, AND FEEDER SWITCHBOABDS, 


controlled governors. The steam piping is similar to that 
at St. Luke’s, save that there is no cross-feeding between the 
ends of the building. The overhead cranes are of 20 tons 
capacity each and were supplied by Messrs, Vaughan & Son. 
Circulating water from the Wandle comes into two separate 


high-tension transformers placed in the basement of the switch 
room. These transformers raise the voltage from 2,000—2,200 
to 6,000—6,600 volts, the E.H.T. side being connected with 
the panels shown at the southern end of the switch room, 
whence the extra-high-tension mains lead to the main dis- 
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tributing transformer etations at Clapham, Streatham, and 


Oamberwell. Here the extra-high-tension is transformed 
down to 2,000—2,200 volts and delivered to transformer 
sub-stations similar to those at St. Luke's. 

As showing the 
extent of the area 
supplied from this 
station, it may be 
mentioned that while 
Roehampton b 
Richmond Par 
Gates on one side is 
distant along the 
route of mains from 
the Wandsworth 
station 32 miles, the 
farthest point in 
Streatham, still { 
within the distriot fe 
of the Wandsworth E. 
Board of Works, is 
5} miles, and Olap- | 
ham, by way of Bat- 

, is distant 
from the station 58 Р 
mile, Oamberweli |, 
parish, however, Es 
which extends 5} 8 
miles from north to 
south, and 24 miles 
from east to west, 
has its extra-high- | . | 
tension distributing station at a distance of no less than 10} 
miles from the Wandsworth station, while the extreme point 
in St. Olave's parish is 184 miles away, and is within the 
comparatively short distance of 2} miles of the Ойу Road 
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SrzP-UP TRANSFORMER SwitcHBoarD, AND ExTRA-HriGH-PRessURE (6,600 vol rs) 
SWITCHBOARD. 


the E.H.T. and H. T. mains consist of rubber insulated 
two-conductor cables lightly sheathed with steel and taped 
over, all made and supplied by the India-Rubber and Gutta- 
Percha Company, Silvertown, while the low tension cables 
are Oallender’s jute 
and bitumen insu- 
lated, lead - covered 
two-conductor con- 
centric cables. For 
St. George - the - 
Martyr the high 
tension cables ate of 
Messrs. W. T. Glover 
and Co.'s make with: 

per and diatrine 
insulation and lead 
sheath, and аге 
likewise of the con- 
centric two-conduc- 


tor ne 
he low tension 
current throughout 
the whole of these 
districts is supplied 
at 200 volte, and the 
change from 100 ~ 
to 50 ~ is already 
commenced. It was 
decided to distribute 
current as single- 
phase in the Wands- 
` worth district, where 
hardly any demand for power is likely to arise, balancing the 
lighting load as evenly as possible between the two-phase 
primary conductors, while in Northern Oamberwell, St. 
George-the-Martyr and St. Olave, Southwark, where 
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ENcLoskp HiGH Speen ENGINES AND Нісн PRESSURE Dynamos ков ELECTRIC Traction АТ HuLL. (See page 449.) 


station, from which, however, several geographical and special 

local conditions at present prevent ite obtaining a supply. 
The mains throughout the whole of the Wandsworth 

and Camberwell Districts are drawn into cast-iron pipes ; 


considerable power may ba required, the mains have been 
laid for a two-phase supply for both lightiug and power. 

In the Wandsworth, Camberwell, and Southwark districts, 
the length of trenching and reinstatement to date amount to 
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about 75 miles, the length of pipes laid in to over 150 miles, 
high and extra- high-tension'cablesio nearly 50 miles, and the 
low:tensionicable:to over 52 miles. With the higher voltage 
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on secondary mains, the number of transformer boxes for the 

much larger area is ‘about the same as served from the City 

sare station, namely, 50, with three extra-high-tension con- 
and distributing stations above ground, 

in these southern districte the Saturday night loads are 

generally. the highest of the week, and as many private 
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| Loap DiaaRraMs, NOVEMBER 80TH, 1899. 
City Road output in kilowatts; Wandsworth output in amperes 
(at 2,100 volts). 


residences are connected to the mains, a fairly large load is 
obtainable on Sundays, thus strangely contrasting with the 
St. Luke’s station, where the Saturday and Sanday loads 
are very small, 

Representative load diagrams for two da 
summer and mid-winter are given above for Wandsworth, 


each in mid- 


as well as a diagram ee пу Бош revelling in dense - 
08 


fog, while at Wandsworth the is almost normal. 


NEW STEAM DYNAMOS FOR ELECTRIC 
TRACTION AT. HULL. 


On the op 


e we give a view of two generating sets 
recently i Halle in the Hull Corporation way power 
on 


The engines, which were built by Mesars. W. H. Allen, Son 
and Oo. are of the enclosed high-speed tandem compound 
type, bs havin cylinders, cranks at 120° actuated by three pairs of 

ers, the high pressure cylinders кш placed 


ТАУ. 


on the top of the low pressure. The engines are capable of 
developing 750 1. H. P. each, and run at a speed of 270 revolu- 
tions per minute, with a boiler pressure of 140 lbs. Each 
engine is fitted with one of Ledward's ejector condensers. 
The three high peu cylinders are each 12 inches in 
diameter and the low pressure cylinders 26 inches diameter, 
with a stroke of 12 inches; the three mets of cylinders and 
their working parte are exactly similar to one another, thus 
ensuring an even turning moment at all loads. The 

наска, аге cast вага. and each pair is fitted with one 
piston valve arranged to tribute the steam to both high 
and low pressure cylinders, the valve chest being constructed 
80 that each set of Valves can be withdrawn and examined by 
removing the high pressure valve chest cover only. Each set 
of high and low pressure cylinders, together with their valve 
liners, is bored out after they are faced and bolted together, 
во as to ensure their being true and accurately inline. The 
high pressure үе oylinders are fitted with steam jackets supplied 
with boiler steam. The valves are of the piston type having 
solid rings, and all ерата неш т straight so ав {о be ав 
short as possible, and 
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The oylinders ara mounted on a cast-iron trunk with 
intermediate distance pieces, having a special arrangement 
of bush in the bottom of the distance. piece, by which the 
water is prevented from finding its way into the trunk, and 
the oil is prevented from working up into the oylinders, 
The trunk is fitted with three hinge doors at the front 


Abs. pressure, lbs. pe 
S €68 S 


o S 


fltted with two handles each, and two bolted doors at the 
: back, so that the working 


of the engine are very 
accessible. The trunk is ully stiffened in order to allow 
the door at the front to be made as above desoribed without 
causing any undue weakness ; this point is one of some im- 

portanoe, ав а not unusual complaint against engines 


«2 peed 
a 


Scar hy. BOALB jj. | 
Hien AND Low PRESNURE INDICATOR DIAGRAMS. 


having enclosed working parts is is that on account of the 
trouble of opening the bolted doors the moving parts are not 
easily accessible. 

The whole of the working parts are made of mild Siemens- 
Martin steel, and the pins for the crosaheads of a specially 
hard and tongh steel. 

The eccentric sheaves are forged solid with the shaft, and 
have straps of cast steel. All the bearing surfaces are 
unusually large in order to ensure that the engine will run 
steadily and without giving trouble at all s and loads. 
The crankshaft is made 7 inches diameter at the end farthest 
krom the dynamo and 8 inches at the dynamo end, where the 
maximum turning moment has to be transmitted. An 
additional large bearing is provided at this end of the shaft 
to carry the weight of She armature without any appreciable 
amount of wear, so that the armature can be kept truly 
central with regard to its field. 

песок big ends are all lined with white 
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metal, the shells of the bottom half of the main bearings 
being made of cast-iron and the caps of steel. 

The engine is fitted with a system of forced lubrication, 
the oil being foreed to all the working parts by means of a 
special valveleas oil pump worked from one of the eccentrics 
under an average pressure of abont 25 Ibs. per square inch. 

The result is that the mechanical efficiency of the engine is 
very high, being about 92 per cent. 

e governor is of the crankshaft t 
throttle valve, the maximum variation of speed being not 
more than about 2 per cent. The governor is capable of 
being regulated by hand when running, во as to give a 
variation of 5 per cent. in аро above or below the normal. 

The dynamo, of Messrs. Thos. Parker's make, is designed 
for an output of 460 Kw. at 270 r.p.m., the pressure being 
2,250 volta. The machine is of the four-pole type, and the 
armature is Beries-wound, so that only two sets of brushes 
are required; these are placed on the underside of the com- 
matator, and are adjusted by means of a hand-wheel and 
rod, which passes throngh one of the pillars supporting the 
guard-rail. The armature is wound with Eickemeyer coile, 
the patent for which in the United Kingdom is owned by 
Messrs. Thos. Parker, Limited. The field magneta and 
outside bearing arp fixed in massive sole - plates built 
into the foundations; the field magnet frame is cast in 
two pieces divided in the horizontal plane, and the end 
bearing, which has been designed in a very liberal manner, 
is made to swivel so as to ensure good alignment, and can 
be removed without lifting the armature out of place or 
unsetting the pedestal. The armature shaft is provided 
— а solid forged coupling for connection to the engine 

t. 


The first of these machines was started up on September 
15tb, 1899, and was thrown on to the mains the next day. 


and works on a 


а following are the results of the official trial of one of 
6 е 


Average indicated horse-power, 706. 
AIDE Pei Ds t prom 
Total Ibs. of water per hour 11, fl. 
Bteam 5 per hour, 168. 
Bteam gh cylinders, 16:57 lbs. per 1. р. pe hour. 
Steam through jackets, 234 Ib. per I.. r. per hour. 
Steam per 1. H P. per hour, 19 Ibe. 
Average vacuum, 26 9 lbs. 
Average pressure of steam, 140 Ibs. 
Average revolutions per minute, 262. 
Average pressure, 2,254 volts. 
~ , Average current, 206'4 amperes. — | 
It wil be noticed that the average efficiency of the 
oombined set is very high, although it was not quite fully 
loaded at the time of this trial. | 
. The combined indicator diagram shown has been worked 
out on the principle enunciated by Prof. Osborne Reynolds 
in his. paper on engine trials, pa lished in Vol. 99 of the 
minutes of the Proceedings of the Institution of Civil Engi- 
neers. In this diagram, each of the indicator diagrams is 
set back into the clearance space through a distance equal to 
the volume of the steam shut in at compression at each 
preesure, во that the expansion line is strictly comparable 
with the saturated steam curve shown. It will be seen that 
there is a considerable amount of steam missing at admission 
to the high pressure cylinder ; this is probably due to the 
steam supplied being wet, on account of the fact that the 
steam pipes were not properly lagged at the time when the 
trial was made. | 
The effect of the high pressure jacket in re-evaporating 
the water is very marked ; this diagram would indicate that 
if the engine was supplied with perfectly dry steam, con- 
siderable increase in economy might reasonably be expected. 


XXX Rays ?—It was stated in a seaside Town Council 
last week that the arc lamps on the sea front were perfect] 
blue! The author of this remark admitted that he observ 
the remarkable ¢ffect late at night, but declared that a dozen 
of his friends saw it at the same time, and they could not all 


be wrong! Another critic agreed, but said he generally saw 


them purple, and thought it might depend on the time of 
night. Whether the lamps were of the double or single type 
was not stated. 


NEW COMPANIES REGISTERED. 


Ingram & Kemp, Limited (65,249.)—This company 
was registered on March 5th, with a capital of £30,000 in £1 shares, 
to acquire the business carried on at Newtown Row and Mossom 
Street, Birmingham, and elsewhere, under the style of “I m and 
Kemp,” to adopt an agreement with Olifford W. Kemp, and to carry 
on the business of workers and dealers in iron, brass, copper, and 
other metals, tube, pipe, chandelier, bracket, and gas, water, electric, 
and other fittings, manufacturers, & 3. The first subscribers (each 
with one share) are :—Olifford W. Kemp, 232, Bristol Road, Birming- 

Thomas R. Townson, Wool End Road, . 
ington, Warwick, works manager; Bernard B. Blackburn, 21, West- 


черер 
, incorpora 
Road, Handsworth, Staffs., clerk; and William Johnson, 36, Waterloo 
Street, Birmingham, solicitor.  Olifford W. Kemp is the sole 
director, and may retain office for life. After bis death or resigna- 
tion, the number of directors is not to be less than three nor more 
than five; qualification, £500; remuneration as fixed by the 
company. 


carry on the business of electricians, electrical &c. The 
first subscribers (each with one share) are:—G. L. Adams, Bush 
Lane House, Cannon Btreet, E. O., ; W. 8. Jerome, 


g engineer; B. P 
Villas, Gunnersbary, gentleman ; . Но 
Helen's Road, i 


Adams, W. B. Jerome, Н. Н. Howard, В. Pastorelli, and P. B. 
Pearce; qualification, £10; remuneration £10 each per annum. 


y was regis- 


engineers, mac 1 
makers, &c. The first subscribers (each with one share) are:—B. Н. 
Jenkinson, 91, Garlick Hill, E.O., electrical engineer; William J. 
Wallis, 19, Placquett Road, East Dulwich, S. N., clerk; Ernest Е. 
Goodrich, 116, Ladywell Road, Ladywel, S.E., clerk ; 

Penge, S. E., warehouseman ; 


О , 64, Princess Road, Kilburn, N.W., warehouseman; Alfred 
E. s, 9, Belmont Road, Olapbam, B.W., book-kesper ; and 
Gaorge Hands, 8t. Colomb, Mansfield Road, South Oroydon, traveller. 


six. The first are Albert О. Hands, William T. 5 Da via, 
George Hands, Ber. H. Jenkinson, and one other to be appointed by 
the Law Guarantee and Trust Bociety, Limited ; qualification, £500 ; 
remuneration as fixed by the company. Registered office, 21, Garlick 


‘Hill, E O. 


CITY NOTES. 


The South London Electric Supply Corporation, 
| | Limited. 


Tux directors’ report for the year ending December 31st, 1899, pre- 
sented at the meeting of shareholders held yesterday, reads as 


follows :— 

“In making their annual r the directors have to state 
that the extensive works ab Bengeworth. Road, Loughborough 
Junction, are, with the exception of one large steam alternator 
and certain thermal arrangements, now complete, 
and that the various contracts are practically concluded. 
Mains have been laid in all the compulsory streets as also in a 
number of other streets throughout the area of supply where a 
demand for current was likely to arise. The remaining 
alternator has now been delivered and is in course of erection. The 
t in order to benefit 
arrangements else- 


mence taking over the electrical load, and on November 28th, 1899, 
to terminate the contract under which was being obtained 
from a neighbouring company. The has, therefore, been 

the commence- 


on 
ing on its own resources dor three months, and 
— d this year may be regarded as the date from which the real 
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an 


business of the 


porarily to a supply company in an 
һе board have applied to Parliament for 


obtained, the new area should prove a valuable additional source of 
revenue. There appears to be a growing demand for current to be 
used for motive power. At present there are a number of motors on 
circuit and applications are to hand for more ranging from } to 16 E. f. 
The dust destructor has been at work some 10 weeks, but the full 
quantity of ash-bin refuse which it is capable of consuming has yet 
to be supplied’ under the Lambeth Vestry's contract, which comés 
into operation at the end of this month. No difficulty has been ex- 
perienoed in destroying all the refase obtainable. A reference to the 
accounts will show that they bave been drawn wp in thé form pre- 
scribed by the Board of Trade, the net revenue account exhibiting a 
profit of £295 0s. 6d., which has been carried into the general balance- 
sheet. In accordance with the articles of sesociation, two of the 
directors, Bennett Fitch, Esq, and Captain Е. Ironside Baz, retire, 
but, being eligible, cffor themselves for re-election. "Phe áuditors, 
Messrs. Price, Waterhouse & Oo., also retire, and being eligible, offer 
themselves for re-election.” | л Жү 


‚ & 


cin readily be supplied from the existing station, and if powers are | 


sequently that all profits from February 1st, 1899, should be available , 


for dividend on shares in this company, and the accounts had been. 


made up on that basis There was, however, some doubt if that 
could done, and while tbe doubt existed the directors felt 
that the company osght not to take any course which 
would ex them to legal objections later on. The result 


^ 


would be therefore that the ordinary shareholders instead of . 


a dividend atthe rate of 10 per cent. from February 1st, 1899, co 
only get a dividend at that rate from the end of July, while for tbe 
other period they would have to be content with interest upon the 
po of 5 per cent. The directors pr 
apply the amount not divisible, viz, £2,059, in entirely wri 
off the prelimioary expenses of the company — £2,017 — 
the balance of £41 for the patterns account. With regard to the 
£10,300 cash at bankers and in hand, and with partly represented 
capital unemployed, he would call their attention to the fact that in 
the prospectus it was proposed to open up another branch in Edia- 
burgh to cope with the electric lighting business there and in the 
North, for which additional capital would be necessary; while it 
was anticipated that further capital would Ъз required for the 
extension of the business in connection with motive power. The 


The Bournemouth and Poole Electricity Supply . i connection with motive power, and as the present seemed an = 


Company, Limited. 


rays, and the latest 
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Mr. R. H. 


ear on 
Order, 
. The 


of London and Brush Provincial Electric . Limited, 
in the Richmond (Sarrey) Electric Light an 

Limited, has 
capital of the company was issued to the shareholders in December 
last, and the premiums received therefrom, after deduct- 
ing the expenses of issue, have been carried to reserve. 
The balance from revenue accognt, together with the balances brought 
forward from last year, amount to £8,993 8s. 7d., from which must be 
deducted interest charges, depreciation, &c, leaving the sum of 
£6,799 19s. 5d. to the credit of the net revenue account. Oat of this 
sum the fall year’s dividend on the pteference shares (first issue) has 
been paid, and the directors now recommend the payment of a divi- 
dend on the ordinary shares of the company (first issue) at the rateof 
5 cent, less income-tax, fir the year ending December 3186, 
1659. These payments absorb £5,510, leaving а balance of 21,289 
19s. 6d. to be carried forward. The equivalent of 44 096 8-0 р. lamps 
were connected to the company's mains in Bournemouth at 
December 31st last, showing an increase of 10,364 8 c ». lamps for the 
year, 
Were 


for the supply o 
Poole and District Blectric Traction Company, Limited, for the 
purpose of working the tramways between Bournemouth and Poole. 


A provisional order for the Borough of Christcharch, and the districts ~ 


of the Urban District Council of Winton and the Rural District 
Oouncil of Christchurch, was granted to the company by the Board 
of Trade, and confirmed in the last Session of Parliament. The 
Richmond (Sarrey) Electric Light and Power Oompany, Limited, has 
declared a dividerid upon ite ordinary shares at the rate of 4 per cent. 
per annum, in кар of the year ended Deoember 3186 last. Of the 
revenue received from the Richmond undertaking, the sum of £2,400 
has been applied to reduction of the cost of purchase in respect of 
interest and dividends accrued at the date of purchase. The retiring 
directors are Me. F. E. Savory and Mr. R. Percy Bellon, both of 
whom, being eligible, offer themselves for re-election. The auditor, 
Marsh, also retires, and offers himself for re-election." 


— M M —— 


Alliance Electrical Company. 


Tum annual general meeting of the shareholders of the above com- 
was held on Thursday last week at Winchester House, Mr. Geo 

Verity presiding. In moving the adoption of the ри he oongratu 

the sbareholders upon the successful result of the year's trading, and 
upon the satisfactory condition in which the company and its affairs 
now stood. -Siace the report had been published the attention of the 
directors had been called to the pcssibility of legal difficalties arising 
it the whole profits of the basiness from Fe 1st, 1899, to 
February lest last were treated as profits available for dividend. In 
the purchase agreement it was stipulated by Veritys, Limited, the 
vendors, that the sale should take effect as a going concern, and oon- 


and applications representing a further 681 Sop. lamps | 
then awai connection. Terms have been arranged 
power for a period of years to the, 


5 in telephones and electric 
would be shown in opera | 


company to undertake. 

. J. ELwM Cors seconded the motion, which was agreed to. 
Subsequently a resolution was passed to split up the £10 ordinary 

shares into £1 shares. 


po 
on, they also hoped to introduce to the 


Metropolitan Electric Supply Company, Limited. | | 


Ox Tuesday last the annual meeting of this company was held at 
Winchester House, E.O., Mr. W. Н. Oripps presiding. 

In moving the adoption of the report and accounts, which appeared 
in the Exzornioan HmviBw last week, the Онатвман said that the 
capital expended by the company at the end of 1898 was £993,000, 
and at the end of 1899 £1,244,000 — increase over £250,000. This 
had been expended chiefly on the new station at Willesden (£141,000 
and upon the Jaying of new low pressure mains (about £110,000. 
The expenditure was expected to lead to very considerable economy. 
As to the economy of the Willesden station there was no doubt, and 
the economy of the low pressure mains would result in their 
able to remove the house transformers after a while, so as to get ri 
of what had been а source of great waste—nearly 50 per cent.—of the 
electricity produced. It was their intention to make this change 
throughout. The total received on the credit sideduring the year was 
£231,000, of which £106,000 represents the balance of the sbares 
issued to the founders in exchange fortheirs. The remaining €125,000 
was the issue of half of the new debentures. The old debentures 
were issued at 44 per cent. and the new at 33, and the price obtained 
in the market was 97, which spoke well for the financial condition of 
the company. It would be necessary almost immediately to issue 
the remaining £125,000 deb mtures to meet immediate wanti, 
though they might not get so good a price as last summer, because of 
the unfavourable time of issuing. In regard to the revenue, thé 
units sold in 1898 were 6,800,000 and in 1899 8,300,000, and increase of 
14 m The revenue in 1898 was £146,000 and in 1899 
£173,000 —increase for the year £27,000. The iocrease in the units 
sold and revenue were both relatively higher than in апу гаи the 
company's existenoe. The unite sold would represent the 
amount in three years. They sold last year double the amount of three 
years ago and the revenue was double what it was 44 years ago, a most 
satisfactory increase. As regards expenses, in 1898 they spent 
£111,000, and in 1893 £125,000—an increase of £14,000. То a certain 
extent he could not help regret that the increase was во large, but 
the reason admitted of easy explanation. It included no less then 
£10,000 increase in cost of coal. First they had to use a larger 
quantity than in 1898 owing to the increased supply ; secondly, the 
price of coal was higher, although they had made contracts for the 
supply of coal before the price rose to its present figure. But the 
c reason of the increase was the difficulties under 
which they were working during the year. They had the greatest 
trouble to keep up the sepply, and rather than that the supply should 
fail totally they did all they could to use forced draught to keep the 
engines properly supplied. Tbat meant a large consumption of coal. 
Now they were in comparatively easy water, and hoped fora great 
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economy in coal consumption in consequence. Repairs had been 
somewhat. heavy, but this arose from the same cause, namely, 
ет had to work at high pressure ай the way through, 
and had no time for keeping the boilers clean, and so on. 
Parliamentary charges were high for 1899, but for 1900 they would be 
considerably less. Nearly every year tho company had had to fight 
for its existence. Depreciation was added to by £13,000, this being 
considered the right sam to put by under the circumstances. 
Deducting the working expenses and the depreciation sum, there 
remained £53,000 which was £12,000 in excess of 1898. £25,000 had 
been Ies in interim dividend and other expenses, and there г mained 
for division £25,666. They proposed declaring 5 per cent. on the 
ordinary shares, and carrying over £4,400, which was £3,000 more than 
last year. Considering the difficulties under which they had worked, 
and considering that they had over £200,000 spent at Willesden, 
which had not begun to earn a penny until December 15th, it was not 
unsatisfactory that they had been able to maintain the dividend. As 
stated in the report, Sardinia Street station was required by the 
L.0.0. because it wasin the middle of the proposed new street. The 
company looked upon it as an extremely serious matter to have to 
part with a station in very centre in London, but 
they had the most adequate protection in every way. The 
L 0.0. were going to give them land equivalent to that of the 
old station, and they would put up a new station, with completely 
new machinery, not only sufficient for present wants but the require- 
ments of two or three years’ time when the station was ready. They 
had given the company an option, which they did not know whether 
they would use, so that they might have the money instead of putting 
Ба station at all, and work from Willesden. Last year the 
tral Electric Supply Company applied for powers to erect a 
station in Marylebone district on the Rogent’s Oanal That com - 
pany was а wolf in sheep's clothing, and he was pleased to say that 
6 hands of the new company had been so tied that they would not 
һе able to supply within the Metropolitan Oompany's area. 
After referring to the strengthening of the board by the 
chairman made 


addition of new directors, e some com- 


WILLESDEN WORKS. 


applied to the magistrate for the enforcement of various penalties. 
The magistrate's jadgment, which the chairman read to the meeting, 
showed that the board and officials had done their bəst to get every- 
thing ready in time, and he only imposed a fine of 2s. 6d. instead of 
£5 а day. Тһе board thought it right, however, that those who had 
suffered and been put to expense should receive some proper com- 
pensation, and they allotted a certain sum of money which was 
divided proportionately to meet them in a reasonable and fair mannes. 
Some of their men had been called out as reservista, and they were 
doing their duty by them and their families. 

Bir Jauss Рвнриав seconded the adoption of the report. 

Messrs. Conway BisHoP and Youna asked various questions, and 


. inreply, 


The OBAIBXAN said that the Westmiaster Company had an entirely 
different method of supply, viz, continuous. The Metropolitan 
supplied alternating, and he only wished they had been able to start 
with continuous current 15 years ago. They would have been able to 
dis with the great waste in house transformers in their i 


86 
and would have had roduced cal cost. They were now la down 


quite impossible or ruinous when they started; the other companies, 
with t 


the Metropolitan with its half 


a supply con- 
very active com- 

th the Oharing Oross Oompany, and that was why they 
tried to get the porvers for lighting the City. 


1899 1900 


8.8. = Sardinia Street station; л.к. = Amberley Road station; м.к. = Manchester 
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station; R. P. = Rathbone Place station w.c., = Whitehall Court; w. = Willesden. 


ments regarding the Willesden works. As the works only 
started to supply on December 15th, they only bad a 
fortnight’s run last year. From that time up to the = they had 
had no electrical bitch of any kind in the works. Oonsidering that 
they were working upon practically a new system—they had to bring 
their cables 6 or 7 miles into London, with au ionumerable number 
of jointe—this did great credit to their engineers. They had had 
some slight minor troubles, such as hot bearings and things of that 
kind, but these had all been got over, and at the present time the 
engines ate working satisfactorily. They had there at present three 
1,500 Kw. sets, which gave them 7,500 нр. available and working. 
For next winter they would have sn additional 2,500-н.р. set, making 
10,000-и.Р., but this was only a small part of the capacity of the 
Willesden station. As the business expanded they had any amount of 
room, the works being designed for five other sections of the same 
size as the present one. In regard to the difficulties of supply, 
these all arose from tho same cause; they made e effort to 
get Willesden ready in time, and thought they had а margin of nearly 
nine months, but owing to the failure of some contractors to deliver 
work at the right moment they found themselves in the middle of 
October short of current, but only toa very small amount. Only 
one-tenth of their customers were affected, and most of them only 
fora very short period. Most of their customers did what they 


could to help the company by burning as little as possible, but a few 


The report was unanimously adopted, the retiring directors and 
VVV tiven to the board 
an . р 


The great interest which has been directed towards this company 
impels us to reproduce the above curves, which were exhibited 
at the annual meeting on Tuesday last. We are enabled to do this 
ру the courtesy of Mr. Reginald R. Todd, the engineer-inMhief. 
The curves show the increase in lamps connected and the output from 
all the stations since the company started working. The marked 
upward tendency of the curves, showing an increasing rate of in- 
crease, is highly gratifying to those who wish well to the company. 


The Richmond (Surrey) Electric Light and Power 
Company, Limited. l 


Tun report to be presented to the shareholders at the general 
meeting at the offices, Moorgate Court, Moorgate Place, B.O., on 
Monday, March 19th, at 13 o'clock, reads:—" The directors beg to 
submit their report and statement of accounts for the year ended 
December 81st, 1899. The capital account shows an expenditure 
during the year of £8,620 5s. 4d., chiefly upon lands, machinery and 


-m 
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to December 31st last a total sum of £59,866 9s. 4d. 


mains, making 
The balance to credit of the net revenue account, inolading the 
balance brought forward, and after payment of interest charges and 
reserve for depreciation, is £1,522 8s. 6d. Oat of this sum the 
directors recommend the payment of a dividend on the ordinary 
shares of the company at the rate of 4 per cent. for the year, 
absord £1,211 8s. 6d, leaving 
a balance of £311 to be carried forward. The equivalent of 
14,256 8 с.р. lamps were connected to the compan mains 
at December 9186 last, showing an increase equivalent to 
1,904 8-о P. lamps connected for the year. The Oounty of London 
and Brush Provincial Electric Lighting Company's interests in the 
company have been taken over by the Bournemouth and Poole Eleo- 
tricity Supply Company, Limited, to whom the company is now 
indebted for the amount of its loan account. The eum of £850, 
received from the Oounty of London and Brush Provincial Electric 
Lighting Company, Limited, in respect of an option over the unissaed 


share capital of the company, has been appropriated to writing off 


the suspense account. A substantial reduction is to be made in the 
price of current and in the charges for meter rentals on and after 
March 31st, 1900. Mr. Aymor H. Sanderson and Mr. В. Percy 
Bellon have been appointed directors of the company. The retiring 
directors are Mr. A. H. Sanderson and Mr. B. N Sellon, who 
being eligible, offer themselves for re-election. The auditor, Mr. R H. 


Marsh, aleo retires, and offers himself for re-election.” 


= 


7 Barcelona Tramways Company. 


Тнв directors’ report for 1899, to be presented to the meeting in 
London on 2156 inst., states :— i 


That the traffic receipts were £88,984, and sundry receipts £998, making 
£89,233. Deducting revenue charges, there is a balance profit of £5,182, with 
balance brought forward making 45 919, out of which the directors propose to 
apply £4,000 релеп, of a dividend of 2 per cent., or 4s. per share, carrying 
over 21,819, e number of passengers carried was 21,736,264, compared with 
14,801,598 in 1898. The traffic receipts were, from animal traction, £40,802, and 
from electric traction (part of year only), £47,482, together £88,984. an increase 
of £26,488. The wor expenses in [Spain and in England, including 
a loss of 27,350 * on exchange, but excluding debenture and pre- 
ference share charges and interest, amount to 266,018, against £50,867 
an increase of £10,189. To this, however, the directors have added the loss of 
25,418 on the sale of 486 mules, making the total expenses £71,431. The loss on 
exchange amounted to 27,950, against £2,418, owing solely to the increase of 
income, the rate itself having been slightly more favourable. To cover the oost 
of the conversion of the company’s lines to electric traction, and to provide 
additional electric motor cars, the balance of the preference shares—namely, 
£70,000—and £48,100 of the 44 per cent. debenture stock were issued. The ex- 
pue of the issue of debenture stock and 7,000 preference shares and the 

ance of cost of cars broken up and sold, in a'l £:4,584 12s, 4d., have been 
placed to & suspense account, against which have been written off balance of 
premium on new shares, £8,508, and the £3,000 recelved for the option of purchase, 
ther £11,508, leaving a balance of £8,074 to carry forward in suspense. The 

rev nue of the Ensanche Company, although somewhat in excess of that for 
4898, has, wi:h the balance brought forward, not quie sufficed to cover working 
expenses, plus service of bonds, ard the year closes with a debit balance of 
about £60. Permission to adopt electric traction on the Ensanche system will, 
It is hoped, be soon obtained. 
1899, with five cars, was increased during February to 10 cars, and then 
greduslly up to 78 in November, which is the number now running. In addition 
to the 85 motor oars originally estimated as sufficient, 40 more are expected to be 


. zupning within the next few weeks, Mule traction will then entirely cease. 


Nerwich Electric Tramways Company. 


AT the annual meeting of this company, says the Railway World, 
the following statements were issued in regard to the company’s 
lines which are now under construction : — 


Since the last ordinary general meeting was held on April 28th, 1899, further 
in the construction of the tramwa&ys has been made, but owing to 
unavoidable delays it was found impossible to complete them last autumn, as 
had been hoped. Nearly the whole of the permanent way (19 miles) is now 
completed. The overhead work is 555 rapidly and satisfactorily, and 
there seems to be every probability that the contractors will fulfil their promise 
and complete this work by April Ist. At the power station work is in an 
. stage, the first of the engines is to be tested under steam to-day, and 
there is little doubt that the power station will be entir ly completed by the 


time it is required, namely, by April lst. Twenty out of 40 motor cars areon.. 


the ground and ready to »un, and it is expected that the balance will be 
delivered during the month. Should the contractors finish their work as per 
contract on А let, there should be no difficulty in having the lines in full 
operation by the end of the month. The company has expended to date about 
£991,600 on tramways and street improvements, and about £75,000 is now due 
or further work done. 


The Eastbourne Electric Light Company, Limited. 


Tun directors’ report, submitted to the meeting held at Eastbourne 
on Monday, 12th inst., reads as follows :— 


The shareholders have already been informed that the sale of the company's 
undertaking and works was duly completed on January Ist last, in accordance 
with the contract entered into with the Corporation in April, 1899. Asa trading 
concern the company ceased its operations on December Slst last. The 


directors are arranging for the prompt realisation and distribution of the assets, 4 


with the view of winding пр the company ав quickly as possible. But it is 
necessary, in order to compy with the statutory obligations imposed upon the 
company by the Electrio Lighting Acts, to prepare and submit to tbe share- 
holders the annual accounts for the year ended December 81st, 1899, and these 
are subjoined. The accounts show that the company has maintainod the 
ssive success which has attended its operations in past years. 

e gross profit made for 1899 was £6,077 2s. 2d. The rporation 
пате agreed to refund the company АП capital outlay made during 
1899, it was unnecessary to debit revenue account with depreciation. 
The net result is that after providing for all interest on debentures and prefer- 


- ence ahares to December 31st, and for the interim dividends paid in 1899, a net 


profit for the year df £5,004 28. 10d. has been realised. Out of this the directors 
poroa that a dividend of 20 per cent. for the half-year ended December 81st 

t (making with the interim dividend paid in August £12 10s. per cent. per 
annum), free of income-tax, be paid on the ordinary share capital of the come 
pany. The estimated increase in the compiny’s revenue, made on the 
negotiations for the sale of the undertaking to the Corporation has been amply 
justified, and the town may congratulate itself upon having secured a lucrative 
and valuable concern. The depreciation &nd reserve funds speak for 


lectric traction commenced on January 26th, . 


| last, and since 


themselves, but the directors point out that the balances to the credit o 
these funds have been largely absorbed in the over expenditure on capital 
account, and they are not therefore роп available for distribution. There 
has already been distributed amongst the shareholders £20 on account of every 
£10 share fully paid, and £10 on account of each sharo upon which £5 has been 
pan. The result of the sale of the company's unde ng, as promised by the 
ast annual report, bas thu« been secured to the shareholders. The directors 
have in preparation an approximate statement of the ultimate financial tion 
of the company after all asseta have been realised and liabilities settled. It is 
hoped that the shareholders will be well satisfied with the contents of the state- 
ment, which will be in their hands prior to the annual meeting. 


At meetings held on 12th inst. the кро was adoptel, the cbair- 
man, Mr. G. Boulton, remarking upon the excellent results obtained 
during the year's working. Res>lations were pased 8 vot ng £300 
remuneration to the directors for the year, £1,000 as compensation to 
the manager and secretary (in addition to £2,000 paid by the Oor- 
poration), making altogether £3,000 to be divided, £2000 to Mr. 
Wilkinson, and £1,000 to Mr. Towner (secretary). £1,000 was vated 
to the directors in recognition of their services to the company; £150 
was voted for division among 17 men in the company’s employ. The 
necessary resolutions for winding up were passed, Mr, Towner being 
appointed liquidator, | E 


The Pontypool Electric Light and Power Company, 


Тив director’ report passed at the meeting held at Pent on 
March Stb, reads as follows :— E “ ; "nose 


The directors beg to present to the shareholders a statement of the accounts 
of the company, together with the position of the undertakiag at the end of the 
year 189). During the year the mains of the com oy have been extended to 
the Town Hall, and the directors have free-wired that building, and made · some 
further extensions on the (promises of existing customers. The directors have 
entered intos contract with the Urban District Council to supply and maintain 
віх arc lampe within the company's compulsory area. As will be seen from the 
accompanying account, the ranning of the station for the year ending December 
Blat, 1899, after carrying а sum of £100 to renewal account bas resulted in a 
profit of £675 14s. 10d., which, after deducting debenture interest amounting to 
£214 4s. 8d., and adding the balance carried forward from last year, leaves a net 
profit of £474 14s. 4d.; of this the directors recommend that a sum of £50 be 
carriedo the reserve account, that а sum of £150 be carried to the debenture 
redemption account, that a dividend of 5 per cent. be paid оп the paid-up 
capital of the company, and the balance of £12 18s, 4d. be carried forward to 
next year. Mr. Howell having retired from the board, the directors elected 
Mrs. Clara A. Pegler a director in his stead. As it would be Mr. Howell and Mr, 
Ford's turn to retire from the board, Mrs. Pegler and Mr. Ford do soin accord- 
ance with the articles of as:ociation, but are eligible for re-election. The 
auditor (Mr. H. H. Haden) retires, but is also eligiole for re-election. 


The Potteries Electric Traction Company, Limited. 


Тев director’ report to be presented at the meeting to be held st 


Doningtón House, Norfolk Street, Strand, W.O., on Monday, March 
19th, at 2 o'clock, reads as follows :—“ The directors beg to submi: 


- their report and statement of accounts for the period from November 


21st, 1898, to December 31st, 1899. The prospectus of the company 
was issued in November, 1898, and 20,000 ordinary shares and 


20,000 5 per cent. cumulative preference shares of £IU each were 
. allotted. 


The tramwaysof the North Staffordshire Company, abont 
64 miles, were opened for working by electricity on May 16 h 
then various sections of the extension 
tramways, about 6 miles, bave been opened for trafic. 
The construction and equipment of the extension tramways and 
light railways are being pushed forward as rapidly as possible. A pls. 
scoompanies this report showing the extent of the lines open for 
traffic, and the state of progress made in the constraction and equip- 
ment of the remainder. The total capital expenditure at December 
31st, 1899, on account of construc'ion of the permanent way and 
electrical «quipment of the Potteries Extension Tramways aod 
Potteries Light Railways includiog cost of Parliamentary powers and 


pue expenses, amounted to £276,065 18s. 94. The company 


olds £73,400 first mortgage debenture bonds, £30,100 second 
mortgage bonds, 1,933 prefe erce and 11,542 ordinary shares of the 


- Nortn Staffordshire Tramways Company, Limited, being 96 (5 per 


cent. of the isened preferenco shares and 96:18 per cent. cf the issue i 
ordinary shares of that company and all the issued debentares with 
the exception of £20,000 first m з bonds. The directors propos з 
to offer for subscription £125 000 44 per cent. debenture stock, part 
of an authorised issue of £200,000. The gross prefits for the period 
covered by the account amount to £20,884 8s. lid, includiog the 
amounts received from the North Staffordshire Company for di vi- 
dends and interest on the shares and debentures held by this com- 
pany and in respect of the working agreement. After deduc'ing all 
expenses chargeable to revenue, there remains a net profit of 
£10,949 166. 3d. This amount the directors propose should be 
applied as follows, vis. :— 


To provide for dividend on cumulative preference shares from 
August 15th to December 8 ві, 1899 ud js » e 
„ repayment to British Electric fraction Company of amount 
advanced for dividend on cumulative preference shares to 
August 15th, 1899, and income-tax thereon  .. А “+ ie 

„ transfer to the credit of а depreciation fund T 
„ de carried forward to the next account T m ке 866 


£3,150 0 


Until a larger proporiion of the lines is completed and opened for 
traffic it will not be possible to work fhe system with economy 
and efficiency, but the directors consider the results of the electrical 
working sati.factory and encourag:ng, having regard to the fact. that 
during the whole period the system has been in a state of transition 
and тохар With a view to remove the complications of 


accounts out of the agreements made by the North Stafford- 


s 
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shire Tramways Company prior to the formation of this company, 
the directors bave made sn agreement under which tbis company 
will collect all tbe. traffic receipts, and will pay all the expenses in 
respect of the working of the North Staffordsbire Tramways as from 
January 1st last, in consideration cf the payment by this company of 
the debenture charges and a fixed dividend on the shares of the 
North Stsffordshire Oompany. This agreement will be submitted to 
the mme meeting for approval. The directors retiring this year 
are Mr. Emile Garcke and Major T. E. Pilkington, who are eligible 
for re-election. Messrs. Bourner, Bullock & Oo., the auditors, also 
retire, and сЯет themselves for re-election. | 


LIABILITIES. 
To share capital: | 
Authorised and issued— ` £ вз. d. £ s.d. 
20,00 5 per cent. cumulative preference i 
shares of £10 each, fully paid . 200,000 0 0 
20,000 ordinary shares of £10 each, fully paid 200,000 0 0 
—— 400,000 0 0 


„ Temporary loans on feourity of first mortgage 
! debentures of the North Staffordshire Tram- 
ways Company, Limited— 
Lloyds Bank, Limited. - P ds 
The British Electric Traction Company, 
Limited .. e T Ju we ЗА К 


29,000 0 0 


10000 0 0 j 
89,000 0 0 


» Amount advanced by the British Electric Traction Company, 
Тоор 0, for preference dividend (less tax) to August 16th, 
‚ Sundry creditors... .. - 5 . 
Nerx.—A portion of this amount, claimed by contractors, 
a is subject to arbitration. . y và 
n Profit and loss account b | 
Profit to December 8166, 1899. 


6,688 17- 9 
40,266 5 8 


3 . 10,949 16 3 
.. Deduct—Prefeience dividend to August 15th, - 


1¢99.. edi- pui 5,88 0 8 | 
„ Жа" M — 5116 9 7 
4489, 21 18 0 
ARSETS. 
By Debentures of the North Staffordshire Tramways | 
Company, Limited— . 2 s.d. £ e. d. 
First mortgsge bonds "m és . . 78400 0 0 
Second mortgsge bonds .. "4 . 30,100 00 
— 108,500 0 0 
» Sbares of the North Staffordshire Tramways Com- 
pany, Limited— 
1,938 £10 preference shares at раг .. .. 19,330 0 0 
11,542 £6 ordinary shares at £5 10e. per share 63,481 0 0 ои 0-0 
» Construction of the permsnent way and electrical equipment ; 
of the extension tramways and light railways, Parlia- 
" 1 powers, and preliminary expenditure. . .. 275,085 18 9 
posits— 
? Consols lodged with the Paymaster-General .. 6,221 0 0 
„ Stores and material T A" 58 + ar "m .. 1,44 10 11 
. » Sundry debtors В b "à ie ae E cà .. 9,22110 0 
„At ban kern 4.628 10 11 
In hand. ix РЯ с не .. 114 2 5 
Й 4,37 18 4 
' ss . `. £488,021 18 0 


- 


PROFIT ARD I ока ACCOUNT FROM, NovEMBER 2157, 1£(8, to DECEMERR 81st, 1899 
(Electrical running commenced on May 16th, 1699.) 


To Power and running expenses :. з £6,914 17 7 
» Repairs and maintenance Rey lee wae Ке 935 1, 5 
» Administration and géneral expenses АК 1,446 16 10 
» Interest on loans .. vá T s 686 18 10 
„ Bo la nce, carried to bafence-sheet * 10,949 16 8 

i ae £20,884 811 

By Dividends and interest on shares and debentures of the North . 

Staffordshire Tramways Company, Limited v .. £10,981 15 8 
» Receipts from the North Staffordshire Tramways Company, 

— Limited, under agreement for electrically running the cars 6,021 17 6 
Other receipts in respect of traffic... os © Es : 8,159 111 
Advertising receipts . - ба _ 4815 0 
Interest РА - - n Ж РЕ 427 15 6 

. Bundry receipts 290 8 9 
£20,684 8 11 


— 


London United Tramways, Limited. 


Tum directors’ report to be submitted at the general meeting of 
shareholders to be held at tbe offices of the company, Olare Street 
House, Bristol, on Saturday, March 17th, reads as follows:— The 
directors have much pleasure in submitting herewith the statement 
of accounts for the year ending December 31st, 1899. The goss 
receipts for the period amounted to £54,368 14s. 8d., compared with 
£47,544 13s. 3d. for the apt year, An increase of £6,824 1s. 5d, 
The net profit amounts to £13,271 0s. 3d., which also representa a 
substantial increase of £2,641 бе, 4d. over that of 1898. It will be 
observed that additional capital has been expended during the year 
to the amount of £166,255, the whole of this sum being laid out upon 
the new works at present unproductive, but the directors bave orly 
transferred from the contingencies fund in of interest during 
construction the sum of £5,400, which is equivalent to the dividend 
upon £90,000 preference capital. These amounte, with the balance 
brought forward from the last account, give a total net revenue of 
£18,916 9s. 2d. to be dealt with. From this sum the directors have 
replaced £3,000 at the reserve fund for contingencies; debenture 
interest for the year and the interim dividends paid for the half-year 
to June absorb £8,325, and it is now proposed to declare final divi- 
депда of 6 per cent. annum on the preference shares and of 10 
per cent. per annum on the fully-paid ordinary shares, which together 
will appropriate £6,700, leaving а balance of £891 9з. 2d. to ba carried 
forward to the credit of the new account. To meet the capital outlay 
the remainder of the authorised preference share capital has been 
issued during the year, and the premiums received have been carried to 
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the contingencies fund. The total reserve funds now amount £o £96,190. 
Very eatiefactory pregress bas been made with the important works 
incident to the ccnvereion of the system for electric traction, and the 
extene ion of the tri mwaye. The erection cf the central power station 
has been ondertaken by the company withcut the intervention of a 
cont) actor, and contracts are in a forward state of execution for the 
steam and electrical equipment of the station and for 150 electric 
cars, the first instalment of the new rolling stock. The directors 
anticipate that the firat portion, covering about 10 miles of tramways, 
will be operated by electric traction durirg the ensuing summer. 
The ccmpany's application for light railway extensiona intended to 
bring the districts of Twickenham, Teddington, Ham „ and 
Hampton Wick into connection with the authorised electric system 
came before the Light Railway Oommissioners in June last. The 
proporals were supported by the whole of the local anthorities, bat 
opposed by the London and South-Western Railway Company on the 
ground of competition, so that, while expressing themselves favoar- 
ably towards the scheme, the Commissioners had no alternative, in 
view of the protection afforded the railway company by the Light 
Railways Act, but to decide that the scheme must be submitted to 
Parliament, Accordingly, a Tramway Bill is being promoted in the 
present session to authorise the Hampton Court extensions, and 
agreements have again been concluded with all the local authorities 
concerned, except the Teddington Oouncil, who, whilst approving the 
tramways, and consenting for standing order purposes, seek now to 
impose conditions of so onerous a character, the directors can 
confidently rely upon the decision of the Parliamentary Committee. 
Powers are also sought by the Bill for the authorisation of the ocn- 
necting line between the existing tramway at Acton ка ше autbo- 
rised lines at Hanwell, and agreements bave at length been come to 
with the Ealing Oouncil, as well as those of Acton and Hanwell, who 
d hes the company's application on the former occasion. For the 
information of shareholdeis, a diagram is appended to this report, 
showing the authorised electric lines and the extensions included. in 
the present Bill. The director retiring by rotation is Mr. Hugh О. 
Godfray, who cffers himself for re-election. Тһе aaditor, Mr. 
Bokmon Hare, also retires, and will be proposed for re-election. 
The dividends will be posted on March 19th inst.” 


The Imperial Tramways Company, Limited. 


Тив report of the directors to be submitted at the meeting to be held 
ae 6 Grand Hote}, Bristol, on Saturday, March 17th, reads as 
ows :— | s 


The directors beg to submit the balance-sheet and general revenue account 
made up to December 81st last, togetner with details of revenue account of the 
subsidiary companies. . І 

MIDDLESBROUGH, STOCKTON AND THORNABY ELECTRIC TRAMWAYR.—The opera- 
tion of this important undertabing has been conducted with the greatest 
regularity and smoothness, and is highly appreciated by the populatiors of the 
three municipalities, the number of passengers carried in the 12 months being 
8,307,822. The gross receipts have amounted to 245,378 18s. 8d., and the expen- 
diture (including provision for depreciation and renewals) to 280,761 2e. Hd., 
leaving a net profit of £14,611 11s. 5d., representing as nearly as possible 64 IS 
cent. upon the capital employed. The light railway extensions proposed at 
Middlesbrough were favourably entertained by the Commisrioners, but arrange- 
ments have to be made with the owners of three toll gates and with.reference {0 · 
the raiiway crossings on the route, and so far it has been found impossible to 
arrive at any agreements; meanwhile the progress of the orde? remains in. 
abeyance. f ОИЕ. 

DaRLINGTON Tramways.—The working of this tramway has resulted in а net 
profit for the year of £1,009 12s. 8d., and the amount epean at the credit of. the 
revenue account. The Light Railway Commissioners have decided to grant the 
order for the proposed system of electric light railways to take the place of the 
existing horse line and more effectively serve the borough and district. 
Important details of the scheme remain to be Ms with the Corporation, 
however, before the order can be issued &nd the negotiations are still in 
TOgT 283. 

i Колон UNITED Tramways, LiMITED.— The directors’ report and accounts of 
this company are reprinted and annexed for the information of the share- 
holders. During the year the Imperial Company's interest in this undertakin 
haa been increased by a further 15,000 6 per cent. preference shares, the cap! 
for the purpose being provided by the issue of additional Imperial debenture 
stock. Of these shares 9,000 have borne dividend for the whole of the past year, 
butas the payment in respect of the 6,000 shares was only made at the close of 
the year, that number rank for dividend from the commencement of the present 
year, The amount received upon the Imperial Company's investments for the 
year 1889 has therefore been in respect of 18,000 preference shares, and at the 
improved rate of 10 per cent. upon the 4,000 ordinary shares. ‚ 

Reaping Tramways Company, LiuiTED.— The traflic receipts of this company 
compare favourably with any former period, and the balance of revenue 18 
sufficient for the payment of a dividend of 8 per cent. for the year upon the 
share capital, which is entirely held by the Imperial Company. The Corpora- 
tion have recently given notice of a desire to acquire the company's under- 
taking upon terms of the Tramways Act, 1870, but the company dispute the 
legality of the proceeding, and are taking the necessary steps to prevent the 
Corporation from exercising the powers they claim. ‘Lhe company have also 
petitioned against a Bill being promoted by the Corporation in the present 
Session which, anticipating the acquisition of the company's undertaking, would 
&uthorise additional trainways and interference to which objection is taken. 

Соквв RaiLWay Co RV. — Тһе revenue for the year is slightly in excess 
of that of the preceding. year, and with some saving in the expenditure, the 
net result isa dividend on the ordinary stock at the rate of 6 per cent., against 
5 per cent. for 1898. 

GENERAL.—It will be seen that the company's net revenue account for the 
year shows an available balance of £90,251 2s. Id., and after payment of interest 
on the debenture stock and interim dividends on the preference and ordinary 
shares in respect of the half-year to June 30th last, amounting together to 
£18,975, it is proposed to appropriate the balance as follows:—In payment of 
dividend at 6 per cent. per annum on the preference capital, £8,000; final divi- 
dend at 84 per cent. per annum on the ordinary capital, £8,500; and to carry 
forward to the next account the remaining sum, £876 4s. 1d. In addition, the 
reserve funda have been increased during the year from £47,824 to £69,203. Mr. 
Hugh C. Godíray, director, and Messrs, James Fraser & Sons, auditors, retire at 
the ensuing meeting, snd will be proposed for re-election. The dividends will 
be posted on the 19th inst. | 


The Brush Electrical Engineering Company, Limited. 


Тнв eleventh report to” resented to shareholders at the general 
meeting at Cannon Street Hotel, E.O, on Monday, March 196b, at 
12 o'clock noon, reads as follows:— The directors herewith submit 
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the balance-sheet and profit and loss account for the half-year ended 
December 3186, 1899, in accordance with the resolution of Ihe share- 
holders at the annual moeting last Beptember, to make the company's 
financial year terminate in future on December 31st in each year. 
The profit and loss account shows an available gross profit of 
£37,233 13s. 9d. 


second debenture stock, there remains a balance of net profit of 
-= an 1s. 7d. The directors recommend that this sum be applied 
as follows :— 


To dividend at the rate of 6 per cent. per annum on pre- 


ference shares for the half-year .. £5,400 0 0 
š аша at the rate of 6 per cent. per annum on 

inary shares for the half-year 0 0 

й bonus payable to employés under profit- sharing | 
scheme .. а : 1,090 0 0 
„ depreciation reserve fund .. m 2s 8 е 9500 0 0 
„ balance carried forwárd it еі sd s .. 50017 
£19,410 1 7 


" Oapital expenditure to the extent of £23,571 3s. 11d. has been 
‘incurred during the half-year on extensions of buildings and plant at 
Loughborough. The company’s works are well filled with for 
en Боб oe and traction machinery, and tramwa 

An issue of £125,000 4j per cent. SUA 
Miei eck bas Poen Dado during e half-year. Of this sum 
£75,000 was offered to and subscribed 1 for by рш Ше 


given to the holders of the remaining £16,290 that they will be paid 
off at £105 per cent. on July 1st next. The directors regret to 
announce the death of their co е, Mr. В. чое шщ ‚ daring 
the half- under review. Mr. J. 8. Raworth and Ool. F 

who retire by rotation, and being eligible, fur 
themselves for re-election. The auditors, "Messrs. Cooper Bros. and 
Oo., also retire, and offer themselves for re-election.” 


The Dover Electricity Supply Company, Limited. 
Tum report of the directors, to be presented at the meeting at the 
meli Park Street, Dover, on Wednesday, 21st inst., at 3 o'clock, 


The diseetois beg to submit their report, with balance-sheet and accounts, for 
the year ended December 81st, 1899. The results for the year, in view of the 
increas 


ed cost of coal and other ee may be regarded as very satisfactory. 


Exceptional attention has been pad to the efficient upkeep of the plant and 
buildings, which accounts for the inor 

which, a sum of £500 has been placed to depreciation account. The directors 
are satisfied that the ropert Y; and plant of the company is in the best possible 
state of efficient working, and is ina position to assure success to the enterprise 
of their shareholders, who may look for profits increasing year by year for many 
ears During the ing A have been received for an equivalent of 
2 lam ав against 29,407 in 1898, and the total output of the station has 
increased by 20 per cent. over the previous year. The directors have decided to 
offer consumers the choice of a fixed rate of charge for current for lighting 
purposes of 6d. per unit, or, at the consumers’ option, the existing sliding scale 
system of charge, and to supply current for heating and power purposes at 23d. 
per unit. These modified rates are resulting in a satisfactory increase of con- 
nections, and the use of electricity for heating and power purposes is extending, 
asits advantages for e purposes become realised. The gross profit for the 
year amounts to £2,789 4d. After paying debenture and other interest 
ка уы 1 гоша та & balancë of £1,825 18s. 11d., out of which the directors 
Жы yment of a dividend at the rate of 8 per cent., which will 

aber / 21.518 1 11s. the balance being carried to the credit of suspense account. 
Binoe the last meeting, the remaining shares of the company have been allotted 
to existing shareholders. The steadily increasing business of the company will 
necessitate the issue of further capi in the near future, and this question is 
receiving the careful consideration of the board. The directors have to record, 
with regret, the death of their colleague Mr. B. Н. Van Trom mp. It is not at 
ven proposed to fill the vacancy in the board thus created. The retiring 
tors are Mr. C. W. Bagshawe and Mr. R. Percy Bellon, who being eligible, 
offer themselves for re- -election. The auditor, Mr. R. Н. Marih, chartered 
accountant, also retires, and is eligible for re-election. - 


Oxford Electric Company, Limited. 


, йн БӨБ, Bir Henry 
In PUDOR DE the adoption of the report and accounts, кыз" Onar- 
* been better than those which га dae 
before. After writing off £184 19s. 11d. on account of hire 
installations, and а small amount from office furniture, they ad the 
available sum of £3,573 10s, which they proposed to appropriate las 
follows: £2,500 in payment of a dividend on the ordinary shares of 
реш рег annam, ss £1,000 to Ъз added to the reserve and 
renewal of t. account, which would then amount to £1 750, leaving 
£73 103. to be carried forward to next в account, More than 
8,600 8-а.р. lamps M eir equivalent) bad been added to the system 
putas the year. result was no doubt largely due to the hire 
opular. The increased 


orary assistance 
етедт acu would be issued at their convenience, and when the time 
was more favourable than at present. The increase in the expendi- 
ture for coal was reasonable, rere: the increased * ty of 
current generated. They had had to pay an increased price in 
consequence of the demands ndn for Welsh coal i the 
Government during the last two months of the year, and had, 


ease in those items of expenditure, besides 


sake, sadi io lay ina ка 
ргісе. But the cost of coal, however, ‘per the B ot 
Trade unit generated, co favourable with that of the previous 
, being '63 of a Id. as compared with ‘65 of a 1d. in 1898. The 


cent. higher than the year before. The maintenance ee were 
her. The dynamo and transformer maintenance was responsible 
for the greater portion of the increase; several of the original trans- 
former armatures had been entirely rewound and remodelled, their 
efficiency and capacity being thereby increased. The sales by meter 
had increased nearly 13 per cent. The additional consumers had been 
83. „„ roposed to make a substantial reduction in the price for 
maximum price would be reduced from 7d. to 6d. 

Buch was their capacity, that if they were to run continuously they 
eould manufacture enough 


geard against breakdowns during the time of heavy load, and for this 
purpose they had just placed an order for an additional boiler and 
225-kw. machine and en the whole of which will be placed in 
position during the coming summer. 

The report was море 


_ Newmarket Electric Light Company. 


In moving the ‘adoption of the directors’ report and accounts, Mr, 
VERRALL said that the authorised capital was £30,000, and it had 
been decided to issue £15,000 in £10 shares, and £15,000 in 5 per 
cent. debentures. In the nine months ended December: last they Ваа 
made a profit of £99 16s. 5d., or £47 8s. 9d. less interest on deben- 
tures issued. They were now supplying over 2,000 80. P. lights, y 


year. 
Two of the retiring directors, Messrs. B. Ohennell and W. T. Proen- 
land, were re-elected. 


Prospectus. 


a kas ы клы Ayres Blectric Tramways Com 
Limited been before the PET this week. The Arr si 
been formed with a ca £350,000 divided into 85,000 6 per 
Then 40 also 3178, 000 5 5 35000 ordins deben 

ere m tures, 
of а total first charge of £200,000. Subscriptions were invited for 
£175, 000 debentures at 95 and 35,000 


Stock Exchange 1 Notices.—Applioations haye been 


made to the Btock Exchange PM рр du poem settling 
day in and to grant а quotation to О ble and Construction 
Company, Limited further issue of 10,000 ordina 
each; Fraser & Ohalmers, Limited—further issue of £34,900 5 
cent. ‘registered debentures of £100 each ; and to allow the following 
securities to be quoted in the Official List Blackpool and Fleet 
wood Tramroad Oompany— further issue of 3,000 shares of E10 each, 
fally paid; Hove Electric Lighting Company, —10 000 
shares of £5 each, fully paid ; Baitotuld à Markets E'eotrio Su pply 
Oompany, Limited—12, N00 o hares of £5 each, fally paid, 
Nos. 1 to 12,000 and £50, 000 4 per sont. debenture stock. Tae oom- 
mittee has appointed special settling days as under:—Wednosday, 
March 21st, Brush Е Blectrical Е Engineering Company, Limited 
£108,710 47 per cent. рава second debenture stock; Electric 
Lighting and Traction Company of Australis, Limited —20, d 6. per 
cent. cumulative preference shares of £5 each, £4 paid, Nos. 1 to 
20,000. The committee hasaleo ordered to be quoted in the Official 
List:—Brush Hiectrical Engineering Company, Limited—£108, n 
4i per cent. perpetual second debenture stock.— W. T. H 
Telegraph Works bra inni Limited—F'urther issue of 18,000 11 
per cent. preference shares of £5 each. 


Bury, Rochdale, and Oldham Tramway. — The 
accounts of the Bury, Rochdale, and Oldham Tramway Company, 
Limited, for the half-year ended January 3196 show a gross profit of 
£2,982, and the directors recommend distributions at the rate of 
£2 85. 4d. per cent, per annum on the debenture bonds, and at the 
rate of 6 per cent. per annum on the shares. The sum of £500 is 
placed to reserve, and £28 carried forward. 
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United Alkali Company. Tho report of the directors, 
to be submitted at the meeting to be held at Liverpool to-day, states 
that there is a net profit of £198,766, which is increased to £228,043, 
with £20,277 brought forward. An interim dividend on the prefer- 
ence shares at 7s. per share for the first half of the year bas been paid, 
and the directors now recommenda dividend at the same rate, leaving 
£36,868 to carry forward. 


The Wireless Telegraph and Signal Company, 
Limited.—An extraordinary general meeting of this company was 
held at 28, Mark Lane, E. O., on Wednesday, when resolutions changing 
the name of the company and altering Article No. 68, passed at the 
extraordinary meeting on February 23rd, were oónfirmed as special 
resolutions. Major8. Flood Page presided. 


Meetings.— Yesterday (Thureday) meetings of the City 
of London Electric Lighting Oompany, the South London Electric 
Supply Oorporation, and the Brompton and Kensington Blectric 
Supply Company were held, but our reports are held over until next 

, aleo our account of the meeting of Messrs. Davis & Timmins 
held on Wednesday. m 


The Direct Spanish Telegraph Company, Limited.— 
The board has decided to pay, in addition to the divided at the rate 
of 10 per cent. per annum on the preference shares, a dividend at the 
rate of 4 per cent., free of income-tax, on the ordinary shares, both 
for the half-year ended December 31st, 1899, and payable on April 1st 


County of London and Brush Provincial Electric 
Lighting Company. The directors recommend a dividend on the 
ordinary shares for 1899 at the rate of 4 per cent. per annum, after 
adding £10,500 to reserve for depreciation, repairs, and renewals, 
and carrying forward about 612,000. 


Scarborough Electric Lighting Company.—At ап 
extraordinary general meeting of this company on 8th inst. a resolution 
was confirmed creating £5,000 of new shares of £10 each, bringing the 

zal capital of the company up to £100,000. 


Telegraph Manufacturing Company.—The transfer 
books of the preference shares will be closed from 17th to 31st inst., 
кш ш for payment of the dividend for the half-year ended 


National Telephone Company.—Letters of allotment 
fo: the issue of 100,000 ordinary shares of £5 each and the £500,000 
4 per cent. debenture stock have been posted. 


Commercial Cable Company.—A quarterly dividend of 
12 per cent. on the capital stock is payable on April 14th. 


TRAFFIO REOEIPTS. 


Bla and Fleetwood Tramroad Oompany.—The receipts for the week 
ending March 10th, 1800, were £182 2s. 2d.; receipts for corresponding 
period, 1999, £213 94, 64.; aggregate for half-year to date, 81,472 2s. 4d. 


Che Beistol Tramways and Carriage Company, Limtted.—The receipts foe the 
week March 9th, 1800, were 49,560 6s, 84.; corresponding 
period, 1899, £2,459 158, Od.; increase, £109 11s. 8d. 


Tbe .Olty and Bouth London Railway Onompany.—The receipts for the week 
ending March lith, 1900, were 41,903; ditto March 19th, 1899, £1,072; 
increase, £281. Total receipts for half-year, 1900, to date. £11,775; corre- 
sponding period, 1899, 211,148; increase £682, Milesopen March 11th, 1900, 
32; March 13th, 1809, 8$ 


Tbe Dover Corporation Tramways.—The receipts for the week ending 
March 10th, 1900, were #141 103. 852. March llth,  1t99, 
Ф147 4s, 74.; decrease, £5 18s. 104d. Total receipts to date, 1900, £1,451 
ding period, 180, £1,480 is. ; Increase, £21 78. 03а. 


8^. ; correspon 
Miles of track open, 1900, 8; 1909, 8. Саг miles run, 1900, 4,599; 1899, 
4,314. Number of cars, 1900, 11; 1899, 11. 


Che Dobiin United Tramways Oompany.—The 
March 9th, 1800, were as follows: D. U, Т. Oo., horse cars, 


cars, 
year—D. U. T. 
cars, £927 18s. 3d. ; D. В. D. Oo., 
£8,181 9s. Od.: inorease, 2298 24. 84, 
7 в. d.; PPM to ке ма bra #81,818 
Os. 5d.; increase to £92,410 7s. e mileage is 49 mies 
leotrically аз against 18 miles electrically, 96 miles 
by borses, for the corresponding period last year. ‘ 

Halifax Tramways. — The receipts for the week ending 
March 10th, , were £588; week ending ; 
increase, Number of oars, , 98; 1899, 15. Total receipts to date, 
1900, from April 1st, 1599, £99,048: ditto. 1899, from June 29th, 1898, 410,084. 
Miles of track open, 13; 1899, 64. 

Tbe Liverpoo! Overhead Railway Company.—The receipts for the week ending 
March 11th, 1900, amounted to 41.869: corresponding week last year 
418186. increase, 25. Total increase in traffics for half-year to date, 


The Bouth Staffordshire Tramways Compeng.—The receipts for the week 
ending March 9th, 1900, were 4645 8s. 84.; March 10th, 1899, 2588 
2s n Aggregate receipts for 10 weeks, 26,955 158. 7d.; last year, £5,984 
8. 


STOCKS AND SHARES. 


- 


5 Wednesday Evening. 
TRE wonderful interest which has been taken in the National War 
Losp issue has rather discouraged general business this week. Nearly 
everybody in the City appears to bave applied for some of the scrip, 


and the demand upon the money market in consequence has had the 
effect of tightening rates to some extent. In the Stock Exchange it 
is contended that the revival of public interest in financial matters 
which is being stimulated by the War Loan cannot fail to bring 
about a more general tide of business when the disappointed appli- 
cants receive their money back—or part of it—from the Bank of 
England. 

In the supply list the only recordable change is a fall of 10s. in the 
price of Metropolitan Electric shares, the old and new suffering 
equally. The market accounts for this weakness by the fact that the 
company’s report induced the selling which has caused the price to 
fall. The report is not considered as satisfactory as it might be, and 
the company’s constant bickering with the Marylebone Vestry has 
made some of the shareholders fidgety. St. James's and Pall Mall 
Ordinary are unaffected by the special settlement in the new shares 
which began on Tuesday. The two issues are now quoted in the 
Official List. By the way, intending investors in electrical supply 
shares would find it considerably cheaper if they were to buy new 
instead of old shares in those companies which have lately added to 
their capital. There is, of course, the question of marketability, on 
which ground the old shares score heavily, but if a buyer can afford 
to wait until the special settlement is fixed in the new shares, and 
they in a few months take rank with the old, he will find that a 
saving of from 5s. to 10s. а share can often be effected by purchasing 
the new issue instead of the old. As we have already said, the 
unmarketability of the former is greatly against them, -but the 
removal of this disability is simply a matter of time, and investors in 
electrical supply shares are not of the kind who buy in order to 
snatch a small profit in a fortnight. 

The telegraphic convention between Great Britain and France 
which was signed in Paris last month has now been formally 
approved, but its effect upon the stock markets is practically ni. 
Eastern Extension shares have again improved upon their quotation, 
and now stand ata relatively higher price than Eastern Telegraph 
Ordinary stock. The prioe of the latter shows no change, and on the 
contango-day the ate ck made up at 1564, which is the fraction below 
the contango price of the previous carry-over, 19 days before. 

The making up list showed a curious inconsistency in the move- 
ments of the Anglo-American stocks during the Account. The 


Ordinary and the Deferred fell 3 and 2 to 64 and 14} respectively, 
_ but the Preferred rose a point to 1154. There has been practically 


no change since the carry-over prices were fixed. Indo-Huropean 
is being sought for, on the extension of the company's concession in 
Russia for another 20 years. For this the Russian Government will 
get a substantial quid pro quo in the shape of a largely increased 
proportion of the Indo-European’s receipts, to say nothing of its 
having the disposal of the company’s lines on Russian territory in 
the event of political complications arising. 

Quite the feature of the week in the tramway market has been the 
rise in Dablin United shares, which advanced £4 in as many 
days. The Queen’s visit to Ireland will, it is anticipated, yield the 
Dablin Company an enormous profit, since everyone in Ireland who 
can get to Dublin by any means whatsoever will undoubtedly make 
every effort to do so. 

The Imperial Tramways report is chiefly interesting on accoant of 
the fight which it is announced that the directors will make against 
the Reading Oorporation, which has given the company notice of a 
desire to acquire the company’s undertaking, the latter resisting. 
The little Oorris Railway, in Wales, which belongs to the Imperial 
Tramways, did better last year than it did in 1898, and the dividend 
on its stock is raised from 5 to 6 per cent. Another interesting 
report comes from the Barcelona Tramways Company, whose £10 
Ordinary shares stand at 134. Electric traction was commenced on 
the linein January, 1899, with five cars. In November the number . 
had been raised to 73, mule traction, the directors’ hope, will soon be 
abandoned altogether. Anglo-Argentine shares are a thought harder 
on the dividend declaration, bat the price seems unable to get away 
from 4, to which it has clung for months. | | 

The Buenos Ayres Electric Tramways Oompany, Limited, is the 
title of the latest candidate for public support. It was formed to 
take over the concession for a system of electric tramways, granted to 
a Mr. Cbarles Bright by the municipality of Buenos Ayres in August, 
1898. The company basa capital of £350,000 divided into Ordinary 
and 6 per cent. Preference shares, the latter of which are now offered 
for subscription, as well as a 5 per cent. Debenture issue at 95, repay- 
able in 1935 at 105. 

City and South London Ordinary has again improved a brace of 
points, and buyers paid 68 for the stock early in the week. The 
buying is inspired by the hopes of what the new extension to Moor- 
gate Street will do for the company, but we are afraid the bulls are a 
little premature on their hopes, and that the benefit to the Oity and 
South London will not be quite so much as they are expecting, 
Central Londons show no change, and Waterloo and City have once 
more relapsed into quietude, 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGERAPH AND TELEPHONE COMPANIES. 
Btock Business done 
Present LMB or Dividends for Closing асин 
Issue, MANN chars. she last three years. | Raron ich. Mesh lat. March T 
` 1893. | 1898. | 1869. Highest.| Тото 
110,900 African Direct Telegraph, 4 y 4 Debs. eee eee eee 100 evt "TN Ir 99 —103 99 —103 eee [ID 
25,000 Amason Telegraph, shares 10 000 eee rr 8 — 4 8 — 4 [Ir eot 
| 125,000 Do. do. 5 А Deba., "Nos. 1 to 1, "350 Rod. 100 ise 85 — 90 85 .— 90 m sae 
875,520 Anglo-American Telegraph s iw. cue hes Воск : 73/6 |63 — 66 | 68 — 66 644 | Єз 
8,062,240 693, Prei... . . 4.5 ^ k 114—114 |115 —116 |116 |116 
| 8,063,240 ро, ds Deferre ql... боо, 18а al Le с 14 |14 — 144 | 145 14i 
| | 44,000 Chili Tel h Nos. 1 to 000 ooe (XXI 006 soe ‚ 8 2 E 8 eve eee 
10,000,0 (ДД Commercial Cable 069 Te М od 8 | 8 [4 eee 105 175 165 —175 TII eve 
1,382,823 Do. do. Sterling 500 year L4 Deb. Stock Red. Stock! ... - .. |108 —105 103 —106 104} | 1034 
334,850 | Consolidated Telephone 500 rwr d 80 Manufacturing | 10/- | 14% | 1 e i i i- $ joe j o 
| 16,000 Cube Telegraph ... eee eee [TI] eee ебе eee 7 8 sce 9 PITT 10 9 — 10 4 
| 13.901 5 10 V Pref. eee oe eee oes ees 10 ч 10 900 a d E" ш == " 194 192 
981 Spenish Tel h eee eee 0 өөө ove 5 eet 0 эк == wee ses 
6,000 Do. mr 10 Cum. Pref, evt ene b 10 eee eee 9 aud 10 9 — 10 91 vet 
80,000 Do. do. 44 % Debs. M е e». 50 = .. [101 —105% 101—105 "eee 
| 60, 7101 Direct United States Cable  ... s 05. | 20 88% 8 8 V 14—12 | 114— 12 114 
| 120,000 | Direct West India Cable, E: 95 Reg. "Deb. 905 208 sue Hm di .. | 99 —102 99 —102 T per 
| 4,000,000 | Eastern Telegraph, Ord. В Mic. “Was „eStock 7 95 | 7 V ... 155 —160 155 —160 1574 | 155 
1,795,000 Do. Lo Stock ooo eee 100 000 TT) eee 98 —lul 98 —101 1003 99 
1,482, 2681 Do. 4 Mort. Deb. Stock Red. [TII [ITI Stock 4 & eee ITI 116 —121 116 —121 eee СІІ) 
250,009 | Eastern Extension, Australasia, and China Telegraph ... | 10 | 7 7% | . | 158— 16, | 16 — 164 164 | 16% 
16,200 { Do. 5 % (Aus. A . апп, 1100 |8 |... |... 10 —108 100 —108 "Tnm 
d 
64,4001 Do. do. Bearer, 1,060—8,975, св 400 | 100 А .. 1100 —108 100 —108 1004 | ... 
820,000 | Do. 4 Deb. Stock eee eee eve 606 eee Stock eee 116 —120 115 —120 116 [TI] 
* мея Bastern and Honth African Telegraph, 4% Mort. Deb, Y 1-0 | . 00 —10 10 —168. |... |... 
U ? 
Mt. Debs. (Mauritius Zub. 1—8, 25 TI) ITI еве 101 —104% 101 —10495 TT eee 
TA € Globe e җав aat 006 eee eee * eee 10 4d d 6.» 111— 12 111— 12 1133 112 
180,043 do. Pref. iv "T sss 1d 6 6 s 11 16 Еи 16 si 154 
150,000 Great Northern Telegraph, of us 0 [1 - .. | 31 — 88 1 — 83 one 
86,300 |{ Halifax and Bermuda. — Y: Ba Mort. Debs. } нч „|... |. % 10 | әә юз |... |. 
[ 
4 17,000 do- European - ese - 10 10% | ... | 60 — 64 50 — 54 533 62 
{ 100,000 don Р poan Telegraph h, 6 Debs. eee eee 100 6 7 eee ТТ 104 —107 xd 104 —107 ene [TI 
: Montevideo Telephone, E Bra ; Nos. 1 to 72,680 | ИР Е 4 i vus ees 
86,402 Do. Pref., Nos 1 to 86,4932 1 4 4 24% 1 1 ee 
490,000 | National Telephone, 1 to 480,000“... „ „ „ 5 6 6 6 6 — 5jxd| 5 — б 55] ба 
15,000 6 Cum. lst Pref. ... eis we | 10/6 6 6 14 — 15 xd| 14 — 15 s js 
15,000 De 6 Y Cum. Ind Pref. ... 1016 6 6 14 — 15 xd| 14 — 16 aa i 
250,000; . Do. 5 $ Non-cum. 8rd Pref., 1 to 280,000 58 5,2516 51— Sixd) 54— 53 58 | -... 
| 1,829,4711 Do. i. Deb. Stock Red. Stock| 8j 84% | 34 97 —100 97 —100 082 | 97 
d 171,604 | Oriental Telephone and Bleo., Nos. 1 to 171,504, fully paid 115 6 kn 1 1 H i 
| 100,000}; Pacific and European Tes 4 9 Guar. Debs., 1 to 1,000... | 100 | 4 " .. |101 —104 101 —104 5а: dá 
B 11,889 Reuter’s eee eee eoe [TI] eee eee [II] 8 b oe eee TE 7 LEM 8 71 aen 
: 8,881 Submarine Oables Trust [II eee eee oes LII) Oert. coe cee 126 —)31 126 —181 127 126% 
' ,000 | United River Plate Telephone d ede M ТА 8 5 16% 169% | 4— — 6 5W ^i 
; 16,639 Do. do. V Cum. Pref. Nos. 1—16,639 6| ... ine 
* 179,947 Do. do. Dip een eee eee [117 Stock 
300, West African Telegraph, 5 Y 
i 80,008 | West Ooast of America, Nos. 1—80 000 and 68,001—88,008 
150.000] Do. ёо. 4% Debe. 1—1,500 Bras. о 
| 889,731 | Western and B Telegraph A De Stock Red. ... |S 
: t 205,993 W Telegrapb, Ltd., ёс: 1—206, 998 .. eee 
| 76,000 do. 5% Debs. aud series, 1906 eee E 
85,821 | Wesi Indie and Panama Telegraph ... бе "S - 
94,008 Do. do. do. 6 Y Cum. lst Pref. ... 


4,669 Do. do. do. 6 $ Cum. 2nd Pref. ... 
| Do. do. do. б 
188, 100] Western Unien of U. . Telegraph, 6 95 Ster. Bonds ... 


Bup., оз. , 101 to 19,761 
000 | Oharing Oross and Strand Blectricity Supply... ese 
,000 Do. do. do. do. Nos. 80,001—80,000 
24.000 *Chelsea os Шегу Supply, y ч ponis 
у, Ord. eee tee eee 
100,000 Deb. Stock тес 
60,000 | Ойу | London Tlectric Lighting, l 40,001—100,000 .. 
40,000 Do. 69% Cum. Pref., 1 to 40 
400,000 Do. 54 Deb. Stock, встр (ва a at £116) all ‘all paid, 
40,000 | Oounty of Lond. & Brush Prov. E 
20,000 Do. do. do. 6% e 0700000 
200,000 Do. 449% Deb. Stock, Prov. Certs (all paid) kd. 
26,100 Idmundsons Bleo. Corp., Ord. Shares 585 
110,000 | London таак ** . Limited, Ord. E 


000 = 4% lst Mt. Db. Stock Rd. Stock 
500 Motzopoiitan Electrio Supply, 101 to 63,500 © see 585 
500 Nos. 62, 501 to 85,000 . 
000i Do; 44 95 First Mortgage Debentare Bock | 
000 Do. 84 % Mort. Deb. Stock Red. 
6,452 Notting Hill Ilectrio Lighting T "t i E 1430 
980 | B6. James's and Pall Mall Electric Light, vee T D 
000 Do. do. 47 % Pre Pref., ‘90,081 to 40,080 
000 | South London тағатты Bupply, - 
900 | Westminster Electric Su SP 10 to 80,000 s 5 13 K 12 € Mir 
* Bubjéct to F'ounder's Shares. FFT 


Unless otherwise stated all shares are Geferred warrants, Lad eapital 
dM made i avs Ku | чИ o Use iet pex M One gear and tee Eri Dat et toe * 
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SHARE LIST OF ELEOTRICAL COMPANIES—Oontinued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 
Present юс Dividends for S сююп 
Issue. po аһаге | the last three years. Nat Mar. lith 
M 1897. | 18908, | 1899. 
65,000 Aluminium shares, Nos. 1—65, 000 eee eee oe 1 10 Ф ees 006 арар 22— 8i 
90,000 Do. él y 4 Ist Mort. Deb. Stock Rod. ове ooe Stock TTI een [TI 97 —102 97 —102 
80,000 | British Electric Traction sen ves TT ius “© ТОЧ э 6 we 17 — 18 17 — 18 
80,000 Do. | до. 6 Cum. Pref. 30,001—60,000 10 eve eee ee 131— 1 18 — 184 
200,000 Do. do. 5 Ф Perpetual Debenture Stock ... Stock ʻi . |126 —129 (126 —129 
45,0001 |T British Electric Works Co., oe £1 shares, 50,001— 95,000 | ... = - ж lj — là 
50,000 Do. do. 6 €, Cum. Pref., 1—50,000 . iex wee Р 1 1 
500 Ро. do. 41 95 Ist Mort. Deb. .. | 100 hiv .. | 99 —101 99 —101 
40,000 | British Insulated Wire Ord., o 1 to 40, ooo vis b *. | 20 %| 11 — 12 11 — 12 
27,600 Do. do. 6 Oum. Pref. Nos. 1 to 27,500 ... 5 гох ui bi— 6 51— 601 
90,000 Brush Eleol. — , 1 to 90,000... 8| 8 $ b @ jis lj— 24 = 21 
90,000 Do. Non-oum. . Pref., 1 to 90,000 2| 6 6 © 21— 
195,000: Do. @ 500 eb. Stock .. [Stock] ... PA .. 108 —113xd |108 —118 
50,000 Do. 2nd Deb. Stock Red. Stock S a .. |102 —106 |102 —106 
20,000 Е: died c Oem Pe ie 1—20,000 ... : 121 15 V 17 r ган 1 
20,000 o o um err bas ni Э T aes 
90,000 Do. do. ы А lst Mort. Deb. Stock Red. |Btock| ... us we 111 —115 |111 —115 
318,588 | Oentral London Railway, Ord. Shares ini iis „% ДО l a iss T 9$— 1 92— 10} 
pet n" TA ьа шее" TID TT) 2 eee eee TT 4 si 4- 64 
855, 000 Ойу and South London Railway .. Stock 17%] 24%] II 01 — 64 64 — 68 
87,000 | Do. do. Ord. shares, Nos. 23, 501 to 60, ,000 £5 10s. pd. 10 | ... E ae 4— 5 4i— 51 
82,008 . AS еч $3,008. s 5 ке, 1 8 .. ТУ Ses 84— 4 8)j— 4 
S ebs., 22 
100,000 2100, and 901 to 11 ‚000 of 250 Red. eee 006 Tr) ees 98 101 98 101 | 
99,261 dison & Bwan Utd. El. ite "А shares, #8 pd. 1t0 99, 281 51 6 6 S 2— 2 2 — d 
17,189 Do. do. ” Shares, 01—017,189 5, 6 6 5 81— 4i 84— 
Do. do. do i 7] Deb. Stock Red.. 100 i we | 98 — 95 98 — 95 
112,100 Blectric Oonstruction, 1 to 112,100 [III eee Ф 2 6 $ 6 @ 0 21— 28 A Ва 28 
35,000 Do. do. 7 Qum. Pref., 1 to 35,000 eee 2 7 7 eee == — 8} 
140,800 Do. do. 495 Perp. 1st Mort. Deb. Btook Stock sue .. 1104 —167 |104 —107 
91,196 | Elmore's Patent Copper D ting, 1 to 70,000 ... is 2j s s 9» — 8 
000 | Greenwood & Batley, 7 Y Oum. Pref., 1 to 9,000 „| 10| 7 7 .. |10 — 12 10—123 -> 
28 е, (W. T.) Telegraph TEN Ord. nr oes cae г. 18 . 114 — 18 131— E 
7 eee eee TI x 
50,000 Do. do. do. ort. Deb. Stock... Stock 44 = . . |110 —114 1110 —114 
50,000 | India-Rubber, Gutta-Percha and Telegraph Works ..| 10] 10 10 P. | 21 — 22 31 — 22 
27,800 Liverpool Overhead | Rall з, Ord 3 110 89|] i 38% 0 5 pr c 
9 way, eec eee [TII eee ERES rm 
10,000 ратор до. £10 paid .. .. 10, 5 ; 6 2 5 Ф 13 — 18} 123 — 18% 
87,850 Telegraph Construction and Ее ец „. | 18 | 16 15 15 87 — 41 86 — 40 x 
150,000 Do. 4 95 Deb. Bds. Nos. 1 to 1, 500 Бей. 1909 «e. | 100| ... is ... |102 —106 |102 —105 
20,000 ha аря Manufacturing, Ord. Nos. 1 to 20,000 [TID 5 eee eee 9 — 10 9 — 10 
20,000 do. 5% Om. Prf. Nos. 1 окоо e б i Vis ius bi— 6 51— 6 
540,0001 "Tabs and City Railway, Ord. Stock * 100 8 Y 3 95/1101 —104 |101 —104 T Vis 


t Unless otherwise stated all shares are fully paid. 


Oldb 


+ Quotations on Liverpool Stock Exchange. 


LATEST PROCURABLE QUOTATIONS. OF SECURITIES NOT OFFICIALLY QUOTED. 
*Birmingham Electric Supply, Ordinary £5 (fully paid) 8—10. 
Brompton aod Kensington, 44 12 Debentures of £100, 101—104. 
National Electrio Free Wiring, 12/6 paid. 


Ashton, and dues 


Smithfield Market Electric, 3—8 
* From Birmingham Share Lise. 


ectric (£10 
Pref. (£10 pd.), 101 —1 


„ Ord., 17 


zum 


Kensington and Knightsbridge Electric Lighting, Ordinary Shares £5 (fully 
d кедей Camu ane! 6 E ＋ Шу 


aid) 12—18; 1st 
астен 102—105. Dividend, 1899, оп О ee vt is hares 1 
Kidderminster and District Electrio, Pret. (86 ра.), 6—6. 
T. Parker, £10 (fully paid), 18. 


Bank rate of discount 4 per cent. (January 25th, 1900). 


1175 7—8. De- 


MARKET QUOTATIONS, Wednesday, March 14th. 


CHEMICALS. . This week. |Last week. | Inc. or Dec. METALS, &o. (continued). This week. Las: week. Ino. or Deo. 
Copper Res don 268 228 
„ „ per owt. Z i os 9 » os Ber ton £88 208 
a „ N өө ee ee per owt. . | ° T 6 н (Eleotrolytio), Bars .. per ton ox £45 
a n Orale ee eo per owt. [7^ е oe € ” " Sheets.. per ton ee £01 
4 y Sulphuric ee ee ee per сті. eo é » » Rod per ton "m £83 
Sees Бе! ee „.. per cwt. 40/- in T € „ " Н.С. wire per lb T 10d. ee 
а Ammonia, Muriate (crystal) .. per ton 499 es fEbenite Rod .. .. . per 8/. 8/. oe 
а n н oe ee per ten a ee f "н Shoot эө e ee per lb. б)» 16 ee 
{= Дес; „„ per ton 41 41 К п German Silver Wire ..  .. per lb. 1/6 vs 
a Віза! of Carbon .. .. Per ton 215 #15 T х аме perons, nas „ per lb. 8'- / ve 
a Borar e оо еә ое der ton £1610 416 10 M А India-rubber, fine .. per lb. 4/34 4/5 lái. dec. 
a Bensole (90 /,) „„ S Per gal. НА ЧА T $ Iron, Charcoal Sheets . per ton 415 418 - 
а " la ee „ Der 6 os í » Pig (Cleveland warrants) per ton 727 10;- 95, inc. 
а et eo ао оо Per 425 495 . $ n aocordingtosise per ton From 411 | From 411 T 
a Nitrate .. .. . per ton £25 495 га € „  Sorap, heavy rà per ton | 70/- to 72,6 | 70j- to 72/6 T 
а „ White Sugar .. . per ton 431 481 ° € ь Wire galvanised No.8.. per ton £14 5 814 6 га 
а Peroxide .. ee ee per ton &77 10 297 10 is ton 16 15 6 to] 416 118 ine 
« Melhylated Bpirti à per gal. 899 9/9 к о Lead, English Ingot .. .. per ton £16 17 6 | to 416 189 
та О. «НИ per 6/8 5/6 2 Mangants a Wire N . : sk pers К a. » 
ee oe ee ee ee E] 0. ә Ы . 
a Potash, in casks.. por lb. 4łd. 54. jd. dec # Mercury E bone £9 12 6 £9 12 6 . 
& „  Ceaustio % .„ per ton P £94 Фе 4 Mica (in original oases) small ` рег Ib. 8d. to 9d. | 8d.to94d. : 
а 8 Bisalphate ..  .. per ton 485 485 è " % Hioc per lb. | 1/9 to 2/9 | 1/9 to A 
а Bulphateoi Magnesia | 2 Pe dn 4410 44410 22 а hor Bre plain castings per Per ib 11 to 1 1 to 1A * 
e ee pet ee ОР roS ee 
а Bulphur, Sublimed Flowers .. per ton €6 £6 vi , 9 lied bars & per lb. | 1/1 to 1/4 тю oe 
а « Recovered .. .. per ton £5 10 £5 10 oe " Prd stp & sheet per Ib. From 1/8 From 1, .. 
a " чет КЕ . рег ton £5 45 ee e rg is 09 ә» >». Per oa. 48 12 48 11 1s, inc. 
« Boda, Caustic (white 70% .. рег ton 41015 #10 15 өө Silicium Bronze Wire . per lb. to Ц | 10jd. to 1,- ae 
а „ Oysa .. .. .. per ton £8 £8 - Steel, Magnet, arte vn р. ton £15 to 440 - 
а „ Biobromate, casks . per ld. зи. 114. 2d. dec. { Bteel, Magnet, in 458 £58 Ns 
METALS, &o. | g Tin, binn. per ton | „40% (2152 0 £153) eg deo. 
Aluminium Wire, in ton lote.. per ton £994 is f » foil . " Ib. i 1/9 
b in ton lots.. оао не 2101 #191 T wire No и .. per Ib. ll 1 
> Babblw's metal etal ingots . £85 to £165| 285 ю £145 | ine. » White Anti - friction 
e Brass (rolled m Pici ыш per 1b. 8d. 8d. #2 “ White " i ton | £240 to 410 to £70 
€ „ Tube 10d. 10d. js 1 Yarns, е 101b, bundles pr lb.. £ 8 
x " Wire, pee drawn) PT 15 ad. 9а $a Í n заар Y S por Ib: d, 
" рег L] • е өе 0 4 
с:Сорраг Tubes (brazed) > .. Per lb Tha. 144 T | j " , Pe Ч ‚101 рег 1b. y: 15 | b 
„ (soliddrawn) .. per Id. 114. 11 8 4 Jula, 180 lbs. rove .. per ton 15 
“> | no, ee e оп Ж ne 
> бере Baty (oet selected) per ton r £tH k Zino, Sh t (Vielle Montagn bnd.) p.t., 427 5 t$. | 297 6 nett. 
Qv tations by su Quotations au b 
еу » Boor ё Oo. см, Indie. | k Мока. Morris Ash 1 
The British Aluminium Oompany, m Mesers. W. Т. Glover Led. 
e Mesere. Thos. Bolton & Sons, n Mesars. P. & Sons. 
4 Meses. F. W & Sens e Messrs. J Matehey & Оо. Lad. 
e Messrs. Smith & Co. » The Bronse Company, Led, 
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INSTITUTION OF ELEOTRICAL ENGINEERS. 


ON THE APPLIOATIONS OF ELEOTRIOITY IN MEDIOAL 
AND BURBRGIOAL PRAOT OE. 


Ву Н. Lawm Jose, M.D., Medical Officer in charge of the Blec- 
trical Dapartment in Bt. Bartholomew's Hospital. 


(Paper read March 8th, 1900.) 


Ir was with very great pleasure that I received a communication from 
your President last autumn, asking me to write you а r on 
Medical Electricity.” And it isa pleasure to me for se reasons; 
first, because it is a recognition by the Institation of Blectrical 
Engineers of the aie of пет somewhat humble vade medioal 
electricity ; secondly, because ves me an opportuni put 
tion which electricity holds at the end 
the nineteenth century ; and 


give you some information which may bə new to you. 


gin repairing shop of 

practice; and this was brought quite forcibly to my mind a little 
while when I had occasion to write and ask a member of the 
Iostitu kindly to come and advise me with regard to & motor 
which was in feeble health. When he came, he said that he had 
been sitting up all night with an engine which was on the point of 
breaking down. It seemed to me to bs elosely the kind of which 
the medical man is often called on to do, substituting only the human 
being for the machine. 

The medical side of electricity has bsen prominent from the early 
days of the science. Its physio effects were among the first 
observations made. Ia 


Hd ar d ку prior 
pression upon peop в day, and to have held out hopes of 

the discovery in electricity of valuable properties. 
Electrical departments were in existence iu some of the London 
Hospitals a hundred years ago. At Bt. Thomas's in 1799, the eleo- 
trical department was under the charge of a surgeon, Mr. Birch, who 
has left a very interesting Letter on Medical Blectricity,” which 
is printed in a book called An Essay on Electricity,” by George 
Adams. The copy of this work which I possess is the third edition, 
printed in 1799, and having for eco a woodcut representiag 
a medical man applying electricity in а manner which clearly shows 
considerable scientific knowledge. ee eee may not 
have seen it, I have bronght down the woodcut, it lies on the 
table here for inspection. Among other interesting observations of 
Mr. Birch, there is one which may cause us to smile, or rather to sigh, 
at the change between his times and oura., The writes, 
uity with which these simple modes of a on may 
the нчү is 


John Freke, F. B. B., who was ко 8 


years since the be m . 

During the whole of that time it has had to fight its way in the faca 
of many difficulties, and the most serious of these has been the 
passive resistance of medical men themselves. The vitality which 
the пасји авансно under adverse circumstances is most significant. 
electricity advances steadily, and the during the 

last decade has been very great. The comm application of 
electricity and its house to house distribution by electric guine com- 
panies have called into existence a number of new instruments 


3 


ty 
bringing apparatus into more extended use, and the f - 

of X ray departments in hospitals gradually leads to the develop- 
ds of electro-therapeutic е, ід where these are 


try 
[ое о Appena аад ШО апаш рисин: ТШ Ну юу 
you some of the difficulties and problems which arise in the 
oourse of our medical work, in the hope that some of them may be 
solved by the advice and suggestions of those who are here present. 
From conversations which I have had at various times with 
engineering friends, I am dis to think that the number and 
extent of the applications of ty to medical practice are not 
y realised by electrical engineers. In when I have 


watt, and that the currents which we han 
would make but a small figure if their en were expressed in terms 
of horse-power. Nevertheless, in the 
have to do with the managoment of various kinds of small electrical 
прраари, the medioal man requires а thorough proficiency, because 
it is absolutely necessary that he shall he able to make his appara 
work. On that account wo may appear, in certain matters, to tako 
elaborate precautions which might seem to you to be hardly neces- 
вату. With our coils and batteries we require unfailing methods for 
uut or decreasing the current sent through the patient, without 
stops or jerks. We have to doal with the electrico light mains, either 
direct or alternati 


machine is coming again into favour, and to use a statical 
machine one must know enough about its management to be ш» 
ure 


The use of electricity in the production of hot sir bathe with 
аш аара ос -heated coils ої wire as the souroe 
opment of some P proe: while, in the immediate 

roach of new methods of treatment by the 

ach of these will demand a fresh extension 
operations which the medical man will have 


future, we can see the a 
light of the arc lamp. 
of the field of 


to learn. 


0 

We will take the simplest t first. No doubt it is familiar to 
all of you that an electric shock produces a muscular contraction, 
but possibly you may not all be aware of the extent to which the 


study of the muscular contractions has been develo The muscles 
and their nerves are tested by the application of the induction coil 
current, and by the direot current of a of ; the effects at 


the nervous system. re Sin rt of the work in the electrical 
department of a hospital is the toiag and teporting upon cases of 
т Шик T шо тш ons of the nervous s and of 


shock, such 


and I think it may be useful to describe it. A sim 
a single discharge of an induction coil or of a 
from the prim 


9 

: A rapid succession of shocks causes a succession of contrac- 
tions, which become fased, so that the muscle enters into a per- 
manent state of contraction, which lasts as long as the stimuli are 
applied. Stimulation applied to a nerve causes contraction in its 
corresponding muscles, and when the stimuli are applied to the 
ш (м, it is through the agency of its nerves that the stimula- 
tion А 


real. | 

In certain kinds of paralysis these reactions change, and all irrit- 
ability of the muscle to coil currente disappears. Stimulation of the 
nei ves gives no response either to coil or cells, but the contractility of 
the muscle remains for currents from the cells applied directly, and 
may bs more easily excited than in hoalth, w the contraction 
itself in character from а rapid twitcb, lasting one-tenth 
3 to a slow, sluggish movement, lasting three times as 
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Stated briefly, the above are the observed facts of what is known 
as the reaction of degeneration. Its value р upon the fact 
that it oocurs only when the cause of the paralysis occupies certain 
definite portions of the nervous system. By its presence or 
absence we can therefore determine with great nicety the seat of 


the disease or injury. A point which is not yet explained is why 
the coil discharge should become ineffective on muscle which retains 
the power of g to the battery current. What are the 


electrical differences between the two modes of stimulation ? 

Next as to electrical treatment. Progress in medical treatment 
usually moves along two lines. One of these is based upon experi- 
mental physiology, that is to say, upon a study of the various pro- 
cesses in healthy tissues, and depends on the порано of the facts 
observed to various morbid states. The other of advance is by 
direct experiment in a more or less haphazard manner upon the sick. 
Та medical electricity, as in medicine generally, both these lines have 
been followed. If we consider the first, we can apply the observed 
fact that electricity is a stimulus to certain living tissues, by asking 
how stimulation may be made use of in disease. The fact that 
electricity is & stimulus is easy to perceive in the case of nerve and 
muscle, and in the case of the sensory nerves of the body, and it is 
not difficult to prove that it acts in this way upon all living tissues, 
and the employment of electricity in disease is very largely an appli- 
cation of thís process of stimulation. 

Beard and Rockwell in the United States, and Débédat in France 
have shown experimentally that in young acimals the rate cf growth 
can be accelerated by suitable electrification. The former electrified 
daily two young puppies, and found that they grew faster than those 
of the same litter which were not electrified. Débédat in the same 
way proved an increase of weight in certain muscles of rabbits as 
compared with other non-electrified muscles in the same animals; 
the latter thus showed a local effect from localised electrification, 
the former a general effect from general applications, and this division 
into general and local treatment is a useful one. Thus, for general 
diseases, one gives a general treatment, and for local diseases а Iccal 
application. D'Arsonval, by calorimeter observations and chemical 
analysis of the expired sir, has established the fact that electrifica- 
tion increases the activity of the tissue exchanges of the body. 
Capriati recently has shown by careful dynamometrio researches that 
the app'ication of electricity to the central nervous system in the 
form cf & continuous current along the spine does undoubtedly 
increase the muscular pcwer, and that applications to the maccles of 
a limb have the same effect. In the United States it is becoming 
fairly common for atbletes to undergo electrical treatment when pre- 
paring for a contest. General electrification ap to cases of 
simple failure cf nutrition, such as debility after illness, or debility 
of any kind, produces a rapid improvement in the condition of 
the patient. In rickets, which is а comparatively simple form of 
defective nutrition, electrical applications have been shown by 
many observers to have a very high value. The more coniplex 
forms of defective nutrition such as rheumatism, gout, and diabetes 
are not yet completely controlled by electricity, but indications are 
not wanting that in time good results may be expected. Already 
electricity is doing much for these conditions. 

In the field of ytic conditions there are certain strict limita- 
tions to the utility of electrical treatment, and it is here that 
electricity has lost credit quite undeservedly. People have ezp:cted 
electricity to work miracles, and because it eould not do so have con- 
demned it as useless altogether. When peralysis is due to some 
mechanical obstruction or destructive process in the nerve centres of 
tbe brain or the spinal cord, or when it is due to certain progressive 
degenerations in the quality of thcse parte, then electricity is power- 
less to help. Bo, too, when paralysis is due to & breach of continuity 
in а nerve trunk, electricity can do nothing until the surgeon bas 
intervened and re-united the scvered ends. In the latter case 
electricity comes in quite properly afterwards to promote the 
recovery of functions which had fallen into abeyance; in the former 
the surgeon cannot help, neither can electricity. Therefore it is 
‘very important to insist that in paralysis there are cases suitable for 
electricity and cases which are unsuitable. Happily the numbor of 
those which are greatly benefited by сагои is а considerable оле, 

Another field in which electricity is useful is in the relief of pain. 
Oftentimes it scts by influencing the circulation in the painful part 
and reliving congestion and pressure in the blood vessels. This I 
believe to be its mode of action in sciatica, lumbago and rheu- 
matism, and in some neuralgias. At other times it seems to relieve 
a neuralgic pain by some direct influence upon the nerve trunk in 

is felt. Effects upon the circulation are probably the 
important factor also in the relief of sprains, and in removing the 
chronic stiffness which may bə felt in or around joints as the result 
of injury or discase. In this there is scope for considerable develop- 
ment. The results which can be obtained are undoubted, 
although it is not generally known that this is the case. 

Electricity can also be used to promote the passage of drugs into 
or through the ekin, and this bas a few minor applications in medical 

ctic>, among others for the intrcducticn of cocaine to produce a 
ccal insensibility in minor surgery. 

Electrolysis, again, is often useful in many small matters of 
surgery. It is used almost exclusively as & means of destroying 
tissue. Small tumours cf various kinds can be very conveniently 
treated by electrolysis. The process is carried out by the introduction 
of metallic needles into the tumour, the productsof electrolysis being 
thus liberated in contact with the tissue to be destroyed. The chief 
convenience is the ease with which one can regulate the strength of 
current, and the amount of caustic chemical liberated, in exact pro- 
portion to the work required to be done. S» fine and so delic«te an 
application can be made that the root of a single hair can be des- 
troyed without leaving any visible ecar, and the removal of super- 
flaous hair in thie way is a matter for which electrolysis is continually 
applied. Electrolysis with copper or sinc anodes with the object of 


procuring the liberation ої saltsof these metals in the diseased tissues 
has been recommended abroad, but does not seem to have received 
much attention ia this country. 

One of the most опсон ропи at the present time in medical 
electricity is the improved quality of the scientific work which is 
being done in it. Lst'yea", the French Government having declared 
the subject to be of public utility, а section of medical eleotricity 
was inaugurated at the Boulogne Congress of the French Association 
for the Advancement of Science. I attended the meetings of the 
section during the part of the Oorgress, and was struck by 
the number and high scientific quality of the communications which 
were made in it. It wasone of the best attended sections of the whole 
Association. France, indeed, takes a long lead in the subject of medical 
electricity. They have at the present time three periodicals devoted 
entirely to the subject, and abundance of material seems continually 
forthooming to fill the pages. One of them, the Archives d' Electricité 
Médicale, is quite indispensable to students of medical electricity, for 
ia addition to its original matter, it provides its readers with 
abstracta and a bibliographical index, which keep one in touch with 
all that is being done in medical electricity all over the world. 

The progress in the small matters of detail, cularly with 
regard to apparatus, which has taken plaoe during the last ten years, 
is considerable. I say ten years because that represents the time 
during which my attention has been specially directed towards 
medical electricity. 

It will be in to consider and compare the types of 
apparatus in common use to-day with those used formerly. 

lectrodes.—-The current is applied to the body of the patient by 

meansof electrodes. These may be of the most varied forms, par- 
ticularly with electrodes for internal spp anonn The cylindrical 
brass handles fitted with sponges and held, one in each hand, are 
obsolete, or deserve to be, and for most external applications their 

lace is now taken by a plate of f:xible metal enclosed in wash- 
eather, and a disc of metal, also covered with wash-leather, and 
screwed into a wooden handle. The former is called the indiff arent 
electrode, and serves chiefly to complete the circait through the 
pa ient's body; the other or active electrode is the one which is 
manipulated and applied over the sffzcted region. For testing the 
active electrode is fi:ted with a closing key. Examples of electrodes 
and other forms of medical electrical appliances are as shown u 
the table. Bare metal must never be allowed to touch the skin 
electrolytic, or painful effects are desired. Sores are easily produced 
in a few minutes by a few milliamperes of current, if at any point 
the metal of the conductor touches the skin directly. For this reason 
some water-holding material, such as wash-leather, is always used to 
cover the metallic surfaces of medical electrodes. 

The Battery.—The chief requirements in a medical cell are that it 
shall need no attention, and shall not spoil on open circuit. The past 
few years have seen the almost complete disa ce from medical 
work of open acid cells such as the Smee cell, the Bunsen, and the 
bichromate cell. Formerly, when electrical trea'ment had to be 
carried out by means of ponderous oak boxes filled with cells of one 
or other of these hinds, the trouble and the dirt associated with them 
were enough to discourage all except enthusiasts. At the present day 
the Leolanché cell is the only type of battery which a medical man 
need cons’der, and even these are rapidly being abandoned, except 
for fixed installations, in favour of the mcdern, cheap, and convenient 
dry cell. With these small dry cells for currents of small magnitude 
and with а few accumulator cells for those medical purposes which 
require a current of an ampere or more, as, for example, for the heat- 
ing of galvano-cauteries and the illumination of small exploring 
lamps,the medical man is sufficiently equipped, and is no longer 
compelled to bandle and prepare caustic solutions. Larg» bichromate 
batteries still survive in remote districts for the cccasional produc- 


apparatus. 
те batteries needed for medical work divide themselves into two 
distinct classes, batteries for applying currente to patiente for testing 
and treatment, and batteries for galvano-cautery and lamp apparatus. 
The former is essentially a physician's battery, the latter is more for 
the surgeon. Most of the s 's requirements are met by a port- 
able accumulator of four cells, for the little surgical lamps are for the 
most part 8-vclt lamps, taking about an ampere; though usually 
they are overrun most cruelly. For galvano-cimtery the currents 
average from 5 to 10 amperes, but the cautery circuit has a low 
resistance and a pressure of eight volts is much more than is 
required. Sometimes the four-cell accumulator is arranged so that 
a switch will recombine it as two sets of two in parallel for cautery 
work, or else it is left as a four-cell battery in series, the volts b-ing 
expended ia a resistance. For medical work a bat’ery is fitted with 
25 to 40 small dry cells connected in series and having wires led off 
from them to a circle of studs from which a moviag pointer takes up 
into circuit as many cells as are required. It is usually fitted with a 
milliampere meter permanently in circuit and а commutator for 
reversing the poles, also with an induction coil driven by a separate 
cell. The average working resistance of the human body and 
skin is about 2,000 ohms when properly moistened with hot water. 
Salt or soda may be added to the water to reduce the akin resistance, 
but plain water is best, as it corrodes the electrodes lees. 

Next in importance to the battety of primary cells comes the 
induction coil. Indeed, if ity of use be considered, the induo- 
tion coil should come first, as it is the form of electrical application 
which bas the widest employment. The medical induction coil has 
developed ia certain special directions, the chief requirement with 
such an apparatus being a means of careful regulation of ita strength. 
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О! the various ways of obtaining this regulation, the one best suited 
to out pare is the plan of using a sliding secon coil, which 
can be ht close to the primary or can be removed further from 
it, as desired. Much bas been done of late years to improve the 
induction coil, and more has been written about the various effecte 
to be got from coils of different sorts and construction. Attention 
has been given to the improvement of the vibrating spring or contact 
breaker, and the best American ooils are now fit with two 
vibrators, one of slow speed and one of high speed. In the United 
States, where the construction of electro-medical apparatus has been 
much elaborated, it is quite customary to supply coils with several 
interchangeable secondaries. The same із done to a less degree by 
makers elsewhere. The various effects which have been ascribed to 
different windings of secondary are best considered as being due to 
the very great differences in their self-induction, according as they 
are made with windings of great length and many turns, or of short 
length and few turns. The slower rise and fall of wave which is 
found with the high self-induction of the long coil of many windings 
has the effect of making the shock less sudden and less painful in its 
effects. Bo too in very long fine secondaries a large part of the volts 
are dropped inside the coil, and the E. M. F. at the terminals, though 
high on open circuit, may fall almost to nothing when closed through 
a comparatively low resistance. Oa this account very long coils with 
very high speed contact-breakers have been much written about as 
affording painless currents for internal applications, bat in my 
opinion the painlessness is due to the fact that very little current 
comes ont of them. For practical purposes, I have asually found it 
sufficient to use one secondary coil, which is tapped at one-third of 
its length, and so can give long coil and short coil effects from the 
one instrument, Medical induction coils are not fitted with con- 


. densers. 
(To be continued.) 
COAL ANALYSIS. 
| L 
Tum American Society has published a very valuable 


Ohemical 
report on coal analysis. Ооа] is very much the same the world 
over, that is to say, it is sufficiently the rame in material to 
render a chemist’s re on the methods of analysis cqually 
valuable in all coal-producing countries; and in this, and subsequent 
articles, we propose to present such a digest cf the report as may be 
sufficient without reproducing the report in extenso. 

In a amall calorimeter it would be easy to obtain widely 
discrepant results with samples selected from the same heap of coal. 
The true sampling of a 105 of coal is thus a matter of particular 
moment. To sample a truck-load of coal the method recommended 
is to take six scoopsfoll of coal along each side of а car (long 
American cars) and six along the middle, beginning in one corner. 
The scoop is to be driven vertically down as far as it will reach. 
These 36 full scoops are to be placed on a close-tight floor, and all 

larger than an orange are to be broken, and the whole hea 
mixed by shovelling it back and forth over itself. It is then divided 
into quarters and the 


r cent. moist, the sending of samples 
in wooden boxes is to be avoided. 

For boiler testing shoveleful of coal should be taken at regular 
intervals and put in a tight covered barrel or other air tight box, 
protected from the heat of the furnaces. 

Ia sampling a mine the map of the mine is to be examined and 
ts selected for sampling that will fairly represent the body of 
coal. These points should be placed close to the advancing 

creecent-shaped front of the workings. Before tho samples are taken 
а fresh cut of the face is made from top to bottom, to a depth suffi- 
cient to ensure absence of possible changes or cf sulphur from blasting 
charges. The floor is then swept, & CANVAS spread, and the seam cat 
down vertically 9 inches wide by 1 inc ‚ with a chisel, 
leaving, however, any bands of shale if the practice of the mine 
these from the coal furnished to customers. 

coal thus cut is broken at once into ]-inch cubes on the 
canvas, and mixed and quartered down until the last division will 
fll a quart jar, which can then be sealed up. If the seam varies in 
thickness, the amount of each sample must be p te to the 
thickness. This can quickly be done by using a small measure and 
filling it once for each foot of thickness of seam. 

ln addition to the general samples, any specially different coal 
should be separately sampled from the seam. 

For anslysis tbe quartering down system is carried down to 
100 grammes. This is then run through a coffee mill set to grind as 
finely as possible, and at once closed up in a tight glass tube for 
determination of moisture. Another 12 or 15 grammes is then 
puse up for rl, ude of determinations other than moisture. 

$ need not be up so fine. Too much caution cannot be exer- 
cited in sampling, and the committee give a strong recommenda- 
tion to be carefal in the treatment of the samples in order to secure 
reliable results, to emphasise which they state two cases of lignites, 
the moisture in which was made to appear the reverse way, and a 
grave injustice thereby done one of parties interested. Some of 


the American Western coals will, it is stated, lose several hundred 
pounds weight daily while the car is standing on the track, and the 
same coal may lose several per cent. of moisture by standing some 
days or weeks in a loosely stoppered bottle. 

The determiuation of moistare is made by drying one gramme of 
the coal ia an op2n porcelain or plati aum crucible at 104—7^ О. for 
one homr. This is best done in a double walled bath containing pure 
toluene. For coals high in moisture, determinations must be made of 
both coarsely and finely ground samples. Usually there will be more 
moistare in the coarser sample, and а correction must be applied to 
the fiaer determiaation. The following is the procedure for finding 
the true moisture percentage:— 


Coarsely ground Finely ground 
sample. sample. 
Moisture з iis 12 07 10 39 
Volatile combustible matter : SM 94:55 
12:07 — 1039 _ 
Then the correction for moisture will be "100 — 1059 ^ 0:0187, 


and the true percentage of volatile combustible matter will be 
34:25 — (34:25 x 0°0187) = 33°61. 

It is possible, of course, that both moisture and volatile matter 
may bs correctly determined from the coarse sample, but data are 
wanted to prove this, and meantime the volatile matter reems b2st 
found from a finely ground sample. 

Toluene is recommended for the bath because of its convenience, 
bu’ any other bath will answer equally well. Beyond one hour's 
exposure the sample begins to gain weight, probably from oxidation, 
and a higher temperature than 107° О. appears undesirable. : 

Dr. Hillebrand bas dried coals in vacuo over sulphuric acid, and 
this to us seems to bea sound system, but the committee do not appear 
to endorse it. As this ів а matter of importance, we reproduce the 
figures obtained by Mr. N. M. Austio. His results are mostly 
averages of 2 to 6 determinations. 


—  —— — — ———— — 
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The committee believe in the drying in vacuo when great accuracy 
is required, and in cases where the determination is to be combined 
with an ultimate analysis, but unless sampling is better controlled 
than at present, the difference of the two methods—only 0:37 per 
cent.—is hardly enough to justify the adoption of the new method. 
The small difference due to higher temperature does not warrant the 
increase. Tae point to observe is that the temperature of the bath 
should bé above the boiling temperature of water, and this is well 
secured by toluene, which boils at a temperature somewhat above 


that of water. 
(То be continued.) 


SOME CONSIDERATIONS AFFECTING THE 
TRAINING OF YOUNG ENGINEERS. 


By W. О. BORROWMAN, Жн. Вон. 


(Abstract of paper read before the North- Bast Coast Institution of 
Birgineers and Shipbuilders, 4000) Hartlepool, February 24th, 


As early as the fourteenth century there were instituted guilds and cor- 
porations for the purpose of protecting skilled labour, and for maintain- 
ing certain exclusive privileges, the violation of which, it was thoughf, 
would be detrimental to the public at large. These guilds were not 
pet f confined to the trades of the time, but the learned professio: s 
as were formed into self-governing bodies for the purpose of 
«xclaeively protecting their respective arts, and as in the course of 
time these professions and trades multiplied, the teachers and taught 
combined to form corporations or universities, the teachers being the 
masters, the learners the apprentices. 

There is no doubt tbat this system of apprenticeship, as instituted 
by these old guilds, was one of the chief reasons why we maintained 
во long the first place in manufacturing industries, The pity is, that 
along with the special training of the apprentice in handicraft there 
was not incorporated with it some system of technical education. 
The importance of the development of this technical side of 
education has now become fally recognised, and by none more s0 
than by our leading political economists, who see in its „promon the 
essential basis of the future industrial, as well as sccial, advancement 
of the nation. They see that if besides bis cunning hands а man has 
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& well-stored mind and is technically educated, his value rises, and he 
becomes of a stock of educated artisans проп whom depends, in great 
measure, the country's р бу. 

In engineering all this has been especially true, asit is not too much 
to say that the commercial p rity of our country has been largely, 
if not entirely, created by its eers ; and if the prominence to which 
we have already risen as a nation in industrial arts is to bs maintained 
in the future, we mast not fail to produce that material out of which 

are made. 


meeting 

It is now fully admitted that the training of an apprentice engineer 
реа о ah gm incl ded in it. гэ wine 
as ex 0 п ut where 
areis of opinion does still exist is in what is the best method of 

between the classes of the technical college and 

the departments of the workshops. The question whether theory or 

practioe should come first, or whether they should bs taken 

simultaneously, or even as complementary to general education, ie a 

blem exoeedingly difficult of solution, if soluble at all Опе 

g is certain, the old methods by means of which young engineers 

vere пейш кир екиши ы SO QI for а practical life 
are altogether ungui now. 

What are the conditions that obtain at present in Hs proces of an 
average apprenticeship ? After finishing bis course 
education at school, а lad suddenly 
one of the is 
trade as he best can. In the old days an apprentice used to be 
taught а definite craft, and his trained hand was of the highest valae 
in work demandirg the use of hammer, chisel, and file ; 
trained in all the details of his trade, and, after a деш р 
and with the object of mastering the outlying branches it 
widening СЖ куруң knowledge and ш. he became a 
journeyman before finally developing into а master. Now he learns 
only a portion of his trade, because he is trained amonget men who 
are capable of doing little more than one thing, who are dependent 
upon a series of other men, or seta of other men, to either finish what 
they have or begin what they will subsequently finish. Now 
almost banished handicraft 


deeper insight, broader view and and brighter intelli 
ca сә, 
and so, if he be only skilfal with pedem he mes no 

than an unskilled labourer the moment his work can be performed by 
means of a new machine. 


9 


On the other hand, if while young he is drafted into some technical 
school where the aim is to give instruction of a 
with the object of eommencing him in the elements of his profes- 
eional trafhing, there is the danger of stinting and narro his 
mental , of antedating cramping effect of а 
аш к Paper clase ие ИШ то тикше cando 
only one thing well, we have a lad whose mind is trained only in 
one direction, who is incapable of forming any but the sim 
and most commonplace ideas, and who y fixes his attention on 
those features of rofession in which he finds himself most 
proficient, and leaves out of account al those other features 
w are none the important and essential to his full 


laid and method should be all and in all; method of learning how 


application, and in the process the mind is stored, and if with reten- 

tiveness of memory there be associated а corrcct method of reasoning, 

a correct habit of arranging in proper and natural sequence all the 

facts of a problem, it is no longer found to be an effort to remember 

them, and its training therefore should have every prominence in a 
school course. 

There has always been great diversity of opinion regarding the 
best methods of thus strengthening mental Until 
recently 16 was claimed that nothing whetted the intellect or 

ned the mind like a study of the classics. The very fact 
that the system of education was not essentially different from what 
it was several centuries before ought to have been sufficient evidence 
that some alteration was needed. Life, and especially educational 
life, is far too short to permit of any portion of it being spent in 
acquiring a knowledge that only may be useful, for, king 
generally, it may be taken as a шеш че regrets to have to 
say it, that the primary object of education, whetber it be what 
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words, his brains into money! And when this is said, it 
intended to contradict what has been said already, that the 
an orderly m 

g, and that the nature and amount of the knowledge 
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wing, be 

outh who has spent all his time at classics cannot even imagine. 
whole purpose of the should 

as to render them capable of succeeding in any calling they like 

choose afterwards, through the advantage derived from a 

active intelligence, a habit of logical reasoning, and a 


capacity he ma 
Up to perio 


something 
the case of colleges and universities, 
should be so strongly objected to in institutions for secondary educa- 
tion. It 5 impossible to give 
ful, practical information 


competent tutors, who would teach him their 


LONDON COUNTY OOUNGIL. 


Tus Ізгтматон Loan DISPUTE. 


of the Oouncil the Finance Oom- 


£38,000 respectively on account, and the Vestry were 
that N question sanctioning the balances would be 


the on that the Council, as the sanctioning au , was the 
sole jadge as to the sufficiency of information supp local 
authorities applying for sanction to loans, that the position which 


the Islin Vestry apparently took up in regard to the matter was 
quite tenable Continaing, the Committee paid :— 
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With regard to the loan of £18,900, the Vestry have not satisfied us that the 
prices making up this sum are fair and reasonable, and we were consequently 
unable to recommend the sanction of the sum asked for until fuller information 
as to prices was given. In order, however, to meet, as we thought, the con- 
venience of the Vestry, we recommended the sanction of £10,000 on account, 
‘following in this respect what we understand is the practice of the Local 
Government Board in such cases. We adopted a similar course as regards 
the loan of 456,961. To enable the Council to judge as to the reasons why we 
have been unable to recommend the sanctioning of the total sum applied 
for, we submit the following statement, which in the latter case, shows clearly 
the pointe with regard to which we require explanation. Three points on 
which further information was desired were put to the clerk of tbe Islington 
Vestry in a letter from the chief engineer of the Council on October 27th, 1899. 


These points were set out in tabular form, and the replies given by 
the Vestry clerk were placed in parallel column, whilst a third 
column contained some observations on these by the Council's 
ray нщ showing that, in the opinion of the Committee, farther 

ormation was required. It may, however, be well to reproduce the 
tabular statement in another form, where A, B, and O represent the 
points the Oouncil’s engineer, A 1, B 1, and O 1 the replies 
of the Vestry clerk, and A 2, B3, and О 2, the remarks of the Council's 
engineer. In this form the three points are indicated as follows :— 


A. Hornsey, Newington Green, and Highbury aro lighting schemes—The 
lengths of cable given in your schedule do not appear to agree with the lengths 
as shown on the plans. A 1. The actual length of cable must of necessity exceed 
the length of frontage on account of connections, waste, &c. It is estimated that 
this excess works out at something like 25 per cent. This has been admitted in 
former sanctions by the Council. A 9, It is not questioned that the actual 
length of cable must exceed tne length of frontage, but the excess appearing in 
the particulars given by the ч is excessive and is not explained by Mr. 
Dewey's letter. Thus the length of 19/14 cable in certain streeta as measured 
on the plans amounts to 9 miles. The length for which the Vestry ask a loan is 

miles, an excess of about 89 per cent. Again in another description of cable 
the length measured on the plans is 18 miles; the length for whioh a loan is 
asked is 20} miles, a difference of 58 per eent. Thus it will be seen that even an 
addition of 25 per cent. does not account for the difference, and 26 per cent. 
itself is ап excessive addition. In former cases the allowance for Islington has 
sometimes been 20 per cent., and this is undoubtedly & most liberal allowance. 

B. In the Highbury arc lighting scheme an amount of £15 each is included 
for 68 connections. Probably there is some omission here in the description 
of the work. B1. The amount of £15 per conneotion is considered low rather 
than excessive. Many of the lamps are at a distance from the mains, and the 
estimate includes the cost of орек up ground, laying and jointing pipes, and 
connecting to the bases of the lamp columns. В 2, e average length of con- 
nection between the arc lamps and the mains as taken from the plan appears 
to be under 12 feet, and unless there is something unusual in the work which is 
not stated, it is impossible to see how the £15 can be spent. 

C. The prices for mains and conduits and street work combined a very 
high unless there are special circumstances to account for it. C J. Here, again, 
the engineer is convinced that, if anything, he has under-estimated in his prices 
for mains, conduite, and street work combined, and having regard to the 
upward tendency of pues generally, he is afraid that it will be necessary later 
on to send in a supplementary estimate. С 2. Mr. Dewey's reply simply states 
that in the opinion of the Vestry's engineer the prices are low. 


The Finance Oommittee mentioned that the tabular statement 
supply such further detailed information as would enable the 


in the matter until the Vestry fur- 

the details asked for, tbey һай in- 

structed the clerk of the Oouncil to inform 
the Vestry to that effect. 

Mr. ELrL:0rT proposed that the Council 
should not ve the report of the Com- 
mittee. In doing so he referred at some 
length to tbe actual position of Islington in 
regard to the loans, and quoted from the 
ро a Mr. Gay to nore пы the ede 
wes in wrong. By way of comparison 
the speaker stated that the Islington appli- 
cation filled 17 pages of өре tig matter, 
and was accompanied by nine plans, whereas 
in а similar case the application of West 
Ham to the Lccal Government Board only 
occupied nine lines. The Council's engineer 
had not carefully considered the plans, the 
facts and the circumstances of the case, and 
if the report was received and no action was 
taken upon the matter, the Council would 


| marg stop electric lighting in the 
pn in London. ~ 

Mr. Нота, WirLIAMS baving seconded th? motion, 

Mr. Benson and Oolonel CAMPBELL also discussed the question. 

Mr. Ввоов, chairman of the Finance Committee, stated that one 
of the replies from Islington implied that the Council was not to 
make any inquiry, but to accept the statementa made. That was, 
however, contrary to the law. In the country the period for loans 
was 25 but in London 42 years were allowed for repayment by 
the Treasury authorities, who had stipulated certain conditions which 
the Oouncil had to require to be fulfilled, 

The motion for the non-reception of the report only received four 
supporters, and the report was then adopted. 


THE WESTMINSTER COMPANY. 


It may bs remembered that last August the Council conditionally 
consented to the change of the standard pressure of the Westminster 
Electric Supply Corporation from 100 to 200 volts. The Highways 
Committee now stated that complaints had been made by some of 
the company’s consumers that as they were not prepared to accept 
the increased pressure on the terms offered by the com including 
the alteratión of the service wires and the eleotrio light fittings on 
cir php 

req of & sum of money. 
The Committee were assured— 


that the consent ої the Council to the change of pressure had been very 
valuable to the Company in increasing the value of ite undertaking; and this 
being the case, the conduct of the company in increasing its charges was not 
justified by the circumstances. Each order granted under the Electric 
Lighting Acts contains & provision fixing the maximum prices to be charged, 
and also empowers the Board of Trade at any time after the exp'ration of seven 
years from August 26th, 1889, on the representation of the Council, the local 
authority or the undertakers, to make an order varying the price or method of 
charge, and substituting other prices or methods of charge; and the prices, &c., 
may again be varied after the expiration of seven years after the last alteration. 
The maximum price had been fixed in every case but one at 8d. per Board of 
Trade unit; but the charges made by the various companies differed, and iu 
some districts where there is competition, the charges are as low as 8d. 
regards the Westminster Company, the Committee were advised that it could 
afford to supply ata much cheaper rate current at 200 volts preseure than at 
100 volts, e ially having regard to the fact shat nearly all the consumers in 
the district had agreed to the change of pressure. Up to the present the ques- 
tion of revision of the maximum price had not been of great importance, the 
prices actually charged having been below the maximum; but the action 
taken by the Westminster Company had shown the utility of the provision in 
the order relative to alteration of the maximum price. 


Having regari to all the circumstances, the Oommittee had come 
to the conclusion that the Council should take action forthe protec- 
tion of the public. The Oommittee acco ly recommended that 
a representation should be made to the Board of Trade that it was 
desirable the maximum price allowed to be charged by the company 
should be reduced from 8d. to 5d. unit, and that the Board should 
b3 asked to consider the matter with a view to such an inquiry being 
made as the Board might think necessary. 


AN AUTOMATIC BRAKE. 


In many classes of machinery driven by electric motors, the necessity 
for some form of automatic brake bas made itself felt. In the case 
of cranes and hoists it is required to retain the load when the motor 


is stopped, and in other cases for the purpose of stopping quickly 


and 
What is required is a brake which is normally held on by a spring 
or weight, and which is released by an electro-magnet, the exciting 
current of which is preferably controlled by a switch attached to the 
switch which starts and the motor. Thus, when the switch 
turns current on to the motor it simultaneously turns current on to the 
electro-magnet, so releasing the brake, and when it is turned off it 
simultaneously interrupts the current to the motor and to the brake, 
во that the brake renews its grip. 
An arrangement which has been used to a certain extent consists of 
an ordinary band brake with an electro-magnet to lift the lever. This 
ment requires very earefal adjustment owing to the short 
range through which an electro-magnet acts, For the same reason 


Fia. 1. 


any slight wear of the band or pins will cause the brake to slip, so 


rendering it u reliable. 

The brake which we illustrate hes been devised to get over this 
difficulty. It is constructed somewhat on the principle of a Weston 
friction clutch. A disc slides on a feather key on the motor shaft, 
and is placed between two plates, one of which is fixed to ithe frame 
of the machine, and the other swings on a link and is provded with 
stops to prevent rotation. This movable pressure plate is acted upon 
by a spring, which presses it, the disc, and the fixed plate tightly 
together, so that the motor shaft caunot turn. An electro-magnet is 
provided which, when energised, pulls the pressure plata back and 
releases the disc. In fig. 1 an illustration is given of one of the 
brakes fitted to а motor for driving а set of plate- rolls, the 
object being to get quick stops instead of having to wait for the 
momentum of the motor and gearing to die down. The users have 
found this a great advantage, as they are now able to get more 
мү с of their rolls than they could before the brake was 

op 

Generally a simple on and off brake is all that is needed, bat ia 
some cases, and more y їй cranes, it is desirable that the 
brake should exert an intermediate pressure between full оп and 
full off. The sectional drawing, fig. 2, shows a brake arranged to 
give two pressures. There are two pressure plates, ei and es, and 
there are two springs, one pressing on each plate. The magnet 
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ts :—" off,” Ч on ” through a 


re 
, and “on” to the magnet direct. The tractive force curve 
g. 3. This brake is intended to 


1,650 lbs. The plates, e; and cs, each exert а pressure of 2,000 lbs. 
Roferring to the curve it will be seen that as the ampere-turns 
round the magnet increase, ita attraction increases, till at 2,000 lbs. 
the plate e; is pulled over, leavin шор e, still pressing on the 
disc. At this t the attraction (whic is now exerted between ei 
and ez) falls to 375 lbs. owing to the magnetic short ci*cuit formed by 
ei. As the ampere-turns are further increased the thin part of e, 
becomes saturated, and the magsetic potential across it rises, causin 
the attraction to increase till at 2,000 lbs. the plate « is also p 


Lbs, 
2,500 


2,000 


1,500 


600 1,000 


1,500 2,000 2,500 3,000 3,500 4,000 
Ampere turns. 


Fira. 3. 


over, leaving tho disc free. The effect obtained by this arrangement is 
the same as though two simple brakes were used exerting pressures 
of 2,000 Ibs. and 1,650 Ibz. respectively. It is, however, much simpler, 
the only addition to the simple form being the extra plate and the 
division of the spring into two parts. 

The patentee of the brake is Mr. Claude W. Hill, of Broad Street 
House, London, E.C. 


THE ELEOTRIC WIRING OF BUILDINGS. 


UNDER the above heading Mr. W. A. Chamen recently dis- 
cussed before a meeting of the Institution of Engineers and 
Shipbuilders, Glasgow, the general position of the wiring 
question, with special reference to the various systems in 


vogue, and their advantages and disadvantages under 
different conditions. Taken as a whole, the paper forms a 
very gool résumé of modern practice in wiring, but, 
although the author's views seem to have been formed in 
the school of experience, they do not appear to bring us any 
nearer to the much-needed etandardisation, which certainly 
cannot become really effective whilst so many different 
methods of encasing wires are in the field. It is true that 
the author raises a cry against the want of enterprise on the 
part of our makers in not providing a safe and satisfactory 
system of iron tubing, standardised after the manner of our 
American cousins. But, whilst all the other systems are 
admissible at the contractor’s pleasure, it is impossible to 
see that the makers have any very great encouragement to 
get out such a system. The method of installing gas in a 
building is always held up to us as something which we 
should endeavour to emulate, viz., in point of cheapness, and 
in point of simplicity and uniformity; and yet, to take the 
latter point first, who ever adopts the attitude of our 
apologists for the varions wiring systems and their good 
points when installing gas in a building? It is all done on 
one system, iron barrel for mains and iron barrel or compo 
tube for branches. No gaefitter ever thinks of using wooden 
tubes in certain positions, because they would work in во 
nicely with the decorations, nor does he cover his pipes inside 
or outside with all sorts of compositions to resist heat or cold 
or chemical action, or use more than one form of joint, the 
screw joint. Then, to take the question of cheapness, it is 
as well to give up at once the idea that electrical house 
wiring, even if installed whilst the house is being built, can 
ever compete in price with gas piping. | 

In the first place, the material must always be dearer, as 
long as we use iron, copper, and insulation against iron only. 
In the second the labour must also always remain 
greater, when all the little hundred and one things are taken 
into account which form part of the installation of electric 
light, apart from the mere running of the tubes and wires. 
There are the making of electrical jointe, the fixing of 
switches and boards, the wiring of fittings, and many other 
things which will suggest themselves to the practical man. 
Therefore, while ever having before us the Eldorado of a 
standard system and a cheap one, do not let us be led away 
by adopting anything so cheap, that it will be nasty also. 

Mr. Chamen enumerates the objections which are raised 
against wood casing, but he omits to mention one point in 
which it compares unfavourably with a round or tubular 
system, namely, that much more cutting away is required, 
especially if the work is required to be sunk. Perhaps the 
most important objection he raises is that two distinct classes 
of workmen are required, the joiuer and the wireman. This 
is no doubt true, and is perhaps the fault of the firms who 
employ the men. The wiring trade is not worthy of that 
name, and if firms would remember thie, and see that a 
workman were, in the first place, a joiner or a pipe- fitter, 
they could very easily teach him the wiring work. 

he author turns next to systems of lead-covered 

and we are glad to see that he quickly dismisses the case 
two wires drawn into lead (ог compo) tubing, as being worse 
than that of wood casing, from the point of view of mecha- 
nical protection and moisture between the wires. Dealing 
with single, twin, and concentric lead-covered wires, he points 
out the fact that if ran on the surface, the two first varieties 
derive greater immunity from nails, &o., than if buried in 
the plaster, but that if the insulation is hygroscopic, special 
fittings have, of course, to be used, so that a lead joint may 
be made. It is rather curious that owing to the way a 
certain system is largely advertised, people seem quite to 
forget that india-rubber-covered wires may also be encased 
in lead, singly or twin, and without the use of special fittings 
with cast solder bases. As regards the last-named variety, 
the author assumes, we believe rather rashly, that it has not 
yet been proposed to use concentric wires with both conductors 
insulated, and he naturally refuses to discuss the large question 
of earthing the outer conductor. It is, perhaps, a pity that 
as so many electrical engineers are now nibbling at this 
question, someone should not boldly raise the standard of 
“earthed outer” before the Institution of Electrical Engi- 
neers, во that the matter may be properly and fully dis- 
cussed. | 

We do not quite understand Mr. Chamen’s statement that 
on a public supply “one conductor at any rate is connected 
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to earth.” Не, however, goes on to state that the lead 
sheathing should always be connected to earth through a 
water pipe, so that in the event of the sheathing becoming 
live at & point near a campo gas pipe, the latter should not 
be the means of „ potential. He also rightly 
rt Tere the use of joint boxes which do not rely on the 
skill of the workman to produce a good joint, and which 
are used without the lead атр being * wiped" round. 
. Dealing next with iron tubing, the author discusses gas 
barrel, skelps (by which, we presume, he means some of the 
systems so much advertised, which do not have closed joints), 
and insulating tubing. He appears rather to favour the last, 
owing to the d absence of condensation or contact 
of the wire with the metal tuba, but whilst, very properly, 
pointing ont that a satisfactory job may be made of all 
three systems, he shows that in the case barrel, which 
has much to commend it, a great deal of trouble can be 
caused by careless work, points which have been dealt 
with at oonsiderable length in these  oolumns. He 
is rather down on the skelps but we cannot ва 
that we have noticed any sharp edges on the tubes whi 
have been in the market for some time, nor should they hang 
on the wires if properly driven home into their socketa, The 
moral of all these conduit systems is good work and careful 
supervision, and none of them can be a success without this 
attention, howaver much the makers push hoover ea 
Whilst discussing the necessity of making the elec con- 
tact perfect throughout an iron tube system, for the same 
reason as given under lead-covered wires, the author appears 
to assume that no proper systems of screwed barrel, with 
fuse boxes, joint boxes, &o., drilled, tapped, and supplied 
with lock nuta, have ever been made. In this he is inoorreot, 
as several firms have got out such systems for their own use, 
and also, we believe, for the general market. He does not 
see the necessity of going to the extra expense of using tubes 
lined with insulating material, if wires with good insulation 
and smooth tubes are employed, an argument in which we 
fancy he does not stand alone. However, we can hardly 
agree with his statement that if well insulated wires 
are drawn into smooth tubes they should have a long life 
because they are not subjected to alternate conditions of 
damp and dryness. Surely that is just what they are sub- 
jected to in unlined tubes, but possibly the conditions are 
not so severe as to canse breakdown after a year or two, 
After a final tilt at wood-casing, Mr. Ohamen goes to the 
root of the matter by regretting that we cannot rely on our 
workmen, or those шша them, to do their work 


ly. These evils are the cause of the continual agita- 
Sion for Мазда вуеш; every system has more or less the 


elements of в perfect syatem if it only has careful work applied 
to it, but the trade unions have destroyed most of the good 
workmen who studied their employer and took an interest in 
their work. The modern working man’s motto is minima 
labor, maxime pecunie, and the only way to get good 
workmen is to train them up and keep them. The author 
rightly points out that it is usually the labour ан ороп 
the actual job which oosts the greater part оѓ money, 
and this wiring firms know to their cost. It is only b 
Ф®ерш good men and getting used to their ways that it 
at ail possible to estimate the cost of labour properly. 

The author hints at what he would consider an ideal 
system, namely, a concentric cable in an iron tube, but he 
x aT difficulties in jointing, although he says nothing 

ding. If architects would use a little more foresight 
in designing houses by leaving vertical and horizontal clear 
runs for electric light wires, possibly Mr. Chamen's- ideal 
might be realised, as the number of joints would be reduced 
toa minimum and the lengths of tubes could be largely 


inoreased. Ес 

The author next breaks off to a small historical and 
descriptive dissertation on tree and distribution board 
systems of wiring considered in connection with fuses and 


bunching, but he mainly deals with truisms and statements 


with which every wiring expert should be acquainted. He, 
however, severely deprecates the bunching of sub-mains, 
and he makes в suggestion which practically involves the 
abolition of the main distribution board. 

He wishes to compromise between the tree and distribu- 
tion board systems by running a pair of mains from bottom 
to top of а building, and tapping off at the various floors for 
the different sub-boards. If we are not mistaken, this is very 


often done, unless a very special m of control from one 
point is required. We Mo 00 A ener reason, however, 


| why these rising maine зам be of the same section from 


bottom to top, as he suggesta, although in actual praotioe it 
might be cheaper to effect this than to go to the expense of 
putting iu double-pole fuses at every reduction of section. 

Altogether the paper is a valuable addition to the literature 
of wiring, and should be read by all those interested in the 
profession. We fear that too man ple are apt to rely 
entirely on their own “реш if they would геай more 
about that of others the general community would benefit 
equally with themselves. 


THE CAPE TRAMWAYS AND THE SUB- 
MARINE CABLE. 


A PAPER communicated by Prof. Andrew Jamieson to the 
Institution of Engineers and Shipbuilders, and reprinted in 
the ELEOTRICAI. REVIEW, Cea's with a question that may affe t 
submarine cable companies in many places in the future. For 
some years past since the establishment of electrical tram- 
ways in Cape Town the working of the submarine cables has 
been seriously interfered with, so much so that the signals 
have at times been quite unreadable. The matter was sub- 
mitted to Mr. A. P. Trotter when he was electrical adviser 
to the Cape Government, and the remedy that he proposed 
1 it was u , to meet the difficulty, bat Binoe 
that time 


4 


the trouble has reourred in an exaggerated form 
owing to the extensions of the tramwaya. Prof. Andrew 
Jamieson and Mr. F. Jacob went last year to Cape Town to 
advise the Oape Electrico Tramways Company on the question, 
and the paper referred to is &n acoount of the problem pre- 
sented to them, and of their solution. : | 

The end of the submarine cable from Mossmmedes, nearly 
1,400 N. M. in length, is connected to the instrumenta in the 
cable office at Cape Town, close to the line of the electric 
tramways, and the connection to earth of tha earth side of 
the instruments was originally made in the office, The 
working of the electric traniways, and especially the sudden 
variations of current on starting and stopping е сагв, pro- 
duoed electrical currents in the cable which seriously inter- 
fered with the working, and the problem attacked at one time 
by Mr. A. P. Trotter, and more гаир 5 Prof. Jamieson, 
is to find a way of getting rid of these disturbances. 

Rapid variations in the current in a primary system of 
conductors produce currents in a neighbouring secondary 
Bystem—in this case the insulated conductor of a submarine 
cable—in two ways. One depends on the movement of 
charges induced by electrostatic induction, and is due to the 
changes in the potentials of the neighbouring points of the 
кшм system. In ordinary transformer work this is 
negligible, because the mutual electrostatic action between 
the primary and secondary systems is very small compare d 
with the electro-magnetic action. In the case, however, of a 
cable terminating in a condenser of 50 or 100 mic:ofarads, 
and having little mutual induotanoe with any other con- 
ductor, the electrostatic effect might be 5 
able. The other mode in which currents might be induoed 
in the cable is by electro-magnetic induction, and the effect 
of this, in the absence of any effective iron circuits, de 
largely upon the distance between the cable and the inducing 
currents, very small if the distance is large. The trolley 
wire and the rails of the tramway system form a closed circuit 
for the electrical current between the power house and the 
tramcar, and are generally close together compared with their 
distance from the cable. Prof. Jamieson is probably quite 
right in believing that the currents in this oirouit do not 
produce much effect in the cable. But a considerable pro- 

slong the rela boi through the growad, and tbe peth 
ong tne ut , 
SE erie ol this will be close to the cable. The relatively 
high condactivity of the iron ipe in which the subterranean 
line is laid, and of the sheathing of the submarine cable, 
will tend to concentrate these stray return currents close to 
the cable, and so aggravate the ff. ts. 

When Mr. Trotter considered the question he was inclined 

to attribute the effect observed to the first part, tha electro- 
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statio action. The capacity between the cable conductor electrical tramwayr, and we should be sorry to hear that such 
and the earth оо of bes parts, that of the соге itself difficnlties as those with which Prof. Jamieson has been 


and that of the terminal condensers, Since but a few miles 
of the cable could possibly be considered as coming within 
the range of action of the tramway currente, the capacity of 
the terminal condensers was evidently by far the most im- 
rtant part, and it was at the earth connection of these oon- 
ensers that variations of potential were to be guarded against. 
It wasconsequently inferred that if an earth connection for the 
terminal apparatus could be obtained at some point beyond 
the reach of the tramway currents the distur would 
ceasé, and experiments were made for the purpose of testing 
this conclusion by carrying out lines in different directions 
from the cable office во as to obtain a working earth at some 
undisturbed point. This expedient proved useless, exoept in 
the case when the earth line was carried out to sea nearly 
along the line of the existing cable. This result might have 
shown that the cable disturbanoe was not due in any oon- 
siderable degree to the electrostatic action contemplated, 
and that the improvement was the result of eliminating 
electro- etic action by the provision of & differential or 
balanoed circuit in the region of disturbance. | 
Even this compensation has not proved satisfactory now 
that the tramway system has been extended, an effect 
explained by Prof. Jamieson as due to the fact that the cir- 
cult obtained! was not perfeotly differential, because the 
routes of the main and the earthing cables were not closely 
coincident, and because the two cables were not of similar 
construction. | 
It was recommended accordingly that the main cable and 
the earth return should be constructed as а symmetrical 
twin core cable. In the interests of the tramway company 
it was suggested tbat two or three miles of such a cable 
would be sufficient, one core being earthed at the end by 


connection to the sheathing, and the other jointed to the. 


main Mosammedes cable. The cable company, however, 
very naturally insisted that the twin cable should be carried 
out 10 N.M. to Robben Island, where the main cable from 
Mosammedes, ав well as the twin cable from Cape Town, 
can be landed, во that all the ends are available for discon- 
nection and testing. | 

When this has been completed, the circuit may be looked 
on as carried into Cape Town, and then, after passing 
one the instruments, returned upon itself to Robben 
Island, where it is earthed. The earth will then be obtained 
at в point free from changes of potential due to the tram- 
ways, while the whole of the line in the region of disturb- 
ence will be so balanced, that there can be no effective dis- 
turbance produced. With such a construction it is quite 
immaterial whether the disturbances have been due to elec- 
trostatic or electro-magnetic induction, since the balance is 
equally a remedy againet both, and there сап be no doubt 
that it is a perfeotly effective mode of meeting the difficulty. 


We do not quite follow Prof. Jamieson in his statement that 


an iron pipe, or sheathing armour, forms & magnetic sbield 
against the effects of changes in neighbouring currente, 
otherwise than in virtue of their electric conductivity. 
Information as to the mode of duplexing such a cable 
would be interesting. It ig clear that if the second core 
were used, not for the working earth connection, but as a 


connection to the artificial cable, it would be equally efficient 


in preventing disturbance ibly with a landline for a dis- 
tant N earth in addition), and then the ordinary 
посо uplering would be о It m r- im- 
practicable, we suppose, to operate the cable at own 
with the artificial at the other end of the second oore at 
Robben Island. If the second core is used for the working 
earth, the tramway disturbances will only be eliminated in 
simplex working. 

difficulty of using delicate electrical and magnetic 
instruments near places where large currents are vo ig iB 
very great, and the best course, where it is practicable, is to 
take them away. The expense of removing a large existing 
cable station is serious, and it is convenient to receive mes- 
sages in the place where many of them have to be delivered, or 
we imagine that the cable company might have been tempted 
to move their station from Cape Town to some other place free 
from disturbance, and to employ ordinary telegraph appa- 
ratus to reach the distributing centre. It is quite olear 
that the convenience of a cable company is not comparable 
in importance with the interest of the general public in 


dealing, were allowed to hamper electric traction schemes. 
Similar considerations apply to scientific laboratories, and it 
seems not unlikely that new c observatory in 
Greenwich Park, and the proposed development of the Kew 
Observatory may ultimately create difficulties of the same 
kind, The vested interests of the instruments in the City 
and Guilds Institute were allowed, if we remember rightly, 
some weight in procuring the rejection of a proposed under- 
ground railway in London. | 


WIRING RULES AND SUPPLY 
REGULATIONS. 


Охрев this head we dealt with the September, 1898, issue 
of the * Regulations as to the supply of electrical energy to 
be observed by consumers and electrical contractors,” issued 
by the Manchester tion, and bearing the name of the 
chief engineer, Mr. O. Н. Wordingham, and in our issue of 
October 7th, 1898, questioned the wisdom of worrying con- 


. Burners over every little detail of their installation. Mr. 


Wordingham's general views on the subject of pron i 
and testing fittings were given at length in his Munici 
Electrical Convention paper of 1896 on “The Oontrol by 
Municipal Authorities of Consuming Devices and the Wiring 
Connecting them to the Mains.” Shortly after our article 
appeared, a further contribution to the subjeot was afforded 
by Mr. Wordingham’s Iustitution of Electrical Engineers’ 
paper on The Regulation of Wiring Rules“ He there 
alluded to the system of testing and registration of such 
fittings as fuses, switches, ceiling roses, wall sockets, and 
lampholders, which he had introduced into „ and 
which was covered by the September, 1898, issue of the 
* Rules," This was probably the first time in this country 
that examination and registration of the various designs of 
fittings was attempted, and after that date only those fi 
were allowed to be used which had passed certain definite 
testa set forth in the regulations. | 
In January, 1899, Mr. Wordingham was able to say that 
although this system had only been in operation for a few 
weeks, “the resulta were eminently satisfactory.” Experi 
with the system extending over a year has now been obtained, 
and it is interesting to find that, in addition to the wiri 
rules the Corporation now issue a List of Appro 
Fittings,” containing a fairly шге set of fittings with a 
good choice of makers for installations of practically every 
size. What is moet satisfactory is, that we learn from Mr. 
Wordingham that manufacturers have shown every "Шие 
ness to adopt suggestions in the spirit they were intended, 
$.6., to conduoe to the improvement of the fittings. | 
M a hag greg rd ig a marked improvement шш 
е еаг їп design, but, perhaps, more ee 
in tbe délai construction of switches, roses, wall plugs ind 
lampholders, and those firms whose names appear in this 
“ list of approved fittings,” have done extremely well in this 
forward movement. chester is rapi T ing the 
electrical centre of gravity of England, and although it would 
be difficult to say exactly how much influence the Corpora- 
tion system of testing and registering has had upon the 
accessories’ trade, there is no doubt that it has assisted in 
ridding the market of some of the flimsy, poor, “cheap and 
nasty” fittings which were only too frequently seen two or 
three years ago. | 
. The only question is whether this registration should not 
be so arranged as to free the consumer from worry. The 
recent gar on standardisation e 5 = reduce 
types and patterns to a minimum wi i move- 
Sat, becado there will be ferat separate thia to teat and 
register, and therefore leas risk of interf with the 
public convenience. Again, as fittings identical with those 
registered as approved may be fixed on circuits to be con- 
nected to the Manchester supply, without the actual fittings 
being submitted to the city ical engineer, the system at 
work resolves itself into an enforced standardisation, by 
eliminating the unfit. Given that it has been carried out 
with tact and discretion (as must have been the case), and 
that ita future development will be on similar linea, there is 


2 —— . ciam 
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every credit due to Mr. Wordingham for his boldness and 
enthusiasm in proceeding along a path that must have been 
beset with many troubles and worries at ite initial stages, but 
which must react favourably upon the class of accessories used 
in wiring work throughout the rg 

The actual samples approved include 116 patterns of 
switches, 51 of gear pdt of ва = 47 : 
ceiling roses, 18 of wall plugs, 4 of lampholder plugs, 31 
lampholders, and 3 of fampholder switches, amounting to 


SUMMARISED List. 


100 volts. 200 volte. 400 volts. 


Current. а Е — — Remarks. 
S. P. D.P. | S. P. D. P. 
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175 | . 25s 
30 8 8 
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65 1 LAMPHOLDNEB 
1С0 1 


SwrroHss. 


THE ELECTRICAL REVIEW. 467 
about 800 different patterns and types in The 
" 5 erent types in all. range 


classes of apparatus tested and ap- 
proved, are indioated in the attach ed summary of the list 
which we have prepared, it being of interest to see к 
what sizes are ed as of most use, and how many dif- 
ferent kinds of the most commonly used fi one has to 
select from. For one year's work this result is not at all 


. bad. One is not told, but it would be interesting alao to 


learn roughly the percentage of “ failures” to “ passes. И 

We have before us copies of the * Regulations " for one or 
two issues during the past six years. Thus in September, 
1894, only 20 pages were required ; in July, 1896, 27; in 
September, 1898, 88; and in October, 1899, no less than 86. 
We sincerely trust, for the sake of the wiring contractor and 
Manchester tradesman, that this rate of increase will not be 
continued, for, as a contractor recently pathetically explained 
to us, I must do some work; I dare not spend all my time 
reading wiring rules and mastering the differences between 
the requirements of one place and those of another.” | 

But few additions and alterations have been made in the 
last edition of the regulations. Оле useful addition is as 
follows :—“ In those cases where the Corporation supply is 
used as a stand-by to the consumer's own generating plant, 
the lamps must be divided up into cironits not exceeding 24 
KW., and each circuit must be provided with а separate 
throw-over switch, so that it shall be impossible for more 
than 24 Kw. to be thrown over to the Oc tion mains at 
one instant.” aa к у {өз 2 3 the older еч 
regards testing о gs is if the net selling price of a 
fitting exceeds 10s., the tested fitting will be returned to the 
manufacturer if he desires it. An error of the compositor, 
giving 002 inch, where it should be “02 inch, as the thick- 
ness for pure rubber insulation, has been corrected, but the 
absurd requirements as to ebay, бан electric heatin 
apparatus and standing it on stone or incombustible materi 
at a distance of 20 inches away from combustible substances, 


and 6 inches clear space between the bottom of the radiator 


and the stand, have been retained. Otherwise the rules aré 
of value, and we urge our readers to procure a copy and read 
them over; the time would be usefully spent. 


NEW PATENTS AND ABSTRAOTS OF 
PUBLISHED SPEOIFIOATIONS. 


NEW PATENTS.—-190. ° 


Compiled expressly for this journal by W. P. Тномрвон & Co. Electrical Patent 
Agents, 822, High Holborn, London, W. O., and at Liverpool, Manchester, 
and Birmingham, to whom all inquiries should be addressed. 


ee “Improvements in secondary batteries." H. KonrEN. Dated February 
t LI B 


8,781. “Improvements in the manufacture of electrically - conducting 
material.” E. BARDbpER. Dated February 26th. (Complete.) | 

3,758. “Improvements in and relating to electrical secondary batteries." 
E. N. Соммкілм and R. A. Viau. Dated February 28th. (Complete.) 

8,762. „The application of steatite to electrical purposes as an insulating 
material.“ F. DE Mank and E. Fremy. Dated February 27th. 

8,789. “Improvements in telephone transmitters.” 
Dated February 87th. ( Complete.) 

8,821. “ The electrical referee." W. Davey. Dated February 27th. 

8,884. "Improvements in and relating to electric generators and motors. 
М. W. Storer. Dated February 27th. (Date applied for under Patents, &c., 
Act, 1883, Section 108, July 28th, 1899, being date o application in United States.) 

8,854. "Recording and indicating pyrometer galvanometer.” A. HiLL and 
J. TATLOCK. Dated February 28th. | 

8,886. “Improvements connected with fire alarm thermostats." . T. M. 
HraprHy. Dated February 28th. 

8,913. "Improvements in or connected with the metering of electricity." 
A. \Үшөнт and Tux Reason MANUFACTURING Company, Liwirkp, Dated 
February 28tb. 

1 0 "Improvements in electricity meters.“ J. Lorwa. Dated February 
28th. 


E. B. FAHNESIOCK., 


8,992. “Improvements in holders for electric glow lamps." J. H. F. KRULL, 
Dated February 28th. | 

8,938. “Improvements in the method of and apparatus for reversing the 
trolley in electric tramcars and other like vehicles." J. W. Огрғікір. Dated 
March Ist. I | 

8,997. “Electric feeder log." W. Тномвох, Baron KELVIN. Dated March lst. 

8,949. "An improved electrical speed indicator." R. F. CoLLixok and R. J. 
CoLLARB. Dated March 15. 

8,961. "Improvements in and relating to electric traction." F. A. WILKINSON. 
Dated March 1st. 

3,968. “Improvements in recording instruments for electric telegraphs.” 
A. MvuirHeab and R. H. Evean, Dated March 1st. 

8,969. “Improvements in electric switches." W. F. Joxxs. Dated March 1st. 

3,981 "Improvements in apparatus for switching on and off lamps in elec- 
ы illumination, particularly in advertising," A. F. Вшрік, Dated March 
St. * E ‘ 
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8,992. "Improvements in voltmeters.” W. L. Wisk. The Actien Gesell. 


schaft Electricitätswerke (vorm О. L. Kummer & Co.), Germany. Dated 
March 1st. AoT, . 

3,999. "Improvements in electricity measuring instruments." W. М, 
Monprkx. Dated March Ist. | 

4,002. "Improvements in or connected with electrical switches," W. 8. 
BuENTNALL and E. BRENTNALL. Dated March 2nd. : 

4,022. “Improved means for use in the distribution of electric current in 
electric road traction.” E. B. vox MainHorEN. Dated March 2nd. 

4,028. “Improvements in electricity meters." J. LEA. Dated March 2nd. 

4,088. “Improvements in electrical resistances.” В. Hopkinson. Dated 
March 2nd. | | 

4,046. “Improvements in or connected with fusible cut-outs for electric 
installations.” С. A. Heminuway and R. J. Col. xv. Dated March 2nd. 

4,105. "Improvements in electric tramways.” B. J. B. Minus. (E. Bonnet, 
J. Paufique, and G. Liniere, France.) Dated March 8rd. 

4,109. "An improved electric clock." Е. W. Gutsy. (H. Hansen, Germany.) 
Dated March 8rd. (Complete.) 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. (THOMPSON 
and Co., 892, High Holborn, W. O., and at Liverpool, Manchester, and Birming- 
ham, price, post free, 94. (in stampe). 


1887. | : 
28,026. "improvements in the covers or domes of the switehes of electrical 
{ wiisd are aleo applicable te other electrical switehes." 
. 8. Е Dated November 9th, 1897. vers for switches for glow lamps or 


other purposes are lined or coated internally in order to prevent short-circuiting. 
The lining may be of rubber or vulcanite or the like, moulded to the desired 
shape and applied while still plastic to the cover. Instead of applying & 
fashioned lining, the surface шау be coated with rubber solution, or а coating 
of varnish or drying linseed oil may be applied. 3 claims. 


28,848. “improvements in the construction of olectrien! transiormors for seo ia 
three-wire ^ The ; and И.М. 
Новай. Dated November 9th, 1807. Relates to transformers for use on three- 
wire systems of distribution. The primary coil is wound between Sections 1, 2, 
Band 4. The sections are in series on one side of the balancing wire and on the 
other side. 1 claim. 


20,857. “ In er connected with perons colle er receptacies for 
Н " M. М. Bair. Dated November 9th, 1897. Porous cells are, 


when not in use, protected against the action of the atmosphere by providing 
them with a temporary covering of paper, woven fabrio or the like which can 
be readily torn off, or the covering may be made of such anature that it will 
dissolve in the battery fluid. 1 claim. 


27,595. ,Urovomoats jm electrical fusible contacts." 0. Byng. Dated 
November 24th, 1891. In order to minimise the dangers from arcing, the fuse 
wire is led through a chamber or compartment lined with a refractory material 
which will not volatilise at the high temperature of the arc. The base, cover, 
&c., may be of china or the like, with suitable partitions covered or lined with 
plaster of Paris, cement, 1 &с. In modiflcations, the fuse wire is led 
through a tube or handle suitably ined. 8 claims. . 


27,018. м рүм tn Incandescent electric lampe." R. . Dated 
November 24th, . Incandescent lamps.— The body of a lamp consists partly 
of а lens attached by fusion. The filament is made of a sinuous form in a plane 
near the lens. 2 claims. 


27,888. ''impreveteste in ami connected with olevirieal storage batteries.” 
И.К. Lake. Dated November 25th, 1897, Relates to that form of plate or elec- 
trode ih which spirally-wound plugs of lead foil are placed in apertures in a lead 
plate or grid, and consists in compressing these plugs at one or more points so as 
to form necks or bosses, One form is shown of & plug compressed at two points 
to form one neck, and another form of plugs compressed at three points to form 
a trefoil are shown in place in correspondingly shaped apertures ina grid. The 
apertures in the grid are so shaped that they lie closely against the necks or 
bosses, and the two hay be burnt together at these parts. 3 claims. 


27,707. “ he electre-meotaltic tue.” J. E. | 
and Й. E. gl Dated November 95th, 1897. PAOA i 1 
pulley to a vertical shaft from which the cathode and anode are carried. The 


cathode consiste of a non-conduoting rim with a wire network upon which the 
тоа рсе img is carried by ohains or cords from the hook which is 
en by 


the non-conduc sleeve. The current is conveyed to the articles 
by the wire, non-revolvable ar, central hook, rod and wire. The anode con- 
slate of a plate supported by rods from the oarrier, and electrically joined up by 


the wire, loose collar, revolvable collar in electrical contact with the looge A gr 
and wire. А second upper anode plate may also be used, being са ‚ tor 
example, by cords, and connected up by the wire. Thelower edge of the rim 
has а oam-like surface, which runs over а fixed roller to impart a shaking 
motion to the articles under treatment. The whole apparatus described may 
be readily immersed into or raised frem an electrolytic bath. In & modification 
& central vertical rotating anode is used, and the articles are carried from hooks 
on the encircling cathode rim. A motor of tbe roasting-jack type may be used 
to rotate the apparatus. 5 claims, 


27,726. “\tmprevements in the construction 
batteries.” К. Leitner. Dated November 25 
thin central 


of aesumelaters or secondary 
th, 1897. The plates are made of a 

of lead, coated with active material desoribed in Specification 
No. 780, a.D. 1896, which in turn is covered with perforated plates or celluloid or 
like resilient material. Bars of celluloid, rubber or other resilient material are 
placed between the plates, and a bundle of plates is tightly ked in a case of 
resilient material, or is surrounded by bands of the same material, The object 
of the resilient material is to cause the tes to expand and contract under 
pressure. When the plates of one polarity consist of lead sheets coated with 
zino, these plates are placed between the other plates in such & manner that 
the pressure exerted on the latter does not affect the former. In the provisional 
specification the plates are described as constructed of active material pluced 
between two perforated lead plates. 5 claims. 


27,746, “. in are ” W., J. Davy ami @. Thomas-Davies. Duted 
November 25th, 1897. Relates to cluch arc lamps. The frame of the lamp 
consists of a dome, an insulator, a central tube, a chamber made in two parts 
and screwed together, and two rods depending froin either the upper or lower 
part of this chamber to support an open yoke, An insulator supports an 
outer casing. An outer globe is supported by a nut and screw on а cross bar 
which rests in notches in the yoke. The inner globe and lower carbon are 
carried by a holder on a spring in the cross bar, the globe being thus held in a 
packed groove in the chamber. The upper carbon is inserted in a guide which 
slides in an inner tube, the guide and inner tube have obtuse conical tops carry: 
ing balls or segmental pieces to maintain electrical connection. The upper 
carbon passes between two jaws carried by pairs of links, which are pivoted 
together and hung by other links from a collar and disc on the end of the inner 
tube, so that, when they are lifted from the bottom of the chamber, they grip 
and lift the carbon. The inner tube is linked to a dash-pot which is hung by 
cords froin guides carried by the tube, the outer ends of thecords being attached 
to a sliding ring; this supports a core above two series coils, and a similar core 
below two shunt coils, carried by a tube. The piston of the dash-pot is also 
supported by this tube. A series resistance is held between the dome and a 
lining. ö claims. 


27,766. “improvements la clestrie aro lampe." T. Spencer. Dated November 
25th 1807. “An alternating current clutch lamp is arranged with the arc iu а 
small closed globe. The lower carbon is flxed on the lamp frame. 'The upper 
one is carried by a square rod, one edge of which is toothed, and which can slide 
up within а tube. This tube also slides vertically, and is attached at its upper 
end to the piston of a dash-pot. The tube carries a core, within а series coil, 
which is embraced by four bundles of iron plates; these are clamped adjustahly 
on four vertical rods. This adjustment relatively to the core varies the induc- 
tance of the series coil and enables the lamp to be used with currents of 
different frequencies. The tube carries & pivoted lever which is held in engage- 
ment with the teeth on the rod by a spring, except when it bears on the base- 

late. The tube also supports on two spring-pressed links a brake block which 

rs frictionally on the opposite angle of the rod, except when it is raised by 
contact with the tail of the lever. These parts, operated by the core, effect 
botb the striking of the arc and feeding of the carbons. In order to provide a 
large current, in striking the arc, a part of the series coil may be short-circuited 
when the core is lowered sufficiently, by a tumbling switch touching an insulated 
contact. The switch is operated by pins on it being engaged by a disc on the 
tube and carbon contacts are used. 11 claims. 


27.806. “ in electric " A. Маеш. Dated Novem- 
ber 25th, 1897. Relates to holders for incandescent lamps provided with switches. 
The insulating body of a holder is provided with two rectangular recesses. 
Openings are provided to reoeive connecting blocks and plungers, which may 
be such as are described in Specification No. 27, 182, a.D. 1899, for a bayonet- 
capped lamp; the casing of the holder is in two parts connected by a screw- 
threaded ring. These blocks and plungers are attached to four springs, which 
are connected by metal strips on two insulators carried by a shaft, when this is 
turned by а key, mounted in the casing, so that the tips engage behind the bent 
ends of the upper springs. А spiral spring, mounted in an insulating body, 
between the parts, is attached to the shaft, and tends to retain these parts in the 
position normal, in which the lamp is entirely disconnected. 4 elaiins. 


87,800. “1 in electrical " A. Watesm. Dated November 
26th, 1897. The contact arm which may be formed of a single strip of metal 
bent in the middle, has its free ends bent inwards and normally slightly apart. 
When the arm is forced down between the fixed contacts or terininals, Шеке 
ends are forced together and give a good connection. The arm and also the 
handle are pivoted on across pin. The handle is fitted with a shoe or collar 
which gives a positive movement to the contact-bar, a spring giving a quick 
break. For double pole switches, two contact bars ure mounted on a spindle 
which is operated by a single handle. 8 claims. 


27,867. 3 ia, and in the manufacture of switches fer electrical 

" Д. Watson. Dated November 26th, 1897. Relates to the support or 

aring for the ball of the handle or lever in tumbler switches. The bearing 

chamber for the ball is formed of а cap open at the top, and a cup secured by 

soldering or otherwise in the cap. The cup is slotted toallow for the movement 

of the lower limb. The cup may have downwardly projecting ears which are 
soldered or otherwise secured to the supports. 2 claims, 


27,688. “I furnaces.” 0, $. Bradley. Dated November 
26th, 1897. Electric furnaces are arranged so that the product, such as calcium 
carbide, may be continuously moved away from an electrode or electrodes. In 
the arrangement described, a wheel having an open semi-circular riu) is 
carried by & shaft, and rotated slowly by worin gearing und an electric motor. 
A wheel 15 feet in diameter may rotate once in five days. The lower half 
of the rim is closed by latching semi-circular. sections to the descending side, 
and is filled with the powdered materials, supplied from a shoot and box. 
Leakage is prevented by placing strips of sheet-iron within the sections at the 
joints. An electrode which may be a carbon rod 4 inches in diameter, is sup- 
ported adjustably by a rotatable nut on a stand. A core of carbon is placed in 
the wheel, and becomes replaced by a core of conducting product of the furnace. 
Connection is made with the core by copper bolts, a commutator and stationary 
brushes. When the product does not conduct sufficiently well, the current is 
passed between two electrodes supported obliquely within the open end of the 
closed part of the rim. The rim sections and the core are removed at the 
rising side of the wheel, the unconverted materials surrounding the core fall- 
ing to an elevator which returns them to the box. 7 claims. 


27,070. “ in dynamos and motore." А. И. Smith. (Date claimed 
under Patents, &c., Act, 1883, Sec. 108, May 3rd, 1897, being date of application in 
United States.) Dated November 27th, 1897. Dynamos and motors are inodifled 
in the construction and winding of tbe fleld-magnets to limit or obviate the 
distortion of the field when the machine is running with various loads. One 
arrangement is described in which the field magnet cores are arranged with the 
coils wound in gaps separated by projections throughout the rear half of thc 
magnet. A neutral gap is formed in the commutating position, and the pole- 
piece is immediately in front. Small opposing electro-magnets are placed in the 
gaps so as to equalise or reduce the electromotive force of the self-induction at 
the points of commutation or prevent sparking. The commutator is cross. 
connected. The magnets may have sets of projections in front and behind the 
neutral points, two sets of coils being employed so as to drive in both directions. 
Single coils may be employed on each magnet, the neutral gaps being also some- 
times omitted. In a further modification, in which projections are employed on 
each end, & winding may be placed on the leading projections, each coil of 
which passes through the neutral gap. 13 claims. 


27,886. “imprevements in or connected with devices for eleotrie 
elroslts and apparatus from Injury by excessive eieetrioal al due te lightning 
er ether canes.” А. Е. Рува. Dated November 27th, 1897. Apparatus for 
protecting electric circuits from the effects of excessive potential such as light- 
ning discharge are formed with two sets of carbon contact points connected to 
line and earth respectively. The contact points are separated by sufficient 
space to receive the cross end of a frame carrying two other sets of points, thus 
forming two sets of spark gaps. The frame is mounted on a shaft provided with 
& chain wheel, the chain of which carries an armature at one end and a weight 
at the other. The shaft is connected through a resistance to the magnet, the 
other end of the magnet coil being connected to earth. In use with alternating 
currents the resistance is preferably non-inductive, and & condenser may be 
arranged in a parallel earth connection. Buffers are employed to limit the 


motion of the frame and weight. 3 claims. 
by electricity and 
Raltway Else- 


26, 166. Means fer veo in raliway care er 
fer regulating the current for same.” 9. Watkins. 

trie .) Dated November 30th, 1897. The generator is carried on 
the axle of the car, and means are provided for automatically regulating the 
ourrent and for maintaining its flow constant as to direction, though the 
rotation of the armature be reversed. A bearing sleeve is also described for 
сапу the armature. The dynamo is enclosed in a casing, and is supported 
агу by the axle, and partly from the under-carriage of the truck, а lug on the 
rame resting on a spring carried by the pendent. The current is regulated 
by varying a resistance in the fleld-magnet circuit, an arm being moved over the 
contact disc by a ratchet mechanism controlled by an electro-magnet in the 
main circuit. The core has a movable core pivoted at the bottom to an arm 
and norinally forced upwards by an adjustable spring. A shaft rotated by 
worin gearing from the armature, carries a crank engaging with a fork on a 
rocking shaft carrying pawl fingers adapted to engaye when in the proper 
position with one or other of the reversed ratchet heal on the shaft of which 
the contact arin is carried. When the current exceeds the limit, a core with 
its extension is drawn down, allowing a finger to engage a wheel which causes 
resistance to be put in circuit. When, however, the current falls, the core 
rises under the action of the spring and one of the fingers comes into play and 
cuts out resistance. In order to automatically reduce the action of the spring 
when the lights are in use, а magnet is included in the circuit, its armature 
being attached to a lever which is connected at one end to the spring. The 
current is kept constant as to direction in the external circuit by a rockin 
reversing switch which is controlled by means of a sleeve, having a heli 
groove in which works а stud connected to the switch arm, 9 claims, 


28,208. “Current collectors for electrio raltways with overhead ” 3, Tamar. 
Dated November both, 1897. Collectors for use with overhead conductors. 
The rubbing rurface consists of loose rollers with ball bearings interposed and 
strung on a shaft, 2 claims. 
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No 1,165. 


NAVAL BOILERS. 


THE bringing forward of the Naval Estimates has brought up 
the question of the Belleville boiler once again, and at last our 
contemporary, the Engineer, does not unreservedly back up the 
policy of the Admiralty, as it did—hastily in onr opinion— 
after the Terrible and Powerful had been proved capable of 
running a few hours withont breaking down when in charge 
of a veritable army of engineers. Our contemporary now asks 
that those who have condemned the Belleville boiler should 
propose а substitute, and lays down the law in very dictatorial 
style to the effect that it is but a waste of time to advocate 
the Scotch boiler for our navy. But our contemporary 
is singularly inconsistent. While preaching on the 50 per 
cent. more heating surface in the water-tube boiler, the writer 
appears to be making a great fuss over a gnat and yet 
calmly swallows an economiser camel, for with all the extra 
heating surface the Belleville boilers appear to require an 
economiser perched high up in reach of the enemy’s guns. 

Assuming that the water-tube boiler uses about one-third 
more ooal than the Scotch boiler, it remains to be shown where 
the latter is at a disadvantage when it comes to long voyages. 
Any difference in weight will soon be made up by the in- 
creased coal necessary to ateam a given distance, It is not 
as the Engineer state, a question of the gross weight of 
machinery, ооа! and water. The coal cannot be a constant 
when one boiler is less efficient than the other. 

Admitting that there are-conditions that render the water- 
tube boiler necessary or desirable in some or even in all ships, 
it does not follow that so ill-considered and costly an experi- 
ment ав the equipment of our finest cruisers should have 
been carried out as it has been. It is the Belleville boiler 
to which we more particularly object, and very largely, because 
the tubes of this boiler are in series from bottom to top of 
each vertical element; moreover, they are flatly inclined, or 
nearly во, and we fail entirely to see how it is possible for 
satisfactory ciroulation to be kept up over в fierce fire. 

All the experience that is available points to this 
same conclusion. We may admit, and freely, all that is 
olaimed as to the wider limits of area of grate surface pos- 
sible with.water-tube as with all externally fired boilers. 
Though it is late in the day, it is satisfactory to find the 
Engineer now has doubts of the Belleville type, which 
it admits to have been disastrously uneconomical pre- 
vious to the addition of the economiser. We regret that 
these were not plainly stated at the outset. A little 
consideration of the detailed arrangements of the Belleville 
boiler ought to have sufficed for this. There could not 
but be doubts as to the risks that were run. We had 
very strong ones, and expreased them at the time. We 
were unfortunately quite alone in our condemnation of the 
colossal experiment. The information at our disposal 
was only that at the disposal of everyone else, 


and jthe too favourable description of the . cruisers’ 
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trials, without а hitch, was swallowed whole. Mr. 
Allan, of Gateshead, has persistently opposed the 
boiler policy of the Admiralty, and other members have 
asked questions and received more or less inadequate replies, 
we will not call them answers. Mr. Goschen says we 
are only following France, Germany, Russia and America. 
A pretty pass we have arrived at that the British navy 
mast servilely copy foreign practice! As pointed ont, 
however, America is far more likely to adopt the Babcook 
type of boiler than the Belleville, while it does not really 
matter two pins to the other three countries whether they 
have so very excellent a fleet or only an ordinary one. The 
Datch, who alone have ever seriously rivalled us at sea, have 
adopted an English boiler, the Yarrow. The Enginer can 
now admit that the Diadem has staggered feebly from port to 
port. All know the failure of the Powerful. It is admitted 
that the Belleville boiler suffers terribly from pitting and 
wasting. | 

Our contemporary as much as hints that the desire of 
engineers at sea to appear to be keeping their machinery in 
order is responsible for Sir John Durston being kept in 
ignorance of the real state of affairs, in common with the 
home staff generally. Sir John Durston is usually con- 
sidered to be responsible for the wholesale introduction of 
the Belleville boiler into the British navy before any good 
record could be produced from it. Even М, Bertin, of the 
French navy, cannot or does not make a plain statement of 
any excellence to be attributed to the boiler. The trath appears 
now to be slowly coming out. As Mr. Allan says, we 
have but a paper fleet so far as it is steamed by Belleville 
boilers. It is a pity the Engineer did not have the courage 
at the onteet to utter a note of warning such as an examina- 
tion of the arrangements of the Belleville boiler would have 
prompted anyone to sound who knew anything of boilers. 
Water-tube boilers have never been noted for their Bafety as 
a class, but we would not oondemn them all. There are types 
other than the Belleville—types in which provision is made 
for circulation. We think it every man’s duty at the 
present juncture to insist on an inquiry into the boiler 
policy of our navy. We feel sure the present policy bas 
the approval of the Continent. 


== 


| Үнү are engineers so slow to adopt 
Mechanical Draught mechanical dranght when by doing so they 
could at onoe save the heavy first cost of 

a chimney ? Especially in electrical works ought mechanical 
draught to be employed. A small plant is put down, and a 


chimney of suitable size. If the business proves successful, 


an extension is very quickly required, and the engineer ig 
then face to face with two difficulties, Either he must go 
on with a bad and inefficient draught, or he must build a 
second ohimney. This second chimney is thoronghly in the 
way. It is difficult to say how big it must be, and the 
engineer must either risk making too small a chimney—one 
that will not endure above four or five years—or he must 
lock up a heap of capital in a chimney that may be too big 
for ever after. Especially at the beginning of an electrical 
works, be it a tramway or a lighting station, we should judge it 
wise to put down a fan. If this becomes inadequate, a bigger 
one can be put down. Fans are neither heavy nor expensive. 
There ought to be a good business done in second-hand fans 
in а few years, for a newly started station would soon out- 


. grow its fan and dispose of it to a still newer place, and itself 


acquire a larger one. The earliest fan installation of which 
we have any knowledge, had a fan to each boiler. The 
system is worth consideration, especially now that electric 
driving is so convenient of application, though this is one of 
the instances where possibly the fans would be better driven 
by a shaft than directly from the motor. Separate fans 
placed at the back of the boilers are exposed to a higher 
temperature than a single large fan placed between 
the economiser and the chimney, and this may be 
а disadvantage weighing against the system of one 
boiler, one fan, but the system has a sort of finality abont 
it—eaoh boiler is complete in itself. Mr. Snow, who is 
connected with the Startevant Company in America, may be 
an interested witness, but he is at least an expert in. fan 
draught, and he says that with a plant of 2,400 H P. fitted 
with economisers there will be saving in firat cost of nearly 
£1,300 on а total of nearly £16,000 by the use of mecha- 
nica] as against chimney draught. When a chimney may 
coat £4,000, this is easy to understand. But, further, the use 
of the fan permits thicker fires and better combustion, во that 
boilers of 2,000 H.P. will do as much as 2,400 H. p. of ordinary 
boilers with equal economy, or a further saving may be 
made in a carefully designed plant of one-sixth of the boiler 
first cost. Still, it is not to be supposed that it isto the 
interest on this reduced first cost that engineers need look 
to pay the cost of running the fan. This can be more than 
paid for over and over again by the power it gives of 
using inferior fuels, and there still remains the legitimate 
saving due to the abstraction of more heat from the gases 
now no longer necessarily hot. By extended feed water and 
air heaters, Mr. Snow claims that only 5 per cent. of the heat 
generated in the furnace need be thrown away. Beyond all 
this there remeins the elasticity in working, the peace of 
mind should a fog descend, when a few more turns of the 
fan urge fires to their beet, which would otherwise go to their 
worst on a heavy foggy day. Fog is the cause of enormous 
demand for current io a light station, and it also increases 
the current consumed per car mile in tramways—probably 
because it involves such frequent stops and starts through 
caution against collisions. Undoubtedly engineers ought to 
look into the matter for themselves. 


Wr have received from Mr. James 
Keitb, C.E, & pamphlet in which he 
points out the defects of our Patent Laws. 
His principal obj-ction is to the renewal fees. In the 


Our Patent 


United States a patent lasting 17 years costs in Government 


fees £7 ; in this country we have to pay £99 for 14 years. 
We should expect that the British patent would ba more 
valuable since it cotta so much more, but the contrary is the 
case, since the British Patent Office takes no trouble to 
ascertain whether the invention is new, whereas the American 
patent is only granted after having been subjected to a severe 
examination for novelty. Mr. Keith estimates that if all 
the renewal fees after the initial payment of £4 were dropped, 
the Patent Office would still probably have & small surplus. 
If the fee were made £7 аз in America, the funds would 
be sufficient to pay for an examination for novelty. We 
agree, generally, with Mr. Keith’s views, but in making the 
comparison between the cost of an American and a British 
patent, he forgets that a British patent usually is split up 
into several American patents, owing to the fact that the 
scope of a single invention is much more restricted in 
America than here. Oases have been known in which it was 
necessary to take out 17 American patents to cover what was 
included in a single British patent. Au examination of 
patents for novelty would, we believe, be in the interest both 
of the public and of the patentee; but the greatest 
opposition has hitherto been offered to this amendment of 
our law, and we hope that the opinion expressed on the 
subject by Mr. Keith is a sign that more enlightened views 
are beginning to prevail. 


Vol. 46. No. 1,165, Manon 23,190.) THE ELECTRICAL REVIEW. 


471 


ON ELECTRIC LIGHTING CABLE BREAK- 
DOWNS.” 


(Concluded from page 888.) 


Ir we now consider the second case, which was referred 
to above under heading (b), in which the outer conductor, 
i at one end, forms one side of a mesh of the 
town network, we see at once that the danger is con- 
siderably less. So many unfavourable conditions must 
arise simultaneously, that the probability of danger is 
considerably lessened; this is confirmed by experience. 
Cable breakdowns caused by faulty switching in and out 
occur in general far less frequently in the inter-connected 
. of the network than in the feeders. The pecu- 
iarity of a cable forming one branch (or side) of a mesh 
is, that both ends are connected not only with trans- 
formers, but also with other branches, so that there are 
always at least two paths for the current back to the central 
station. 

Hence if, say, the outer conductor is interrupted in the 
neighbourhood of the transformer 4, since the connection with 
the transformer, B, still exista, and also with other cables, 
B D, D E, and во on back to the central station, a dangerous 
state of things is not brought about, for so long as the 
above connections remain intact, the voltage of the outer 
conductor is linked with the bus bar voltage in the central 
station, which remains constant on account of the small 
inductance of the generators. 

For a dangerous condition to arise, the outer conductor 
must be interrupted at two places, and further, at least one 
transformer must be connected with the portion of outer 
conductor thus isolated from the rest of the network. This, 
however, is still insufficient, for as long as the secondary coil 
of the transformer remains connected to the secondary net- 
work, it is impossible for the voltage to differ much from the 
normal value and the transformer shares the load with all the 
others in the whole town distriot. 

It is scarcely possible that this can fall quite to zero at 
any moment on account of the widespread utilisation of the 
current, In the worst case a minimum load of one-tenth 


might be reached, which co nds, ав we see from fig. 4, 
to a vol of 8,500 on the outer conductor with a 


terminal voltage of 8,000, the capacity being 0°86. Hence 
this case can scarcely be considered dangerous. There ів, in 
fact, no danger, unleas the transformer secondary be switched 
out, when the rise of voltage on the outer is that represented 
by the curve in fig. 8. It is, of course, possible, that all 
the above-mentioned conditions should simaltaneously arise, 
bat it is hardly probable, and this explains the fact stated 
before of the comparatively small danger in network 
branches ра with feeders. 

The examples already dealt with, as stated at the begin- 
ning, depend on resonance, and have been discussed by 
various writers, although more theoretically than practically. 
It has generally been considered sufficient to demonstrate 
how a rise of voltage may be oocasioned by resonance; I, 
however, have here attempted to arrive a& the extent of the 
danger in a given practical case. The means for avoiding it 
when оопоепігіс cables are employed are, first, the strict 
adherence to Nenfeld’s rule for switching in and out; 
secondly, the earthing of the outer conductor at some point, 
and thirdly, the omission of all fuses in the outer conductor. 

Now cable breakdowns frequently ocour which are not 
the result of interruption of the outer conductor but of an 
earth in the inner conductor. Such cases are not treated or 
even mentioned, as far as I am aware, in the literature on 
the subject, but are generally of a much more serious nature 
than those discussed above, since, should the inner oon- 
ductor become earthed, the insulation of the network 
gives way in several places simultaneously, which naturally 
causes а much greater interruption of the supply than does 
the disabling of a feeder (or perhaps, occasionally a piece of 
the cable of the network) through faulty switching in or out. 

Ав far as I am aware, this kind of cable. breakdown has 
only been observed hitherto in town networks consisting 
of concentric cables, and where, on the one hand, all the 


© Translation, by M. B. Field, of article entitled Ueber Kabel- 
durchschlige,” by Gisbert Kapp (ilectrotechnische Zeitschrift, 
December 28th, 1899). | 


primary and, on the other, all the secondary mains constitute 
interconnected networks; but they have not occurred in 
installations where solitary transformers are employed. 

If we are, therefore, to seek an explanation of this phe- 
nomenon, we must bear in mind the fact that one of the 
conditions of a dangerous rise of voltage on the outer oon- 
ductor is the existence of an interconnected secondary net- 
work, and that the critical рше are not only, and, indeed, 
not chiefly to be found in feeders, but just as much in 
the interconnected primary network. The occurrence is, 
however, always consequent upon an earth in an inner oon- 
"mi à th d secondary 

n fig. 6, P and s represent the primary and seco 
coils of a transformer ina Бено Р inner and o 
the outer conductor of the feeder leading to this sub-station, 
which latter is oonneoted with other sub-stations by means 
of primary cables, 1, represents all the inner and o, all the 


EARTH 


EARTH 
Fra. 6. 


outer conductors of these connecting cables. The remaining 
sub-stations are not shown in the figure; feeders run from . 
the central stations to some or all of these. т, оз are the 
inner and outer conductors of the secondary distributing 
cables Mey run $ the pus reap ree th E be 
interru urposely or e fuse going, the voltage 
across P will not thereby be reduced to zero, since it still 
derives its voltage from other feeders vid 11. Even if F and 
H melt, the voltage acroas P still does not disappear, for it 
then derives its voltage from the secondary winding, 8, 
which is fed from other sub-stations by means of the mains, 
I, and 03. The connections of both the primary and 
secondary must be interrupted in order that the voltage 
across P shall be reduced to z ro. 

Let us suppose that an earth occurs at D, for example, at 
the leading-in gland of the transformer; the fuses /, f3 and /, 
will then melt. It is immaterial which fuse goes first, for 
the earth still remains after they have melted. The current 
supply to the traneformer is now vid the secondary, the 
primary is converted into a source of alternating E. M. F., 
and is possessed of inductance and resistance. The path of 
the current is now as follows :—From the earth depicted 
on the upper side of the diagram (equivalent to the lead 
sheathing of the whole network of cable) to р, thenca to o, 
vid P and through c, the capacity of all the outer conductors 
to lead, to the “earth” at the foot of the diagram, It must 
be noted that the inductance is now much smaller than in 
the above-mentioned cases, for it is due only to the magnetic 
leakage of the transformer. On the other hand, the capacity 
is now much greater, viz., that of the whole cable network. 
Resonance can therefore occur, and consequently, any part 
of the whole network is liable to breakdown. Whether this 
be the case or not opaa on the secondary load and on the 
proportioning of the fuses. If the load be very great, and if 
the fuses of 1,0, be of proportionately small carrying арас, 
it is conoeivable that Ше current through в may be already 
interrupted before the fuses, /, and /i, go, whereby, of course, 
all danger is avoided. 

The probability that the secondary fuses will melt quickly 
is naturally increased by heavy local load, and thus we see 
that the magnitude and distribution of the load of the 
secondary network influences the danger of a breakdown. 
As it is practically impossible to adjust fuses with the 
necessary exactitude, it is useless to look for protection in 
this way. One might, no doubt, argue that an exact_adjust- 
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ment of the fuses is not since, as it is а case of 
an earth in Р, corresponding to a short circuit in в, the fuses 
in I, 0, cannot fail to melt. They do во, in fact, only they 
require a certain time for it. If wba the resistance of the 
fusible strip, i the current, T the melting temperature, са 
constant 1 on the thermal capacity and on the ter- 
minals of the strip, and / a coefficient depending on the 
cooling facilities, the interval of time from the short circuit 
till the current is interrupted is given by 


ee kT 
2'3 z leg ( Ft). 

I will not here enter upon any digression on this formula, 
as it would too much enlarge the scope of the present article. 
Further, great exactness in the determination of ¢ is 
unnecessary, for it is sufficient if we know whether / 
be at all greater than the time occupied by a few cycles. 

An approximate calculation shows that a fuse that melts 
in 100 seconds with double the normal current (one would 
not dare to employ a smaller fuse from practical considera- 
tions) requires 0 7 seconds to melt with 20 times the normal 
current, and 0 13 seconds with 50 to 60 times the normal 
current. Hence in this extreme case six periods would 
elapse before the interruption of the current, which is fally 
sufficient to bring about the miechief. We can therefore 
say that fuses are uselees as protection against breakdowns. 
This, of course, also holds for the fuse f. We have hitherto 
assumed that the earth occurs in p, fig. 6; ita oocurrence, 
however, on the far side of this fuse, say, at Е or F, во long 
as f and f; melt before /,, would afford us no protection against 
the occurrence of resonance phenomena. 

The above considerations show tbat resonance effecta can 
ocour in spite of the insertion of fuses in the inner conductor 
and their omission from the outer conductor, the only question 
is whether these effects be dangerous. In order to arrive at 
an answer to this question, we will investigate the former 
example of a town network having a total capacity between 
outers and earth of 100 microfarads, where we assumed the 
‚ transformer to have an output of 20 kilovolt-amperes. 

The core loss was, at normal voltage, 800 watts, and we 
may put down the copper loss, at full load, likewise 
at 300 watts, the ohmic drop being, therefore, 1j per cent. 
Let the inductive drop be 4 per cent. 

; cae these in terms of the primary voltage, we have on 
ü ' 


en = R 6°7 == 45, 
бе, = eL6'7 = 120. 
в = 457 + 1202 = 128, 
If we, therefore, supply to the secondary terminals current at 


а voltage of 100 178 = 426 per cent. of the normal 


3,000 
secondary voltage, we shall have the full load current in the 
Bhort-circuited primary coil. 

The larger transformer, the smaller will be the resist- 
ance and inductance, and these quantities may be considered, 
within reasonable limits, as inversely proportional to the 
output. If P be the ontput in kilovolt-amperes, we bave 
generally | 


R = 134 
Р 

w p = 360 
P 


where R and w L represent that primary resistance and 
inductance which would correspond to the total resistance 
and inductance of the whole transformer. 

Let us now assume that the earth in the inner conductor 
occurs in the immediate neighbourhood of a transformer of 
which Р = 20. In order to find the voltage between the 
outer conductor and eartb, we proceed as follows :—We 
assume an arbitrary charging current, for example, 40 


amperes, the watt component is 
45 
40. 126 = М, 
and the wattless comporent is 
40.120 = эт. 


128 


In fig. 70 А = 87:5, A B = 14,0 B = 40; the terminal 
voltage must be at right angles to 0 A, the magnitude of the 
same being determined by the expression 


40 
= 198 — 
8 8 67 


or в = 764 volts, the effect of the core loss being neglected 
on account of its small magnitude. We thus arrive at the 
vector of the terminal voltage ор = 764. А voltage 
determined by the expression 

$= „св 10 


or 1,420 volts, is required to send this charging current of 
40 amperes into the condenser. 


We drop, therefore, а 


perpe on ов and make o E = 1,420. р E or 750 
А -B 
D 
lA" E 
0 
Fia. 7. 


volts is consequently the voltage which must be ш 
to the combination of transformer and cable network in 
order that the assumed current of 40 am may flow. 
Now, as a matter of fact, the coil, P, is not supplied ata a 
voltage of 750, but at a much higher voltage. If the 
secondary network had no resistance the no secondary 
vol would obtain in s, and this transformed into P 
would be D x = 8,000 volta; the voltage is, however, some- 
what less on account of the resistance of the secondary 


Volte, 


LLL 
BEER AAA 
SLI TET ti te PT eT ТТТ 


$ 
8 


30 «o 
а = Voltage between outer and lead. 
В = Terminal voltage of transformer, 


Fia. 8. 


cables, the amount of the reduction being approximately 
calculable. If the connecting leads between the sub-stations 
be so reckoned that the voltage drop amounts to 1 per cent. 
and three other sub-stations be in connection with the one 
under consideration, the transformer would be fed through 
three cables, and the loss at full load or a pes current 
of 6:7 amperes would be only 3 per cent. Now the load is 
not 6°7 amperes, but approximately | 


8,000 


and the loss is consequ»ntly 
160 
1 = Я 
$'67 8 per cent 


The voltage supplied is, therefore, 3,000 x 092 = 2,760 v. 
Hence the arbitrary assumption of $— 40 amperes was 
evidently not the correct one, the correct values for current 
and voltage are, however, very easily found from fig. 7; we 
need only change the scale of the same in such a way that 
D E measures to the new scale 2,760 volta, The multiplyin 
factor is, therefore, 

2,760 = 8:68, 

750 


© 
A 
3 
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and the outer voltage will be 3 68 x 1,420 = 5,220 volte, 
the terminal voltage will be 2,800 and the current 147 
amperes, $.в.‚ 22 times the full-load current. Roughly, 25 
complete periods will elapse before the fuses melt in con- 
sequence of this current; there is therefore quite sufficient 
time for the insulation of the outer conductor to be broken 
от simultaneously at several places by this voltage of 
220. | 
A similar occurrence can take place with multiple core 
cables, but the danger is in that case not nearly so great. 
The cable network would have to be extended to about, 500 


kilometres, in order to have the same capacity, and then the 


resistance of the connecting cables would of itself reduce 
the tension, besides which much larger transformers would 
ре employed, of which the induotanoe would be considerably 
ess. 


A network comprising 100 kilometres would have а 
capacity of the order of 20 microfarads, and if the calcula- 
tion described above be carried out for this case, com- 
bined with a 20-K.w. transformer, it appears that the 
charging current amounts to 10 amperes, and the voltage 
roughly only to 8,000, at which the danger of breakdowns 
is not incurred. Either the supply voltage would have to 
be considerably over 8,000, or the size of the transformer 
materially lessened before this could occur. The curve in 
fig. 8, representing the voltage of the outer conductor for 
different sized transformers, can be calculated, as shown 
above, for a network consisting of concentric cable; we 
have thus a curve re g the danger of а breakdown as 
а fonction of the size of the sub-station. | 

From this it is obvious that there is no danger with either 
very small or very large transformers. If we consider, as 
before, 5,000 volts between outer conductor and lead to be 
the dangerous limit, we see that all sub-stations with trans- 
formers of above 7 and under 22 k. w. output are in- 
admissible. It would, however, be advisable to somewhat 
increase these limits, sinoe the method developed above for 
the determination of the same cannot lay claim to very 
great accuracy. We have, in fact, made certain assumptions, 
which are not altogether warrantable, in order to arrive at 
а treatment which shall be both simple and clear. For 
example, the resistance, and in all probability the inductance, 
have different values for very large short circuit currents 
from what they have with low currente Farther, the 
resistance of the connecting cables was merely guessed at 
random without taking into consideration the current 
density and so on with other pointe. 

Since, however, we cannot be certain that 5,000 volts is 
exactly the dangerons limit for the outer conductor, an exact 
calculation taking into consideration all these factors would 
be of no practical use. We see, moreover, from fig. 8, that 
a slight variation in this value means a great variation in 
the dangerous output of the transformers; it is, therefore, 
useless to determine the latter with painful accuracy. 

One method only is effectual if it be desired to really pro- 
tect the network from the above discussed phenomena, Viz., 
the earthing of the outer conductor. This can, of course, 
only be done at one point, on account of the telephone dis- 
turbances which would otherwise arise; one point, however, 
will be sufficient, if at the same time all fuses be omitted 
from the outer conductors. A non-inductive resistance may 
advantageously be inserted in the earth connection, so that 
if an earth occur on the inner conductor, the current rush 
will not be greater than is necessary to melt the particular 
inner conductor fuse. 

Now, there is no outer conductor with multiple oore 
cables, and protection by means of earthing is not feasible. 
Happily, however, multiple oore cables, whether for single or 
polyphase currents, have a much smaller capacity than con- 
centric cables, and the danger will be, therefore, so far remote 
that in ordinary town netwo:ks it will, of iteelf and without 
farther precaution, be eliminated. | 

In general it will be advantageous to avoid choosing an 
unnecessarily high supply voltage, since the phenomena here 
discussed in each case pass into the dangerous region on 
account of a too great charging current—never the reverse, 
A particularly s copper and core loss in the transformer 
increases the danger, but not nearly to the same extent as a 
large no-load current and large inductive drop would, so 
that one should in this connection, first of all, direct one’s 


attention to securing the most favourable design of: trans- 
formers possible. ith networks consisting of multiple 
core cables, each end of a conductor should Ъз provided with 
a fuse; that at the central station end, however, should be 
larger than that at the far end, and further, one should avoid 
too small transformers for use on interconnected networks. 
When using-conoenizic one shonld omit all fuses from 
the outer conductor, and with intereonneoted networks, one 
point in the mystem of outer-conduotors should be earthed 
through a resistance. 
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THE DIFFICULTIES OF SUPPLYING 
ELECTRICITY. 


. [communtoaTED. } 


THE word nuisance must have been freely applied to elec- 
There is 


trical undertakings during the past few mon 


the nuisance of the lights being low, the nuisance of the 
supply completely failing, and the nuisances arising from 
vibration and smoke. EE 

Obviously the two latter are the most serious, and each 
might be responsible for the closing down of works. There 
are many electricity works in the metropolis that have fallen 
under the ban of the non-smokers, and each proseeution they 
have engineered has been followed by an exemplary fine. 
While police-court fines might be borne with a oertain 
degree of fortitude —especially if the saving effected between 
low-olass and high-class fuels covers the fines—the matter 
would ba wholly different were it brought before the High 
Court. Under such circumstances the plaintiff would apply 
for damages and perpetual injunction, and there is always the 
possibility of an electricity supply being shut down by order of 
the Court. Then there might follow actions by consumers for 
damages caused by the ceasation of supply, and altogether it 
is conceivable that conditions might arise under which the 
lot of a supply company, like that of а policeman, would 
not be a happy one. 

The history of electricity supply is not a long one, but it 
has been fairly orowded with incidents, and not the least 
interesting are those arising under actions for nuisance. In 
London there is always the chance of a claim being set up 
for a vibratory nuisance. It makes no difference if elec- 
tricity works be firat erected and a speculative builder 
comes along and erects some flats close by; if nuisance can 
be proved, the works may be compelled to close at any moment. 
Therefore, the question in the metropolis is not whether 
the generating machinery is well situated as regards 
economy of distribution and oonvenience for obtain- 
ing water and coal, but whether it, would be likely 
to create what some would term a nuisance. Not for 
а moment do we wish to minimise the evil effects 
of vibrations; on some constitutions the ight work 
disastrous results, but it is so easy to magnify and amplify 
vibrations, especially when they are caused by rich com- 
panies, There is ample evidence that some of the London 
companies have caused serious damage to surrounding 
property, and that no doubt accounts for the fact that most 
of them are fairly large property owners Still, there has 
been a strong disposition on the part of many people to credit 
electrical works with more than their due. 

There isa well-known instance in West London, where 
a householder made strong complaints of vibration against a 
supply company whose works were 150 yards away; on 
investigation, however, it was ascertained that the under- 
ground railway passed under the very roadway in which the 
irate hou older resided. Two cases of imaginary nuisance 
were recorded in Mr. Alfred Roberta’ paper on the Designing 
of Electrical Generating Stations,” given in a recent issue. 
In one the property owners brought an action for damages 
in m of vibration; they stated that they had kept a 
careful note of the times when the vibration complained of 
was extremely bad, and yet it was conclusively shown that 
the worst period was when the company in question were 
not running any engines at all. Another instanoe arose in 
the centre of а residential neighbourhood regarding the 
chimney shaft of an electricity works. When the complaint 
was made it was proved that the works were entirely disused, 
the plant and boilers having been removed to another site. 
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These clearly demonstrate that there is а good deel of 
exaggeration Оп the subject of nuisanoe. 

Some days ago a very important action was before 
the Courts, and the decision shows clearly enough that 
whoever are the owners of electricity works, and 
whatever inconvenience may arise to consumers, if the 
facts regarding nuisance can be established there must be 
an immediate abatement or the works will have to be 
closed. The case alluded to possesses some curious features, 
and the main facts are worth re ting. 

The owner of a house in ali Road, Leytonstone, 
brought an action to restrain the Urban District Council 
of Leyton from carrying on electric supply works within the 
district во as to cause a noise or vibration to the plaintiff. 
The defendants admitted that down to a certain period— 
Jaly last—the works were so carried on that a nuisance 
was created, but stated that the alterations they had effected 
had remedied the trouble. It should be pointed ont that 
the motive power at Leyton is derived from gas engines, 
and it is clear that under some conditions vibrations of a 
vertical character were bound to arise; back firing was 


form of osion was bound to cause annoyance to neigh- 
EN d, Mr, D 


of running tho enyin without creating noise, but that it 
uired considerable care. 
defendants’ engineers, а perpetual injunction. has been 


and the oom ive 
driving electri 


to be placed outside the metropolitan area, and then there 
would be no knowing when other buildings would be erected 
close by ; moreover, difficulties might be raised as to the 
carrying of mains through districts in which the company 
had no right to supply. The County of London Company’s 
Bill was rejected on these very grounds by the House of 
Commons ; they did not seek powers to supply electricity in 
a certain district, they merely sought to carry their mains 
throngh in order to get to their statutory area, yet they 
failed, and the point may well be raised as to whether similar 
treatment would not be meted out to other aspirants. It is 
probable that works employing steam plant are free from 
some of the troubles arising at Leyton, but then they have 
many defects of their own ; they are sometimes alleged to 
be inveterate smokers, and our old friend vibration crops 


Up again. 

The fact that Leyton is not extending gas engines calls for 
some remark, because this policy was decided upon before 
the action alluded to was brought. аста Д the 
internal combustion engines appear to be very well adapted 
for central station work, and certainly it was thought at one 
time that they would materially aid in the economical dis- 
tribution of electricity, by employment in sub-stations. 
Gas is во easily conveyed over distances, needing no 
running machinery it, that it a to be an 
admirable agency to drive electrical plant, but it has signally 


ing admirably. 
reconcile, and one would like to hear the views of gas engine 
makers on the subject. Far from there being a decline of 


the use of gas engines for dynamo driving, qnite the con- 
trary is the case, and we believe we are correct in saying 
that gas engine builders are making more for electrical work 
than they ever made before. There is a well-known 
manufacturer who at the present moment is putting down 
600-H.P. engines for driving dynamos, and in another 
place still larger units are being employed. It is curious, 
therefore, that while much progress is being made in private 
-driven plant the resulte should have been во singularly 
ppointing in publio supply works, Save for their € 
tude, the X inpar are precisely similar, It may be t 
private wor employing gas engines are not so liable to 
injunctions as lighting stations, because manufactures, as a 
rule, are not carried on in proximity to dwelling houses, or if 
they are, the houses are of such a class that the tenants are not 
likely to object to vibration. In spite of the failures that 
have been recorded, we do nat think the case against 
engines for supply works is quite made out. We oan under- 
stand engineers not caring to experiment further with them, 
but nevertheless, they are bound to come up again, and we 
trust that when the next attempt is made sufficiently large 
unite will be employed. 


BILLS BEFORE PARLIAMENTARY 
COMMITTEES. 


Востнровт ExTENSIONS AND Tramways BILL. 
Tur: Bill came on Wednesday last week before a Select 
House of Comm 


R 
E 
R 
E 


those lines to electric traction. were also . 
tramways of their own, authorised by an order last session, at a 


of | 
Му ао BOTER ee Ta that part of tbe Bill relating 


to tramways, pointed out the tram 
Boathport District — , 1899, the Southport District Tram- 


уз, 
| ч рака to that. Ultimately, of 
course, all the tramways wo into the hands of the local 


ts of Birkdale. After 
th Oorporation 
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ttee. 
extended to R:ddish. agreement been 
local authority of that part to Tora а hacer eee 


there. Olause 38 of the Bill, which was the one principally objected 
to, gave the Corporation power to supply electric energy to tramways 
within and without the ugh. The Hanel Grove 


They only sought power to supply eleo- 
the au were not su 
98 of the 


napasa map irer ea 


at the time. Ho thought that Olause Bill was perfectly 

clear—that the should not su onergy 

except with the consent of those who might be suppl energy 
de :—Would you content to 


have words put into the clause to the effect that when the local 
authority were in the position to supply electrical energy for traction 
your powers should cease on proper notice? and witness 
replied : I am not to accept that because I am not a lawyer 
and do not kaow w : 


case of Brighton. There would be abundant precautions to prevent 
an по ае акна. 
. J. E. Srarronp, Mayor of Brighton, gave evidence to the 


district. . 
. Mr. Josaru Kuascarp, M. I. O. B., said that the tramway would be 


уй 
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i to 
ing of any gradient up to 1 in 10 safe and secure to the 
was no gradient proposed in the Brighton system worse than 1 in 10. 
It would require 33 cars to carry out a five minutes’ service on all the 
routes, and putting the gross receipts at 10d. per cat per mile and 
working expenses at 61., the income would come to about £20,000 a 


year. 
When the Committee resumed its sitting on the following day, 
an 


evidenos was given by Mr. F. May, the borough 


„C I ЖҮ ona Mab to gp. down Mone Не 
explained that y he laid out a line to go down Montpelier 


Road as well as Dyke Road, but in consequence of a largely 

memorial that was abandoned. He specially gone iuto the 
question of working tramways on steep gradients when he went with 
the Oommittee of the Town Oouncil to vidt the various places in 
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A number witnesses were then called 


y 
рор in some parts of Brighton. Evidence having been given 
opposi 


the traffis, the Oommittee adjourned. | 
After further consideration of the Bill on Monday, the Oommittee 
found the preambie of the Bill proved, with the exoeption «f the 


роо кле cua Mam Dyke Road Tus Oommittes then pro- 
i to consider the clauses. 


HouppersrrasD СоВРОВАТОН TRAMWA*S BILL. 
A Sslect Oommittee of th - Hoas о’ Comm е on Taureday lect ek 


' eoneidered this ВШ. Mr Balf. ur Browne, QO, Mr B-on QO, Dr. 


Williams, aod Mr Harper were for th- Oorp.rati n. Mr. Pue, Q. J., 
Mr. Littler, QO, and Mr* Page, QQ, were for toe Lanca-nire 
—— Railway, and several otner opponents resurved 
cou 

Mr. Batyous Browns, Q.O, for the promoters, said the В.Ц was 
one to enable the Ourpuratwn of Haddsrefi sid to cons-ract a di- 
tional tramways. There was a population of 100 000 sca'tered over 
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over £800. 


the 
electrical sipas was £399,350. The streete in which they pro- 


to double the lines were quite wide enough to comply with the 
oard of Trade regulations. plying to Mr. Page, Q.O., witness 
said that y thought that a fare of Sd. to 4d. from 


ng the line would bs £5,000 a mi 


and the coat of equipment 
л and Stanland had asked 
be included, but they were too late to be put in the Bill. In answer 
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practically given up all hopes of the underground system of electric 


Evidence in favour of the Bill baving been given by Mr. J. H. 
Hanson, A. M. LO. E, the Committee adjourned. 

The following day Mr. J. P. Poason, manager of the tramway 
system of Huddersfield, stated that the cost of working the tramways 
at present by steam was 10d. per mile, whilst the cost of running by 
electricity, as shown by the experience of other towns, was from 44d. 
to 5d. per mile. Other evidence was called to show that the opposi- 
tion to. the scheme within the borough was y ^il, while a 
num b3r of witnesses from the outside districts whore it was proposed 
to make extensions were put into the chair to show the great advan- 
"мо оќ the scheme. | 

r. LrrrLEB, QO., on behalf of the Lancashire and Yorkshire 
Railway, contehded that the action of large municipalities going 
outside their boundaries and making connections with the tramway 
systems of other towns was never contemplated by the Legis- 
lature. The result might be a great system of tramways which would 
develop into a trade system. 

Evidence baving been called in support of Mr. Littler's contention, 
ше 5 announced that they would give their decision on 

onday. 

On Monday, the ОнлтамАн said that the Government having given 
notice of a motion to appoint a Joint Committee of both Houses of 
Parliament to inquire into municipal trading, the Committee could 
not grant such a large and extensive system of tramways as was 
sought outside the borough ares, but they were willing to grant the 
alterations and additions asked for inside the borough, as well as to 
allow the proposed adoption of electricity. 

The clauses of the Bill were then adjusted, and the Bill was 
reported to the House. ö | 


Lompoxw Соситт Оооноп, Tramways. 


On Monday the Select Oommittee, presided over by Mr. B. Hoare, 
commenced the consideration of the Tramways Bill of the London 
Oounty Council. Mr. 8. Коре, Q O., Mr. Freeman, Q O., and Mr. Da 
Oane appeared for the London Oounty Council. There were a large 
number of petitioners against the Bill, &mongst whom the Wands- 
worth of Works were represented by Mr. Pembroke Stephens, 
Q.O., and Mr. Vesey Knox, the Bt. Baviour's Board of Works by Mr. 
F. Dodd, the South Metropolitan Gas Company by Mr. Oastle, Q O., 
the Vestry of Battersea by Mr. Vesey Knox, the Lambeth Water 
Oompany by Mr. Olande Baggallay, Q.O., the East London Railway 
Oompany by Mr. Reader Harris, Q O., and the Vestry of Hackney by 
Mr. Enkine Pollock, О О. | 

Mr. Рори, in opening the case, said the object of the ВШ was to 
empower the London County Council to use e ty as a means of 
traction. When the tramway systeme were first introduced, powers 
were taken to purchase them within a certain number of years. The 
Council had already purchased some, and others were about to be 


bris rim чи тон links in the chain of tramways were pro- 
есед another Bill which T were promoting. Since the 
and electrical traction had been invented, and power had been 
E к озоре кышны (о тоск оп Woll ве OOPTE AATE. 


in the more crowded parts of the city—the conduit system, 
which caused the least possible electrical disturbance. All the trou 
complained of by the local authorities could be avoided by the ase of 
the conduit system, and they had in the Bill agresd not to adopt the 
overhead system in any without the consent cf the Vestry. 
It was desirable, however, to retain the power to use the system, 
since in the East, South, and South-West London, there were 
districts where ita adoption would be both convenient and economical. 

had had а good deal of discussion with the local aathorities 
interested in the question; and out of the 40 authorities ia the 
Oounty of London, only three appeared to тре 

Mr. J. WiLLIL MS Benn, chairman of the Highways Oommittee of 
the London Oounty Council, gave 
in the Oounty of London. d that at present there were 115 
miles of tramways in London, of which the Council had purchased 72 
miles. By the end of 1903 additional lines 30 mileslong would fall into 
the Council's hands, The tramways north of the Thames had been pur- 
chased by the Council for £817,000, and those south of the Таашев 
for £887,000. The North Metropolitan Tramways Oompany paid to 
the Council last year £78,000, £45,000 of which represented fixed 
rent and the remainder sa ag of the profits. At the present 
time the Oouncil was ng a profit on the northern system ct 
£38,000, and on the southern of £44,000, or a total of £82,000, which 
all went in reduction of rates. When electrical traction was 
introduced they hoped to still further increase those profits. In 
Glasgow the receipts of horse cars were 11'51d. per car , and the 
expenses 8:514. per mile— profit of 3d. per mile. In electric trac- 
tion the receipts had been 13:89d. per , and the expenses 6:384. 
per mile, or a profit ої 751d. Their results were hardly as successfol 
as those in Glasgow, but they expected an additional profit of 3:384. 
per car mile, or for the 10 million mileage, of £140,000. To make 
the required electric installation would require an outlay of £850,000, 
and allowing £59,000 for interest and sinking fand at 7 per cent. per 
annum, а saving of £81,000 still remained. The lease of the northern 
portion of the tramways would fall in to the Council in 1910. By 
the use of electricity there would be a saving in space, and higher 
speed, and 17,000 horses would be dispensed with. 

Prof. A. B. W. Kenwepy, F. R. S., said that last year he hed been 
asked by the County Oouncil to report on the possibilities of electric 
traction in London. He examined the systems in use in Europe and 
the United States, and reported that it was quite possible to carry out 


electrical traction in the crowded streets of London without the use 
of overhead wires or and that an un system could be 
used which would be effective and cheap. Та many places where the 
roads were not crowded an overhead system could be advantageously 
employed. He had concluded that there would be no difficulty in 

tramways electrically in London and had prepared plans. 
like that in the cable line at Brixton, which he 
considered had never caused any inconvenience. The conduit system 
had been tried in a number of large cities and with the greatest 
success. They were about to make experimental trials on the line 
from Tooting to Westminster, half of wnich would be fitted on the 
conduit system and half on the surface contact system. By one or 
the other systems they could devise a scheme to work the tramways 
efficiently and econo у. | 

In crogs-examination by Mr. CAgrra, Q. O., Wrruzss said he did not 
think there was any real danger of the electric currents interfering 
with the gas mains. 

Oa the Committee resuming on Taesday, the cross-examination of 
Prof. Kxmsmwmpv was continued. He said he was opposed to the 
adoption of the overhead system in crowded thorougbfares, though 
the Oouncil took powers by the Bill to use that system if thought 
fit. The best system was the conduit system with the insulated 
return. The maximum depth at which the line would be laid was 
2 feet 3 inches, but in some places the disturbance would be as small 
as 1 foot 3 inches. Though the Vestry of Wandsworth had an abso- 
lute veto, they had allowed the trial of three separate mechanical 
systems in their district—the cable on the Brixton part, the conduit 
and surface contact systems on the experimental line to Tooting. 

Bir Атах. Bun, the chief engineer of the London County 
Oouncil, said he thought it would be a great public advantage if all 
the tramway systems were in one hand and on one uniform system. 
At the present time an enormous number of people were 
ко 5 trams. Ho entirely supported the evidence of Prof. 

enneüy. | ME. | 

The Онатвмлн asked as to the life of the tram lines and 
eqvipment. | 

ITNESS said the life would be about 30 years, but in practice 
the progrese of electricity was so rapid that the equipment would 
most likely become antiquated before that time. 

This concluded the case for the promoters. 

Mr. Reapsr Hanrm, Q O., addressed the Committee on behalf of 
the East London Railway Oompany, and urged that they should have 
a protective clause to relieve from any responsibility should 
they require to alter their bridge or station at Deptford. 

. Олвттю, Q. O., on behalf of the South Metropolitan Gas Com- 


| pany and Mr. CLAUDB BAGGALLAY, Q. O., on behalf of the Lambeth 
a 


ter Company, also asked for protective clauses, and for compensa- 
tion for any damage done to their mains and pipes. | 

Mr. Enskrwm Por rock, Q О, having addressed the Committee on 
behalf of the Hackney Vestry, the Committee adjourned. 


LEGAL. 


BMERTON AND АМОТНВВ v. WILLIAMS.. 


Мв. Josricg KI pr, sitting without а jury in the Qaeen's Bench 
Commercial Court on Friday heard this case. It was a claim by the 
firm of Smeeton & Page, electrical engineers, for balance of payment 
for work done under a contract with the defendant. Mr. Rufus 
Isaacs, Q O., and Mr. Fleming appeared for the plaintiffs, and Mr. 8. 
Evans, M.P., for defendant. 

The case arose out of the building of some large fists in Harley 
Street by Mr. Howell Williams under a building contract. Messrs. 
Smeeton & Page were entrusted by the defendant with a contract to 
do certain electrical work. Under the contract the architect had 
power to certify in the usual form, making him sole judge of what 
was and right to order. He ordered certain things, and 
certified altogether for an amount of £379 14s. The defendant had 

d £275, and the architect's finsl certificate was delivered on 
anuary Sth for £104 14s. Dedacting discount, the balance was 
brought to £91, which was now claimed. The defendant's answer to 
this was that the contract only included work for electric wiring and 
electric bells, and that part of the amount which was included 
in the architect's certificate for £379 was work relating to fittings, 
and therefore not within the authority of the architect to certify, and 
not within the contract. The defendant also said he had discovered 
that in paying the £275 he had paid £15 too much, and he counter- 

for that amount. | | 

His Говрвнір disallowed one item in respect of fittings which he 
held did not come within the contract, and A bly jadgment for the 

laintiffs on the claim for £40 19s. 6d., and for tbe plaintiffs on 

e counterclaim, with costs. 


ATTOBNEY-GENERAL v. NATIONAL TELEPHONE ООМРАНҮ. 


Вхғови a Divisional Court of Queen's Bench, composed of Mr 
Justice Grantham and Mr. Justice Phillimore on Friday last, the case 
of the Attorney-Genoral v. National Telephone Oompany, Limited, 
came up. This was an ex parte motion for an interim injunction to 
1 the defendant company from breaking up the streets without 

cense, 

The ATTORNEY-GQENEBAL (Sir Richard Webster, Q.0., M. P.), 
appearing in support of the motion, said it raised an important 
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question of law, whether the defendant company could go on break 
ing up the streets without the license of the Postmaster-General, 
and incidentally that of the London County Oouncil. It was, he 
understood, the contention of the National Telephone Company that 
they had independent rights which entitled them to do what they 
been doing. Of course, the Postmaster-General could not consent 
to the streets being broken up indefinitely unless some decision was 
Abs on the point. It would bs impossible to dis of the matter 
& short time, and for tbat reason he asked their Lordships to 
arrange to take the motion on Thursday, April 5th, when it be 
fally argued and treated as the trial, and therefore if it had to go to 
the Oourt of Appeal, it could go at once. Н ui 

Mr. J GranrHam observed that his learned brother could 
not arrange for that particular day, but so faras he knew, Һе should 
himself bo able to sit then, and he would make it convenient for that 
day, as it was his duty to help the parties. And accordingly he 
would arrange for a Court on that day. 

The Аттовмит-Синивалт, desired to make this other observation. 
In the regular course he should have asked for an un from 
the other side. He understood that Sir Edward Olarke could not 
give that, but as the defendant company did not contemplate doing 
gg fee work during the interval, he would not press the matter. 

r EDwanp OrABER, Q. O., for the National Telephone Company, 
said it was of very great importance to them that а decision should 
be arrived at as early as possible, and he was content that the motion 
should stand over, giving no undertaking. 

pd the hearing of the motion was fixed for Thursday, 
Ap | 


TURNER v. BRINSMEAD. 


Ін the Queen's Bench Division of the High Oowrt of Justice on March 
19th the case of Turner & Son v. Brinsmead (which has been рге- 
viously reported in our columns) was again mentioned before Mr. 
Justice Mathew, sitting for the hearing of commercial causes. This 
was an action by the plaintiffs, Messrs J. Turner & Son, of Man- 
, to recover from the defendant, a builder in London, for the 
supply of an electrical lift, which defendant declared not to have been 
supplied in accordance with contract, was unworkable, and had to be 
replaced by a lift from another manufacturer. . There 


ав L 
selected for that m he case was last before his Lordship cn 
February 6th, when it was suggested that there should be an 
endeavour between the to come to terms. 


үн) had, therefore, to ask that the oase should come into the 
again. Mr. Bankes further asked that plaintiff: should see the 
report of Prof. Kennedy, so as to inform themselves whether or not 


port could be o 


btained. | 
. BANKES said that when they had seen the report they would ask 
for the fixture of a date for re-hearing. и á 


GOLDBaRG v. Тин CORPORATION OF LIVERPOOL. 


Brronn Vice-Chancellor Hall, at St. George's Hall, Liverpool, on 
19th inst, Shis оме was again mentioned. А fortnight ago, after а 
1 hearing, the Vice-Ohancellor decided an action brought 


effect po 

He thosght the bsst way would be that Mr. Maberly should make an 

original motion next week to have the mandatory injunction sus- 

pended until after the hearingcf the 2 4. Mr. Roton would have 
and then he (his Honour) 

he suspension tbat motion was disposed of. 

Oounsel agreed to adopt the course suggested by his Honour. 
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Acid-Resisting Composition.—M 
Oo., 11, O. d Han Street, Liverpool, are p on 
: resisting paint in various colours. They claim for it that it is a good 


7 qe 


__ CORRESPONDENCE. 


| Wiremen's Woes. | | 

Will you kindly let me call attention to a grievance which 
I fear is daily becoming more common; I:refer to the habit 
of. many firms putting labourers on as. wiremen after. they 
have been a few months in the trade. I consider it very un- 
just to the many who, like myself, have served from three to 
four years at the trade.at an av weekly wage of from 
6s. to 83., to find when we are out of our time that.a man 
with no knowledge of the trade can, after three or four 
months, receive from 258. to 27s. per week. І could give 
many examples, but one in particular I should like to call 
your attention to. e oe ы | 

About eight months ago в labourer started for the. firm in 
whose employ I am at present. He was a Swede by birth, 
and exceptionally dense, yet this man was put in full charge 
of the lighting of a large meat boat having over 150 16-c.R. 
lamps. Daring the whole time the work. was in progress 
this man had.to refer to one of the men under him as. to 
how everything was to be done, When the boat was finished 
and everything satisfactory, he took all the oredit to himself, 
and will in future be looked upon as a man to be trusted 
with full charge of similar work until (and I hope that will 
not be long) he does not. fiud a man under him who can do 
Ње worn. rw 3 | 

This is a state of things which should never. be tolerated, 
and I think it only needs to be made generally known to be 
abolished altogether. D | 
Н. W. Н. 
P. S.— This letter was Tops by your article re “The 
Electric Wiring of Buildings” in the ELECTRICAL REVIEW 
for March 16th. | 


Municipal Retrogression. 


I feel that an apology i$ necessary for asking for Tet in 
a technical journal to reply to the letter of Mr, Thomas 
Winstanley in your current issue, but, glaring though the 
mis-statements and inaccuracies may be to your technical 
readers, they might mislead non-technical persons into whose 
hands the letter might fall, and I trast, therefore, that this 
possibility will be sufficient to jastify me for trespassing on 
our Space. . 

: In the first place, lighting is not charged for in Manchester 
at a uniform price of 5d. per anit, but on a sliding scale 
whereby the price falls from a maximum of 5d. as low as 
1°44d. per unit for lighting, while the oost for power when 
used for moderate hours is 244. per unit, and for long 
hours 1}d. per unit. The average price obtained last year 
from consumers of all classes, when the charges were slightly 
higher, was 3:88d. per unit. 

he average costa of production for the whole supply last 
year were 154d. for revenue charges, and 1:06d. for capital 
chatges, or a total of 2-64. per unit sold. 

It is, however, a truism that the average cost of prodaction 
is no guide to the odst of supplying individual consumers, 
this latter depending entirely upon the length of time over 
which their demand extends. The Hopkinson system of 
charging in use in Manchester is so calculated that the per- 
centage эу made from every class of consumer is approxi- 
mately the ваше; in other words, the very opposite of what 
your correspondent states is the fact—that is to say, we do 
not make the profitable consumers pay for the unprofitable, 
but use a scale which charges а consumer approximately in 
abe plete to the cost, of supplying him. 

he object of charging 114. to power users is not to obtain 
а day load, as I have on many occasions pointed out in public, 
but to obtain a long-hour load, and this long-hour load is culti- 
vated equally for lighting as for power, many of our con- 
sumers obtaining current for lighting purposes at from 2d. 
to 24d. per unit, and a few even as low as 1:44d. per unit. 

I do not know whether Mr. Winstanley has any induce- 


ment to discontinue the use of gas for lighting. I can only 


say that an enormous number of ratepayers have fouad the 


-inducement very strong, and the inorease in connections is 
taking place at an increasing rate. | 


Whether we are behind America and the Continent in 


electrical matters or not I do not wish to argue Personally 
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I think we are b fore both in most things, but I confess that 


it is news to me that the average charge in America is 
per unit. In my ignorance I had always sup that t 
average charges were higher on account of the higher cost 
of coal. It is true that in a few isolated cases of water- 


power supply used oontinuously on electrolytic work the 


charges are exceedingly low, but a few large water-power 
schemes which, by reason of their exceptional interest, are 
described in English journale, must not be taken as repre- 
sentative of ordinary American practice. 
American stations are driven by steam plant, and have to 
work on ordinary lighting loads in a precisely similar manner 
to English stations. 

Mr. Winstanley states that under the present system in 
Manchester something cannot be altered, but what, does not 
very clearly appear. He is perhaps unaware that a station 
as large as those contemplated in the Bills he refers to is 
about to be constracted by the Manchester Corporation, and 
that it will supply a district of some 45 square miles, em- 
bracing every possible variety of load. 

As regards the rural districts, if any consumers are to be 
found in them, it is to be hoped that the large companies 
will of their charity supply them. I fear, however, if 
there are many, the drain on the companies’ resources will be 
somewhat heavy. 

I can well believe that the companies do not want to pall 
пр the streets, but unfortunately for them there is a Board 

Trade which will require them to do во; overhead lines 
conveying current at very high pressures being somewhat 
dangerous in thiokly-populated distriota. 

In conclusion, I can only reiterate the first portion of Mr. 
Winstanley's conclading remark, “the public in general do 
not know very much abont these schemes," and add that 

Winstanley appears to be an excellent representative of 


the public, 
C. H. Wordingham. 


BUSINESB NOTES. 


Alexandria . Value ma 


РА Teleg. stores.. s Teleg. mat. 456 
Amsterdam. . 200 Amsterd 855 
Barcelona .. es se. Bl Auckland 114 
Berbice s% 18 Beira. 64 
Boca. Teleg. mat. 106 | Bombay 60 
Bombay  .. va 196 Brussels x vis 80 

„ Teleg. mat. 180 Buenos Ayres T F 400 
: e ee ee ee 159 9 Teleg. mat. 280 
Brisbane эз T . 18 Calcutta  .. T a . . 1,04 
" Teleg. mat. .. 209 Canterbury AS oe re 14 
Buenos Ayres  .. ee .. 8,858 Cape Town. Teleg. mat. .. 118 
h Teleg. mat.. 599 ‘ ae ss ae 20 
» Teleph. mat. 26 Colombo .. T T "е 72 
Calcutta ee ее ee ee 958 Co nh n ee ee ee 
Cape Town Delagoa Bay e T ee 2,621 
Christiania .. А 68 Durban iis 858 ee 111 
lombo .. š 65 А Teleg. mat. .. . 747 
Delagoa Bay ` 95 East London ee ee ee 155 
ee 343 Fremantle oe ee eo os 104 
, Teleg. mat. 108 Gibraltar ° ев ee ee i 27 
Ghent ee Фе ee 25 оше лош i ee ee 40 
Gothenbarg - ee o 72 Halifax. Teleg. cable .. 120,000 
amburg .. є e.  .. 200 Hamburg .. ës 4s oe 
Plata a ax 20 „ Taler. mat... 200 
ig Teleg. mat. 88 Kobe.” Teleg. cable 941 
Limon. Teleg. mat 86 Melbourne i es .. 419 
Melbourne .. "T s 41 -—m Teleg. cable 201 
Odessa. Teleg. mat. 20 Monte Video. Teleph. mat. .. 148 
tend oe 85 Reval. Teleg. mat .. 400 
Port E th 891 Rotterdam ee . ee 427 
Rangcon, Teleph. mat.., 16 " Teleg. mat. 600 
Santa Cruz .. 85 Singapore .. sa s 214 
Shanghai ёг ow 229 m Teleg. mat... 407 
Singapore .. os a - 99 ner v is ‘ee 1,778 

m Teleph. mat... re 21 ellington .. kn as . 198 
Bydney T ex “ә ee 554 á Teleph. mat. .. 818 
Tientsin. Teleg. mat. .. .. 104 Yokoh va "s T oe 442 
Wellington.. э» а . 179 5 Teleph. cable. 206 

Teleg. mat. .. 190 E 
Total £8,914 £134,627 


Total ee 


Foreign Goods Transhipped. 


Gothenburg. Teleph. apprats. Value £2 | Brisbane. Teleph. apprats. Value £178 


Bankruptcy Proceedings.—Mr. Registrar Hope, sitting 


on Thursday last week at the London Bankruptcy Court, gave Judg 
ce Иш es Northam u Won 
„Northampton 

Northampton Grove, Oanonbury. According to the Official Rceiver's 
the bankrupt failed last May with liabilities £7,616 94. 1d., 

and assets of doubtful realisable value. Proofs for £2,079 were 
lodged by creditors, and the estate has only produced £4. The bank- 
rapt in March, 1891, was taken into partnership by his former 


The bulk of the 


dhe gui от moving t of the different companies wi 
he [epe hd аш 


and com- 


employers, and became manager of the business at a 
the other 


mission of about £250 a year. In course of time two 


у 
pere кые, яна (ое 1004 eo was carried on 
y the 


t and Mr. Williamson, under the style of Williamson 
and Joseph. 1896, with a view to the conversion of the business 
into a company, the bankrupt arranged to buy, out his partner for 
24.526, „ of the capital of the firm at that time, accord- 
ing to the of account. In March, 1896, the 
formed with a nominal capital of £10 000, divided into 5,000 
and 5,000 preference shares, and £5,500 in de 
The bankrupt, titled 


company. The 

instalments of £100 had been C 
over to bis late in pursuanca of the agreement. The 
rapt continued to act as director at a salary of £8 a week 
down to April, 1899, when a receiver was appointed 
of the debsnture ggg who retained the services 


at the same salary. bankrupt attributed his 
to tees given and liabilities by him on behalf 
of the company to the state- 


‚ the bankrept in support of the application, and challenged all the 


lis clisot.— The learned 


that the bankrupt was not respon f 

he could not accept that view, because the debtor 
parted with all his assets to the company, in exchange for which he 
маа согу рыу пота ordinary shares, which were now of no 
value. only regarded the unjustifiably bringing of the action 
а creditor as А technical offence which 


mal Р 
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upheld the offences alleged, and said the debtor seemed он 


Е 
f 
Я 
g 
| 
d 


exertions, he thought tbat the discharge should be sus 
until 10s. in tbe E was paid, liberty being given to the 
жа two years. 
el engineer. The liabilities are 
£125 16s. 10d., and the assets £6 7s, 10d. The debtor attributes his 
failure to loss on contracts. — 


Books Received. — “Sell’s Directory of Registered 
Telegraphic Addresses" London: H. Sell. 21s. 


j 


E g 


« “Electric Wiring" Ву О. P. Poole. New York: The Power 


Publishing Company. 
No. 38, “ Fire Tests with Floors,” No. 40,“ Fire Tests with Doors.” 


London: The British Fire Prevention Committee. 2s. 6d. each. 
Catalogues, Lists, Ke. — The British Westinghouse 
Electric and Manufacturing Oompan issued circular 


of type 6, for polyphase circuits 1,100 to 2,900 volts, are described 
in considerable 
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list of the “ Allan" accumulators in which the D, DD, I, FO, and 
HV пры fe e » motor car, traction and a variety of other 
re 


P a 
Mr. J. W. 1 5 issuod a AE rand 
or m users, including steam 
damper and pump V. parie | md 


pendants, hall lanterns, 
switches and — on are shot, labora and ы wise. А good 
per А absence of cram have resulted in 
me piii irs А m FN e 
compre ve an rinted catalogue and price list es 
to hand from the B оноос со end Wer 
Aktiengesellschaft, in w 


£77 on March 15th. This latter is the highest oe since April 30th, 
1899, when G.M.B.'s were quoted d a figure. The 


copper, which on February 28: 
advanced to 23,515 tons. 


Electricity in Shirt-making.—Mesara. E. D. MoCrae'a 
now shirt and eruere d in Wood Street, Dublin, is supplied 
machinery is worked 


is generated on the 

with a Crossle and d . 
jeune А „ ynamo. They bave a plant 
For Sale.—From our small advertisments this week may 
be obtained perticulars of electric lighting plant for sale at the 
8 Library. It includes а gas engine, 0, 


German India-Rubber.—The екеп Post says : 

“ That little gold mine, the Continental India- 

Percha Com pany, of Hanover, has just announced that it can this 
vidend of 40 per cent. per annum, a decrease of 15 per 


to judgment. Oounsel for the company saying that 
he could not oppose an order being 1 
entered in the ordinary form in a debenture holder's action. 


Messrs. Adt, of Basheim, have introduced a bell made of * Teolit,” 
which cannot split, and which is not affected by the weather. These 
bells are to have qualities which do not exist in metal or wooden 
bells. They give a mefiled sound, but are amply loud enough to be 
distinctly heard at а considerable distance. They are admirably 
suited for siek rooms, or to nervous people, who have to deny 


can retreat 
hopper and yet push it onward during their other stroke. The coal 


i 
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do not believe tho air slots will admit air enough for p combus- 
а We might also remark that it is extremely dou 


c 
the coal over the fire surface as shown. The central heap would 
oubt as 


on in this stoker as very moderate. 


The Nernst Lamp. — The authorities of the oentral 
station at G ; Germany, have just furnished some of their 
clients with Nernst lamps of 25 ор. 


Paterson, Cooper & Co., v. Earnshaw.—At the Glas- 
gow Court of Sessions some days ago counsel were heard in ап appeal 
under the Workmen’s Compensation Act by the respondents ‘in an 
арр сана by Henry Earnshaw, joiner, residing at Stockton-on- 

ees, for compensation for injuries from hie employers, Paterson, 
Oooper & Oo., electrical and mechanical engineers and contractors, 
Abbotsinch, Paisley. The claim was for £1 a week. Earnshaw was 
on Ар! 1st, 1899, working for Paterson, Cooper & Oo., ia the fitting 
up of electric light apparatus on board an unfinished ship which had 
been built by a firm of shipbuilders at Middlesbrough, and which 
had been launched and was lying in the river Tees alongeide the 
shipbuilding yard. While at work he fell into the hold of tne vessel 
and fractured his thigh. Bheriff-.Sabetitute Henderson found that 
Paterson, Cooper & Oo. were liable, and he continued tha case to 
allow the extent of the iojuries and the probable duration of the 
workman’s incapacity for work to be ascertained. The Second 
Division held that the firm were not the undertakers under the Act, 
and that they were not the occupiers. They therefore reversed the 
decision, and sent the case back to the sheriff to be dismissed. 


Single Rail Electric Truck.—Single rail trucks are 
largely used in India and in South America for transport purposes. 
The South American plan is to attach the balancing boom or out- 
rigger to the ox or mule which draws the load. In India a wheel is 
used at the end of the outrigger, and the load is so distributed that 
the weight is chiefly carried by the rail wheels and but slightly 
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over-balanced on the side of the road wheel. Bach trucks are drawn 
by oxen. The track illustrated has been built by Mavor & Ooulson, 
Limited, of Glasgow, for service in Indis. 
(which run on tho same rail) is driven 


тү үтү dum two take enn pg 
on 
8 miles per hour, i * C 
Telegraphic Addresses. —“ Zell's Directory of Registered 
9 is ome of those serviceable publications 


bulky year by year. The 1900 edition now before ue has nearly 
1,500 pp. containing the alphabetical list of telegraphic addresses 
which have been registered at the Post Office, from whose official 
liste the work is compiled. It is a truism that the use of the 
telegraph system is growing year by year; but it is worth remarkicg 
that no less than 87,000,000 jn аргы рамот through the Post Office 
d last year. The informa udes dé ipe received by 
the Post Office up to January let this year, and in many cases tole- 

hone numbers are айо given. We have no doubt that many 

ias mon have found past editions of considerable service. 


Test of a Ventilating Fan.—We give below particulars 
of a test recently made on the Bun“ fan, a modification of the well- 
known Blackman type. The fan, which was 6 feet in diameter, was 
belt-driven by a direct current motor, supplied at 225 volta ; readings 
of current and voltage were made with ths fan on and without, the 
рет required to drive the fan being very approximately the 

ifference between the two. The fan, аз shown in the figure, was 
enclosed on the feed side by an open box, 9 feet 9 inches long by 7 feet 
6 inches high, projecting 6 feet 6 inches from the fan seating; the 
openings in the side of the box through which tbe belt passed, were 
equal to 3:6 square feet in area, and the total feed area was 766 
square feet. The velocity of the draught was measured by anemo- 
meter tests, made at many points (a a in the figure), in the open side 
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opposite the fan; the average velocity was found to be 1,168 feet 
minute, when the fan was at 300 revs. per minute. 

feed area being as above stated, the volume of air moved per minute 
was 89,468 cubic feet. The net power required to drive the fan was 
5.1K P., and the volume of air moved per minute was therefore 
17,543 cubic feet per horse-power. The special features of the con- 
struction of the fan are said to be lightness and strength, which have 


been secured by the whole of the frame of malleable or 
ba о The fan is made by the Bun Fan Company, Limited, 
ord. 


action 

the defendant at Prinoe’s Tavern,” Wardour Street. Subsequent to 
this action there had been an application in another Court, and it was 
said that the work was not done for the defendant, and that he was 
only an agent, But the plaintiffs were employed by the defendant, 
and all the accounts were put in his name. bad paid sums on 
account, and under those circumstances he asserted that the plaintiffs 
were entitled to а verdict. The Judge said the real issue was whether 
the contract had been completed ornot. The jury found a verdict 
= = plaintiffs for £30 9s. 7d., and the counterclaim was dismissed, 

costs. 


Trade Announcements.—Mr. F. W. Lanchester notifies 
Engine Company, Limited, of Armourer Mills, Monigomery Bizeet, 
ngine ' ourer ' t, 
Birmin him Who will attend to debts, ёс. d 
Mr. G. W. Webb has been appointed manager of Messrs. Fry and 
Co., Limited, showrooms at 19, пастата Avenue, representing 
Messrs. Charles Joyner & Oo., Limited, of Icknield Square, Birming- 
ham, manufacturers of gas and electric light fittings, &c. 


p = ——_——— 


ELECTRIO LIGHT AND POWER NOTES. 


—— Äv— 


Argentina.—The South American Journal says that the 
directors of Bright's Light and Power Company, Limited, which has 
the electric lighting works in tbe towns of Santiago del Estero and 
Salta, in the Argentine Republic, have just issued their report, in 
which they recommend a dividend of 9 per cent per annum on the 
paid-up capital, and a balance of £3,203 to bs carried forward. 


Barnard Castle.— The District Council has accepted 
the terms agreed to the Northern Oounties Electricity Supply 
Company for the ultimate purchase of the works by the Oouncil 
after 31 years, with a bonus of 20 per cent. on the capital expended. 


 Birkdale.—Notioe appears in the London Gazette of the 
transfer of the Birkdale electric lighting order (1898) from the Urban 
District Council to the British Electric Traction Company, who ра 


y 
£700, and agree to comply with a number of conditions which are 
set out in the notice. 


Bradford.—The accounts of the electricity department, 
of which we gave a brief note last week, are more fully bet forth 
below :—The total income of the electricity ment for the half- 
year ended December 31st, 1899, was £17,654 бв. 2d., as compared 
with £13,011 3s. 8d. for the бо ding period in the preceding 
year, or an increased income of £4,643 1s. 6d. The total di- 
fure for the half-year (including interest and sinking fund) was 
£14,256 19s. 5d., as against £10,519 10s. 34@. for the corresponding 

od of the preceding year. The net profit for the half-year, there- 
ore, was £3397 5s. 9d, as against £2491 138. 43d, being an 
increase of £905 12s. 444. on the corresponding period of 1898. The 
number of consumers was 1,075, as against 850, or an increase of 21 
per cent. The total number of units consumed was 1,360,319, against 
926,732, от an iicrease of 47 per cent., irrespective of current sup- 


e 


fits since the 


plied for public lamps. The total pro openin 

works in Ssptember, 1889, to December 31st, 1899, after paying 

interest and sinking fund, amounted to £26,018 12s. 54., and the 

total amount written off for depreciation had been £14,372 17s., 
Council 


g of the. 


leaving the sum of £11,640 153. bd. to be appropriated as the 
rofit, 7с, the profit before charging 
interest and sinking fund, for the half-year ended December 83186, 


that the work of extension was thoroughly in hand. Asa new engi - 
it been thought better as to cer- 
he took office. The Oommittee had two 


700-z Р. engines on order. had rsen ме DA gear чох, 
despite the fact that the price for continuous power been reduced 
from 234, to 1d. per unit. E 


Bridgwater.—The Town Oouncil has appointed Mr, 
a consulting ce ga шка, with ие to 
works within 14 months. — i | 


Colwyn Bay.—The District Counoil of Colwyn Bay and 
Oolwyn last week received the sanction of the Local Government 
to borrow the sam of £5,120 for the purpose of the electric 
lighting scheme, and telegraphic instructions were instantly des- 
patched to the contractor to commence work forthwith. 


The Electric Pewer Schemes.—In the House of 
Oommons, on March 15th, Lord Balcarres (Lancashire, Chorley) 


That the Committee of Selection do appoint в committee, not exceeding seven 
members, to whom shall be committed the following private Bills by which it ia 
proposed to supply electric power.—Lancashire Electric Power Bil), Durham 
(County of) Electric Power Supply Bill, South Wales Electrical Power Distribu · 
tion Bill, Tyneside Electric 
March Ist), 

Mr. Galloway (Manchester, B. W.) moved as an amendment to leave 
ouf," the Committee of Selection do i not 
exoee soven members," and i 
appointed.” He said that the effect of his amendment would be that 
the Bills would ba referred to an Belect Committee, nomi- 
nated by the Houte, upon which both the opponents and those 
favourable to the Bills would be represented. If, however, the 
motion were adopted, the Committee would be supposed to be aa 
impartial tribunal, upon wbich neither side would be supposed to be 
represented. Bir A. Rollit seconded the amendment, and, after 
further remarks by other hon. members, the debate was adjourned. 
On the 16th inst. Mr. Ritchie (Oroydon), the debate on 
tbe amendment to the motion for the appointment of а committee to 


ower Bill (read а second time on "Thursday, 


— — 
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which these Bills. should be referred, eaid, according to the Times 
report, that the hon. member for South-West Manchester proposed 
that the Bills should be referred to a Sslect Committee. There were 
two objections to such a committee. One was that if they were 
to what was ordinarily understood as a Select Committee 


the Bills would have to pass through another committes. That was 


a serious objection, because it meant unavoidable delay and probably 


the loss of the Bills this year. The other ot j-ction was that a Select 


of committee to which anch Bills as these ought to be referred. What 
was wanted was a perfectly ee committee, quite as inde- 
pendent as the ordinary private Bill committee. He supported the 
motion of his noble friend the member for Chorley, because he desired 
that the Bills should be referred to a committee who should have the 
responsibility of a private Bill committee and yet be stronger than the 
ordinary private Bill committee. After other members spoken, 
Lord Baloarres said that, in the event of the amendment being with- 
drawn, he was prepared not to move the motion standing in his name 
to the effect that three members of the committee should form a 
quorum. The amendment was then by leave withdrawn. Ultimately 
it was resolved that the Committee of Selection should appoint a 
committee of seven members, to whom the Bills should be referred. 


Cardiff.— The Lighting Committee had before it on 
Tuesday the reeignation of Mr. H. Pengelly, electric mains superin- 
tendent. The resignation was accepted and it was resolved to 
advertise for a successor at a salary of £150 per annum. 


. Crewe.—A Local Government Board inquiry was held 
last week into the application by the Oorporation to borrow £10,000 
for the work of electric lighting within the borough. The town 
clerk stated that the Council had already obtained sanction to spend 
£26,000 in electric lighting, and this additional £10,000 was wanted 
for lighting side streets. There was no opposition. | 


Dublin.—The objections of the Corporation against the 
Electric Lighting Bill came before the Standing Committee of the 
House of Lords on Monday. The objections were that the standing 
orders had not been complied with. After argument the Committee 
decided to let the Bill go before a Select Oommittee, who will decide 
the case on ite merits. | i 


Enfield.—The District Council has shelved the question 
of electric lighting for 12 months. t 


Oompany's Bill in Parliament, several 
members spoke of the importance of encouraging the use of electricity 
in every conceivable manner in order to keep abreast of foreign com- 
petition. The Oouncil declared itself in favour of the main principles 
underlying the Bill, and gave instructions that its opposition should 
be confined to clauses with a view to safeguarding the Council's 
interests in the matter of roads, streets, and bridges, and other points 
of detail not affecting the preamble of the Bill. 


Glasgow. The Corporation has made what, we fear, 
mugs be ed as а retrograde step by resolving to discontinue the 
use of the demand indicator system, substituting therefor a uniform 
rate of 4d. per unit to 100-volt and 200-volt consumers, and 34d. per 
unit to 250-volt consumers. The object of the differential rating is 
obvious enougb, and it is probably to the real interest of all 


secure ormity of pressure as soon as possible; but the injustice 
done to long-hour consumers by is notorious, and 
sure to cause dissatisfaction. | 


. Guildferd.—The Town Council is in negotiation with 
the Electricity Supply Company with a view to purchasing the com- 
pany's undertaking. | | 

Hornsey. 12e Horney рас comet € da 
ation opposing oted rt litan 
Ek trio Power Bupply Opiny. т | di = 


Inverness.—The Town Council last week considered the 
tenders for erecting electricity works, and resolved to accept the offer 
of thé Brush Ble ng Company, Limited, amoun 
to £21,000. The construction of the works is at once to be p 
with. Mr. Craven is the electrical engineer. 


Italy.— The central stations of the Società Anglo-Romana 
per l'Iliuminasione di Roma, of Rome, is now supplying current to an 
equivalent of 84,130 16-0. . lamps, an increase of 18,573 on the year. 


Lomdon.—Couwry Сосхоп,--Тһе Highways Com- 
mittee last week 1 given by the Oit 
of London Elec Lighting Oompany, uuder the Bouthwar 
Electric Lighting Order, 1891, of intention to lay mains 
across and along Sumner Street, along Great Guildford Street into 
the Southwark Street subway, and across and along Borough High 
Street as far as London Bridge. The Bt. Baviour's District Board 


on Me eee pem 
connection therewith, and the Board asked that the Oouncil would 
adopt a similar course. They thought that the Oouncil should 
support the local authority in the matter, and recommended that the 


re 
to ena 


22786, 


. scheme, is that of low- tension direct current. 


око eee си MM wort тышы i. Thie was 
agreed to, The also reported that they had received 


eastern end of the subway. The Council approved of the laying 
of those mains, subject to the usual conditions attaching to wo 


inspectors 

It appeared, too, that the Pa Health 
d letters on the subject to the Lighting Oom- 
t that no reply had been received to the communications. 
man of the Ligh Oommittee, explained that 
the committee had bsen unable to o the quality 
that was required, but had been obliged to an 


possible to pre- 


t. 

D.—The Vestry has decided that the electric lighting 
department shall contribute £19,500 towards the cost of а new stone- 
yard, the old one being entirely given up to that department. 

The 1eport of the Lighting Committee shows that the amount of the 
consumers’ accounts for the Ohristmas quarter, 1899, was £11,471 
11s. 9d., as compared with £8,514 4s. 7d. in 1898, the increase being 
e Vestry will support the Poplar Board of Works 
questing the London Oounty Council to promote legislation 

metropolitan iccal authorities to borrow money for the 
purpose of wiring consumers’ premises and to carry out the work. 


Newmarket.—In our abstract of the annual meeting of 
the Newmarket Electric Light Company last week we gave the 
number of lamps being supplied as 2,000, with ap ons for 
another1,000 waiting. As а matter of fact, the company has as many 
as 5,000 lamps connected in addition to the 1,000 mentioned. A new 
100. Kw. Allen machine is now being put down. Mr. Frank A. 
Bimpson is the resident engineer at the works.- | 


g po May 
next, amount to £13,000, and it was decided to apply for authority 
to borrow for electric lighting p to that extent in the mean- 
time, and make application for & provisional order antborising 
borrowing to the extent of £20,000 for electric lighting purposes. 


River Shannon.—The Shannon Water and Electric 
Power Bill was read a second time on Monday last. | 


Runcorn.—The District Oouncil last week received a 

t trom Mr. T. L. Miller with to tbe supply cf elec- 

city in the district, but resolved to no action in the matter at 
present. 

Ryde.—At а special meeting of the Town Council on 
Thursday last week, it was decided to apply to the Local Government 
Board to borrow. £90,000 for carrying out а scheme of electric 
lighting for the town. The seheme is based upon reports drawn up 
by Меште. Kincaid, Waller & Manville. 


Byton.—At a meeting of the District Council last week a 
resolution was unanimously passed in favour of the Tyneside Elec- 
tric Power Bill, and the chairman was deputed to attend at London 
and give evidence on behalf of the Council. | 


South Shields.—The Workhouse Electric Lighting Com- 


| an 
id recommended that, subject to the a 


Government Board, the sum of £3,000 be borrowed to defray the cost. 


The report was adopted by the Board. 


Skipton.—The Urban Council has decided to obtain the 
necessary powers to supply the district with electric light. 


Stirling.—The Oorporation formally inaugarated their 
electric works on Wednesday last wel k, when after the switching on 
of the light a large company wasentertained to cake and wine. The 
works, which are in close proximity to the Oaledonian railway, and 
connected thereto by a siding, are of a substantial i „ and are 
constructed so that thecapacity of the station can be doubled with- 
out any structural alteration. The engine room measures 52 feet 6 
inches by 36 feet. The system of supply,under 3 кошо "" 

ew of the 
possibility, however, of the Traction Company becoming a customer 
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of the station, certein modifications bava been made which will 
ultimately fit in with the alterations that may be needed to cope with 
a traction load. Steam is got from two Lancashire boilers, at a 
working pressure of 160 Ibs. per square inch, supplied with water by 
two Worthington feed pamps. These pumpsare also connected with 
the cc momiser, which is capable of raising the temperature of 1,300 
gallons per hour from 60° to 200° Е. In the engine room the present 
plant consists of two 120-8 P. engines, and two of 40 HP, all being of 
the Belliss fast-running and self-lubricating type. Each engine is 
coupled to a direct current shunt-wound dynamo, with drum 
armatere, The larger machines have tbeir magnets so arranged as to 
admit of a series winding for traction work. The switchboard has 
been designed to provide for the addition «f controlling gear in the 
event of the tramways being converted. There are two storage 
batteries, each of 125 cells. The mains are on the three-wire system, 
and there are 30 Brockie-Pell arc lamps, of the siogle-carbon type, 
= pue lighting. The prospects of the undertaking are very 
voura 


Hammersmith.—At a meeting of the Vestry last week 
it was decided that as the Vestry bad elected to spread the initial 
cost of the proposed additions and extensions of the electric light 
installation over a period of 42 years, they should replace any of the 
plant and machinery which might be necessary during that period, 
aod during the currency of the proposed loan of £41,825, and provide 
for the same out of a sinking fand to be created for the purpose of 
such renewals or replacements, or out of the maintenance account. 


Train Lighting.—The Review of the iver Plate says :— 
ч From а report recently made by Messrs. Pr:cce & Oardew on the 
cost of lighting railway carriages by electricity, 16 appears that the 
total annual cost per coach would be £13 16s. 6d., based on the cost 
of fitting snd ranning 400 coaches with an average of 12 lamps of 
8 or. per coach. The total capital outlay for lighting this 
number of coaches is estimated at £32,000. These figures somewbat 
exceed those contained in a report on the same subject by Mr. 
Worby Beaumont some months эро.” 


Walsall.—The Corporation is applying to the Local 
Government Board for sanction to borrow £15,000 for electric light- 
ivg purposes, and an inquiry is to take place in regard to the appli- 
tion to-day. P 

The Corporation has decided that from and after the 25th inst. the 
charge for the supply of electric current for motor purposes be 
at tbe rate of 23d. per unit for the first four hours of the maximum 
load, and 1d. afterwards, and the discounts to large consumers shall 
be abolished so far as current for. motive power is concerned. 


Whitby.—4A Local Government Board inquiry was held 
at Whitby last Friday with reference to the District Council's appli- 
cation for leave to borrow £26,000 for electric lighting purposes. 

Messrs. Preece & Cardew's report to the Lighting Committee of 
the District Council provides for the erection of a low tension elec- 
tricity works at а cost of £18,500, capable of supplying 4,500 80Р, 
lamps snd the lighting of the main streets with 32 arc lamps. 


Winchester.— The Electric Light and Power Company 
now undertake to wire consumers’ houses, free of initial charge, on 
copsiderati:n of an extra payment of id. per unit for energy. This is 
much below the nsual charge. 


Woking.—The District Council has come to terms with 
the Woking Electric Supply Company, Limited, with regard to the 
пар? undertaking, practically on the lines of the Electric Light- 


Wolverhampton.—On Friday Mr. H. H. Law, Local 
Government Board inspector, held an inquiry at the Town Hall in 
reference to an application by the Corporation to borrow £11,000 for 
electric lighting purposes. Mr. Shawfield, the electrical engineer, 
explained that it was proposed to extend the electrical plant at the 
generating station to meet the increasing demands of thetown. The 
extension included two 500-xw. generating sets, consisting of three- 
crank compound Willans engines, direct coupled to multipolar gene- 
rators, giving an output of 200 amperes at 550 volts. The town clerk 
said the Corporation, in view of the increasing demand for electricity, 
had arranged that the plant must be installed before the winter of 
1801. The inspector, at the close of the inquiry, visited the electric 


lighting station. 


ELECTRIC TRACTION NOTES. 


Baker Street and Waterloo Railway.—The engineers 
to the authorised Baker Street and Waterloo Railway have prepared, 
in complisnce with the Standing Orders of Parliament, a detailed 
estimate of the cost of the extensions and subways for which 
sanction is sought during the present session. The ] cost is put 
down at £945,000, which includes a sum of £22,000 for general con- 
tingercies. The details of this expenditure are as follows :— 

Proposed extension to Bishop’s Road, Paddington, £878,000; proposed ex- 
tension to Westminster Bridge, £81,000; proposed extension to the New Kent 
Road, Newington, £228,000; proposed extension to the Elephant and Castle, 


Southwark, £268,000; proposed subway at Bishop's Road, Paddington, 214,000; 


and the propos subway at Newington to the Elephant and Castle station of 


the City and South London Railway, £9,000. 


Birmingham.—Those who have followed the course of 
tramway eventa bere бал ө рае few years, will hardly believe 
that there is а serious g toward the overhead trolley system at 
last. E who knew much about mechanical traction knew 
that it must come to this sooner or later, and it is to be hoped that 
there will be no further hitoh. It is stated that the Tramways Sub- 


com mittee of the Public Works Committee met on Teesday, all the 
members being present. A communication was received from Mr. 
Ross (chairman of the City of Birmingham Tramways Oompany) pro- 
posing s remc delling of the Bristol Road route on an electrical over- 
ead system, which did not involve the provision of any capital by 
the Corporation. The lease of the Bristol Road route has aboat 11 
years to run, and the company are, we understand, willing to do the 
ue at oti vlating hata 8 5 е ен em; 
Я р t ex i e the 
tion shall purchsse the rolling stock at a valuation. Various 
of detail were open to obj but the sub-committee were to 
understand by Mr. К жг’ representative (who was present at the 
meeting) that modifications would be agreed to as required by the 
committee. Subject to these modifications being accepted by Me. 
Ross, the sub-committee determined to recommend the adoption of 


because he doesn't like the trolley. 


Brussels and Antwerp A project is announced for an 
electric service to connect ssels and Antwerp without inter- 
mediate stoppages. It is stated that the distance from station to 
station, about 24 miles, would be covered in 20 minutes, or including 
the local service to the centre of each city, in 35 minutes. 


„Ари a strong effort is to be made by the 
vonport Oorporation to provide the $ necessary for the supply 
of electricity for the tramways shiek abe Devonport and District 
Tramways pany are laying down in the ou of the town. 
Under their agreement with the company, the Oorporation ought to 
be able to supply current by next August. The erection of the 
generating station and the laying of the cables bhava, however, not 


meeting last week that he had little doubt of the ability of the com- 
mittee to felfil their obligation to the company by the time stipulated. 
With regard to the general scheme, he expressed the opinion that 
although prices for material of all kinds were greatly enhanced, the 
Devonport scheme would, in point of cost, compare favourably with 
any electrical plant in the country. A little difference has been 
created by the General Tolls Company, the owners of road bridges 
across Stonehouse Oreek, over which the Oorporation cables will have 
to bs laid. The Corporation are aking Parliament to give them 
power to assess the bridges for rating purposes, and the company in 
return decline to discuss the question of allowing the Corporation to 
lay their cables across the bridges. In this matter the Board of 
Trade is to be appealed to, and akad to issue a compulsory order. 


Leicester.—A deputation from the Tramways Committee 
visited Sheffield to obtain information re the working of the electric 
tramways. They afterwards proceeded to Glasgow and Edinbargh 
for a similar purpose. 


Middlesex.—The Light Railway Commissioners have 
been holding an inquiry at Westminster into the joint арр сано: 
of the Nortb Metropolitan Tramways Company and the Middlesex 
Oounty Oouncil for permission to conatruct light railways to conncot 
the present system owned by the London Oounty Council at High- 
gate with the lines at Tottenham and Edmonton. Mr. Crippe, for 
the promoters, said the scheme would connect Oentral London and 
the outlying districts and join hands with the Hertfordshire scheme. 
The arrangement was that the Council should find all the money fcr 
the construction, and the repayment of interest aud capital would 
not become any charge on the rates, as the company would pay it 
and provide the equipment, taking all the risk of the working. 8 
lease to the company was to be for 25 years. The срека ot 
local authorities had been reduced to almost nothing. The railway 
companies did not oppose the scheme because they could not deal 
with. the traffic. The population to be served by these lines was 
nearly 500,000. Mr. Vivian Oooper, the company’s engineer, said 
the cost for their part of this icheme was £337,000. The траене 
7 Тоом аво сарма DTE T s was 
withdrawn, but Mr. Wheeler, on of the Finobley District 
Oouncil, said this was a speculative scheme; the district was not 
ripe, and it would cost twice as much as had been represented. Mr. 
Asquith said there was no adequate evidence of public need for the 
scheme, and the damage and inconvenience which would be caused 
were entirely out of proportion to tbe benefits expected. He repre- 
sented 750 frontagers and ratepayers. | 


Newport.—The Lighting and Traffic Committee advised 
the adoption of the overhead trolley system, but the chairman of the 
Electricity Committee quoted the views of Prof. В. P. Thompson 
regarding surface contact traction, with the result that the matter 
was referred back for further inquiries, It was pointed out that last 
year an elaborate report on surface contact traction was presented to 
the Oouncil. 2 | | 

The Co on Bill which has just passed the House of Lords 
Oommittee includes powers for the extension of the tramlines 
and for the erection of а power station for the working of the 
cara by electricity. Taere are two sites for the power station scheduled 


in the Bill. 
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Plymouth.—In connection with the Bill which is being 
promoted by the Plymouth, Stonehouse and Devonport Tramways 
Oompany for the conversion of the tramways connecting Plymouth 
with Devonport to the electric traction system, an arrangement has 
bI ба рдү af b аи 

ymou e on. 
as that of the Oorporaton tramways in Fifth and the proposed 
as an Р 
electric tramways in Devon reconstruction is to be carried 
out at the cost of the Plymouth Corporation, and the company are to 
have a lease of 21 years проп. payman of a rental equal to 11 per 
cent. per annum on the capital outlay, while the Oorporation are to 
be allowed running powers over the line. Another stipulation is that 
electricity is to be supplied by the Oorporation, the company paying 
£1,450 per annum for a supply up to 100,000 units per annum. The 
terms have been a by the Corporation.—Mr. 8. J. Page, the 


at the end of the 15 years the tramways ber Бе ш а (исү 


the exception of the one as 
not been definitely accepted. 


TELEGRAPH AND TELEPHONE NOTES. 


American Pacific Cable.—A Washington telegram 
informs us that the Senate Committee for Naval Affairs reports 
favourably on the Bill for the construction of a cable by the Govern- 

from San Francisco to Honolala, to be extended hereafter 


Automatic Telegraphy between Calcutta and 
Bombay.—An Indian paper says that automatic telegraphy has been 
introduced between Calcutta esr repr тш ber ва 
results, telegrams being transm e © words 
minute in each direction. Al h the distance traversed i neris 


to work direct between the two 


working has also been adoptod with great success between 
Oaloutta and Rangoon, in this case through several cables and mauy 
varying conditions of climate. Translation was therefore found 
necessary at Akyab. 


The Cable Censorship.—The following announcement 
has been made by the Post Office :— | 


Her Ма]егв&у'в Government have decided on a relaxation of the censorship at 
Aden to the extent that telegrams may be sent in code language to and from 
Zanzibar, релеп» Mauritius, Madagascar, British East Africa. German East 
Africa, and renzo Marques, on condition that the codes, accompanied by 
translations of the code words, are deposited with the authorities at Aden. The 
translations must be either in English, German, Spanish, French, Dutch, 
Italian, or Portuguese. Each State may deposit two separate and distinct 
codes. The Postmaster-General has requested the Association of Ohambers 
of Commerce to undertake the choice of the codes and translations which will 
be deposited on behalf of this country, and, as soon as they have been fur- 
nished, he will cause them to be transmitted without delay to Aden. The 
Government of the French Repablic have already deposited with the autho- 
rities at Aden the A B C Code (4th edition) and the A Z e; and it is now open 


to the publio in this country to use these codes in messages to the places above 
specified. Notifications will from time to time be made to the public as further 
codes are deposited. 


The Cape-Australian Cable.—In the Times and otter 
newspa on 15th inst. a communication was printed under 
this title from Mr. F. E. Hesse, manager of the Eastern Extension, 
' Australasia, and Ohina pre ipea Oompany, publishing a statement 
with a view to remove “ much misconception in Parliament and else- 
where as to the exact nature and extent of the arrangement about to 
be entered into by the Governments of New Boath Wales, Victoris, 
Bouth Australia, Western Australia, and Tasmania with the Eastern 
Extension Compeny.” The srrangement is stated as follows :— 


1. For the company, in conjunction with the Eastern Telegraph Company, to 
provide at their own cost—estimated at about 12 millions—direot cable com- 
munication between South Africa and Adelaide, which, with the third route 
recently established between Great Britain and the Cape, would give Australia 
an alternative communication to the existing route via India, Egypt, and the 
Mediterranean. 

2. To at once reduce the existing tariff between Great Britain and the con- 
tracting Colonies (varying from 4s. 9d. to 5s. 1d. per word) to a uniform rate of 
4s., with proportionate reductions for Government and press telegrams ; and, as 
the traffic responds to the reductions, to further lower the tariff on a sliding 
scale down to 2s, 6d. Р word. 

8. On the laying of the Cape-Australian cable to reduce the tariff between 
Australia and South Africa from 7s. Id. to 28. 6d. per word. 

In return, the Eastern Extension Telegraph Company on'y acquire the right 
of direct dealing with the public in the capitals of Australasia when the 
proposed Government Pacific, or other competing cable, is laid. This 
right has always been enjoyed in Great Britain, not only by British, but 
oem telegraph companies, and is recognised in Canada, South Africa, and 
elsewhere. 


A reply to this, signed “ M. H. d. London, appears in the Times 
of ott fes Toe writer says that :— á 


Mr. Hesse gives no information concerning the effect of such an agreement if 
carried ou e enclosed letter and report recently written by the 


ostmaster- 
General Queensland, will serve to remove, in Parliament and elsewhere, 


р” 


. misconceptions which might arise, owing to want of general knowledge, as 


to the effect of the agreement which Mr. Hesse's company look forward. to 


· concluding. 


Drake) is dated February 1st, 1900, aud the report on the company’ 
e et, 1900, and the report on company в 
proposal is dated October 12th, 1899. | 
As was to be expected, the Canadians take a very keen interest in 
the realisation of this scheme; this is evinced iu the following 
telegrams :— 
Ottawa, March 14th. 
The annual meeting of the British Empire Leagae was held here to-day, when 


resolutions were adopted in favour of State-owned cables connecting Great 


~e 


Britain апа the Colonies, the speedy completion of the Pacific cable, and the 
formation of a Canadian Naval Reserve. Mr. Mulock said that it would be 
moshing lei than a national calamity if anything occurred to block the Pacifico 
cable scheme. 


Ottawa, March 16th. 

The Senate to-day adopted, on the proposition of Bir Mackenzie Bowell, А 
resolution containing the following words :— 

* Serious de'ays having occurred in the prosecution of the Pacific cable under- 
taking through the hostility of the Eastern Extension Company, which is now 
demanding concessions from Australia that, if granted, will imperil its success, 
this House is of opinion that any further delay in proceeding with the con- 
struction of the cable will be inimical to the interests of the Empire, and 


strongly deprecates granting further concessions to the Eastern Extension or 
any other companies." i 


Ottawa, March 19th. 
In the House of Commons to-day Mr. Casey quoting the Hansard report of 
the debates in the Victorian Assembly for February 9th, said it was evident that 


Mr. Chamberlain approved the proposed Austra ian concessions to the Eastern 
Extension Cable Company. Mr. Mulock, the Postmaster-General, doubted the 


„ Sseocuraoy of the report, but said that, even if it were correct, communications 


between the Imperial and the Dominion Governments indicated & change in 
the situation since then, and that tbe report did not agree with the Govern- 
ment's impression of the present attitude of the Imperial authorities. He 
added that he yet hoped that the scheme would be successfully oarried ouf. 


: In Queensland and New Zealand feeling in favour of the Pacific 
expressed. We learn that in Brisbane 


of losing 
d Govern- 
egarding the 2 = 


Postmaster-General. Mr. Drake did not 


think the New South Wales Government would go in direct opposi- 
tion to the views of the msjority of the people in Australia. As to 
whether the Qeeensland Government would to stand 


2 
Рас1йо e prorerae with at the earliest opportunity. 


‘The following is from the Queensland press :— 


The Premiers have done right in imposing conditions on their acceptance of 
the propoealof the Eastern Extension Company to lay а cable to connect 
Australia with South Africa. The qualifications are not apparently of im- 

rtance, but the right to open local offices in the Colonies, and to receive and 

eliver their cable messages, seems to be stoutly contended for by the company. 
That really means a not inconsiderable subsidy, and we trust the Premiers will 
be steadfast in refusing it, although the company's Australian representative, 
Mr. Warren, has already declared that his company cannot accept the altera- 
tions. And in notifying his refusal, Mr. Warren takes the opportunity of 
reminding the Colonies that the company's 21 years’ subsidy expired in October 
last, and that when the existing tariff agreement expires in August next, they 
will be in a position to increase their transmission rates in any way they choose. 
That looks very much like a threat. and we say by all means let the company 
raise its tariff, for no surer way could be suggested of getting immediate steps 
taken for the laying of one or more competitive cables. Some stimulant of this 
ee to be 1equisite to arouse general interest in this important 
question. 


The St. James's Gazette of Wednesday, under the title “ Pacific 
Oable Oostruction," says :— 


Sir Robert Herbert is, we believe, an able man; and we rejoice that the Colonial 
Office has at ite dis tion one so well acquainted with the spirit of the Co onier. 
But this Empire of ours comprises numerous Colonies, and a fear has been 
expressed that Sir Robert's zeal is too largely directed to the welfare of one. It 
is only natural that, as an Australian ex-premier and director of the Eastern 
Telegraph Company, this adviser of Mr. Chamberlain should believe tbat the 
Pacific cable is by no meansa pressing necessity. Nor is it strange, in view of 
the handsome offer made by tle Eastern Extension Company to the Australian 
Colonies to construct a Cape cable, that Australian Colonies should also see it 
in that light. The consequence is that a very pretty quarrel is noming up 
between Canada and Australia. The latter appears to somewhet lightly hold its 
promise of support to the Pacific cable, and the former is very resentful at the 
prospect of longer and still more damaging delay. The Colonial Office has ite 
work cutoutto smooth over matters, but we hope а sacrifice of the cable 
will not be the result. 


Tbe above extract from the St. James's Gazette is not correct in 
describing Sir Robert Herbert as а airector in the Hastern Telegraph 
Oompany. He is а director in the Bastern aud South African Tt le- 
graph Company (which is 8 owned by the Bastern Com- 
pany) and chairman of the Telegraph Constraction and Maintenance 
Oompany. Bir Robert Herbert was Ucder-8-cretary of State for the 
Oolonies from 1871 till 1892, and for some time Agent-General for 
Wasniattia. Thie, and the fact that he was Premier of О :eeeneland 
from 1859 till 1866, and that he is at present Ohsnoellor uf the Order 
of Bt. Michael and Bt. George, would naturally give his opinion great 
weight in the Colonies. 
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Claim by the Cuba Submarine Cable Company.— 
A Oentral News message states that tho Cuba Submarine Oable Oom- 
DOR has реп to the United сан Мару алац claim for 

000 for the damage done to the compan when they were 
cut by the American vessels in the late war. agg s company also c'aims 
. the subsidy of $10,000 a year which it received from the Spanish 
‘Government, and which was to be paid up to 1910. 


Code Telegrams. =. second edition of the official 
first of the four volumes has ied ee lod A һу tbe Inter- 


+ vol 
ne at in of a few months. The work contein about 
05000 т and may be obtained on application to the secretary 
at the General Post Office, at a charge of £3 4s. 


The London 5 Council and the Telephone 
Service.—The National Telephone Company has addressed a 
circular to members of the London County Council re me the 
company's request for perma on to lay underground 

0 


describing the negotiations with the Council that have been гош on on 


tines June, 1896, tbe circelar says :— 


The company bas pointed out to the Council that now that its Semana for 


competition has been answered affirmatively, the company will be placed at 
great disadvantage with its competitor, the Postmaster-General, if it is denied 
powers to put down plant which the Postmaster-General possesses, and the 
рец has replied that it is ready to give the requisite consent on two con- 
itions: 
| 1. That the com will supply the service on the same terms as the Post- 
master-General, whatever those terms may be; and 

2. That the company will permit the ostmaater-General's subscribers to 
have free inter-communication with those of the company. 

The compan pany in an:wer has said that it will accept the first condition, but 
that the second is impossible of acceptance. 

On the Ist ult. I wrote to the clerk of the Council stating that the company 
was willing to agree to the principle of inter-communication upon the lines 
which the Telegraph Act of last year and the Postmaster-General's order 
thereon imposes for the provinces. This letter was considered a Ae the High- 
ways Committee of the Council, and the answer I received was e Com 
mittee is no$ prepared to recommend the Council to consent to the ЕРЕ 
terms as to inter-communication between the two systems being applied to 
London." The demand of the Council for free inter-communication by а com- 
petitor commencing business is equivalent to asking that а new railway а few 
miles long should have free running powers over the whole of the London and 
North-Western system. 

There the matter now stands, except that the County Council has com- 
menced an action st the Company with the view of obtaining an injunc- 
tion reae ng пе company from maintaining its existing underground wire 
some of which have been laid down with the consent of the Council, and all 

with the consent and approval of the local authority. 


Lowestoft Telephones.—Mr. B. Whaite, the East Ooast 
of the National Telephone Oompany, recently 


District Manager 
attended a meeting of the General Parposes Committee and discussed. 
with the Oommittee 


the matter of wayleaves for underground tele- 
phone cables. It was resolved that the town clerk be instructed to 
Sonta: with Mr. Hawtayne on tbe whole matter and 


to a future 

. meeting of the Oommittee. The English Industrials, ted, wrote 
saying that they intended to bring out a telephone com 5 
Salaphons at low rates, and asking the Co moll to pass the 


following resolution :—" That this Council will support the English 
. Industrials, Limited, of Manchester, in their application for a tele- 

phone lieense, and that wayleave facilities may be afforded the same 
company on conditions to be hereafter mutually arranged.” The 
eo recommended that the Oouncil should pass the resolution 


further consideration. The the two companies were so 
nearly alike that he did not think it worth while to have two services. 
The National Telephone кошу were serving them very well. The 
| mittee’s recomm was passed. 


New Cable.—The British Australasian sa baya that cable 
‚ communication between Rottnest Island апа the ranged 
to be established soon. The material which was ordered 

. Government at the latter end of last year was, in February, on 

the steamer Suffolk, which had arrived at Fremantle from London, 
and as soon as it could be landed a start was to be made with the 
work of layin cable. The line із a twin-wire telephone cable, 
and was 3 at the Silvertown Oable Works. It iosaid to be 
13 miles in lengtb, there being 4 miles of shore end cable and 9 miles 
of intermediate deep sea cable. The cable weighs 120 tons, and it 
was shipped in а large iron tank filled with water. Mr. Oskebread 
was to ре the work of laying on behalf of the Silvertown 
Oable Wor 


Telegraph Matters.—The Associated Chamber of Com- 
merce had before them last week a number of questions relating to 
telegraphic communication, and pessed a resolution advocating the 
piscing of electrical communication between the United Kingdom, 

ndia, and the colonies and dencies on a footing commensarate 
with the greatly altered conditions of inter-Imperial and colonial 
the excessive Anglo-French tele- 


„e Telegraphic Convention with Russia.—In the House 
of Commons on 15th inst Bir J. Leng, on behalf of Bir B. — 


Telegraphic Interruptions and ad Repairs:— 


CABLBS. Repaired. 
Waer Inpras :— | 
Jamaica-Colon - . June 90, 1899 ... sis 
Trinidad-Demerara (1891 d | 
cate) . Oct. 23, 1899 aus 
Mole 8t. Nicholas баре Haitien... March 6, 1900 .. oe 
New York-Hayti .. .. Feb. 26, 1900  ... 
Oayenne-Pinheiro ... ous ... Oct. 11, 1899 
Oayenne-Paramaribo we .. Feb. 16, 1900 ДЕ, 
Oeara-Maraham A ... Feb. 20, 1900 - 
Para-Maraham : e ... March 2, 1900 m 
Ooro- Maracaibo ; ... Mar. 15, 1900 . 
Djedda-Souakim : March 13, 1900 
Latakia-Oypras ... sue , June 20, 1899 eae 
Bitia- Rhodes... T vis „+, Маг, 17, 1900 ... ds 
Tarifa-Tangier em sí . Jan. 2, 1900 ... зак 
LANDLINES | * 
Wir Inprms :— 
Communication with Port de Paix 
(Haiti) [11] [I1] 606 eos Feb. 26, 1900 . 
BOUTE AFRICAN :— 
Communication with Mafeking 
and be ond eee oon eee Oct. 18, 1899 00 eee 
Comm ons with Bloem- | : 
fontien ... T is .«. Oct. 18, 1899 Mar. 20, 1900 
Communication with Cl: 18; 1090 
beyond Orange ver 006 в eee 
unication with 
' Mooi River (Natal) ... Oot, 22, 1899 ., s 
mmunication beyond Burghers- 
dorp (Оаре of Good Hope) . . Nov. 7, 1899 ... ies 
Oommunication beyond Estoourt 
(Natal) eee 006 eee eee Nov. 7, 1899 000 ' 096 
(Nicaragua) T July 7. 1 
caragua eee | оог г eee eee 
mmunication with all offices of 
Colombia ДЈ * eee 009 Oct. 23, 1899 606 [ELI 
unication with 
beyond Buenaventura Jan. 33, 1900 ... TY 
green ted Persian iter Feb. 24, 1900 . | 
р р on 1 6069 
Goro:Maracaibo  ... ба „Har. 15,1900 ... ids 
' Berens-Valparaiso ... "T ... Jan, 16, 1900 isi 


Telegraphic Rates to South Africa.—In the House of 
Lords on Tuesday the Harl of Lichfield asked whether the reduction 
to 2s. а word given by the Eastern Telegraph Company for outward 
messages could be extended to home messages sent by the troops in 
South Africa. The Marquis of Lansdowne in reply said, that 758 
Eastern Telegraph Company have agreed to pe a special rate 
home messages as well as gee к челе E eus caked 
it the concession would equally to Her Majesty's 
Oanadian and VVT 
1 parts оет Em from which con ta had been sent to 

outh Africa. uis of Lansdowne did not like to commit 
Company, but he would make inquiries. The 
Eastern Telegraph бош had shown such a desire to meet the 
Bt there was every reason for hoping that this 


Telephonic 833 with the Continent. 
The Associated Ohambers of have: the 


| ve opinion 
that the time has now arrived when some effort should be made to 


establish telephonic communication with Germany, Holland, Belgium, 
and other Continental countries, and they will apply to Her Majesty’s 
Postmaster-General with this view. 


PLU and Telegraph Concessions.—Reuter’s Con- 
stantinople correspondent, writing under date March 17th, says :— 


Last year the Sultan issued an Iradé granting, in principle, to a German 
group authority to lay a cable between Kustendje, in Roumania, and Constanti- 
nople. This concession is considered to have been a deliberate violation of the 
firman of the Eastern Telegraph Company, which specifies that the company 
shall have prior rights in the laying of an cable between Ottoman ports or 
between Ottoman and foreign ports. The Eastern Company, tberefore, 
supported by the British Embassy, lodged an energetic protest against the Iradé 
in question with the Porte, insisting on the recognition of its rights. The 
matter remained in abeyance for some months, the Porte not making any 
satisfactory reply to the Cable company: 8 protest. A few days ago, however, 
the Germans approached the Imperial Government with a view to settling 
details regarding the landing of the cable, as the group is now almost ready to 
take the workin hand. The Germans affect to disregard absolutely the protest 
of the Eastern Telegraph Company, which they say concerns only tbe Porte. 
They contend that the Eastern Company cannot lay the line failing the consent 
of the Roumanian Government, which bas made exclusive arrangements with 
the German group, and that therefore the claim of the British company to prior 
rights falls to the ground. The Germans feel confident that they will induce 
the Porte to overrule the privileges of the Eastern Company, and the course ot 
the next week or so willshow whether their efforts will be successful or not. 
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What Telegraph Clerks Would Like.—The twentieth 


annual Conference of the Postal Telegraph Clerks’ Asscciation . 
woastle-on 


opened on 14th inst. at Ne -Tyne. The programme of 
demands for discussion by the Copferenoe included an advanced 
-ecale of remuneration with a maximum of £200 per annum, aftet 
paseing а technical examination; promotion by efficiency, good con- 
duct, and seniority; a seven hours’ day, with overtime calculated at 
the rate of 42 hours per week; the annual holiday to be confined to 
superior appointments in the Postal Departeueat to be open to tele 
su ap t open 
graphiste; retirement to bs optional any time after 50 years of age 
on two-thirds pay, and compulsory at 60; the right of combination ; 
and compulsory overtime to be limited to six hours weekly. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Belgium. — March 28th. Tenders are being invited 
until 28th inst., by Le Société Nationale des Obemins de Fer Vicenaux 
of Brussels, for supply of a be of accumulators for use in 
connection with a system of light electric railways in the Liège 
district. Tenders to be sent to the company, 26, Rue de la Science, 
Brussels, whence particulars may be obtained. 


Blackpoe].—March 27th. The Tramways Committee 
ere for 15 electric tramway cars. See “ Official Notices” 


Cardiff.—April 3rd. The Corporation wants tenders for 
the wiring and fitting up for electric light the new Fish Market in 
the Heyes, Oardiff. Particulars, &c., from the electrical engineer, 
Eldon Road, Cardiff, deposit one guinea. 


Christiania. — April 4th. The Secretary of State for 
Affairs has received a despatch from Her Majesty's Consul- 

General at Christiania, stating that tendsre are invited by the 
Norwegian State Railways Administration, not later than April 4th, 
ly of 475 tons of steel rails with their 


1900, a$ 2 p.m., for the su 
SOUND E fishplates. may be examined on applica- 
tion at the Oommercial Department of the. Foreign Office between 


11 a.m. and 5 p.m. 
of State for 


са 
Benor Dr. Taros rs, 81, Calle Real, Oorunna. Tenders shou d 
be addressed to the President, Senor Dr. Manuel Baifa, Oalle Zafateria, 
Wo. 5, Oorunna, before April 15th. 


Crete.— April 7th. The Secretary of State for Foreign 
Affairs has ved a despatch from Her Majesty's Oonsul-General at 
Canes, Orete, stating that tenders are in by the Oretan Govern- 
ment, not later than April 7tb, for the construction and working of 
tramway lines between Oanea and the suburb of Halepa, and between 
Сапеа and the new Government offices. Buch as have 
been received may be examined on personal appl at the Oom- 
mercial Department on the Foreign Office any day between the hours 
ef 11 a.m. and 5 p.m. 


Dartford.— March 27th. The Urban District Council 
is inviting tenders for the supply of Lancashire boilers, pipework, 
surface condenser, two high steam dynamos and motor етв, 
лан мыш Ru n 
work, arc an u“ ч 
Notices " March 2nd. | s 

Doncaster. — March 28th. The. Corporation Market 
Committee is open to receive tenders for lighting the Oorn Exchange 

срео генов, &., from the Resident Electrical 


Dublin.—April 26th. The Electric Lighting Committee 
wants tenders for six Lancashire and four water-tube boilers and two 
econo ; two 1,000-xw. and two 500-xw. low spesd polyphase 
кеен tor the electricity supply scheme. See “ Official Notices ” 


The Co канов is invit- 
tons fisbplates 
hard тоса 


&c., also 
laying of same for 14:36 miles of single track, and nals 2:96 
Boe “ 


track, 
concrete foundations and making up roadway. 
_ Notices” February 9th. . 


Edinburgh.—April 7th. The Corporation wants tenders 
for the supply of coal, arc lamp carbons, cast-iron pipes, pavement 
box frames, &с., for the electricity supply stations 2 1900-1901. 
Bee “ Official Notices " to-day. 

. Franee.—April 5th. The French Post and Telegraph 
Authorities in Paris are inviting tenders until April 5tb, for the 

ly of 762,000 porcelain insulators, in eight lots. Particulars may 
be o from, and tenders are to be sent to, Le Sous- Secretariat 
d'Etat des Postes et Telegraphes, Rue de Grenelle 103, Paris. 


Bee “ Official 


for wiring 


Halifax. — A 7th. Tenders are being invited for 
electric "ns work for the Victoria Ooncert and premises. 
otioes " March 16th. | Р 


Keighley.—March 81st. The Corporation wants tenders 
the new municipal offices now erecting. Bee Official 
Notices” March 16th. | 


Maidstone.—April 8rd. The Corporation wants tenders 
for steam and water pipes and valves for electric lighting works. 
Sse Official Notices ch 16th. | - 


Morpeth.—April 7th. Tenders are wanted for a com 
мосы — кеше — 


. for the Oounty of Northumberland 
Lanatic Asylum, near Morpeth. Bee ' Official Notices” this week. 


Russia. — April 13th. Tenders are being invited until 
April 13th, by the municipal authorities of Wilna, for the concession 
for the construction and operation of a central electric lighting 
station in the town. Tendersto be sent to Darkmagistrat of Wilna, 
whence particulars may be obtained. 


Salford. — April 9th. The Corporation wants tenders 
for an ash conveyor and two electrically-driven travelling cranes, 
for the new electricity works. See “ Official Notices " to-day. 


Seuthampton.—April 7th. The Harbour Board invites 
tenders fcr a motor transformer with accessories. See Official 
Notices” March 16th. - | j 


St. Anne's-on-the-Se&. — March 28rd. The Council 
wants free wiring proposals. See " Official Notices” March 16th. 


а despatch 
Stockholm, stating that tenders are invited by the Administration of 


tenders for indis-rabber covered cables, wrought-iron and cast-iron 
piping, and box frames, and covers, for the electricity undertaking 
Bee “ Official Notices March 16th. 


3 8 on The ier wants * 
«Official Notices March чы ан 


OLOSED. 


Aberdeen.—The Tramways Committee report that the 
en received tenders for the supply of four electrical 
ears for the Woodside route, and the — 
horse cor», with spare parts of electrical and 
The committee recommended 


and Oo., Ltd., amoun 

equipment is to be We 
bodies, and that they undertake to complete the whole of the contract 
within six months from the date of acceptance. — 


. Bath.—At a recent meeting of the Town Council the 
* Met sger’s recommendation :— 


Oo., Oxford, their No, 618 

£2,991; for transformers, the British Electric Transformer Oompany, 

6458 85.; su m switchboards, Messrs. Oowans, Limited, =. 

„ ; main weeks bwitchboards, the Westinghouse Company, 
1,91 


Beckenham.—Mesers. Le Grand & Sutoliff have received 
коены алын очо CH Doro eee electricity 
wor 

the tenders of Messrs, 


Belfast.—The Council has восе 
6 and Messrs. Johnson & Phillips for dynamos were 
accep 


Brighton.— It: is roposed | to | lace the order for " 
combined feeder and DUE switchboard for the electricity works 
with the Edison & Swan Company at £502. 


Cardiff.— The Corporation has accepted the tender of 
Mesers. John Williams & Sons, Oardiff, for supplies to the electzic 
light department. Bs perd 

France.—The French Post and Telegraph authorities 


in Paris recently invited tenders for the supply of a. Mee apr Ae 


hone cables, and has рас contrasts as follows:— 
Mathe, of Gravelle—St. urice, 100 kilometres of gutta-percha 
insulated and lead-sheathed double conductor cable at 63,000 fr., 
and 25 kilometres ditto., but with seven conductors, 80,000 fr.; M. A. 
Grammont, of Pont de Oberny, 13 kilometres of lead-sheathed 
3-conductor cable at 88,080fr. ; La Société Industrielle des Telephones 
of Paris, 42 kilometres ditto., but with seven conductors, at 155,106 fr. ; 
and the India-Rubber.Gutta-Percha Company, of Persan-Beaumont 
(Seine-et-Oise), 14 kilometres ditto. at 60,270 fr. 
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tenders : —Meesrs. Mecban & Sons, fi up 


at a cost of £515 108. 

II ford.— The District Council has the following 

roposed elei ty su works:— 

For water-tube boilers with fittings, economiver, f 
Messrs. 


. Company, £317 10. Under- 
engine crane, Soathgate Eogineering fer pablie dri viva 


amounts to £41,341 11s. 11d. 


Inverness.—The Town Oouncil has accepted the tender 
of the Brush Electrical Engineering Company, Limited, for electricity 
works, amounting to £21,000. | 


London.—The Shoreditch Vestry on Tuesday received the 
follo two tenders for the supply of two additional boilers for the 
electric light station :— | 
Babcock & Wilcox, Limited, Haythorne Tubular Boiler 

London ads 2% £1,650 Syndicate, Ltd., Glasgow £2,400 

The tender of the first-mentioned firm was accepted subject to the 
тре of the Vestry’s electrical engineer. 

foliowing tenders for the annual contracts were accepted :— 

ENGINEER'S Stores: W. H. Willoox & Co, and Hunns & Co. ' 

IRONMONGEKY AND TooLs: J. E. & S. Spencer, and F. Bird & Co. 

ELECTRICAL BUNDRIEs: Johnstone, Benjamin & Co., the Edison & Swan 

„апа Williamson & Joseph. 

The tender of Messrs. Storrs, Bons & Oo. was recommended for the 
erection of the chimuey shaft at the new твары station at the 
sum of £5,499 less £600 allowed for old buildings on the site. This 
was postponed, 


gton. — The Vestry has accepted the саса of 


of two 


tensions to the steam and water mains, 
and superheaters, at £9,461. 


Stoke-on-Trent:—The Guardians Bailding and Estates 
Committee received between 


pany, of Manchester, amounting to £1,600, be acca , also the 
tender of Mr. G. Margetts, of Manchester, for the wiring and 
accumulators, at £1,126. The work in accordance with these tenders 
would be carried out at a cost of £2,726, or £674 less than the estimate 
of the electrical engineer. The report was adopted by the Guardians. 


—————————————— 


FORTHOOMING EVENTS. 


Friday, March 2310. — At Б p.m. Physical Society. Agenda:— 
"HE ‚1. "An Blectro- t, by Prof. 8. Р. 
Thompson, F. RS.; 23. Some Ex ente 

Y bass LA by Mr. P. E. Shaw; 3. "An Elec 
crometer," by Mr. P. E. Bhaw. 
At 9 o'clock. — Royal Iostitution of Great Britain. Sir 
Andrew Noble on “ Some Modern Explosives.” 
Baturdsy, March 24th.—The Manchester Association of Hagineers. 
! Paper by Mr. W. Heap, Manchester, “ Тһе Tool Room. 
(a) For the Manufacturer; (5) for the Engineer.” 

At 3 p.m.—Royal Institution of Great Britain. Thi d 
lecture on Polarised Light," by Lord Rayleigh. ` 
Monday, March 26th.—At 8 p.m. Society of Arte. Fourth Cantor 

lecture on "Photography of Colour,” by E. Sanger 
_ Bhepherd. 
At 11 8. m.— Institution of Electrical Engineers. Students 
visit to the works of Messrs. Easton, Anderson and 
Goolden, Limited. 
Wedresiay, Mack асц 7.90 
| ngineers, Students Meeting. Paper on Electricity 
Meters,” by R. Lloyd Pearson (Student). 


ә 


.m. Institution of Elestrical 


Thursday, March 29th. — At 3 pm. Ohemical Society. Annual 


general meeting. Presentation of the medal 
to Prof. W. H. Perkin, jun, F. R B. At 8.330 p.m. the 
Baneen memorial lecture will be delivered by Bir Henry 
E. В жозе, F. R. S., Vice-President. 
Friday, March 30th—At 8 p.m. Bilectro-Harmonic Soci ty. Lu 
CAEDE concert for the 1899—1900 season. Onfé 
00 


Thursday, April sch. — At 8 o'clock. Institution of E'eotrical 
D M А 


At 8 p m.— Civil and Mechanical Engineers Society. P.of. 
Sharp, B. e., Wh. So., A. M. I O. B., on Fiy-wheel 
Accidents." 


At 8 p.m.—The Röntgen Society. O:dinary meeting 
on “The 


and Development of Micro-organisms," by Dr. Norris 
Wolfenden and Dr. Forbes Ross. 


Friday, April 6th.— At 9 p.m. Royal Iastitation. “Solid Hydrogen,” 
dy Prof. Dewar, F.R B, 


Monday, April 28rd. — At 8 o'clock. Ios'itution of Civil Мал 
| The lecture, 


neers. 

eighth “ James Forrest” Sir William 
Preece, K. O. B., on “The Application of Electricity 
to Engineering." 


CURRENT SPECIFICATIONS. 


IL—DARTFORD ELEOTRIO LIGHTING. 


SUMMARY. 

System.—Direct current three-wire, with a pressure of 
460 volts between outer conductors at dynamo terminals, 

Output of Engines.—A normal load of 100 kw. | 

Output of Dynamos.—A normal load of 100 kw., but 
see commenta below for output under special conditions. 

Speed Specified.—Not to exceed 460 revolutions per 
minute. | 

Time of Delivery.—To be stated in offer. 

Stipulations as to Wages paid to Workmen.—Those gene- 
rally ire рэ as “current for competent workmen” in 
Council's district. | 


Stipulations as to Removal of Foreman.—Very stringent. 
See comments below. 

Penalty for Late Delivery.—Ono per cent. for first four 
weeks, 2 per cent. for further periods. See comments 


ow. 
Arbitration.— Provided for. See comments below re scope 


of same. | 

This specification, prepared by Mr. W. O. O. Hawtayne, 
M.I.E.E., asks for plant for a complete electric lighting 
scheme for the town of Dartford. : 

Ав it is that eventually electrical energy for both 
lighting and traction purposes will be required, the three- 
wire low tension direot current system has been adopted, the 
dynamos being provided with an over-compounding ооп to 
render them suitable for traction work. 

The first instalment of generating plant will consist of 
two 100-kw. steam dynamos. The manner in which these 
are d eri leaves little to be desired, the requirements are 
clearly stated, and no manufacturer can complain that insist- 
ance upon details debars him from offering his standard 

lant. The only points tenderers must bear in mind are the 

eavy overloads talked for, viz., 25 per cent. over normal full 
load for periods of one hour, and in the oase of the dynamos 
it is not clearly specified whether this overload is on the 
normal output of 100 Kw., or whether, when working on a 
traction load, it is on 200 ampares, in which oase the total 
overload will far exceed 25 per cent. It is specified that the 
tem rise of 60° F. after a full load run of six hours 
Shall be measured by the resistance method. This is very 
stringent, many consultants allowing 80° F., or even more, 
when using this method of determining the final tem- 
perature. 

We note that tenderers for storage batteries are asked for 
maintenance offers for the cells up to 100 per cent. of their 
rated capacity for different terms of years. : That such a 


course of action is possible proves the confidence which 
manufacturers have in the types of cells now on the market. 


The general conditions are, in the main, drafted on the 
lines of the standard clauses agreed upon between the Muni- 
cipal Electrical Association and the Electrical Plant Manu- 
facturers Association, but it is quite possible that misunder- 
standings may arise on the following points unless care is 
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taken by tenderers to make their position clear when sending 
in offers. 


Thus in Olause 4 we have the following :— 

Tenders may be sent in for one or more complete sections of the 
work, as described in the advertisement, a copy of which is given 
above, and tendering must fill in the summaries at the end 
of each on tendered for, and the reference space on the cover. 

considered that includes only a portion of the work 
under any section. 


Ату person tendering for the works comprised in one section may in 
addition to sending in distinct and separate tenders, also send a lump 
sum tender for the works included in any of the. sections for which he 
also tenders separately. | 

So far as this goes it seems clear, but it does not define 
what is the final contract sum, a matter of great importance 
to the contractor when we come to consider Clause 28, 
which reads :— 

In саве the contract or the works and things to be done thereunder or 
any part thereof, shall not be completed by the contractor within the time 
appointed for the completion thereof in Oondition 27 the contractor shall 
pay as liquidated and ascertained damages, and not by way of penalty 
to the Council, out of any money which shall then be or may become 
due to him from the Council, notwithstanding any purported sesign- 
ment thereof, 1 per cent of the contract value of the works for each and 
every week or fraction of a week up to and including the first four weeks 
which shall elapse between such appointed time and the actual com- 
pletion of the contrast; and after the expiration of such first four 
weeks, 2 per cent. of the said contract value for each and every week or 
fraction of а week which shall elapse as aforesaid. And the 
Council may deduct any amount which may accrue to them 
under this condition from any amounts due or becoming due from 
them to the contractor, or they may proceed to recover the same 
from the contractor by action at law or otherwise as they may be 
advised. | | | 

If the contract is let in sections the meaning is clear, the 
“contract value of the works” for which each contractor is 
responsible is 2% value of his particular section, while if 
more than one, вау, for the sake of argument, the whole of the 
sections are successfully tendered for by one contractor, there 
is certainly room for doubt. 

It may be stated either that each section stands or falls 
by itself, or that the total value of the whole contract is the 
sum upon which penalty is to be calculated. If the latter is 
the true rendering, and the plant in one section alone is late, 
the Council may demand and the contractor must pay a far 
larger sum as penalty than in the former case, though the 
inconvenience and loss to the Council is the same, 

Another objectionable feature is the graduated penalty it 
is intended to impose, one per cent. per week on contract 
sum for first four weeks late, and two per cent. per week 
thereafter. As we pointed out last week, the maximum per- 
miseible penalty agreed upon in conference between the two 
Associations above mentioned was one cent. per week, 
and it is is Бине to only demand one-half of one per cent, 
per ж e suggest that strong exception be taken to 

int. | | 
e have an arbitration olause which is practically iden- 
tical with the standard draft, bat there is one stipulation in 
the general conditions which seems to withdraw certain acts 
of the engineer from any possibility of revision ; thus Clause 5 


2— | 


` After the contract has been signed, the decision of the engineer ia 
regard to the meaning of the aforesaid plans, or of any dimensione, 
word, sentence or otherwise in the general conditions, sp»ci- 
fications and plans, shall be final and binding on alt parties; 

It should be made quite clear that this clause must be 
in in conjunction with the general arbitration clause 
No. 36. The only other point upon which we wish to com- 
ment is contained in Clause 22, which states:— - 

The contractor shall, in the execution of the said works, employ 
skilled workmen in their various trades and callings, and shall imme- 
diately. dismiss any person employed by him in the execution of the 
works who shall misconduct himself or be incompetent or negligent 
in the performance of his duties, and euch person ahall no: be again 
employed on any portion of the works. The engineer shall have the 
right to require tne immediate removal, either tem Orary or per- 
manent, of any such person, and the contractor shail comply with 
such requisition. "a 

. We recognise that it is just and fair that the engineer 
should have the power claimed in the last clause, viz., to 
require the removal of any worker against whom he has due 
cause of complaint; bat we urge that it is going quite 
outside his province to ask for power to force an employer to 
dismiss an employé, who the employer knows under other 
conditions of working would prove quite satisfactory. it is 
а demand which we consider unjust and unfair, and when 


‘onoe ita true character is understood we feel sure that its 


enforcement or inclusion in any formal contract will not be 
pressed. 


NOTES. 


Electrical Engineers for the Front.—The active 
service company of the Electrical Engineers Royal Engineers 
left Chelmsford, where they have been mobilised, last Friday 
morning by a special train at 5.30 a.m. In spite of the 
early hour a large crowd assembled in the streets and at the 
station to wish them good-bye. The proceedings commenced 
about 4.30 аш, when the “night shift” from Messrs, 
Cromptop’s works marched en masse through the town to 
the station. From this time onwards the crowd rapidly 
grew in proportions, the numbers being increased by the 
members of the “day shift,” who had been allowed an extra 
half hour on this special oocasion. A torchlight procession, 
with band, accompanied the troops from their temporary 
barracks, in Springfield, to the station, the heartiest of good 
wishes being everywhere expreased by the people, who, in 
Ше of the oold'and early hour, thronged the streets. Оп 
the platform were assembled the relatives and friends of those 
ging out, all the members of Messrs. Crompton’s staff, the 
Officers of the local volunteer corps, the members of the 
Aro Works Papils’ Club, and others. The train, which was 
also conveying Paget's Horse, from Colohester, was punotual, 
and the troops quickly entrained. Cheers were given for 
“The Electrical Engineers,” “Captain Lloyd," and “ Lieu- 
tenant Pott,” and counter-cheers by the troops for **Chelms- 
ford." The train moved off to the strains of Auld Lang 
Syne,” and the proceedings terminated with * God Save the 
Queen " in the orthodox manner. The Electrical Engineers 
Bailed in the iy ai gle Tagus, from Southampton, later in 
the day, and we feel sure that our readers will join with us 
in wishing them “ God speed and a safe return." 

The Morning Post says that the War Office has approved 
a proposal for a further detachment of Electrical Engineer 
Volunteers to be formed for South African service. Another 
engine with dynamo and a couple of waggons is to be pro- 
vided for the use of the corps. 


Horis Pattison and Bathurst v. The National Tele- 
phone Company, Limited.—This case was in the list for 
hearing before Mr. Justice Buckley in the Chancery Division 
on Wednesday last. Before the case was called on, Mr. 
Astbury, Q.O., for the plaintiff, said that the action was 
brought against the defendant company for a mandatory 
order compelling them to remove 610 wires which were ра 
over the plaintiff.’ premises and attached to the roof. . 
Stokes, for the defendants, had, on behalf of his clients, 
agreed tc consent to judgment, and therefore all he (Mr. 
Astbury) should ask for now was a mandatory order and an 
inquiry as to damages.—Mr. Stokes said he would agree to 
this, and asked for seven days' time in which to comply with 
the order.—Mr. Astbary agreed, and his Lordship made the 


order asked for, and gave the plaintiffs the ooatsup to and 


inoluding the judgment. 


Prussian Academy of Sciences Bi-centenary.—This 
anniversary was celebrated by & meeting, at the invitation of 
the Emperor, at the Royal Castle, Berlin, amid a noble 
display, on Monday last, À number of decorations in honour 
of the occasion were awarded, and we are pleased to note 
that several British scientists and scholars were elected 
membera of the Academy. Among these were included 
Lord Kelvin, сп member; and Sir John Bardon 
Sanderson, corresponding member. 


Ia formation Wanted.— Mr. B. Ley Alkin writes from 
Leeds as follows: —“ Oan you kindly inform me of any firm in 
the kingdom making cast-iron oommutator segments to 
gauge? The ones I am using at present are cast dead to 
gauge, absolutely free from blow-holee, and cast with any 
form of lug required. These I have, however, to get from 
America, the length of time in delivery being the only draw- 
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The Trolley Car in China.—A Chicago exchange quotes 
from the Cleveland Plain Dealer эв follows :— 

English and Japanese capitalists have the franchise for the first 
electric railway in the Flowery Kingdom. The railway will be three 
miles in length, and the street eon Plas it will ran is one of the 


most densely populated in the world. The Chinese have no objec- 


tion to electric railways.— From late telegraphic news. 


Oleal um tlack foh tlolley ! 
Look out foh e tlain ! 


Nose wantee pay. 
Btealee on e platflęm, 
Gettee pletty gay. 
Likee muchee lectlic, 
Makee lottee spalk, 
Allee samee fliwok, 
Oatchee in 'e' dalk. 
Chinee pickee wi’ up, | ` 
Lookee likoe clam ; 
Ohinee yellee “ Hellee ! " 
Sayee muchee dam 
Oleal um tlack foh tlolley ! 
Heal um bellee ling 
Chinee no can catchee— 
Gonee to Tien Tsing. 
Chinee likes tlolley, А 
Likee goinside; ` 
Save up he cashee— 
Thence tekee lide ! 


Rivals.—The Journal of Gas Lighting эр to ba 
wearied by reading that this, that and the hee fire bas 
been caused by gas, or gas explosions, for he yawns quite 

itifully in a would-be critique of the recent fire at Maiden 

ane electricity works, In our mind's eye we can see the 
oocupant of the editorial chair pull himself together and rab 
his hands quite gleefully as he reads the account in the 
technical journals describing the effects of the fire. He 
seems to fairly gloat over the opportunity of breaking the 
monotony of gas explosions and having a hit at electricity 
supply works. He strives hard but unsuccessfully to prove 
that the Maiden Lane occurrence was caused by electricity. 
As we stated a fortnight ago there was not one iota of 
evidence to that «есі; but there лаз been overwhelming 
evidence of mishap upon mishap, fire upon fire, fatality upon 
fatality, in connection with gas supply where gas has been 
the direct cause, and this sad fact has, perhaps, inclined the 
Journal to hyperctiticiam. We have not room to deal with 
the comments in detail, but we content ourzelves with merely 
taking exception to a sentence which says that “ indis- 
pensable assistance was rendered to the distracted engineers 
at the station by the district officers of the Gas Light and 
Coke Company, who, being appealed to, lent lamps, and gave 
all the pa their ed to Mr. Patchell in his emergency.” 
This we believe to be nothing lees than a fabrication, for 
careful inquiry has failed to reveal any foundation whatever 
for such a statement. The gas company were not appealed 
to, nor did they lend any lamps. The writer says“ Tell us 
the exact origin of the fire, and confidence in electricity 
supply works will be in a measure restored.” Really, it is 
agreeable to find that our gas contemporary ever placed cor. 
fidence in anything but its own antiquated system of illu- 
mination ; and it is certainly entertaining to read what 
might have been” if so-and-so had been something else 
instead of what it happened to be. 


Municipal Trading.—Lord Avebury opened a discussion 
on this subject st the monthly dinner of the London 
Chamber of Commeroe, held at the Т'госайего оп Wednes- 


y. 

Ín the House of Commons the same evening Mr. Balfour 
said that he could not yet name a day for the consideration of 
the motion for the appointment of a Committee on muni- 
cipal trading. 


. Polarised Light.—Laat Saturday Lord Rayleigh de- 
livered the second of his series of lectures on “ Polarised 
Light” at the Royal Institution. 


General Post Offce.—Mr. H. R. Kempe bas been 
appointed Principal Technical Officer, Engineer-in-Chiet’s 
fice, in the place of the late Mr. M. Cooper. 


A Critics Error.—The Municipal Journal in its last 
issue takes to itself oredit for the decrease of £25,000 
in the profits of the City of London Eleotrio Lighting 
Company for the year 1899, as compared with 1898. We 
have not the least objection to our esteemed contemporary 
doing this, for nothing pleases it better than to oppose, in 
one way and another, electrical progress by private enterprise. 
The M. J. is again railing at the Cit oompany for high 
charges for current, notwithstanding the reductions which 
have been made recently. The writer maintains that “there 
is still plenty of scope to lower them,” but as we read further 
on we gather that, for private lighting, the company is selling 
two Board of Trade units or more for the price of one copy 
of our contemporary, viz., 1d.! Two units a penny should 
below enough, in all conscience, and there is no municipality 
that can beat such a record. We are told that last 
the company gold 74,447,081 units for re lighting, for 
which it obtained £160,411 15s. 9d.” We may not believe 
it, of course, but our contemporary should see that its figures 
are in keeping with its contention as to high charges before it 
flings its diatribes abroad. 


. Lectures.—At the Royal Albert Institute, Windsor, last 
week, Mr. A. B. Harding lectured on “ Electric Waves and 
Wireless Telegraphy.” _ | em | 
At the British Schools, Eastwood, on 14th inst., a lectare 
on * The Use of Electricity in Mines, was delivered by Mr. 
Charles Latham. z 

Sir W. H. Preece lectured in the Albert Hall, Sheffield, 
on 16th inst. on Ætherio Telegrapby." 

On Friday last a lecture was delivered at Chudleigh Town 
Hall, on “ Practical Electricity and онш. 

A meeting of the Royal Society of Edinburgh was held on 
19th inst, Lord Kelvin, sident, in the chair. Dr. 
Alexander Galt submitted a third and concluding communi- 
cation in his present research on the Heat of Combination 
of Metals,” towards the expenses of which the British 
Association for the Advancement of Science had given a 
grant of £20. The combinations tested were principally 
alloys of copper and zino, there being 22 of these containing 
portions of copper varying from 5 to 90 per cent. 

Bailie Mackenzie, convener of Electric Lighting Oom- 
mittee of Edinburgh Town Oouncil, read a paper on “ The 
Progress of Electric Lighting in the United Kingdom” to 
members of the Edinburgh Association of Science and Arte 
on Monday night. Hesaid that the success at Edinburgh was 
brought about by selling at a cheap rate, thus obtaining a 
large turnover. | 
- Before the Ipswich Engineering Sooiety last week, Mr. 


Н. S. Jefferies, one of the vioe-presidents, read a paper on 


American Workshops, their Machinery, American Com- 
petition, &o. | | 


Personal.—Mr. Н. Core Gardner wil continue the 
patent business of his late father under the old style, 
“Н, Gardner,” at 166, Fleet Street, E. O. Mr. H. 0. 
Gardner is a duly registered patent agent, and has зеп in 
the Fleet Street business for many years = | 

The employé: of the Consolidated Telephone Company, 
Coventry, on 17th inst. presented Mr. W. J. M. Menzies 
with a beautifully framed testimonial as & token of the high 
esteem and regard in which he was held by them during the 
15 years of his association with them as general ‚тег of 
this company, which position he relinquished some months 


ago. 
. Mr. R. M. Oarr has been appointed assistant electrical 
engineer to the Bexhill-on-Sea Urban District Council. 


Appointments Vacant.—A mechanical draughtsman is 
required for the electricity works at Islington at £134 per 
annum. See Official Notices " to-day. 

A mains superintendent is wanted at £180 a year for 
Southampton. See Official Notioes to-day. 


The Institution of Civil Engineers.—The annual 
dinner was held on Wednesday evening in the Merchant 
Taylore' Hall, Sir W. H. Preece preeiding. 


(Continued on page 493.) 
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THE WILLESDEN ELEOTRICITY WORKS | 


‚ OF THE METROPOLITAN ELECTRIC 
SUPPLY COMPANY, LIMITED. 


PROBABLY since Mr. Ferranti: startled the electrical world 
by erecting what. were then comparatively huge electricity 
e 


works at Deptford, and transmi energy 5 miles 
to London at the un ented pressure of 10,000 volta, no 


found n 
capacity equal to that already installed in these stations, in 
order to cope with next winter’s demand > while the ex- 


The whole of the ironwork was carried out by Sir Wm. 
Arrol & Oo., while the brickwork was undertaken by. the 
company itself. 

The present boiler house is 164 feet long by 88 feet wide. 


The boiler plant now at work consists of two rows of eight 


Babcock & Wilcox water-tube boilers, fitted with guper- 
heaters ; eight of these are provided with Vicars mechanical 
stokers, two are to be equipped with Babcock & Wilcox 
stokers, and the remainder are at present hand fired. The 
coal bunkers, of about 1,000 tons capacity, are situated over 
the gangway between the boilers, and are filled by means of 
the Temperley 5 the ooal is fed to the boilers by 
means of “we and shoots. Ashes and olinker from the 
boilers fall down inclines into trucks under the boiler room 
floor, which are removed and tipped into barges by means of 
the rter. Each boiler has a heating surface of 8,500 
equare feet, a grate area of 62 square feet, and has 160 tubes 
3{}$ths inches in diameter. The working pressure is 160 lbs., 
but the boilers are all built for 200 Ibs. per square inch, and 


Elec. Fay. 


GENERATING SETS AND Exclr ERS. 


tension scheme contemplates the ultimate increase of the new 
works to six times their present size t 

The works have been erected оп a site of about 9X acres 
belonging to the company, partly in Willesden and y in 
Acton ; access to it is readily obtainable by the Midland and 
the London and North-Western Railways, and the Grand 
Janction Oanal, which bound three sides, while the fourth 
side is formed by Acton Lane, The site is, therefore, an 
ideal one as regards accessibility. 

A siding from the London and North-Western Railway 
and a wharf on the canal bank have been provided, from 
either of which coal can be unloaded and cared into store 
by means of a Temperley transporter, of which we shall give a 
view on a later page ; the coal store is of large capacity, and 
is intended to form a reserve for all the generating stations 
belonging to the company. | | | 

The arrangement of the buildings, ав at present erected 
and as planned for future extensions, is shown on the plan 
overleaf. They will eventually comprise a central п 
room 384 feet long by 112 feet wide, in two baya, flanked on 
either side by a boiler house,.384 feet by 88 feet. There 
wil be four chimney shafts, each 165 feet high and 18 feet 
6 inches in diameter, Of which one is already built. 


tested to 350 lbs. The stokers are driven by two Chandler 
enclosed engines, connected by means of clutches, so that 
either can be run and the other held in reserve. 

Both steam and feed pipes are arranged on the ring system 
in the boiler house; the former аге of steel, with heavy loose 
flanges, and the joints are made with рр rings. 

The engine room is at present 176 feet 6 inches long, 
by 72 feet wide, and 36 feet high to the eaves. The main 
roof, of glass and iron, is braced in all directions, and 
spans 57 feet; the remaining width is covered with a 
tempo roof, the material of which will be made use 
of when the engine room is enlarged to its final dimensions, 
The wall next the boiler house and that at the south 
end are of brick, but the remainder of the construction is, for 
the most part, iron. The north end is, in fact, closed by a 
huge galvanised iron screen, which is provided with wheels, 
and will be used again and again as the engine room is 
extended а у. | à 

The foundations of the generating sets are concrete 
cm » ipic thick. m peris dine was found 
to of exoellent quality for brick-making purposes, во 
the company proceeded is tura what would otherwise have. 
been а serious incumbranoe into a valuable asset by putting 
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down а complete brick-making plant of the most modern 


type, including a Belgian kiln, Bastin brick-making 
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machinery, and drying tunnels. The bricks will be used by 

the company in ing out the extensions of the works, 
The engine room is served by an electric travelling crane, 

made by Messrs. Higginbotham & Mannock, capable of 


present installation. Eventually there are to be no less than 
18 sets of the same size. set consists of a 2,500 H.P. 
Westinghouse engine coupled direct to a Westinghouse t wo- 
pue alternator, the engine being entirely on one side of the 

tter. The most striking feature of the engines is their 
massive construction ; they were, in fact, primarily designed 
for strength and absolute reliability of working. As we 
gave a number of particulars of these and of the generators, 


Low PressurRE Room AND SUBWAY., 


in our issue of the 16th ult., we need not again describe 
them at length. 

The governors are of the fly-wheel type, acting direct on 
the high pressure valve, and varying its travel in acoordanoe 


AC}, 
A 


L^ 
- 
c 


7 GENERAL VIEW or ENGINE Room FROM SWITCHBOARD GALLERY. 


lifting 80 tons. A single motor is used, mounted on the 
crab, and taking current from bare copper wires stretched 
across the crane, | 

The generating pont already in position consiŝts of three 
1,500-Kw. sets, while a fourth is on order to complete the 


with the load ; the low pressure piston valves are in dupli- 
cate, and are actuated by a single fixed eccentric. The 
governors have not as yet been adjusted for parallel running ; 
they are, in fact, too sensitive for that p This, 
however, can easily be remedied, When running to assist 
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the older stations the speed is 145 revolutions per minute, the output; the commercial efficiency of the machines, which 
corresponding with 75 periods per second; the frequency is guaranteed to be 95 per cent., has not as yet been tested. 
will be lowered later on to 60, when the engines will run at To guard against breakdown of the exciters, an auxiliary 
116 revolutions per minute. The higher frequency is at storage battery has been inetalled in a iem over {һе dares 
: ormer o А 


órder to арргохі- | | which can be 
as nearly ав ; OIL brought into action 


at a moment's 
notice. There 


quency of the older also a direct current 
machinery, viz., 100 Puppy available 

iods per second. from auxiliary 
- The alternators direct current light 


are of a most in- 
teresting desorip- 
tion ; the armature, 
which forms the fly- 
wheel of the oom- 
bination, is 16 feet 

diameter, and 
weighs 60 tons. 
The two halves of 
the 62- pos. field 
magnet gh. 29 
tons eaoh without 
the winding, which 
in itself is no small 
item. The armature 


and power plant in 
an adjoining build- 
ing. Not a single 
electrical hitch has 
occurred in any part 
of the generating, 
transforming and 
transmitting system 
since the new gen- 
erators have been at 
work, with theslight 
exception of one or 
two fuses blowing. 


separate set of con- 
densing plant, cons 


three separate closed sisting of a Wheeler 
circuits; there are, surface condenser 
therefore, in all 19 ‘ and a Blake double- 
leads from the peri- сү / wag 72 acting air and cir- 

of the агша- culating pump, 
ture to the collector driven by steam, 
rings, and the three the pump barrels 


circuits are put in 
perallel by the oon- 
neotion with the 
latter. It may be 
remarked that, if it 
were desired to ob- 
tain direct currenta 
from these ma- 
chines, it would 
only be necessary to 
provide à commu- 
tator and couple it 


being 22 inches 
diameter, and the 
two single - acting 
steam cylinders 12 
inches diameter, 
with 18 inches 
stroke in each case. 
Each condenser has 
4,000 square feet of 
cooling surface. 
The circulating 
water is cooled by 


up to the existing means of three Bar- 
winding, which nard cooling towers, 
would then be of also supplied by the 


the triplex series 
drum type! This 
brings home the 
е к alternators 

ynamos are 
fundamentally the 
eame machines, A 


Wheeler. Condenser 
and Engineering 
Company, each 
measuring 12 feet 
8 inches by 12 feet 
by 87 feet high ; 
each of these is 
designed to cool 
80,000 Ibs. of water 

hour from 180° 
to 80? F. The hot 
water is allowed to 


these armatures is 
же admirable venti- 

ion; spaces are 
left in the core at 


about 3 inches pitch drip down mata of 
across the face, galvanised wire net- 
through which a ting, in opposition 


powerful current of 
air is propelled by 
the rotation of the 


toacurrent of air 
roduced by double 
ans, 10 feet in 
diameter, driven 
by Chandler com- 


the temperature pound engines at 


rise of the winding =; - — & le c Kex 125 revolutions per 
was practically ns minute. Baffle 


after long runs at 2,500-1.H.P. VERTICAL COMPOUND ENGINE. plates are fixed be- 
heavy load. The | tween the fans in 
output of the machines has been rated with a very wide order to divert the draught into the proper direction. 
margin, as they have been run at 1,800 Kw. for long periods For boiler feed-water there аге three Blake vertical 
without the slightest difficulty. The exciting power at full duplex compound pumps, exhausting into а feed-water- 
load is 150 amperes at 100 to 105 volta orX about 1 per oent. on heater. 
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The switchboard, which we recently described 


together 
with the generators, is placed on the gallery on what will 


eventually be the centre line of the engine room. The 
apparatus thereon is of the simplest, contrasting to a marked 
extent with some smaller, but far more complicated switch- 
boards that we have seen. The main circuits of each alter- 
nator are controlled 
by a single four- 
pole switch, two 
ammeters and watt- 
meters, and three 
automatic circuit 
breakers. The latter 
number is neces- 
sitated by the fact 
that the armatures 
are wound in closed 
circuit ; forthesame 
reason, only one of. 
the foar bus bars is 
earthed , Theexcita- 
tion of each machine 
is controlled by a 
double-pole throw- 
over switoh, am- 
meter, and two 
rheostats — one in 
the exciter field, the 
other in the alter- 
nator field circuit. 


е: board, 
and three swing- 
arm voltmeters for, 


built ар of copper strip on es 8 inches x jthinch x 5, 
у for convenience in extending, and partly to avoid 
the increased inductive гевівіапое that would occur if the 
bars were solid. 
The maina from the switchboard to the transformer room 
and to the alternators are two-wire concentric, of 1 rquare 
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TRANSFOBMER ROOM. 


к one of each pair passing а an automatic cut- 
out of Messrs. Nalder Brothers & Thompson's manufacture. 
Each cable is at present connected with one transformer, but 
as the number of transformers is increased they will be joined 
in parallel with those already connected. The and 
tackle seenon the right of the low-pressure chamber form 
rt of the “ mains 
ischarger, " to to 
which we referlater. 
In the high pres- 
sure room, whioh is 
immediately above 
the other, are in- 
stalled 19 step-up 
transformers of 
250 Kw. each ;. two 
more are about to 
be erected. The 
Miss of the а 
юк еер араз 
step-down, on the 


Willesden 

d of the т 
ype,.made by the 

Eritish Electric 


quency of 60 periods 
per second. The 
voltage drop at full 
load is less than 1'5 per cent. and the power factor at no 
load is over 0°72. 

Each transformer is 2 feet 9 inches in diameter by 6, feet. 
8 inohes high, and or dor about 4 tons. It is mounted on a 


stout under-carriage of steel joists, with massive rollers, so. 

that бй һе котел about with ease. ы pur 
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PROGRESS OF THE CoMPANY’S STATIONS. 


` i m MR 

inch section, and are stated to be the heaviest ever made ; 
they are of the British Insulated Wire Company's lead- 
covered type. Pasing through a subway, the cables, nine 
in number, enter the low-pressure chamber under the 
transformer house, shown in one of our views, and pass 
round the walls впрро ported оп brackets. They are pad 
by conductors leading to the transformers in the room 


of steel joista are attached to each transformer, and provided 
with trunnions. The transformer is then handled as if it 
were а big gun. 

One end of the extra high tension winding is earthed at 
Willesden ; the other is led up to the long-break switch: 
shown above each transformer. Both poles of the primary 
winding are taken through knife switches mounted in com- 
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bination with the extra high tension switch, and all three are 
рм by a lever on the floor level. These features are 
wn in our view of the transformer room. 

Every transformer is subjected to the following testa :— 
A pressure of 15,000 volts is applied for half an hour acroes 
the k. H T. coil, one pole being connected with the H. r. 
winding and the frame of the tranformer ; and a pressure of 
2,000 volta is applied for the same length of time between 
the и.т. coil and the frame. 

. As will be seen, none of the transformers are enclosed in 
cases; to this fact and to the thorough ventilation provided, 
not only i in the core but also in the winding, the remark- 
ably cool running is ascribed. A temperature teat shows 
the rise after 12 hours’ run at fnil load to be only 46° C. 
above the air. This is due entirely to the natural circula- 
tion of air aris И the transformer, as no artificial cooling 


device is emplo 
(To be continued.) 


PROGRESS OF THE METROPOLITAN ELECTRIC 
SUPPLY COMPANY'S STATIONS. 


The curves which we кр herewith form the analysis 
of the combined curve which we gave last week in connec- 
tion with the of the company's meeting. From 
these it will be evident how hard pressed the company was 
last December, when the Willesden works were overdue, and 
every other station was loaded practically to its utmost 
— That every effort was made to cope with the 
den by co-operation between the various works is 
obvious from the way in which, say, Sardinia Street hel 
5 Place, while Rathbone Place passes on a supply 
Manobester Square, and so on; in some cases it even 
uppoama as though two stations simultaneously supplied each 
The lamp connection in the Amberley Road district 
appears pears to have grown moet rapidly, while this station is 
also the only one which has had a surplus of power through- 
out. The completion of the Willesden plant for running 
must have been hailed with immense relief by the various 
resident engineers, coming as it did, just in time ! 


NOTES. 


(Concluded from page 488.) 


Correction.—We are informed by Mr. А. 8, Barnard, 
electrical engineer to the Corporation of Hull, that the 
А -Parker steam d os, which we described last week, 
were installed in the Sculooates Lane electric lighting 
station, and are used for lighting only. 


Alexander v. Automatic Telephone Company, 
Limited.—In the Court of Appeal on ay this case was 
heard on appeal by the plaintiffs from a judgment of Mr. 
Justice Cozens-Hardy. "The question wasas to the liabilities 
of certain directors to pay allotment money due on shares 
held by them. The case had not concluded when the Court 
adjourned. 


The War—An American View,—The London. cor- 
respondent of the New York Electrical World and “ 
delivers ише ian as follows under the heading “The 
Silver Lining: 


There is no cloud without its silvery lining, and the old Мыз is 
being rather forcibly broaght to the minds of lishmen at the 
sent moment. I impression of many thin men that hon 


5 by the news S d aie ee 
0 suffering the ooun periencin 

the means to at їй awaken H land to a realisation of its lack of 
scientific methods, not merel 


of England in its electrical opments. Other countries pays 


scheme encounters, and the mass 


regulations 
and “red tepe” that bave to be overcom ө, and t the conditions. 


imposed by Parliament. The English might truly be said to be their 


own worst enemies. The easy-going self-satisfaction of Englishmen 
as to England and English methods has been the worst evil the 
oo knows. It is getting a rude awakening now, however, and it 
is to be that the lessons of the war taken 
too much of the idea left that what was good enough for 
orétathon te good e for us. Some of our best manufacturers 
предео стег e ш ре кн England does not know 
it "p Жо орев have been for years freely purchasing machinery and 
tools бош the United States and other p ssive countries. Such 


les governing 
will make the path easier for those who are willing and eager to 
introduce new and scientific methods óf manu 


facture, of transport, or 
of lighting. It is a tremendous work to look forward to, but it will 


have to e eee the leadership which she bas 
enjoyed for so many years. 


NEW COMPANIES REGISTERED. 


Bryan Donkin & Clench, Limited (65,329).—This 
company was registered on March March ‘12th, with a capital of d 
in £10 shares (3,600 first preference and 1,400 second preferer ce), to 
wire the businesses of Bryan Denkin & Oo., Limited, th 
Oompany, reg pud and Olench & Co., Limited, " 
business of mechanical, l ipining, and electrical 


g stock, коз and d implements, &. The first 3 bers (each 
with one Donkin, The Mount, Wray Park, о, 
Ist. E.; Lower Addiscombe 


к. B. В. Donkin, Woodside Grange, 

don, engineer; H. J. Donkin, Newlands, Leatherhead, 
5 Olench, iLincoln Works, Chesterfield, engineer; G Мор. 
Olench, Lincoln Works, Obesterfield, engineer; A. G. Webb, 69, 
Barrow Road, Streatham, B.W., secretary ; and G. Olark, Bpital, 
Ohesterfield, en The number of directors is not to be less 
than four not more than six ; the first are Bryan Dopkin, Edward B. 
Donkin, Frederick Olench, Harry J. Donkin, and G. McDakin 
Olench ; qualification, £5,000; remuneration £20 


on 1 business of photographers, lit lith ographers, printers, photo- 

lithographers, ааа of И photegapblo сайы apparatus, and 

pliances, manufacturers wire cables, 
lamps, and electrical SERT and first su 


— ds. 
scribers are :—J. Bilbie, 80, Queen Victoria Btreet, E. O., ер 
— phot iraphle — ma vith 100 shares); W. P. 
am, a maker (w 8 
Gooch, 9, Wf Ross, N. W., consulting engineer Ачка shares); 
A. Fox, 1, Bade Road, Finsbury Park, builder (with 25 shares); А. 
Frosley, iio 1%, New fan, Wt oi stor (eit 1 shan 25 HAM): 


Orellin, 4 

The number of directors 
soven. The first are :—8. Quincey, and others to be appointed by the 
subscribers; remuneration £50 each per annum. 


OFFICIAL RETURNS OF ELECTRICAL 
| COMPANIES. 


Kensington and Knightsbridge Electric Lighting 
Company, Limited (26,193).— This company’s annual return was 
on March 7tb, when 15,000 ordinary, 10,000 first preference, and 
10 000 second preference shares were ч 
capital of £350,000 in 50,000 ordi 
10,000 second preference shares, all 
up on each of 10,000 ordinary, 10.000 HE. ore lerena. and 9,131 
second preference, and £1 109. оп each of 869 second preference ; 
£146,958 10s. bas been received ; 5,000 ordinary shares are considered 
as fully paid. 


Smithfield Markets Electric: Lighting Company, 
Limited (53,351).—This company’s annual return was filed on March 
7th, when 12,000 sbares were taken up out of a nominal capital of 
£100,000 in £5 shares. £60,000 bas been paid. 


Cambridge Electric Supply Company, Limited 
(86,457).—This company's annual return was filed on March 3rd 
when 9,423 shares were taken up out of a nomial capital of 
£100,000 in £10 shares, £8 has been called up on each of 4,970, and 
£4 on each of 4,453. 257,572 has been paid. 
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National Electric Supply Company, Limited (36,457). 
his company's annnal return was filed on 

9,050 preferencs, 10,850 ordinary, and 100 founders’ shares were 
taken up out of a nominal capital of £84,948 15s. in 9,050 preference 


‘shares of £5 each and 10,850 ordinary and 100 foun shares of 
£3 121. 6d. each; £5 has been called up on each of the preference 
and £3 124. 6d. on each of the ordinary and founders’ shares, and. 


£04,943 15s. has been paid. > 


St. James's and Pall Mall Electric Light Company, 
Limited (26,015).—This company's annual return was on 
March 12th, when the entire capital of £300,000 in £5 shares (£20,000 
preference) had been taken up and paid in fall. 


CITY NOTES. 


Brush Electrical Engineering Company, Limited. 


Tgm eleventh ordinary general mee of this company was held on 
Monday at the Oannon Btreet , Mr. J. B. Braithwaite, jun., 


rogress 
which the company was making. That progress could, perhaps, be 
more easily teen on referring to the dividends wbich had boes paid 


balance- 
salient features of the balance-sheet was the 
creditors to whom they owed £49,344, as against £565,222. 
They therefore owed a littlo less. On the other hand, the debtors 
showed an increase, and they were owed £139,930, as against £123,380. 
They were therefore owed £6,000 more, and they therefore owed 
about £6,000 less, and the balance in their favour of those two items 
was about £12,000 better than at the end of June, which was an 
indication that their busiooss was gradually and steadily improving. 
Their sharesand debentures on the credit side atood at £70,953 163. 3d., 
but the market valuation cf those that were quoted was considerably 
in excess of that figure. The depreciation reserve fand stood at 
£15,000, instead of £10,000, as the result of the vote at the last 
meeting, and tbat day the board asked them to place a further 
£2,500 to that account. There were drawbacks to pup depre- 
ciation reserve fund invested in soft-edged gecarities, and there were 
advantages, and they tried to strike a happy medium between the 
two. The advantage was that when they wanted the money it was 
there, and could be got at, and it was not mixed up with the business, 
He would poiat out that it was distinctly a depreciation reserve fund, 
and if aS any time there was a large outlay on renewals of plant, 
they would feel quite justified in going to tuch reserve. Hitherto 
that had not be and it 


the half-year. The balance for the whole year ending Jane 3th, 
1899, was £31,880, so that the past half-year showed an improved 
result cf about £3,400. With regard to capital єх penditure, he told 
them at the last meeting that owing to the rapid increase in their 
business, they were forced to continue capital expenditure 
on а somewhat considerable scale. Daring the half-year they spent 
£23,571 on farther additions to their works at Loughborough, and 
they bad farther addi ions in progress, or under contract, amounting 
to another £53,000. They had acquired а further nine acres of froe- 
hold land, and bad now something like 28 aores of freehold land, and 
if it became necessary to add to the large engineering shops, they 
would have the land in the right position to do во, To provide for 
the increased capital expenditure forced upon them, they proposed 
issuing & portion of the unissued ordinary and preference shares, and 
they proposed to issue а sufficient amount to provide for all the 


Match 9th, when S 


ferred to revenue socount. 


fore proposed to issue 30,000 preference and 30,000 ordinary 
shaves, aud offer them to the shareholders linked together. 
As, however, they did not wish to pay interest on the 
whole amount until it began to earn profits, they would make the 
shares, which were, as they knew, of £3, payable by four instalments. 
Their car shop was in fall working order, and they were going to 
build another one of equal siss. They had added very considerably 
to their heavy engine shop, and hoped to have it open by the end 
of June. The м" 1 N A they T 
great hopes of, ally i eir e ons, and аррагеп 
had become one of the most ular generators in the country. 
They had also a large amount of work on hand in their car shops, for 
various Оо ons in the country sdopting electric traction were 
all wanting cars, not by dos ne as used to be the case, but by 
hundreds. They had turned out some of the trains for the Central 
London Railway, which would be shortly opened. Their business 
was а very varied one, and, therefore, if one branch was slack they 
looked to be busy in others. "o | ` 
Mr. Sampmrson recorded the motion for the adoption of the 
report, and 16 was agreed to. 


Bournemouth and Poole Electricity Supply 
Company, Limited. > 


THE annual m of this company was held at Winchester House 
on Monday last, Mr. A. Н. Sanderson presiding. 

In mo the adoption of the report, the Онатвмли said that the 
report dealt with the second year of the company's existence, but 
the first in which the accounts of the two companies had been 


undertaking | 
the other side, the profit balance was shownat £8,883, after deductin 
general charges, working expenses, and so on, which was a substantia 
increase on 1898's figure. This was increased by interest and divi- 
dends receivable from the Richmond Company, £2,483, less amount 
apportionable to capital £2,400. After deducting directors’ fees 
for two years (£800), there remained a balance of £7,717, as compared 
with 26013 for 1898. The balance of £7,717 was carried down, and 
including the balance brought forward from last year and dedecting 
£1,500 for depreciation, and £693 for interest and ial redemption, 
there was £6,799 to the credit of net revenue. The full dividend 
was paid on the preference and 5 cent. was recommended for the 
ordinary shares, leaving £1,289 to carry forward. With reference to 
the progress of the business, the lamp connections were 44,096 8-C.P. 
at December 31ef, an increase of 10,364 for the year, and applications 
representing 681 more were waiting connection. The increase was a 
record, and they had done even better than anticipated. The current 
sold during the year was 528,039 units against 414,662 for 1898, an 
increasé of 113,377. Terms had been arranged for a supply of power 
to the Poole and District Electric Traction Oompany, and they looked 
to this to bring a considerable addition to revenue. It would pro- 
vide thém to a certain extent with a day load. The issue of £70,000 
44 per cent. debentures was over-subscribad. The increase in revenue 
had ccourred notwithstanding the decreased charges to consumes. 
With reference to the Richmond undertaking, they had only lately 
purchased it; although they had made some reforms which would 
eventaally turn out very ry and increase the revenue, they 
had hardly had time to derive much benefit from the Richmond 
company, except so far as the small balance which had been, trans- 
They had made а very satisfac 
purchase, and they might look forward to sucoess in the future. 

The motion and one declaring dividend at 5 per cent. was carried, 
as were also resolutions re-electing Mesars. F. E. Savory and R. P. 
Bellon as directors, and the auditor. 


Barcelona Tramways Company. 


AT the meeting of this company on Wednesday the report published 
in our last issue was adopted. 

The Снлівмли, Mr. E. M. Underdown, Q. O., after going over some 
of the items contained therein, added tbat the board would probably 
later on submit a scheme for converting the Hasanche lines from 
mule toelectrical working. Some of the directors were going to Bpain 
to atudy that question on the spot. The electric traction installation 
was daily becoming more and more established, and it was gratifying 
to find that the receipts were also increasing in a satisfactory manner. 
For January and February of this year the receipts had exceeded by 
£4,522 (equal to 31 per oent.) those for tbe same period of 1899. 
It could not be expected that so large & growth in the traffic would 
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contipue indefinitely, but the quicker and better service that electric 
traction made possible was sure to have its effect. The diminu- 
ыу be dil act foal peopeced te give any ты pates until 
to give any specific figures un 
the system had been in full swing and it was known exactly on what 
basis to calculate the expenses. With increased receipts and 


issue of capital they money enough, they thought, for all likely 


purposes. | 

A resolution “declaring 5 per cent. on the preference and 2 per 
cent. on the ordinary shares was carried. As to the question of sell- 
ing the undertaking, it was stated that if an offer were made which 
would give the shareholders a satisfactory premium on their capital, 
it would have to be considered. ; 


The County of London and Brush Provincial 
* Electric Lighting Company, Limited. 


Tus directors’ report to be freee ted to the meeting to be held 
at Winchester House on ; March 26th, reads as follows:. 


expenditere d the year, on account of the company’s London 
districts, amounted to £155,608 12s. 91., making the total expendi- 
ture in respect of those districts up to December 31st last 
£718,195 18s. 11d., lars of which are given in Capital Accounts 


Nos. 5, 7, 9, 11, 18 and 15. The expediture was met by the issue, 
in Jannary, 1899, of £200,000 44 per cent. debenture stock at a 
premium of £8 pe cent. The premium received from the above- 
mentioned issue has been applied as follows:— 


Reduction of general preliminary expenses .. sen 20 .. £10,000 0 0 
Writing off costs in connection with applications for provisional 
ers sx EN M ЕР БЕ А s НЕ е 2000 00 
Amount placed to reserve for depreciation, repairs and renewals 4, 000 0 0 
£16,000 0 0 
REVENUE.—Balance from last account after payment of the 
final dividend on the preference shares for the half-year 
ended December 81st, 1898, less income-tax РР es .. £5,775 18 6 
Balanoe from revenue account No. II,, after payment of directors’ 
feos, rent, rates, taxes, general establist ment charges, wages 
and proportion of salaries `.. Vs ps s e 45,417 8 6 
Making a total available revenue of . £51,193 7 0 
From which must be deducted the following items :— 
(a) Interest on debenture stock, including interest on 
instalments paid in advance .. vi a . . £5,083 11 0 
(b) Iaterim dividend on 20, 000 6 per cent. preference 
shares for half-year ended June 80th, 1899, less 
inoome-tax "T es i. - m .. 5,800 0 0 
(c) Amount placed to reserve for depreciation, repairs 
апа renewals © " T à P .. 6,500 0 0 
; 17,982 11 0 
Leaving for further distribution .. . £88260 16 0 
The directors recommend : — 
(a) That payment of the rim dividend on the 20,000 6 per cent. preference 
shares for the half-year ended June 80th, 1899, less income-tax, be confirmed. 


(^) That a further dividend on the 90,000 6 per cent. preference shares for the 
half-year ended December 81st, 1899, less iocome-tax, be declared ; and 
(c) That a dividend on the 40,000 ordinaty shares for the year ended 


December 81st, 1899, at the rate of 4 per cent per annum, less income-tax, be 


declared, and that the same be paid toall proprietors registered at Maroh 18th, 


This will absorb £21,266 134. 4d. and leave a balance of 
£12,594 2s. 8d. to bs carried forward. The company’s interest in the 
Richmond (Surrey) Electric Light and Power Company, Limited, 
bas been of to the Bournemouth and Poole Electricity 
Bupply Company, Limited, at a profit. Far the information of share- 

, & map 1 London areas of sapply is 
attached hereto. The having accepted in November last 
Mr. A. J. Lawson's resi as engineer and manager, have 
appointed Mr. Charles P. N ав chief engineer to the company. 


` Lompom SrATIONS. 


St. Luke and Clerkenwell, Eastern Holborn and Western Holborn 
ani St. Giles.—The balance to credit of revenue for the 12 months 
ended December 31st, 1899, amounted to £8,707 7s. 9d , detaile of 
which are given in revenue accounts Nos. 6, 8 and 10. Ia these 
districts, the total applications to December 31et last, inclu 
power, represented the equivalent of 80,923 8-ОР. lamps, of w 
61,188 were then connected to the mains. The applications for the 
year represented an increase of 37,324, and the connections an in- 
crease of 24,886. At the same date 84 users of motors, aggrogating 
381 H р. were supplied from the company's mains, showing an increase 
of 253 H.P. for the year, and further applications have since been 
received, raising the total to 125 users, representiog 686 нр. The 
special plant erected for the generation of continuous current for 
power purposes is capable of supplying 2,000 н.р. A supply of 
cirrent in the Western Holborn and St. Giles district; was commenced 
in the summer of last year. The local authorities have not yet given 
their consent for the commencement of the compulsory works under 
the provisional orders held by the company for Mile End Old Town, 
Bt. George’s-in-the- East, and the district of the Limehouse District 
Board of Work. 
` Wandsworth District (including the parishes of Patney, Wands- 
worth, Olapham, Streatham, and Tooting), Camberwell and St. 
George-the Martyr, Southwark.—The balance to credit of revenue, 


for the 12 months ended Decamber 31st lass amounted to £11,136 103, 
details of which are given in revenue accounts, Nos. 12 and 14. In 
these districts the total applications to Dacomb3r 3186 last represented 
the equivalent of 56,876 8 ср. lamps, of which 54,647 were then 
connected to the mains. The applications for the year represented 
an increase of 24,240, and the connections an increase of 25,733. 
The work of laying mains throughout the compulsory area, and some 
additional streets in the Camberwell district, has been completed, 
and а supply of current was commenced in July of dast year. A 
варріу is also available in the district of B;. Goorge-the-Martyr, 
outhwark. | 


8t. Olawe.— Work is in hand for this district. 


Investments m Рвоттїногаг, Exvgoraiorry ÜBuPPLY COMPANIES. 


Ths Bournemouth and Poole Electricity Supply Company, Limited. — 
This company bas made satisfactory prog vas during the past year. 
The directors have recommended the payment of a dividend on the 
ordinary shares of the company at the rate of 5 per cent. for the year 
eaded December 31st, 1889, less income-tax, as compared with 4 per 
cent. for the previous year. : 

The Dover Electricity Supply Company, Limited.—Tais company 
has now reached a divi earning stage. The balanc; from 
revenue account for the year ended December 31st last, after pro- 
viding for interast charges and reserve for depreciation, has allowed 
the payment of a dividend on the sbare capital of the company at 
the rate of 3 per cent. per an aum. 


Imperial Tramways Company. 


On Saturday last the ordinary general meeting of this company was 
held at Bristol. | 

The OnargMAN, Mr. George White, said that with regard to the 
London United Tramways, Limited, the accounts showed an increas- 
ing revenue for the undertaking. The preparations for the opening 
of the first section of about 10 miles of tramway route on this com- 


ham, Teddington, Hampton Wick, and Hampton the advantages of 

ing connected with tramway system, and all 
to be denied b cause one of the 
Councils was unable to make up its mind as to the point at which to 
stop turning the screw. He mentióned that although the London 
and South-Western Railway Gompas at first opposed, thoy were not 
going to offer opposition before Parliament. Agreements had been 
come to with tbe Ealing, Hanwell, aud Acton Oouncils, and by filling 
up these gaps in their authorised system, they would secure а through 
line of electric tramways of about 12 miles in length on the main 
road from London to Oxford, commencing at the Central London ter- 
minus at Shepherd’s Bash, and terminating in the town of Uxbridge. 
Ia all their system would comprise about 40 miles. He said the 
result of the year’s trading was that they had a not profit of £30,251 
on their investments in the various undertakings, and after allowing 
for intereat on debentare stock and the interim dividends, they were 
able to recommend a dividend at the rate of 8j per cent. on the 
ordinary shares. The reserve funds had been iacreased during the 

ear from £47,824 to £69,208. The London Uaited reserves had been 
eee £30,190. He moved that the dividend mentioned ba 


Mr. Huan О. Goprray seconded the motion, which was carded. 


Potteries Electric Traction Company. 


Мв. Ема Слвски presided on Monday at Donington House, Norfolk 
Street, W.C., over the second ordinary general meeting of this company, 
and in moving the adoption of the report, said that was practically the 
first occasion on which the directors had had the honour of msetiug 
the shareholders, because the statutory meeting was held within a 
few weeks of the allotment, and there was then little to report. 
Therefore that was the first occasion when they had to report any 
real progress, and he trusted the shareholders would appreciate that 
what had been done had bsen satisfactorily carried out. The 
Potteries Tramways consisted really of ‘four separate tramway and 
light railway enterprises. First there was the North Staffordshire 
tramway system from Longton to Burslem through S:oke with a 
bra ach lina to Boothem, about 64 miles. Then there was the tram- 
ways un promoted by other people, called the Potteries 
Extension Tramways, which extended the North Stafford - 
shire tramways in various directions. There were also 
certain tramways within the borough ої Longton, and, 
fourthly, the Light Railway Orders promoted by the British 
Electrico Traction Company. Tae purpose of the Potteries 
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amalgamate all those various 
which were at one time in separate hands and con- 
trolled by conflicting interests. There were no less than 18 local 
authorities affected by these various undertakings, and it would be no 


Blectric Traction Oompany was to 
undertakings, 


surprise to anybody, therefore, to know that the British Blectric 
Traction Oompany had been engaged on this large enterprise ever 
since the beginning of the year 1895. He must take that opportunity 
of stating that great пес оеш upon Mr. B. Bellon, the engineer 
to the company, for the far-seeing manner in which the scheme was 
originally initiated. He hoped that the combined undertaking which 
had emerged from the weary negotiations which had been going on 
for the past five years would prove a great benefit and convenience to 
the very large population in the district, and he believed the share- 
holders who had provided the capital would be amply rewarded, not 
only by the knowledge that they were grege, fs very A ars public 
service to the people in the district, but in form of 
satisfactory returns upon their investment. The point upon 
which the future success of that undertaking rested was the 
rapid completion of the whole the works. АП other troubles 
had been overcome, and the only thing er to work for now was 
{һе satisfactory completion the engineering works. Those 
difficulties were troublesome, but they were difficulties of a kind they 
were accustomed to deal with, and which they took considerable 
pleasure in overcoming. Why they wanted the шаша com- 
pleted was that at present it was impossible to work sections with the 
highest economy and greatest efficiency, for the reason that the whole 
of the worksand the whole of the on had been planned, not 


than кокек шыр з сет и улы] б-на уе 
a large proportion of capital w was not relati as productive as 
it would becomes later са. The there had made 


effort in their power to complete the works as quickly рон. and 
таре the чысы ари р not been quite зас гуч 
ех ture, made temporary arrangemen regard 

g the money which ed required. They 

opened now abomt 20 miles of tramway, and tbe conversion of 
orth Staffordshire trams from steam to electric traction had 
carried out without any interference with the trafic... On May 
the steam cars were sent out in the morning, and by 13 o'clock 


ЁРЕ 


HE 


Staffordshire tramways to electric traction there 

increase in the passenger receipts, and as additi 
feeders to the line were opened, it was anticipated, that the increase 
would be far larger than it had been. To put the resalt af the year’s 
working in a few words, he might 


Ё 


very disadvantageous circumstances. He thought the results of 
working, so far, could be taken asa favourable augury for the fu 
He might add that they had carried 5} millions of passengers, so 

the shareholders would readily perceive the great public service thé 
company would be performing when the scheme was completed. 
They had now 48 cars running, and when those on order were 
delivered they would have 88 cars in re op . In con- 
c'usion, the chairman referred to the financial position of the com- 
pany, and said that the capitai actually issued was £400,000. Inthe 
prospectus it was stated tbat they would have to spend something 
like £540,000 to complete the bara A and the board propored to raise 
the additional capital required by the issue of debenture stock. 

Mr. В. МЕлв seconded the motion. 

Replying to questione, the Онлівмли said they were on gocd 
terms with the authorities, They might without being too 
sanguine expect to complete all the works with the year. A line 
between Newcastle and Stcke had been contemplated, bat they were 
bound to proceed cautiously. ` 

The motion was then carried. 


Тип twelfth ordinary general meeetin of the above company was 

held on Thursday last week at Winchester 

Beeton (chairman) presiding. Di | 
The OHArRMAN said: In moving the adoption of the report and 


bo рт showing more satisfactory progress than previously, does not 
for any special notice. I may, however point out that there is 
a slight reduction in ' works” costs and “ total” costs, notwitbstand- 
ing the enhanced price of fuel. I may mention also in passing, 
both the number of lamps and the consumption of current have 
lager than in any же га year, notwithstanding that the rate of 
increase in the number of customers was not so large as in 1898—a 
circumstance which testifies, in common with the experience of other 
companies, that the appetite for electric light is growing. 


cost of £25,000 had been removed, £7,000 on accouns 


resenting a cost of £6,000 has been similarly dealt 
s year, it may be said that the renovation of 
be practically complete. In order to provide the net cost of this 
lant, the directors propose, after calling upon the revenue ‘account 
or £4,500 as a current contribution for wear and tear, to appropriate 
£2,500 out of profits, and £7,000 from depreciation account, leaving 
а balance of £14,202 to be dealt with in the future, when the profits 
will, of course, benefit from the operation. When the rate of increase 
in our net revenue is compared with the progress of our capital ex- 
раса it will be manifest that it will not be Jong before the 
of the amount remaining to be dealt with will be disposed 
of, and that shareholders may reasonably anticipate an enbanced 
dividend in the near future. It is perhaps hardly necessary to refer 
to the fact, alluded to in our report, of the abandonment of the 
original title of cone о тг A one which more correctly 
conveys its nature and objects, and which was at the same 
ciated with our area of supply. point you will notice in the 
is that we have a ed the office of managing director, 
which ссе bas been diecharged for many years by Mr. Page, to the 
great relief of the directors. The fact now 


f 


| 


A final dividend at the rate of 7 
was agreed to, making, with 


1 
1 
B 
t 
Ё 


meeting, to pass a resolution auttorising the directors to raise such 
capital as they may, from time totime, deem desirable in the interests 
of the company. The profit on the working for the year is 
£21,547 16s. 6d., to which has to be added interest on deposit 
£589 Os. 6d., and the amount brought forward from last year, 
£3,275 9s. 7d., making a total of £25,412 6s. 7d. Out of this the 
interest on the debentures to December 31st, vis, £8,000, and an 
interim dividend at the rate of 6 per cont. per annum on the prefer- 
ence shares to June 90th, 1899, amounting to £7,476, has been рай, 
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ue £9,996 6s. 7d. now to be dealt with. The board propose to ton. The 


this amount as follows :— 


By payment of a dividend at the rate of 6 | 
. Annum on the preference shares for the half-year en 


r cent. | 
£7 „476 


December 818, 1899 es 0 0 
Provision for special rebates .. 1,000 0 0 
And to carry ſor ward . 1,460 6 7 

49,986 6 7 


resigaed his seat on the board adr e year on account of age, 


and, in accordance with Article 76 o association 
have elected Sir W. Н. Preece, КОВ, F. R. ., to fill the vacancy. 
The retiring director is the Right Hon. the Earl of Orawford, E 


F. R., who is eligible for The 
orm of proxy is enclosed herewith, 


is invited 
to and return to the secretary two days before the date of the 
m P. 


Ernest F. Moy, Limited. 


fax on profit, 1s, 2d.; redemption of three £10 debenfures; 
balance е toriard, БШ u » = Poe A ae The directors 
again propose to carry 10 per cent. o pro general reserve 
acoount, which, with the premium received on the ordinary shares 
issued du the year, will bring np the reserve to £428 16s. 9d., and 

years profit vis., £55 14s. 2d., 
to commence this year with £300 lls. 4d. in 4. A new reserve 


been 

ad premises, No. 4, Greenland Place, оп а 21 ycars' lease, and 

te: two Lorem Nos. 3 and 4, now commi 

рза high-class machinery. Mr. P. Н. Bastie, director, offers 
If for re-election. | 


The Direct Spanish Telegraph: Company, Limited. 
TI directors’ report for the year ended December 31st, 1899, to be 


‘ реш a$ the general meeting on Tueeday, March 27th, reads as 


ollows :—. 


The annexed accounts for the year ended December, 1599, show, after pro- 
viding for interest on, and redemption of, debentures, a balance to the credit of 
revenue of £9,825 4s. 81. After adding the usual sum of £6,000 to the reserve 
fund, the balance will amount to 44,925 4s. 8d., which, together with £1,160 
19e. 4d. from the contingencies account, enablesthe directore to recommend the 


. declaration of the dividend of 10 per cent. on the preference shares, and & divi- 


dend of 4 per cent., free of income-tax, on the отпао чагың, for the year 
1899, amounting to £5,486 4s. Half of this amount was distributed on October 
, 1899, as an interim dividend in respect of the half-year ended June 30th, 
The traffic receipts show a decrease of 26,35 8d., as compared with 
the year 1898 when they were exceptionally large owing to the Spanish-American 
war. The ordinary working expenses are £395 7s. 1d. in excess of those for the 


gs 


` year 1898, On October 11th, 1699, the Falmouth-Bilbao cable broke at a 


distance of about 200 knots from the E 


ish landing. It was promptly repaired 
by a cable ship of the Eastern Th 


Telegraph Company on October 18th, 1899, e 
cost of these repairs, viz., £1,743 7s. 4d., has been taken from the reserve fund. 
The Marquis of Tweeddale, K.T., is the director retiring by rotation, and offers 
himself for re-election. The auditors, Messrs. Deloitte, Dever, Griffiths & Co., 
retire, and offer themselves for re-election. 


The South London Electric Supply Corporation. 


TA ord general meeting of the shareholders of this company 
was held on te тшн House, Old Broad 
Street, Mr. George J. P., g | 


be to hear that the generating station 

were y completed on November 28th last, so that 

by oor о сыры п. ег саши по ее ояна 
them to know that with tbe ¢ d o6 the daas in 00 

to them th the exception као 

0 

tion and pst to work within 

time originally estimated; a result most satis- 

regard to the magnitude of the work and to the con- 

trade in this country. Bome idea of the 

size ight be realised when he told them that it 

‘had been designed and was now ready to supply electric current over 

4,000 acres, and they thought it matter of con- 

they had been able to get work within such a short 

al forecast. Up to date they had not been able 

purpose of raising steam, although 
urning about 50-tons of ash- 

for that was that the contractors had not 
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reduced, and that they would obtain ail the 
advantages from the destruction of refuse. The 
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to capital account, and 
a reserve fund. That left them with a balance of £7,160 2з. 3d. to 
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1,400 K.., making a total of 4,200 H P.—am 
беу шщ have for some time to come. 
networ 


as possible an electric light station for 
Lambeth, and to equip it right away with and plant 


under which the pror was 
plated to erect a on meal and lay down machinery 
as required. The experience of those companies who had во pro- 
great difficulties as their business expanded, owing to want of plant 
ties as * тап 

and insufficient room in which to erect more. The conditions of 
their existence safeguarded them against that great mistake, for, ss 
he had said before, they had adequate plant to meet all requirements, 
so far as they could be seen, for some Marge He ventured to say 
that no other station in this kingdom succeeded in o 
such a load, viz., over 25,000 lamps previous to the date of its first 
running its own machinery. Having referred to the dates at which 
other companies commenced the payment of dividend after their 
establishment, he said it must be remembered that they were in a 
neighbourhood where gas was sold at a remarkably low price. Every 
possible effort was being made to obtain business, and he was pleased 
to say steady p was being made. They hoped soon to ba able 
to reduca the price from 6d., provided the provisional order for that 
portion of the parish outside their order was obtained. That addi- 
tional area would enable them to increase their output so as to justify 
them in reducing their charges. | 

Mr. J. T. Атнывтон seconded the motion, ani the report was 


adopted. 
Oa the re-election of , the directors coming forward, Capt. 
Ironside Bax was re-elected, but when Mr. Bennett Fitch, the other 


received 11,094 votes, and Mr. Leslie 22,874 
voter, Mr. Leslie, therefore, being elected. Mr. Atherton was 
also elected to the board, receiving 23,924 in favour and only 130 


Davis & Timmins, Limited. 


Вів Нинву О. Manon presided on Wednesday last week at Win- 
chester House over the second general meeting of the shareholders of 


the public in February of last 8 he thought he would 


] the. he. felt to show the public that 
they were justified in putting their m into the venture. The 
was very brief,and required very itte comment from him. 


of machinery, pre- 
; they had made a net profit for the year of £9,400 pis 
th 


apportioned as profit made 


to be previous 
ol the present company, and therefore not available for dividend. 
the 


other hand, certain ex — interest to vendors from January 


dan 
‘amounting altogether to £786 14s. Id., had been written off at 
—— Ъайклов of £1,454 18. had been placed 
practically that would form the foundation of 


зе of. They had already paid the preference shareholders 
their dividend up to the end of June last, and had £6,387 1e. 81. 
remaining, which the directors proposed to employ as follows:—The 
preference shareholders would receive their interest up to December 


Чо а reserve fund, bat they were openiog а new factory, and 


extending their business, and they thought it better 
that they should keep as much money as possible imme- 
as working capital. As to the e-sheet they 
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sundry creditors, which included many miscellaneous expenses, were 
about balanced by tbe sundry debtors on tbe other side of the account. 
The amount brought from the profit and loss scoount was £94,000. 
£75,130 8». 6d. stood against premises, goodwill, patents, &oc., but 
tbat bad been reduced by the £1,454 1s, which he bad already 
referred to. The steck, £5,867, mostly consisted of metal, although, 
of course, they were obliged to keep a certain amount of manufsctured 
stock. He might mention that the materials were mostly metal rods, 
the value of which had been taken below cost. and much under the present 
market value. The cach item of £23,143 16s. 3d. was a large and 
very satisfactory one. It consisted of profit made during the past year, 
and the money remaining unexpended would be required to complete 
the payment for their new factory snd machinery. Passing to profit 
and los sccount, he might explain that the first two items included 
oll the mircellaneous expenditure of tbe ccmpany, as, for instance, 
advertising, ссе expenses, postege, carriage, travelling, insurance, 
fue] and gas, the latter being a very heavy item on account of their 
gasengines. They had allowed 7j per cent. depreciation on the 
Ды, and that they would agree was quite sufficient, considering 
it was modern and quite up-to-date piant, and that they em- 
ployed а special Май simply for пне pi ter of keeping the plant ia 
thorougbly efficient order. They completed and-despatched to 
Paris for the Exhibition a very handsome case filled with the manu- 
factures of the company very artistically arranged. They had secured 
a good position for it, and trusted that the show would add to the 
reputation of the company. The shareholders would no doubt be 
anxious to know how-they were getting on with their new factory. 
There had been a € difficulty in getting deliveries of iron and 
steel goods during the year, and a delay in the delivery of the girders 
required for the roof, and the weather had been somewhat against 
them, but notwithstanding those drawbacks he thought they had made 
very fair progrevs, the building now being covered in completely. 
For the equipmgnt of the new factory they had made arrargements 
for the supply of the most importadt machinery and the delivery of 
that had already commenced, and as soon as the building was handed 
over to them by tbe architect tbe erection of the machinery would be 
proceeded with. If all went well they might reasonably hope to have 
the factory in full swing by the autumn, and perhaps sooner. Their 
freehold lend at Wood Green was abont 7 { acres in extent, and had 
now been enclosed. The buildivg had been designed witha view to 
further extension. The present building was 166 feet by 90 feet, 
lighted by five bays giving a northern light. The engine house was 


OCarrrar.— The expenditure on tal account during the year 
ended December 31st, 1899, am to £138,766 18s. 4d. Details 
of this outlay are given in the capital account No, III. 


Ravesus.—The total revenue for the year was £197,253 1 
from which must be deducted the following iteme :— 
Expenses of generation and di-t-ibution.. £69,478 15 11 
Rent, rates, taxes, general and special charges.. 30,451 2 6 
Transfer to depreciation fund No. 1 s “+ 21,000 0 0 
Transfer to reserve funi E ; ¥,3:9 10 7 
— — 11839279 9 0 
Leaving. ЖГ "M t - 63974 7 7 
To which must be added the balance brought forward from 1898 83-118 6 
Making a total available revenue of .. Us e .. £67,855 1 1 
. Of this sum the following amounts have been distributed :— 
(a) Interest on debenture stock for year ended 
December 815%, 18+9 m vs "T .. £19,888 6 8 
(b) Interim dividend on £400,000 6 per cent. pre- 
ference sbaree, paid in July last on account 
of tlie distribution for the year 55 11,600 0 0 
— ————- 80,988 6 
Leaving for further distribution .. £86,492 14 6 
Your directors now recommend that the f dividends for 


the year ended December 3ist, 1899, ba declared, subjset to the 
deduction of income-tax, to members registered in the books of the 
company on March 1st, 1900. | i 

Preference shares Nos. 1 to 40,000.—123. per share, being a distribution for the 


veer at the full rate of 6 percent. Of this sum 6s. per share was paid on account 
July last, and it is proposed that the balance of 6s. per share be paid on 


March 16th, 1900. 


Ordinary shares, Nos. 40,001 to 100.000.—88. per share, being a distributién at 
the rate of 4 per cent. for the year. It is proposed that this dividend be paid on 
March 16th, 1900. „ o% S р 

This will absorb £34,800 and leave a balance of £1,622 14s. 5d. to 
be carried forward. It is proposed that the warrants for the 
respective dividends shall be posted on March 16tb, 1900. The 
generation and distribution expenses for the year, including repairs 
and renewals, were 49:31 per cent. of the gross earnings, as compared 
with 36:1 per cant. for 1896, 91-8 per cent. for 1897, 84 per cent. for 
the percentage during the pest year is duo to a largely increased out- 

peroen e past year ue to a у оп 
put having been supplied at a greatly reduced rate of charge to the 
consumer. The following comparative statements show the position 
of the company as it was in 1892 and at subsequent periods. 


NUMBEB OF CUSTOMERS AND Lamps OONNEOTED. 


—  ——À — a ee 


— 


——— 


Number of customers being | | 

.supplied  .. A bicis meti ! 242 1,00 А 2,740 
Number (equivalent) of Sc. p. | | 

lamps connected .. o. us 20,241 | 65,341 185,460 


on February 41st, 1900, there were 465,712 B- c. p. lamps (equivalent) applied for, out of which 444,36? were connected. 
d lighting for the year 1899 were 7,446,708, as compared with 5,987,817 for 1898. 


Ed 


JJ... лата 5 аз 
| Dec. 818+, 1892. Dec. Elte t, 1893. | Dec. 81st, 1891. Dec.81st, 1895, | Dec. 81st, 1896. | Dec. 81st, 1897. | Dec. 81st, 1808. Deo. 815%, 1899. 


8% 
. 499,098 - 


The B. O. T. units sold for private 


4,980 5,908 6,922 7,414 
195,817 947,785 966,012 355,895 


, `ӨТАТВМЕНТ оғ Іқсомв ав SHOWN IN THE AUDITED BTATRMENTS оғ ÁCOOUNTS ISSUED BY THE COMPANY. D 


| For the period | For the year | For the year 


— ended ended 
| Dec. 81, 1892. | Dec. 81, 1898. | Dec. 31, 1894. 
== Е = 1E CEN 
Gross revenue (after deducting : E s d. £ s d. £ в. d. 
allowances to consumers) .. 12,450 5 4 89,662 17 9 69,8068 19 8 
Net revenue available for de- 
preciation, reserve fund, in- 
terest on debenture stock and 
dividends sè bg Я 500 (est.) 16,940 14 10 84,865 2 6 


apart from the main building, and was 35 feet by 45 feet. They 
had still sufficient ground available to enable them at any 


company. 
Mr. E. Davis seconded the motion, and it was sgreed to. 


The City of London Electric Lighting Company, 
Limited. 


AN abstract of the direotore' report appeared in our issue of 
мешн; we now give it in fall :— PES i 

our 
а forthe year ended December 31st, 1899, as certified by the 


directors beg to submit their report and a statement of“ 


For the year For the year For the 18: For the year | For the r | 
ende ended ende ended ende 
Dec. 81, 1895. Dec. 81, 1896. Dec. 81, 1897. Dec. 81, 1808. Dec. 81, 1890. 
— — АНЕ ЕЕРЕЕ $ — аы CO 
£ 8. d. £ s. d. ' L£ & d. 2 s. d. £ в. d. 
106,999 17 2 146,946 14 7 175,792 18 8 175,607 15 8 | 187,258 16 7 
| 
59,100 6 11 85,701 8 З 107,550 9 4 97,842 1 6 87,899 18 2 


— — — MM M ÀM utat 


DEPRECIATION AND RESERVE Fonns.— The pape A provision for 
these funds, in accordance with the Ойу of London Electric Light- 
ing Act, 1893, has been made, of which £23,349 10s. 7d. have been 
set aside out of revenue. The directors are promoting a Bill in 
Parliament for the compulsory acquisition of certain properties, 
Mas ее тн leur “a еер, үг the site of the Bankside 

on, or re g company of the statutory obligations, 
as to the provision of depreciation aad көстүө fands, imposing in Heu 
thereof, no larger obligations than are imposed on other companies 
who have to keep their accounts in the form required by Board of 
Trade, and for various other necessary matters. 

ADDITIONAL Oarrrar.— Your directors have resolved to issue 
20,000 ordinary shares of £10 each, being the balance of the additional 
£400,090 ordinary share capital created by a resolation at the 

eral meeting of the company held on February 24th, 1897. This 

че of 20,000 ordinary shares will rank for dividend as from 

January 1st, 1900, pari passu with the existing ordinary shares, and 

will be allotted at par pro rata to the holders of preference and 

ordinary shares, who were registered in the books of the company on 
March 2nd, 1900, or to their nominees. 

ConrIMUOUS Освввит AND ALTERATION OF STANDARD PRESSURE.— 
The approval of the Board of Trade has been received to the com- 
pany’s system of continuous current and to the alteration of standard 

ressure. The additional buildings and plant are rapidly approach- 
Ing completion, and the aiteration of consumers’ fittings to adapt 
them to the higher pressure is being actively proceeded with. 

Your directors regret that this company’s opposition to the appli- 

dare in connection 


 eations has been unepocesafal. The expen 


therewith, amounting to £3,645 19s. 9d., the balance of suspense 
account, £4,260 14s. 9d., and replacements, &c., £3,647 14s. 3d., have 
been written off out of the balance of premiums In accordance 
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with the articles of association, two of their number, Bir David 
Lionel Salomons, Bart., and Mr. Philip Debell Tuckett now retire, 
and being eligible, offer themselves for re-election. Messers. W. H. 
heir & Oo. the auditors, retire, and being eligible, offer themselves 


Br Davip SALOMONS (chairman) presided on Thursday last week 
over the ordinary general meeting of the above company, held at 
Winchester House, and, in moving the adoption of the герое said 
that 12 months brought about great changes, and the position of the 
company that day compared with what it was last year was this— 
that they were then threatened with competition, and to-day it was 


current within the City limite, or with the Board of Trade inquiry 
which followed, or the passage of the Bill through Parliament, for not 
only were those facts known to them, but the board had sent round a 
circular to every shareholder giving details, and, as they know, the 
directors had at every step stedfastly opposed, and they thought 
righteously opposed, any attempt on the of a competing 
company to come within the Oity area, and they had done that 
entirely in the interests of the shareholders. They had failed, but 
they trusted that their case baving been shown, that кто кос at 
all events would come, and that the public in the end come 
over to their side. The dircctors also made an offer to sell the Oor- 
poration their undertaking, but it was declined, во that they felt that 

ng had been done on their part to protect and guard their 


0 
Н апу further proof of that was required, it was that they were 
defending an action in the High Oourt where they bad asked that 
the contracts should be declared valid. The fact that the поро. 
tion relied on was that certain members of Corporation held s 
in a certain company or companies, but they, as the City of London 
Ek ctric Lighting Company, clearly could not prevent any members 
of the public or the Corporation holding any parti shares. 
The contention of the Oorporati unfsir, that they 
might borrow money from the Bank of  Hingland, and 
refuse to refund the money on the ground that a member of the 
ration held bank stock. In fact, if the Courts eventually 
upheld the view that the Corporation was right and that the con- 
tracts were void, further legislation would become ne to enable 
municipal business to be ble. There had been an action 
between them and the 
speak—to interpret 
were doubts. The Courts had decided the most contentious points 
in the company's favour, and the Oorporation bad lodged an sppeal, 
which would not be heard until after the question of the validity of 
the contracts had been decided, and it was to be hoped that would 
come on very shortly. He had aiways told them that the policy of 
the board had been to reduce the price of electric energy to customers 
as quickly as they could sfford to do so, but under the circumstances of 
competition they had no alternative but to reduce the price 
to that on a par with, or below even, that of the competing company. 
Та ро мк прод че board, and now electric energy was 
supp cheaper in the City of London tban in any other of the 
metropolis. Oertain difficulties had arisen from that course. 


between the 
period of 1899, when the price was lowered, and the corresponding 
pres the additional increase in applications worked ont at 12,000 
ps, and that increase continued. This put a tremendous strain 
not only on the engineers’ staff but also on the generating station, 
and at a most inconvenient time when coal was only to be obtained 
with great difficulty end expense. Indeed, they had been forced to 
use very inferior coal, which had given them enormous trouble, and 
i$ was the reason why on some occasions there had been low pressure 
at the. customers’ lamps. But if they read the papers they would tee 
that these troubles and difficulties were іп no way cor fioed to that 
company, and in some places they had extended to the com- 
panies. Every effort was being made by the board as well as the 
staff to prevent such occurrences in the fature. They 

would see also that the percentage of generation and distribution 
expenses to gross earnings considerably exceeded that of the previous 
year, but that they would clearly understand must be the case from 
the remarks he had made, but in the year they were now passing 
through those figures ought to be greatly modified in their favour, 
because unless any unforeseen misfortune pursued them the coal 
trouble would be less ; they would bave a much larger output, and 
the standard charges would remain practically what they were 
last year. Consequently, in the ordinary course of things their gross 
return should be considerably larger, and the net return should also 
advance in the same way. Every year the board had made provision 
in advance for 60,000 lamps to meet the coming winter load. 
could not be put in іп а day, and they could not get 

deliveries without ordering considerably in advance, and they hed, 
therefore, thought it advisable to look one year ahead in all their 
for the central station. But the contractors had almost 

variably failed to deliver to time, and in many instances they had 
been 18 months or more bshind. If the increase, owing to the 
decrease in the price per unit, went on, as it appeared likely to do, 
they would have to order from 75,000 to 100,000 lamps in advance 
one year in order to be sure that they could supply without any 
pressure when the p time arrived. The equivalent number of 
8-0.Р. lampe connected by the company was 468,831, and the number 
awaiting connection 22,000. The capital expenditure had exceeded 


position was bad, there was no reason to 


more, and 


- 


years. 
fand. They laboured under one disadvantage, as Parliament had 
posed apon their reserve fund in 
securities outside the business of the company, a condition which, he 
believed, did not exist in апу other company. It would be a very 
big advantage to be able to make use of their reserve fund in their 
own business, and that was what their Bill now sought to bring about. 
They considered themselves justified in declaring a dividend of 4 
per cent., but as he had y pointed oat, over-spent capital 
would be replaced out of that e of shares. Last year 
£27,307, and this 
pe with £19,718 8s. 2d. He might point out that that they 
in connection with the Oross 
order, which they had 


they also supplied during the best portion of 
less fi hile the question of coal had made a dif- 


oan capital— were the same. Та No. III. capital account there was 
& large increase in mains due to increased demands. Wiring, motors, 
&c., was £2,000 more, which showed that the public was taking 
advantage of the policy the board had adopted. Tle increase in 
metersand electrical instruments was due to the increasing number of 
customers. The item of £37,318, warehouses and other works at 
Wool Qeay, would earn at the rate of 5 per cent. by way of rent from 
the shipping firm who were in possession, and it also would relieve 
them of а ground rent of £4,000 a year. With regard to the revenue 
account, he had explained the increase in the cost of coal. They 
would no doubt hold the opinion that they had passed through а 
very stormy time, and it might be a long way ahead before 
they. had calm. It was only right therefore that they 
should know what was y to happen in the 
future. Their chief eogineer, Mr. Bailey, bad made an exhaustive 
report to the board, showing that when all their machin 
had been erected they would be able to connect 824,500 odd lamps on 
their mains. They would draw a distinction between supply and 
connect, because they did not supply them all at once. uently, 
they would be able toconnect many thousand more lamps, and if the 
demand went on ínoreasing it would not matter, because it did not 
signify how much their capital increased so long as they were able to 
earn а proper return upon it. The N company would start 
at an enormous disadvantage, and must have a capital far larger than 
theirs to give the same output. T purchased the greater of 
their central station site at an exceedingly moderate figure, and their 
machinery and metals were purchased when they were much cheaper 
than at present. Copper for a very large portion of their mains was 
at a time when copper was only £40 a ton, and now it was 
approximately £80 a ton, and their iron pipes cost from 20 
to 25 per cent. below the price at 1 time. Their 
station was close to their works, and, therefore, the distribution 
losses were not unreasonable. The Obaring Cross Company little 
realised the difficulties it would have to contend with, and the 
directors believe that the attempt of that company to compete suc- 
cessfully with them was foredoomed to failure. Some of their 
directors had said that the Oharing Oross Company would have а 
very great point in their favour, as they would be able to have the 
most efficient and modern machinery, whilst that of the City Com- 
pany was out of date. Such an argument he entirely traversed, 
because their machinery was neither antiquated nor out of date. 
Indeed, every day such types were being erected in various parts of 
England and abroad, showing that it was a system which would pay. 
But the City Company did not give only one type of current, for they 
had the alternating and continuous systems. With regard to price, the 
last six months’ working had shown that an all-round maximum 43d. 
rate for ligh purposes did not pay, and the board had considered 
the best method of dealing with that, so that the earning power of 
the company might become more profitable. Their castomers might 
be divided into two classes—those who used their lamps for a very 
short period and those who used them for a Jong period. They 
had come to the conclusion to adopt a scale of charges by which the 
rice per Board of Trade unit became reduced according to the time 
that the lamp was in use, and this would encourage the long-hour 
consumer. . 
Mr. Gzo. Ниввтна, in seconding the motion, said that while their 
despair. They now com- 
manded the greatest city in the world, as regarded its lighting, and 
his reason for saying they commanded it was this: The chsirman 
had gone into figures, and he thought they might take it for granted 
that their site in the City was bougbt cheaper tban tbe site of the 
Charing Oross Company would be bought outside the Ойу. The 
Charing Cross Company proposed to promote another company, with 
a capital of £800,000, but that was a ridiculous amount of money, 
because the work could not be done for that. Their site would cost 
per and machinery had risen in e, and although the 
ty of on Company might have made mistakes, yet he thought 


it was impossible that the Charing Oross Company could do the work 


for much less than a million and a half of money. He asked them if 
there was any chance of their getting that amount of money to compete 
with the City of London Company on ground they already fully covered. 
Ав regards price, the City Oompany could campete with them, and 
the only possible chance the Charing Oross Сошрапу had was to say 
they could give а better light. His answer would be, that they would. 
be liable to the same difficulties that that company was. They would 
find just the same difficulties with plant and coal, and he would 
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tbe o company, ey must supply them with more money to keep pace 
with the growing demands, Many great industrial concerns passed 

h times of adversity and palled through, and he felt certain 
that would be their case. 

Some discussion followed, the various speakers sympathising with 
the directors in the difficulties they had had to contend with. 

In reply, the Онлтвмали said the board fully realised that there was 
competition, and also that should the Oharing Oross Company not 
come in, anothér company might. The interim dividend was 
not paid, because it was not earned, and it was impossible for the 
board to know what the new scale would be. 

The report was then adoped. 

On the motion of the Онатвмлм, seconded by Mr. E. Lucas, it was 
resolved “that the company hereby approves the Bill as introduced 
into Parliament entitled ‘A Bill to empower the Ойу of London 
Electric Lighting Oompany, Limited, to acguire lands and work 
generating stations and for other purposes,’ subject to such additions, 
3 and variations as Parliament may think fit to make 


Stock Exchange Notices.—The Stock Exchange Com- 
mittee has appointed Wednesday, March 28th, a special settling day 
in:— British Electric Traction Company, Limited— Farther issue of 
20,000 6 per cent. cumalative preference shares of £10 each, fully 
2 Nos. 90,001 to 110,000. Oastner-Kellner Alkali Company, 

ited—£150 ‚000 43 per cent. first mortgage debenture stock, and 
ordered the same to be quoted in the Official List. 


gon & €o.—The report of the directors for 1899 
states that, after writing off £6,106 for depreciation, there remains 
a net profit ot £30,860. Deduoting debenture interest and adding 
£351 brought forward, there is a balance of £30,256 available, from 
which the directors recommend a dividend of 6 per cent, £16,609; 
toadd £11,000 to the reserve fund (increasing it to to £40,000), and 
carry forward £92,557. 


Commercial Cable Compa ot meis d accounts of this 
company for the year 1899 show that dividends amount- 
ing to 8 per cent., placing $150,000 to чой р Бу insaravce of 
apparatus, and repeir steamer, and transferring $350,000 to the 
remains-a balance of $228,063 to be carried 


reserve fand, there 
forward. At December ш 1898, a balance of $404,462 was brought 
o 


The Hove Electric Lighting Company, Limited.— 
An extraoidinary general meeting of this 
Thursday last week to rove certain alterations in the articles so 
ав to comply with Stock Exchange requirements. 


Richmond Electric Light and Power Company, 
Limited.—The annual meeting of this company was held at d 
offices, Moorgate Oourt, E. O., on Monday, to pass the report and 
accounts. The proceedings were conducted in private 


TRAFFIO RECEIPTS. 


pool and Fleetwood Tramroad —The receipts for the wine 
period 109, n шз" an” were £212 7s. 2d. for oorr 
; aggregate for half-year to te, 41,684 9a. 
гъ Bristol Prana ud 


week ending March 16th, 1900, anne 2s 114, — 
period, 1890, 48:109 бе, — 48 1 i 


for the week 
March arch 1th, 1900, | wes 71477 ик M uM Marok 19 Pe i 
or ear, 1900, date. 8,447; оо 
MP =й 2968. Miles 


nding period, 1899, 212,2 open March 18th, 1 196, 
s March 19th, 1999, 82. 


The Dever TU 1000, were ie fe Min Maran 
March 17th, 1900, were 195 N. Id.; March кт р 
Total recel to 


6141 198. Ба. decrease, £6 16s. 4d date, 
10a, 444.; corresponding 3, 1909, 41,571 195. еа ali 105 
Miles of track open, 1900 8; 1 [ Cer miles Tun, 1900, 4,581; 


4,358, Number of cars, 1900, 11; 1899, 11. ? 
The Dublin United Tramways Company.—The receipts fer the week endin 

ТУКТА Макы о ошно 1900, were as followsi—D. U. T. Oo., s : 

448 

4669 19s. br 25 668 164. CA last year—D. U. 

Oo., з. 728 Os. 11 | бис mere, 81,001 19s. 20. ; р dr * 

electric 4699 9s. а оаа, 

Aggregate to date, 97397 "Be. 104.; ee $0 

9s. Id.; 3 ps 22,649 148. о өче iate lari feat, 43 is 49 ined 

pede 7 as sains m electrically, 36 mil 
by horses, for tbe corresponding period last year. d TM 


Halifax Tramways. — The recel for the week 
March 18th, , were £587; week ending Laren 15th, 1809, £815; 
increase, £222, Number of oars, 1900, 98; 1899, 15. Total receipts to date, 
1500, from April 1st, 1899, £29,185: ditto. 1899, from June 29th, 1898, £10,899. 
Miles of track open, 1900, 1з; 1899, 64. 


The 
March "tin, Wo amoumed to GE. eodem Sak n end 
rey decrease, £29. Total increase in ЧАЙЫ f for та арч ю date, 


The South Staffordshire Tramways Oompany.—The receipts for the week 


ending March 16th, 1900, were 2646 98. 104.; March 17th, 1899, 2615 


14. ue Aggregate receipts for 11 weeks, £6,602 58. 6d.; last year, £6,550 


company was held on 


receipts fer the. 


‘STOCKS AND SHARES. 


Wednesday Bvening, ` 
Wirn the release of а good deal ef public money that had been locked 
up temporarily in applications for the National War Loan, the money 
market bas become slightly easier than it was when we wrote a week 
ago. This, however, has not tended to encourage Stock Exchange 
business to any extent, and the prophets who foretold that 


disappointed applicants for “Khakis” would turn their atten- 


tion and their money to the markets of Capel Court are looking rather 
unhappy at the failure of the prognostications to prove correct, up to 
the present, at all events. 

Bat the electric lighting market bas not much to grumble about! 
A good many shares are now changing hands every day, and although 
prices show but trifling alterations on the week, the variations are in 
each case upwards. City of London are again to the fore. It is a 
remarkable fact that the price of these shares is frequently widely 
different on one side of the market in the Stock Exchange to what it 
ison the other. For instance, a broker who wanted to deal in "City 
lights” was told by one dealer on Tuesday that the price was 93 to 
104, and by another on the opposite side of the market that it was 
10} to 104. In this case the quotations obviously admitted of profit- 
able arbitrage dealings by a shrewd broker. A good deal of curiosity 
is manifested as to when the new issue of oe foreshadowed in 
the company’s report, will be made. 


Metropolitans are being inquired for, a steady stream cf small 


| orders to buy being a feature of the market. The price of the shares 
is now comparatively low, and considering that the company made 


nearly £12,000 more profit in 1899 than it did in the preceding year, 
the pessimists certainly do not have it all their own way when they 
draw gloomy pictures of the Metropolitan’s future from the fact that 
about a quarter of a million sterling in new capital bas been neces- 
sitated by the erection of the new works. The 3j per cent. mort- 
gage. Debenture stock bas risen a point. London Electric Prefer. 
ence are also higher, although, of course, no dividend. is to be pald 
on the Ordinary shares. A profit of £25,412 was made for 1899, and 
the extra plant ordered by the company two years ago shouid now be 
practically all laid. Shareholders must not be surprised, how- 
ever, if the denomination of their shares undergoes yet another 
change. 


Ойу and South London Ordinary bas again risen two points, 
making 5j in the past fortnight. Tho Moorgate Street Extension 
has come as а boon and a blessing to stockholders. The directorate 
have other irons in the fire, which, we trust, may be equally satisfac- 
tory. The subway at London Bridge, joining the City and South 
London with the Brighton Railway, the arrangements for meeting 
traffic from the Waterloo and City Oompany at the Bank, and other 
connections with the Great Northern at Old Street, to say nothing 


‘of the Baker Street and Waterloo line at the Elephant and Castle, 


should all help to b:ing the pioneer company into that state of 
prosperity which it richly deserves. Some of these schemes are only 
projected, but the more important connections are all being hastened 
forward. The stccks and shares of the Waterloo and City and the 
Central London show no quotable change. 


In the manufacturing section Oallender's Oable Construction are 
up 4, and are likely to experience a steady advance for some time to 
come, in our opinion. By the way, we really think it is quite time 
that the Stock Exchange Committee stopped quoting Greenwood and 
Batley Preference as “10 to 12.” This has been going on for the past 
three or four weeks, and the odds are too long to last for ever. 


Indo-Buropean shows a rise of £3 per share, consequent upon the 
extension of the company’s Russian concession for another 20 years, 
to which we drew attention last week. The African stocks are very 
quiet, and Eastern Ordinary at 1573 does not look expensive. 
Readers of ours who bought Anglo-American Preferred on our advice 
some weeks sgo, can now secure a substantial profit, but we would 
advise them to keep the stock, as it will probably go to 120. Oom- 
mercial Cable 4 per cent. Debenture stock is being bought by 
investors. | 


British Electric Traction new Preference are not to settle, after 
all, for the present. A special settlement was announced, but is now 
withdrawn. The Ordinary are quiet, and not very mach business has 
been transacted in the shares this week. 

The interests of the electric supply companies are not likely to 
suffer from the fact that one of the new members just elected to the 
Stock Exchange Committee is a broker whose name is widely known 
in connection with the Brush Electrical and its kindred companies. 
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SHARE LIST OF ELECTRICAL COMPANIES. TELEGRAPH AND TELEPHONE COMPANIES. 


. $ 0 w 
ime . mare the last three years. | March Math. arch Bist. Maroh lat 
m 1897. | 1898. 1899. i Highest. Lowest. 
110,900 African Direct Telegraph, 4 y 4 Debs. eee ` eee eee 100 eee eee eee 99 —108 99 —108 ТТ! ТТ 
+ 35,000 Amason Telegra өөө. eee eve see coe 10 eee ee 600 8 — 4 8 — 4 
: 125,000 Do. do. 5 y 4 Debs., Nos. 1 to 1,250 Bed, 100 eee eee #00 85 — 90 85 — 90 e ee 
875,520 Anglo-American Telegraph eee eee #06 coo % toe 8 £8 9s 3 5 68 — 66 68 — 06 04 eee 
8,062,240 Do. do. 6% Pref. 4 e (SHOCK! 6 6 6 $ |115 —116 116 —117 1166 | 1152 
8,062,240 ро. до. erred... eos eee eos [Stock] ... 188. 81 760 14 — 141 | 144— 15 142 | 14} 
БОЕ 44,000 vus од уер, Nos. 1 бо 44,000 eee %% өөө #00 5 4 @ see coo 2— 8 2 — 8 ees oc TI) 
10,000,000$ OsblÁe .. „ — . — [$100 | 8 895 | .. |165 —175 |165 —175 ids dh жы 
1, 882, 8281 Do. do. Sterling 500 year 4 y 4 Deb. Stock Red. S00 11; ee bee 103 —106 108 —105 103 104 
Consolidated Telephone Construction and Manufacturing | 10/- | 14 1 © 1— 3 - } i 
16,000 Ouba Telegraph TT eee eee eee eee eae [II] 10 7 8 TIE 9 — 10 9 — 10 
6,000 Do. 10% Fre... s oe |. 10 [10 & ро 19 — 30 |19 — 30 | 192 
12,981 Direct eee 006 b e. ee 4 b 4 — b е 
6,000 ро. до. 10 Oum Pref. e oe 5 10 9 — 10 9 = 10 • TP 
80,000 Do. do. 41 & Deb. „ 50 |. |. 01—1059, 101 —105%, | ... |... 
60,7101] Direct United States Cable eee 20 | 82% | 88% 8 & | 114—198 | 11—13° | ii| 113 
130,000 | Direct West India Cable, 64 Ф Ф Reg. Deb. . . | 100 99 —102 |99—102 | ... |... 
4,000,000 | Hastern Telegraph, Ord. Stock оом ane stock 7 Ф d % . 155—160 [55—160 | 157% | 155 
1,796,000 De. 34%, Pref. Stock йк ж Се 100 „ | 98 —101 | 98 —lul 901 | 99 
,483,5 381 ` Do. 4 Mort. Deb. Stock Red. eee eec 74 eee 116 —121 116 —121 TII TT 
260,008 | Nastern Extension, Australasia, and China Telegraph 10 7 7 [4 oe |16 — 164 | 16 — 164 164 | 16% 
Do. 65% (Aus. Gov. Zub.) Dob., 1900, red. ann. 
9 6 4,826 
64, 00 ^ Do. do. Bearer, 1,050—8,975, 4,827—6,400 100. 5 .. поо —10з |100 —108 |... | .. 
830,0 UL Do. 4 Deb. Stock ove eee eon eee ooo eee 116 —120 115 —120 1174 0 
E r pen Г ... [ico —168 |100 —108 
^^» 
200,0 DUE Do. 4 . Mt. Debs. uritius Zub. 1 25 [TI] 006 eee 101 —104 101 —104 TT TT 
180,227 Giebe Telegrage anf: Trost... мак sd nm „| 014 ЕЯ "ESTE "tras 114— 15 ni| nu 
043 De. do. 69, Prei. twe 10 62 |6 .. 2154—16 |154— 16 | 15H] 157 
150,000 dias and Bermuda Cable, ML к, м 10 1 " *. | 91 — 88 82 — 84 а es 
Halifax and Berm st Mort. Debs., = 2: 
96,300 wi 08. 1 to 1,200, Red. j 100 eee eee eee 90 102 @@ 103 s.o eee 
17,000 Huropean Telegraph eee eee . PTT! eee ee 26 10 10 % eee 50 -m 54 54 — 68 68 TI) 
100, O00. London Platino-Brasilian er ig 0 $ Debs. . | 100 | 6 ee *. |104 —107 104 —107 ха ... see 
73,680 Montevideo Telephone, Limited, os. 1 to 73, 660... 1 oe ee» E = $ 4 eee aoe 
400.000 Mee N pus 1 to Ою 5% Frot., Hos, 110 86,468 34537 . „— „ s 5 &| 5 
15,000 Do. 6 88 Ist Pref. eee eee ees 8 8 6 14 -— 15 14 iced 15 Ir ° 
15,000 De. 8 Oum. and Pref. vot 6 6 6 14 — 15 14 — 16 oe 
350,000 Do. б & Won-cam. 8rd Pref., 1 to to 200,000 588576 B— 5 | b || 5 
1,829,4711 Do. „А Deb. Stock Red. Stock) 34 8$ 8j 97 —100 97 —100 982 973 
171,504 | Oriental Telephone ‚ Nos. 1 to 171,506, fully 8 5 . 
100, 0000 Pacific and European Tel., 4 % Guar. Debs., 1 to 1, 4 - . |101 —104 101 —104 . 
11,889 Reuter’s eee ry) eee eee eee eee eee eee 5 0 eee 7 — 8 7 — 8 
gon 55 Trust ТТ eee өөө өөө eee 5% % * 126 —131 126 err 42 
э nited River Plate Telephone [TI] TT coe eee 6 6 
16,689 | Го. до. 5 у 4 Oum. Pref. Nos. 1—16,089 е е ev ii 5} e ee 
` 179,947 De. do. 5 t Debs. ТТ 000 eee ө ee 108 —106 108 —106 eo 
300,0001 West African pees y 4 008 ; y 4 ee or 99 97 —100 ee 
80,008 | West Coast of MN 08. 1—80,000 and 55,0018 e А 1 1 А . 
150,000 Do. do. 4 ? оо du гава с ° eos 100 —108 100 —108 oe 
889,781 | Western and татара 6, Dd boc a 100 —104 |100 —104 100 . 
- 905,988 | Western Telegraph, Utd.) Nos. 1. 1—206 | vis is n 4$— 15} | 142— 15} | 164| 14 
76,000 Do. » 5 V Debe. ina series, 1906 vee eee ee 106 —109 106 —109 eee 
. 86,821 ке аны ишы NE 000 eee ee of af ` 9 af 0 
Bé, 565 De. do. do. Oum. 1st Pref. ... 6 - e 
4,009 Do. = d.. 6 Oum. Aud Pref. ... 6 ave А 7] — 8 7— 8 « - 
2,0001 De, do, 6 % Debs., Nos. 1 5 1,800 b " 104 —107 |106 —107 |... |... 
MN Western Union 2 of V.. 6 % Beer. Botids eee 6 eee 0 100 104 100 2104 eee eee 


rompton & Kensington Elec. Lt. Sup., Ord., 101 to 19,761 — 8 
20.000 * —.— à Wa 10 Ж 
x еэ vee 
20,000 ро. до. до. 4. Ke Nos. 80 ,001-50,000 ха 9 — 10 eee 
do. “ы ped ek % Cum. Pret. 6) — 6 i eee oe 


100,000 А р Deb. Stock -— 110 Тиз 110 —112 . ža Her 
y Oity of London Жошо Ligh F 91— 10 | 9$— 103 108 was 
«40,000 Do. 6 D — to 40,000 18 — 14 18 — 14 vas «е 
400,000 Do. 8 . (iss. at м АШ) өш) ‘all рай 122 —137 122 —127 
40,000 | Oounty of 5% Bros Brash Pur. R 91— 1 94— 10j 10 91 
200,000 Do. 44% Deb. то Prov. 6.2 (all paid) 109 —112 109 — 1 1104 ^ 
26,100 | Ndmundsens Elec. Corp., Ord. 4$4- 63 | 44— öl I 
110,000 | London Hlectrio Supply О Limited; Ord. T ld— 21 11— 2} 2 lj 
48,050 тең * \ 6 Pref. 4— 5 4$— bł 53 ЗИК 
етно до. 8 Se 4% 1st Mt. Db. Rd. Stock 1183 — 14 1133 zd E 12 140 
500 —— Hoeotrio u у, 101 to 62,500 eee TII — m x 
22,809 |. Nos. 162: 501 te 85,000 . 18$— 14} 134 — 144ха ... vis 
220,009]. Da. % First. Mortgage — Block 114 —117 114—117 iis S 
125,000 Do. Ф Mort. Deb. s ni - 95 — 97 90 — 98 wes à 
6,453 Notting. Hill Blectric Ligh ting 000 TII 154— 16х42 154— 164xd eee 
81,989 | . James’s and Pall Mall Electric Light, p E gu p^ — — 93 Eu 
кс coo Doe A om lectricity B ME V Pref., xni to о 40,080 93 M 
200 Wau Gee Electric Supply, 604. 10 % 
* Bubject to Founder's Bhara. t Quotations on Liverpool Stock Exchange. 
sented all shares are т Dividends in Geferred share Езра a5 
iei 7 — ay Sn a Fe NEU ELI ane о. 
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SHARE LIST OF ELEOTRICAL COMPANTES—Oocntioued. 


ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 
4 Oiostng О Business 


Present | . Dividends for 

Issue, HAMA: | the lest three years, | notation Mar. 21st. Mar. Aab 1800 
1897. | 1898. 1809. Highest.| Lowest 

| 65,000 Aluminium shares, Nos. 1—65,000 “eee eee eee eee e | "TII 24— 34 TT eee 

90,000 De. 4 at M Deb. Stock Red. tos eee Stook ТТІ) eee 97 —102 97 —102 TT eee 
80,000 British Electric 006 ees eee eee eee 6 y ^ 906 17 — 18 17 — 18 17§ 174 
30,000 Do. do. ф Cum. Pref. 80,001—60,000 - „э 18 — 18} 18 — 18} 183 | 13 

300,000 Do. do. 5 P Debenture Stock ... ess 126 —129 126 —129 ss 
45,0001 f British Electrio Works Oo., . £1 shares, 50,001— 95,000 ue 7 — — 1 s 

. 50,000 ff Do. do. 6 % Oum. Pref., 1—50, O00 iis 1 1 эў 

600 Do. do. 4} % 1st Mort. Deb. ... beo 99 —101 99 —101 x 
40,000 | British Insulated Wire Ord., Nos. 1 to 40,000 eae - 20 X 11 — 13 11 — 12 “ө 
27,500 Do. do. 6 % Cum. Pref. Nos. 1 %о 27,500 TII 0 — 6 — eee 
90,000 | Brush Eleol. E „+ Ord., 1 to 90,000 ‚өз T" T б @ iss lj— 3 lj— 3i 27 is: 
90,000 Do. Non-oum. 6 % Pref., 1 to 90,000 6 24 31— 24 2 26 

125,0001 Do. do. Perp. b. Stock 09е TT TI 168 —118 108 —118 e. ove 
50,000 Do. do. 2nd Deb. Stock Bed. eee ТҮ) eee ITI 102 —106 102 —106 
20,000 | Callender’s Oable Construction shares, Nos. 1—20,000 ... 121 15 Ф| ... | 14 — 15 144— 15} 168 | 153 
20,000 Do. do 5% Cum. Pref. ... E 5j ssa 51— 6 6 
90,000 do. 44 95 1st Mort. Deb. Stock Red. eve „ [111 —116 111 —116 

218,533 Central London Railway, Shares eee eee coe 0 00 ee 02— 104 92— 10} 103 10 
61,068 Do. do. Pref. half-shares vss see gee a 4j— 5 44— 65} aig 
71,447 Do. do. Def. do. eee mM ove TP ee é3— 5} &8-— 5} T 

855,000 City and South London Railway eee 00е eee eee 2195 1196 64 — 68 66 "ГЕ 68 68 663 
87,000 Do. do. Ord. shares, Nos. 23,501 to 60, COO £5 10s. рд. eee oe n 53 44 — 54 • 00 
82,008 iori enia Oo., Ное 10 Mort Ber eee i en кт ec T "- 4 8)— 4 

st Mort. . Debs. 

100,000 | £100, and 901 to 11,000 o£ £50 Red. „ | 98 —101 |98 101 — 
99,361 | Edison & Swan Utd. B. Lgt., A" shares, £8 pd. I 090,961 6 $ — | 2— 4 2 – 4 в. ee 
17,189 Do. do. do. « A” Shares, 01—017,180 | 8 eee 84— 24 — TIT eee 

038 Do. do. do. 4 % Deb. Stock Red. ... "T ids 98 — 96 98 — 95 94 E 

112,100 Construction, 1 to 112,100 ... А T 6 $ sue 2)1— 2 24— 2 2À| ... 

, Do. do. 7 Cum. Pref., 1 to 26,000 eec 7 eee 23— 8} 2% — 8i TI III 

140,800 do. 4% Perp. 1st Mort. Deb. Stock... sss „ 1104 —107 104 —107 А T 
91,196 Elmore’s Patent 9 1 to 70,000 eec coo "T өөө Р Бак i TT) #06 

9,600 Greenwood & Batley, 7 y 4 Pref., 1 to 9, ove 7 ee 10 == 12 10 — 13 "TT eee 
80,000 | Henley's (W. T.) Telegraph Works, Ord. ... ssi $vs 14 .. |[184—14хад 131— 14 14 а 

E 12, do. 4 É Pref. [TII eee 7 TI 51— 68xd 6}— 52 56b * 
50,000 ро. do. do. ort. Deb. Stock... isi 110 —114 110 —114 588 
50,000 | India-Rubber, Gutta-Percha and ier CA" Works 695 10 . | 31 — 23 21 — 23 211 | 2H 

ҮР Liverpool 5 4 95 1s$ Mort. Debs. 11 M 101 —106 E —105 |... ses 

y oe eee өөө eee 82 е =, еее I 

: | Do. do. ’ Pref., £10 peid eee eee 5 b & 123 — 184 18 — 18} LJ 
87,850 Te Construction tenance eee eee eee 15 16 86 — 40 xd 986 — 40 87 86 

150,000 é Deb. Bds. Nos. 1 to 1,500 Bed. 1909 eee eee T 102 —106 103 —106 "TES Tm 
20,000 | Telegraph Man ; Ord. Nos. 1 to 20,000 Tm see э 9 — 10 9 — 10 93 9} 
20,000 e 5% Om. Prt. Nos. 1 to 20,000 TI b II) eee TS bj— 6 6)— 6 eo: ove 

640,0002 Waterloo and Оњу Railway, Ord. Stock eee eee 000 100 » 8 Ф 8 V 101 —104 101 —104 ] UC oe 

t Quotations on Liverpool Stock Exchange. t Unless otherwise stated all shares are fully paid. 
LATEST PROCURABLE QUOTATIONS OF SHCURITIES NOT OFFICIALLY QUOTED. ` 
M ham Electric В ; Ord 25 8—1 K а tebri Electri h ‚ Ordin Shares £5 
Бохари and Kaiet ОША Ad-. "rre in, It Preeren eke. f . 1.4 De 
National Electric Free tring, 19/6 d. ntures, 102—106. Dividend, 1899, on Ordinary Shares 11 °/„ 
Oldb Ashton, and Hyde 0 (£10 pipere, 174—184. Kidderminster and District Electric, Pref. (£6 pd.), 6—64. 
do. Pret. (£10 pd.), 103—103. T. Parker, £10 (fully paid), 18. 
Smithfield Market Electric, 2—8. 
F — — of discount 4 Ganuary 250. 1900. 
MARKET QUOTATIONS, Wednesday, March 21st. 
This week. |Last week. Inc. or Dee. METALS, до. (continued) 
s Copper Sheet — .. esl. „ рег ton 458 10 
per owt. 6 T $8 „ Nod „ 
per owt. 5 ee " »  (Electrolytio), Bars per ton 
per owt. ee в " i Shee per ton 
per owt. | ec e T n per ton 
per ow.“ l- и 6 и Ка H. C, wire per Ib. 
per ton | 4% 519 s f Ebonite Rod  .. .. co per lb. 
per ton an- aet is f n Sheet .. e ee per ib, 
per ton 41 41 - n German Biver Wire .. .. perib. 
per ton 415 415 - h — — . per lb. 
perton | 41610 816 10 x h India-rubber, fine ee per lb. 
per gal. Tj- ЧА ee 1 Iron, Charcoal Sheets .. eo per ton 
per gal b .. „ Pig (Cleveland warrants) per ton 
. per 427 595 £2 inc. € n according tosise per ton 
per ton £25 495 Vs 1 „ . Nav .. „„ Per en | 70/- to 72/6 
per ton — — T € » Wire galvanised No. 8.. per ton 814 6 
n “as s is о Lead, English Ingo .. .. perton| 41615 | 4 
per gal. | 5/6 58 2 Mangan? Wire Ho W.. . eri ae | а s 
„per d. d. 44. н Мегошу .. о. .. per bottle) 49196 | 49136 5 
per ton A94 an d Mioa (in original cases), рег lb. | 8d. to 9d. | 8d. to 9d. ae 
per ton 485 485 А " m „ medium per Ib. 19 to 3/9 | 1/910 3/9 T 
be n £410 44 10 р p Phosphor Bronse, plain Pi | 1 70 % | З J B 
perton| Д6 86 P ? bane rods Pe I. ію Ш | AN to 14 ЕЯ 
per ton 45 10 £5 10 . Р " ri'd str'p & sheet per From 1/8 | From 1/8 
per ton 45 45 o Platin .. Per oa. 4812 48 13 
рет се . 15 e 15 T ? Silicium eode per ib. ер L 5 . 
Peri. | 843, 810. í Staal Magnet, in 8 £58 ^ A8 үз 
в Тіп, Боск... .. ^. , per ton £140 to £141 rijg £8 deo. 
ton 29294 29294 ee s» fol .. os А 
б ton 4191 4191 .• ч wire Nos. 1 to 16 .. Lees lb, i 111 
is per ton | £85to £165 | £85 to 2160 р White Anti - friction Metels— 
enr m 3 M M К i 5 . рег тч 440 to £70 | 440 to 41 ee 
„ „„ (solid drawn) per lb. gd. 94 „ Best Hax, fies. .. per m. ү; jd. ino. 

с „ Wire basis .. per lb. и. 8. j » Hemp, 8plylülbs .. per Ib. T 

c Copper Tubes (brazed) S per b. 7 11 : | 1 1 ‚ B 101. рег Ae (b ү 28 oa. inc. 

g Copper Bars (best selected) .. раг en 4:810 “ЕВ 108. inc. k Zino, Sheet (Vielle Montagne bad.) P. . #27 Бпей.| 297 ö neu. .. 
Quotations supplied Quotations b Quotations 

а Мове. Bea a Oo. f The ы Rubber, Gutte-Percha, and в . Herde I у, 

b The British Aluminium y Utd, Works Company. m Mean. W. T. Glover & O., Led. 

e Mesere, Thos. Bolten & Sons, { Меш» ames & Ghakzpoere, n Mean. P. Ormiston & 

4 Mons. F. W ir Ие а Messrs, Jackson & ТЇ, ө Moose. долана, Matthey à On. ТА 
i Mesma. Henry О, Een å Oh m 
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(Concluded from page 461.) 


ves a wider range in 
living tissues respon 

and decreased than they do 

the сой. The intense effect of the оой on th 


have not hitherto been surmounted, and the rough comparisons which 
are made by meansof a scale of millimetres at 
cannot be translated 


the 
F 
use of a sinusoidal current 


Possibly the use of condenser ны лиши елү rue rel 
discharged ra ; might meet the 12 
of producing a current which would resem of the ooil in its. 


resembling those of the induction оой —tha£ is to say, the effect upon 
ичем киен о оше а 


ment by means and the sinusoidal current has been 
developed to а very considerable extent, and with decided advantage 
to our patients. numbers of our cases are cases of ysis of 


Large 
limbs from injury or disease of the nerves of the upper 
ex ties, and for these we use an arm-bath. The arm-bath is a 
stoneware A e of suitable shape, having a metal electrode at each 
end, it is filled with warm water, into w the ent plunges the 
oie pr cy dag 8 5 
ctricity to a many advantages. current is mo 
il arre stronger current can be used. Mani- 


—the electric bath superior to any 
арр! general electrification. The other modes of doing 
by statical machine, or by the high frequency and high potential 
methods of Tesla and of D'Arsonval. The chief advan of both 


one or other of these methods of gen electrification. Whereas 
the sinusoidal current and the bath suits one medical man best, the 
other forms may be more convenient to the conditions of practice of 


another one. electric bath, unfortunately, has been rather under 
a cloud during recent years, in this country at least, by reason of its 
association with those peculiar “massage” establi which 


sprang up so thickly in London a few years ago. Now, however, 

bilshments have N and one may venture 
to speak of the definite advantages of the electric bath without 
feeling that one's words may reappear in the columns of some 
pe in association with ad vortitements of undesirable houses. At 
5 


ee 
department can 
without the electric bath, for in 


the ear, the nostrils, Zo. | 
The arrangements at St. Bartholomew's for the distribution of our 
7FCCCCCCC wer capui at intervals 


ormer. Thus 


baths. Several of our old sledge-pattern induction coils, with sliding 
. subsidiary т 


like a step-down induction coil migh or 8 
off the direct-current mains. One of the drawbacks of electric light 


needed by means of a motor dynamo. These 
bought and are in use. On the other hand, a medical man supplied 
with атац current will often sigh and wish that he could 

generate for himself a little continuous current. And here is 
a t which perhaps might be worth the attention of this Society, 
viz А i oontrivance of some simple rotary converter which 


rotary 
an am at 10 volt of 55 
many medical men who live in districts 
mechanical efficiency of the machine is in 
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no way important, considering the smaliness of the needs. That 
which would be important with such an instrument is that it could 
be left to run for periods of an honr or two at a time without needing 
its owner to stand over it and watch it, and that it would not become 
over-heated nor make a great noise. 

The Statical Machine.—This form of apparatas—tha first intro- 
duced into medical practice—is showing very decided signs of a 
revival, In the United States the statical machine is already very 
largely employed, and Iam told that in New York alone there are 
no CCC 
machines at the rate of two or three a week. Those who are 

е instru- 
ments of this kind. Tho effects produced by a large statical machine 
are most decided, and it is only necessary for one to experience them 
once to вее that treatment by them is by no means а mere treatment 
through the imagination. The most apparent effects of the statical 
machine are the profound and peculiar cutaneous sensory stimula- 
tion which can be produced by it, and the forcible muscular contrac- 
tions which can also be prodaced by it when the administration is in 
the form of sparks. Its special field of usefalness probably lies, first, 
in its action as a general excitaut; secondly, in tions of neuralgia 
and other superficial pains; thirdly, in the conditions of muscular 
pain. In all these cases 16 acts quickly and thoroughly. It is quite 
common to receive a patient stiff and lame from lumbago or muscular 
rheumatism, and to see him leave in 10 or 15 minutes quite free, for 
a time at least, from his lameness or his stiffness. All this promises to 
be extremely valuable. The difficulty of understanding how a simple 
electrification by the static machine can inflaenoe the body makes 
many of us disinclined to believe that there can be any effect; but 
after watching cases carefully for some time, I can now ‘say with 
certainty that some direct action does take place. I have only had a 
proper static machine for a year and a half, and therefore still feel 
rather a beginner with it. A very interesting matter is that, whereas 
on the other side of the Atlantic the inflaence machine which is used 
is invariably a modified Holtz's, on this side it is the Wimshurst, 
which is considered the best. The American Holts machine certainly 
has been developed into а most beautiful instrument, and тў н 

n 


cations are either by a sort of spark or b ) from one 

terminal to the patient; or the patient 1 on a couch is attached 
le, the other connected to a sheet of metal under the 

couch. This is called the condenser bəd. Finally the 

be enclosed in 


E 
f 
| 
E 
Е 
: 
E 


efficacious in caring 
Ozone.—The use of electricity for 


ning safficiently improved to make its applica easier, Bat 
the rapid development of ty in so many tions of late 
[м еше шок то оа Ai prodit во Many е gy fa 
, that czone, in its medical ap is, as it were, waiting 
until some one bas time to attend to it. The workers in medical elec- 
tricity, in this country at least, are so few: 3 
Perhaps the most s of all the applications of electricity to 
medical work in recent times has been due to the diseoveries of А 


· auscultation and percussion had given an uncertain reply. But the 
negative taken with X rays showed without any ble doubt the 
presence of tubercles in the lang. If there were more time to spare I 
could go into the question of X-ray work more deeply on the 

of its great development by medical practitioners, the 

and stereoscopic methods of Dr. Mackenzie Davidson and others 


being singularly beautiful in their results; but I have the idea that 
most of us are a little sated with X ray work just now, so I shall say 
no more, except to refer to the extreme cae of the flaorescent screen 
effects which are given by large static 


COAL ANALYSIS. | 


IL 
WII coals contain less than 2 per cent. of moisture, satisfactory 
results can be obtained by drying for 24 hours in a watch glass over 
sulphuric acid at atmospheric ure, but this method is not satis- 
factory for lignites or coals with high moisture percentage. ў 

It is found to be most difficult to grind coals without serious loss of 
moisture when this is carried out in a mortar. 

Thus when coal was ee. ground іа а coffee mill and then finely 
reduced in a mortar as quickly as possible and put into a stoppered 
tube, the coal ground once in the mill lost in 24 hours over 
sulphuric acid in vacuo 14°03 per cent; that twice milled lost only 
18 88 per cent, while that ground in the mortar lost only 1363, 
showing by the difference what had disappeared in the process. 
Another coal lost similarly 1:26, 1:24 and 1:07 per cent., w serves 
to indicate that the mortar is hardly reliable, allowing so much 
drying to take place daring the operation. 

It is considered that the testing of moisture may well be made the 
subject of additional research, and every coal analyst should be most 
carefal that his methods do not cause serious loss of water prior to 
the determination. . 

Volatile combustible matter is determined by placing one grain of 
fresh undried powdered coal in a platiaum cracible with a tightly 
fitting cover and heating for seven minutes over the fall flame of a 
Bansen barner, the bottom of the crucible being 6 to 8 centimetres 
above the top of the burner; the fiame of the Bunsen when free shoald 
be at least 20 centimetres high, and in a place free from draughts. 
The psroentage of volatile matter is the difference between the 
loss and the already determined percentage of moisture. Another 
method of making this determination is to place the orucible 3 
centimetres above the barner, but is not унон to be so good as thé 
above. Tae flame is better at the higher elevation. Io any case, 
there is а large element of doubt, which arises from the fact that 
volatile hydrocarbons may be split up by the heat, and the carbon 
thus set free remains bebiad in the crucible. The carbon also holds 
краш таса пин quite оаа 

рега suocessively augmented. It is e quite ap | 

that whatever the method pursued this determination can only be an 
arbitrary one, and the committee recommend their method as 
approxima the methods used in the commercial manufacture 
of coke, w it is one that can be used by different opera- 
tors so as to obtain concordant results. It is objected that 
even non-coking coals suffer loss from rapid heating, but this is not 
substantiated. | ` Ж, | 

It is found that the percentage of coke yielded by slow heating is 
increased over that produced when Tm heating is practised. Thus 
where а 7 minutes’ heating by a full Bunsen flame gave 6778 per 
cent. of coke, in a certain instance a slow heating of 5 minutes in an 
inch flame and 5 minutes of full flame gave 72:88 per ont of coke, 
while only 67:71 per cent. was given when the coal was heated 
34 minutes in the full flame and the same time over a blast. 


оса i сагира рш ren showing the отаны of 
ow heating. average was 4'58 per cont. greater 
with the slower heatin a 


Practically, no difference in coke production was found as between 
coals dry or wet, and the determination of the coke should be made 
from the undried samples, thus corresponding with the methods of 
comme 


ч aad s арыз 1 npe lie th 
0 те our phur, the 
weight of mineral matter by five-eighths of the weight of the sulphur. 
After all it is not quite fair to include the sulphur in the ash. Sulphur 
has some heating effect, and the oxygen locked up in the ferric oxide 
must give up its heat of gasification in becoming solid. | 

Fixed Carbon.—This is determined by taking the difference between 
the coke and ash. 

Balphur is determined by Eschka’s method. One gramme of finely 


being 
until the bottom of the dish is at a ow dull red heat. When the 
carbon is burned the mass is transferred to a beaker, and the dish 
rinsed with 50 oo. of water, to which is then added 15 ос. of satu- 
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flame, with occasional stirring, until the precipitate settles clear 
quickly, then filter and wash, using a Gooch cracible or a paper filter. 
Ignite this latter moist in a platinum crucible with a low flame until 
the carbon is burned. 


Where the coal contains much pyrites or calcium sulphate, the 
residue of magnesium oxide should be dissolved in h acid, 
and the solution tested for suiphuric acid. 

Ultimate Analysis.—Ia determining carbon and h lead 
chromate or other means of retaining sulphur must be used. Nitrogen 


ash, then the oxygen 
10d d ^ коз 100 the тїр щш of the drin 

trogen, as ur ОР 
ven. Bat the D 


is given is supposed changed for steam at 100 C. For most 
ОА the amount to be subtracted is to be taken as 055 when the 
result gives the evaporation from and at 100°. _ 

The average of a series of American bituminous coals gave results, 
closely c ing with the results of the bomb calorimeter, and 
the coals varied from 7,847 to 8,792 calories. It is observed that the 
same seam of coal gives closely concordant results over wide areas. 

The value of a fuel, as shown by gen six Котак sah given in the 
table, is obviously closely dependent п ршн! of oxygen 


present, as might be expected. A of a coal 
calories is almost 100 times the Approximately шы tb contain. 


No. Calories 
Calories 
жый: E * E E bomb, | calculated. 

3 159 | 80 63 | 5:40 | 1226 | 1°71 | 7,860 7,947 

2 301 | 8815 | 536 | 1097 | 153 | 8,148 8,012 

9 220 | 8366 | 551, 933 | 1:51 8,255 8,255 
15 329 | 83:97 | 560 | 879 | 166 | 8371 8,335 

2 028 | 8593 | 547 706 | 154 | 8,508 8 523 

3 059 | 9128 | 452 | 329 | 091 | 8,783 8,792 


The combustible matter in & coal can be closely estimated by sub- 
stracting from 100 the tages of ash, moisture, and the 
sulphur or PP carer of all the sulphur if in pyritio form. 

н 110 may add that 5 5 тр d is 
as follows :—1 gramme y ground fael is mixe grammes 
of dry sodium carbonate on a flat platinum dish on a hot bat black 
muffa, which is raised to а clear c red in about half an hour, and 
kept so another 10 or 15 minutes, but it must not be so hot as to fuse 
p soda, and the mass must not be stirred. When the carbon is all 
burned off, in about 45 minutes the mass is allowed to cool and is 
digested in 100 оо. to 120 eo. of warm water, settled, decanted through 
filter and washed twice by decantation and then on the filter 
adding a few drops of solution of pure sodium chloride if the residue 
tends to pass through the filter. The filtrate is acidified with 12 оо. 
of concentrated hydrochloric acid and precipitated with barium 
chloride as above. . 


E 


|'"THE LAW RELATING TO PICKETING. 


As the trades unions have abandoned their intended in the 
case of Lyons v. Wilkins, attention is called by the Employers’ Par- 

liamentary Oouncil to the judgment in this case, which is now the 
unchallenged declaration of the law relative to eting. Section 7 
of the Conspiracy and Protection of Property Act of 1875 reads :— 


Every person who, with a view to compel са other person to abstain from 
-doing or to do any act which such other pe as a legal right to do or abstain 
from doing, wrongfully and without queque authority . . . . watches or besets 
the house or other place where &uch otber person resides, or works, or carries 
on business, or bappens to be, or the approach to such hou-e or place 
on conviction thereof by & court of summary jurisdiction, or on indict- 
ment, as hereinafter mentioned, be liable either to pay a penalty not exce:ding 
0. ор ER be. imprisoned for a term not exceediog three months, with or without 
r. 


mui BOL aiia ae to his victims; his victims must go to him 


This enactment is, however, limited by the following proyiso :— 


Attending at or near the house or place where а person resides, or works, or 
oarries on business, or happens to be, or the approach to such house or place, in 
order оо to obtain or communicate information, shall not be deemed a 
watching or besetting within the meaning or this section. 


action. The plaintiffs obtained an injunotian to restrain the defen- 
dant from picketing their premises, 
It was granted by Mr. Justioe North and confirmed on appeal, and 


further ap leaves the jadgment now. unehallenged. Obviously 
ond d ; 


eithor th the p 


Bat ub E 

У where а 

an injastios he wishss to be rid of, he will very soon be 

M to Bat no man must be bs:et for the purpose of unge 

him to a his employment. Picketing is, in fac "re has 
and will probably drop out of use — 1 
always been an evil, and the moral suasion it has 

intended to employ has far too frequently 5 into the dcs 

too frequently оё 


THE PRIOE OF ELECTRICITY TO THE 
CONSUMER, 


ETE of сег supply of electrici 
St of the the Ийи to the Blectio Lighting 
(Olauses) Aot (1899), which is in fature to be incorporated with 
outside the пошу add of London, undertakers miy 
charge ordinary consumers (otherwise than by agreement)— 
1. By the actual amount of electricity so supplied ; or 
F 
аз may o time 
Board of Trade. Бы ы 
The exact prices which may be charged are now set forth in the 
fourth schedule to the Form of Provisional Order published by the 
Board of Trade in 1899. In that schedule the term “ unit” means 
1 1,000 am flowing under an 
M. F. of 1 volt daring the hour. When they o by actual amount 
undertakers are entitled by Sec. 1 of the schedule to charge at the 
ollowing rates per quarter :—For any amount up to 20 units, 133 Ad.; 
555 over 20 units, 8d. they by the elec- 
trical quantit уа (зе вчррір, they they А! be entitled to charge accord- 
foe o ube rats bet of this schedu‘e, the amount of 
energy supplied to the „ produot of that 
electrical quantity and the declared pressure at the consumers 
declared by the undertakers under the Board of 
The “standard or declared " pressure at con- 
sumers terminals is also provided for by the Board of Trade regala- 
tions under the Electric Lighting Acts, 1882 and 1888, Bec. (B), Sub- 
Bec. 4—8. Should any consumer at any time object to the method 
тш һе i charged, he may by one month's notice require the 
to change Ыш af (ier option either according to methods 
D. or a) 1380 Ва аз (2)) 
The result of this sub-section is that the inem lios with the 
undertakers, and the consumer has in reality чер 
Buppose, for instanoe, the majority of 5 ina 


were charged according to electri uantity; an application by one 
or tee to charge according to аша] amount” could apparently be 
refused. 


After giving notice to the local гаши or by public advertise- 
ment of the method whereby they propose to that method 
cannot be changed unless а month's notice has deen given to the 
Iccal authority and consumers. (Bub.-Seo. (3).) 

It does not follow that the price c for eleotricity need 
necessarily remain uniform. Thus it is рот by Sec. 32, that 
papas кта кошер rices charged shall not exceed those 

the special ordai (Sub-Sec. 1), 3 may be 
had in теб е зы 55 for in Вес. 2. An application for this 
purpese may be either by the local authority or the undertakers 
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(in cases where the local" authority are not themselves undertakers). 
The Board of Trade may make the alterations after such inquiry as 
may seem fit tothem. Prices may be altered inthis way after any 
or every of seven years since they were last altered. 

Authority to alter prices is thus vested in the Board of Trade, 
whereas the local authority has power to deal with and alter the 
standard pressure, subject to an a from their decision to the 
Board of Trade. (Bee rule 6 of the lations of 1896 ) 

By Seo. 33 it is provided that subject to his right to demand that 
he shall be посао one or other of the metbods men- 
tioned in Sec. 31 (1), and to the provisions of Bec. 20 of the Electric 
Lighting Act 1882, which guard sgainst any undue preference being 
given to any consumer or class of consumers, the consumer may 
make what terms he likes with the undertakers. Where the local 
authority are not the undertakers, the prioe of the current supplied 
to public lamps is to be settled by agreement, subject to an appeal to 
the Board of Trade [Sec. 84.]. 


Buch being the rules and 
to demand an uate remuneration for the electricity su by 
it remains for us to the whereby ку 
enforce their rights in courts of law. As the method of su i 
tbe mear s of estimating the su iy of electricity are similar to the 
method and means ad of gas, the legislature 
simply applied the rules laid down in the Gasworks Clauses Act, 1847 
(10 and 11 Vict, О. 15), su word “electricity” for 
“ gas,” the word “ electric line” for “ = 


as a civil debt. The recovery of 

Fer is provided for by В.В. 6 
urisdiction Act, 1879 (42 and 43 Vict., О. 49). 
The above method is in reality only 

Bec. 41 of the Gasworks Clauses Act, 1871, rents 

be recovered with full costa of suit in any court of competent j 


t 
| 
| 
| 


Trade 896. | 
The following is a convenient form of ntes аш кау еше 


upon a consumer in order to enforce payment of rent. 
one in actual use :— 
Tas —— Ermornt o0 SoPPLY Оомрлит. 


give you notice under Bec. 21 of 53 and 54 Vic., Ohap’ 
: 77% 
of service hereof given as security for peyment 
Von Nue Io se Nonsense n Pepe cf the 
туру electric energy, the company may discontinue such supply 
will take action to recover all monies due. 


PHYSIOAL SOCIETY. 


Оврінлвү Murra held March 9th, 1900. 
Prof. Етвватт, F. R. S., Vice-President, in the chair. 


А PAPER on “Tum DAMPING OP GALVANOMETER NNEDLES ” was read 
by Mz. M. Вогомои. 


1891, and they have invariably pointed to a variation in the valae of 
етай» The obj сб of the present paper is to discover the cause of 
this variation. Ic may be due to an alteration in the moment of 
inertia, or to аа alteration in the damping coefficient. If the control 
magnete are either directly above or directly below the needle, there 
is no chance of any change in moment of inertia. The dampio 

coefficient s on three things:—(1) Viscosity of the air, (2 

viscosity of suspension, and (S). eddy currents. The author has 


carried out experiments with a galvanometer, on open circuit, and 


finds а constant value for the ratio. The viscosity of the air and 
suspension, therefore, cause no variation. Upon closing the circuit, 


and repeating the experiments, the value of od over 
decrement alters. mech unu. deste atte бачы 


change 
effects of self-induction; (3) effects of rise of temperature on the 
resistance of the coils. The author points out that the two latter 
causes would tend to alter the ratio in the wrong direction, and 
therefore concludes that the variation is due to an alteration in 


of 
оды o ME needle produced by altering the strength of 


Mr. RosuspAUM said that the ratio considered was constant in the 
case of a Nalder-D'Arsonval galvanometer. 
Mr. Вогомон said that his arguments did not apply toa galvano- 
meter of this description because the swinging system 
magnetic needle bat simply a coil. 


A farm on "Tum DrsrRIBUTION oF A Gas IN AX RTO Prep” 
was read by Mr. G. W. WALKER. 


че heat MANSIT Pato 10 which HR MA namber 
an 
ound that there are superimposed upon the gradual fall of potential 


electrical action, then whether luminosity is due to collisions or 
| at 
us 


the 
In general these points do not coincide, and th 
maximum 5 not clearly defined. The 
the conclusion that the distance between the stris is in 
onal to the density of the gas and to the current i 
facts have been experimentally verified. 


Ма. О. E. В. Purus exhibited a Sonraon Tansion LECTURE 


between two 

circular they set in any position and one can bs made to rotate upon 
the other. If tho plates are square or elliptical they set in a definite 
position to which, if displaced, they imm return. Mr. Phillipe 
pointed ont how two circular discs with liquid 
from which to suspend the moving system of a galvanometer. 

Mr. OocHBANB suggested the use of some liquid which would 
evaporate lees slowly than water. 

Mr. BLAKESLEY asked what accuracy could be obtained with such 
an arrangement, and what weight if would be possible to support 
without squeesipg out the water. 

The meeting then adjourned until March 23rd. 


THE COMPRESSIBILITY OF WATER. 


Ir is a universall assumption that water is 
incom pressibla, bud recent experimenvs carried out by Mr. B. H. Hite, 
the chemist at the West Virginia al Experiment Btation, 
Se e obaq Ше pod pnl TOR шщ кескш 
pressures beyond usually employed in hydraulic work. 
It is found in practice that when the pressure in à hydrsalispemp, 
for instance, rises above 9j tons per square inch, trouble begins. 
Nothing seems to keep tight for any length of time, and glands and 
font eps eda action Buch ares as 3 to 5 tons per square 
find out weak places in the body of the piping and burst them 
atthe welds, at the joints, or sometimes atan apparently sound place, 
ю water 


8 
| 
92 
i 
Е 


É 
: 
E 


Mr. Hite small press to be constructed with 
determine the effect of extremely high pressures upon the 
which are known to exist in milk, and in the course of his in 
pe 5 he nd 33 сеа а 
of over tons per equare draulic power. clear 
Suoli а preesere cannot be maintained by tha mo 
and stufüng box arrangement, nor is it likely that auy sy 
packing can be devised that will prevent a liquid under very high 
pressure from forcing its way out. A method by which а pres- 
sare limited only by the strength of the surromnding material 
could be brought into existence is suggested by the behaviour 
of a bubble of gas in an ingot when under the action 
of the steam hammer. What pressure is thas attained could 
not easily be calculated. Mr. Hite has adopted a юше 


jn 
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what similar method. He 8 his liquid in a metal tube, shown 
by the thick black line in fig. 1. cois a heavy steel cylinder, the 
lower end being closed by an кона fitting steel plug, o, the 
upper end by the piston, r. Pressure is applied by a hydraulic 


P" The lead tubes are placed inside of a steel cylinder. The ram (to 
which is fitted a following screw for the purpose of holdiog the 
pressure) forces the lead down the bore, thus packing it completely. 


inches in diameter and 7 inches long. 


100,000 и 200,000 09 и 
1 н 200,000 „ 300,000 " " 
i " 900,000 „ 400,000 " " 


су yield 
less under high P aepo and for this reason tbe plug, o (fig. 1), and 
the lower part of the P, were made of softer material 
under the extremely high pressures, they would expand, and so 


is stated to have been 

| leak discerned even 
hest pressures; 

expansion of the liquid to its original vol 

of the lead tube, and, indeed, when very bigh pressures have been 

Ne tne liquid in regaining its 


such conditions of pressure as applied in this machine, liquids are 
no means incompressible. It is stated that after baing кое to 


А 
| 
| 
| 


Owing to the observed distention of the steel enclosing cylinder, 
the linear compression is not a sufficiently accurate measure of the 
change of length of the water column, and it must farther be remem- 

that some allowance must be made for the distortion and com- 

омат е коса а nbl ааа ненада nidi 
total pressure upon the piston e pressure upon 

lead annulus surrounding the liquid; this last amount it is impos 

Able to determine, as no one ws exactly what bappens to the 


thickness of the lead walls when enclosing a liquid under these very 
big pressures. 
. Hite ss the following ingenious method for determining 


of the 
wl which comm with 


i 


UHI 
A 
р & 
F ER 
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i 
EE 
E 
g 


“р with water and subjected eae 
to that by which the liquid in bottle 
reed down the capil hole, and will fall to 
e bottle. Oa the pressure 


2. 
z 
В 
R 
: 
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Fre 

| 

В 

2 
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volume required to fill the bottlo is a measure of the com- 
pressibility. 
In this method the compressibility of the is neglected. 


i mercury 

oould be determined separately or simultaneously. 
Hite а pressure of 65,000 lbs. per square inch 
is compressed over 10 per cent., and alcohol more than 15 per 


cent, | 
These results are certainly interesting, and it is to be h that 
the 5 


F 
Е 
f 


, 90 that 


THE INSTITUTION OF ELECTRICAL 


ENGINEERS. 
Tus meeting of the Institution of Electrical Engineers 
on the 8th inst., was devoted to reading and discussing a 


paper, a reprint of which is concluded on page 504 of this 
me, “On the Applications of Electricity in Medical and 
Surgical Practice,” by Dr. H. Lewis Jones. 

In declaring the paper open for discussion, Prof. 8. P. 
Thompson, the president, humorously referring to phraseo- 
logy as his own ionlar weakness of the flesh, twitted 
Dr. Jones with using the word “ electrification ” in a manner 
different to the way it is understood by electricians. Here 
it was employed to indieate the action of a conducting—not 
necessarily a charged—body. He asked the author if in the 
true sense of electrification, it was the slightest use to electrify 
а mum : for экн P to place a patient in the interior of 
a Faraday cube and charge the cube up; the potential of 
the patient would be raised, but would there have been any 
n physiologically or pathologically, or any other 
‘ ogi ?” | 

Mr. J. Wimshurst had been delighted to hear Dr. Jones's 
peper, and ially he was interested in the remarks regard- 
ing frictional or induction machines. Twenty-two years 

о his attention was called to a Holtz machine in possession 
of Mr. Spottiswoode, and he explained to the meeting some 
of the disadvantages of the machine, the dangerously cut 
plate, and the means he had devised to get rid of these 

efecta and other troubles in his pattern of machine, As he 
had a good deal of matter prepared, the President begged 
him to send it in for insertion in the Journal. 

Major-General Webber said he would make a few remarke, 
and confine himself to one point; but his remarks became 
many, and his “one point” proved to be an argument as 
to whether the human machine is an electrical machine 
or not. He thought the meeting a memorable one in 
the annals of the industry, because probably the engineer 
and the physiologist had not met before. He asked whether 
the word stimulus, as employed in the paper, indicated that 
the Doctor meant that electricity is only a stimulus to the 
animal frame? Every telegraphist must have been delighted 
by the description of the means of electrically ко the 
nerves, ав telegraph engineers have во much to do with fault- 
finding by means almost identical with those the lecturer 
deacribed as employed for locating the troubles in the nerve 
system. He asked if there were not something within the 
human frame analogous to the generation, distribution, and 
utilisation of energy. This юн was elucidated by com- 
paring statements by Helmholtz, Michael Foater, and others 
as to the work the heart oan do and the electrical actions 
connected with the heart's action. He believed that anything 
which brings the engineer and the physiologist together, or 
nearer, must be of use to the Institution and to fellow- 


creatures. | 

Mr. F. J. Mudford thought that Dr. Lewis Jones would 
find а set-over pointer milliampere-meter a useful instrument, 
while Sir T Manoe referred to some tests he had taken 
years ago of the resistance of the human body from one 
wrist to the other, and he mentioned the trouble polarisation 
gave in the experiments. The figures obtained for white 
subjects miman, the tests were taken in the East) were 
considerably lower than those for black subjects—a matter 
afterwards explained by Dr. Lewis Jones as very probably 
being due to the greater liability of Europeans to pue 
and to have the pores of the skin open, and the surface 
moist in a hot climate than would be the case with natives. 

Prof. J. Perry spoke “as a Philistine.” He con- 
sidered that such a paper was another argument against the 
great evil of earthing the return wiring of at and houses. 
He suggested that small accumulators should be charged in 
series with an incandescent lamp—the lamp being chosen to 
give the proper charging current.* He then tu to the line 
of thought suggested by Major-General Webber, and indicated 
that the human body can’t be a heat engine, The tempera- 
ture was 40 times higher than it would be by thé second law 
of thermo-dynamics were it a heat engine. He hazarded the 
opinion that it was a gas battery. Last year at Baden-Baden 
he became acquainted with a medical man who, for 20 years 


* We believe this is the common method of charging small cells. — 
Eps. Нико. Ray. 
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had been maki ts on at electricity, and aluminium cell work, but although һе had given a lot of 


ng experimen mospheric 

he was able to predict 15 hours beforehand the certain kind 
of patients who would come in crowds to see him as the 

result of an atmospheric change. | 
Mr. W. Н. Соп criticised tbe relations between the 
physician and the physicist. Neither of these had met in 
the physiologist. He referred to the paper read 15 years 
ago before the Society on medical electricity, when Mr. 
W. H. Preece (as he then was) severely handled the M.Ds. 
as being completely ignorant of what a volt, &o., might be. 
The speaker thought that there would always be a difference 
between electrical and drug measurements, and as Dr. Lewis 
Jones stated in his paper, in the modern use of electricity 
there is a greater tendency towards rather than 
The great drawback to measurement 
of the conduct- 
e do not know what 


gave an ampere or two at a few volta. He lamented the 
act that electro-medical apparatus Was so badly designed, 


Мг. A. P. Trotter cited aluminium one-way cells as 
possibilities for rectifying an alternating current for small 
cell charging. He wanted to know the quantity Dr. Lewis 
Jones was anxious to measure; was it milliamperes or 
milliooulombs, or what? He had studied the work of the 
author for 20 years, and he eulogised what had been done. 
He referred to the fact that if the arm were held out 
horizontally no engineering or mechanical work was done, 


bat he believed that physiologically work was done. Now 
the painfal or tired feeling was wiped out by а current, and 
used to wipe 


an application of electricity might perhaps 
out — of the tiredness a the end of а day's work. 

Dr. H. Lewis Jones, in his reply, stated he had tried to be 
ав careful as he could to use еер terms, and he amused 
the meeting by lifting the veil from the everyday practioe of 
medical men who sent patients to him to be galvanised,” 
* to beelectrifled," and во on. It was, he said, one of the dail 
efforts of his life toavoid, and try to get others to avoid, the wo 
©“ Faradisation," bnt that and Franklinisation " were often 
found in medical works, while recently in a French paper he 
came acroes D'Arsonvalisation," which he thought was 
coming it a little too much. He said that Gen. Webber and 
certain others of the speakers had, in their remarks, prac- 
tically raised the question, Is electricity related to vital 
force? Is. a nerve impulse an electrical impulse? 
Whenever & chemical change takes place we know there 
is an electrical action, but whether in the body these 
actions are mere waste or are of great importance he 
could not say. There was no immediate or superficial con- 
nection, and to go deeper was to encounter difficulties the 
author would rather not go into that evening. He did not 
feel himself qualified to tackle the subject suggested by 
Prof. Perry. As to X rays, there was no doubt that they 
have a therapeutic value, Oa the question of thermopiles, 
the life of the apparatus and price were considerations. 
Moat electro-medical apparatus came from Germany, as there 
the manufacture was done in a large way. A medical man 
wanted cheap apparatus, as he could not afford out of his own 
pocket to spend much money on it. He had tried to make the 


time it had not turned out well. Mr. Trotter had cited a 
most interesting thing, and in a new paper by an Italian it 
was shown that electrical stimulation increased muscular 
force, and the increase lasted a day or two after the applica- 
tion. He gave a few general remarks on the quantity which 
really should be measured in the case of the induction coil 
discharge, and the discussion then closed. 

There was a general feeling that the paper had hardly 
received its proper amount of attention from the medical 
fraternity, but had been much appreciated by the engineers. 


REVIEW. 


An Introduction to the Study of Central Station Electricity 
Supply. By ALBERT Gay and О. Н. Yeaman. London: 
Whittaker & Co. 


When two gentlemen, engaged in practical work, put their 
heads together and reduce to print а chatty description of 
the problems which are constantly confronting them in the 
daily routine of their work, and in the development of the 
undertaking under their charge, they are likely to produce an 
interesting book, and without doubt Meesrs Gay and Yeaman 
have fully succeeded in doing so. | MEN 

Interesting, however, as the book may. be as a reminder of 
these problems, it is а little difficult to decide for whom it 
has been written. 

Obviously it is not intended for engineers as the in- 
formation contained throughout is of a somewhat rudimentary 
na 


ture. | | 

Possibly it may be intended for the edification of that 
large and increasing class, the members of town councils 
and vestries, who may be seriously anxious to know some- 
thing of the pros and cons that sffect the various problems 
connected with the generation and distribution of electrical 


energy. 

It will also prove useful to the growing band of young 
gentlemen, whose fondest aunts hardly dare dub them 
* Engineers," but who, as soon as they have attained the 
grade of A. I. E E., consider themselves capable of saving a 
town council the consulting engineer’s 5 per cent. by “ doing 
the work themselves.” 

We can imagine from the style in which the book is 
written that it is the function of, at all events, one of the 
writers to receive deputations from other manicipal bodies, 
and to settle them down to a lecture. 

There is а flowing dogmatic style in some of the 
that makes one think one can hear the clock tick as the 
sonorous sentences, between the puffs of a cigarette, are 
rolled off. 

To give an example, page 317 :— 

Nor must it be forgotten that after all distribution is the alpha 
and omega of electricity supply, for to it is due the creation of 
“ systems,” the divergence between practice in one place and that in 
another, and the host of techn'cal questions that go to make up the 
business itself, although, as has been shown, financial results are 
only slightly affected. 

retical conditions cannot be directly applied to feeders and 
3 points any more than they can to the other business of the 
cen station engineer. If all the data could be asked for and 
obtained from the public at the time of preparing designs, the hit- 
and-miss principle ag, pat be 1 but, unfortunately, precise in- 
formation respecting loads and demand are (sic) always conspicuous 
by their absence just when most wanted, and this is so very pro- 
nounced at the time of settling the runs of conductors that the more 
prosaic course of doing what seems the best . guarding 
against the mischance of after events proving it to be otherwise, by 
an ample number of junction and connecting boxes, is what really 
gives the best results in the long run. 


Of course, when one has previous knowledge of the subjeot, 
the solution of the enigmas conoegled in the above sentences 
presents no great difficulty, but we can imagine their effect 
on the deputation from, вау, Stoke Pogis to the Islington 
Works, and we can hear the applauding exclamation of 
* Prodigious " from ita chairman. i 

By-the-bye, is it true that to distribution is due the 
creation of systems? We were under the impression that 
the leading members of the Institution of Electrical E 2- 
gineers had arrived at a consensus of opinion that by the 
word “distribution” should be designated distribution to 
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consumers, and in g this work we gathered from pages 
117 and 118 that the authors were sound upon this point. 
Obviously, in the accepted interpretation of the words 
“ distributora” and distribution,“ the latter is unaffected 
by “ systems ” of generation. The divergencies between low 
pressure and high pressure, and those between continuous 
and alternating ips may show themselves in methods of 
A feeding; but the 250 volts supply, distributed to the con- 
sumers under the Board of Trade regulations, may be given to 
them quite irrespective of the “systems " employed. In this 
book, however, “feeding " and “distributing” are regarded as 
synonymous terms. Too great exactitude should perhaps 
not be demanded from two suck practical gentlemen as the 
authors. It only needs the turning over the page to obtain 
another illustration:— — | 
The f however, are not revenue earning, and an 
5 of capitali esee ДЫ in this direction tells 
oost, the upkeep cost, and the load-loss cost. Also 
of supply (say, 
suitable 


ough the problem is readily amenableto mathe treatment, 
little can be by such an investigation, as the engineer has to mest 
the conditions he finds in and cannot create such as would 


enable him to utilise his theoretical deductions. 


It is difficult to postulate the conditions which are beyond 
the utilisation of “ theoretical " deductions, but still more to 
conceive feeders which аге at the same time unnecessarily 
large, and which involve an increase of “ load-loss oost.” 

* Theoretical deductions " would have led one to conclude 
that an excess of copper in the feeders by the application of 
the c? x в rule would have leesened instead of increased the 
* Joad-loss ” oost. 

To those, however, who do not look to the book to teach 
them overmuch it will certainly prove useful, and doubtless 
the authors, having launched it forth, will now quietly settle 
down to rewrite the more obscure portions and to expunge 
those deductions which do not fit in with theory. 

On almost all aspeots of electricity supply the authors 
have delivered themselves dispassionately and without bias, 
but on one point they have allowed their predilections to 
carry them away. They have on their hands the workin 
and development of an alternating high pressure system, an 
they state on page 184 that 


A reasonable difference in magnetising power is of extremely little 
moment and can hardly affect the works or total costs one way or the 


This opinion is not shared by us or by the leading elec- 


trical engineers of the day. It is quite true that there are 
districte which could not be supplied at all, from one station, 
on commercial lines, except by а “converted system of 
apply, and the oost of generation of the etising watts 
must be cheerfully borne as the price to be paid for the 
advantages accruing to centralisation of generation. 

Our authors, however, make no such concession, and state 
that energy when used for magnetising can be generated 
for a negligible оов, their argument being that 

In all stations a reasonable (sic) sized unit of plant must be run 
during the day to comply with the obligation to maintain a 
constant supply 
and therefore, that an extra 50 or 100 kw. of magaetisin 
watts can be given off simply for a pinch more coal, an 
without the alightest addition to the remaining charges, 

Of course, if the addition of magnetising watts causes the 
** useful” plant to be overloaded, and necessitates the running 
upof an additional set of plant, then the ingenious theory set 
forth by Messrs. Gay and Yeaman at once falls to the ground. 

Has it never struck them, however, that in the total cost 
of generation must be included the wear and tear of the 
generators ав well as the interest on the capital locked up 
therein, and that such costa must be borne alike by all unita 
generated, whether they be supplied to the paying consumer, 


to the bankrupt one, or to the prodigal one named 
* Magnetising Watts ? d 


To those who think this doctrine hard, we commend а 
isi pega of the cost of working of the undertakings in 
London supplying on the rival systems. The Islington 
alternating current undertaking, with the enormous advantage 


of в heavy all night load, would surely not be eclipsed by the 
low pressure undertaking at, say, Notting Hill, if it were not 
for the heavy addition to its costs caused by the generation of 
wasteful magnetising watts! Nor, to take a case outside 
London, would the costs at Coventry exceed by almost two- 
pence per unit, those of works with almost identical output 
at Dewsbury. | 


THE POLLAK-VIRAG SYSTEM ОР 
TELEGRAPHY. 


Bx OHAS. Н. GARLAND.. 


(Continued from page 429.) 


THE telephone membrane of the receiver is thrown into 
movement by the currents which are sent out by the sending 
apparatus, and according to their direction either approaches 
or recedes from the electro-magnet. By means of a tiny 
rod the movement of the membrane is communicated to a 


small concave mirror, shown in fig. 4. As the vibration of 


Fra. 4. 


the membrane is exceedingly small, it is necessary that there 
should be some method of magnification of the movement in 
order that it should make an appreciable alteration in the 
direction of the reflected ray. е inventors have sur- 
mounted this diffionlty in a most ingenions manner. On 
the back of the mirror is fixed a tiny soft iron plate, and by 
this means it is held fast to one pole of а permanent magnet. 
This pole of the magnet terminates in two amall pnus and 
the connecting line of these two points forms the axis of 
movement of the mirror. The second pole of the permanent 
magnet is connected with a weak spring whioh also ends in 
& point. This point forms a third attachment for the 
mirror. The spring in its turn is connected with the tele- 
phone membrane by a small rod by which movements are 
communicated to it. As the points of attachment of the 
mirror lie very close together, the movements communicated 
from the membrane are considerably inoreased, whilst the 
method of attachment reduoes friction to à minimum. 

The light of & small glow-lamp falla on the concave 
mirror and is reflected on to a drum covered with sensitised 
paper. Before the sensitised paper & lens is fixed which 
concentrates the reflected rays to a point. This point of light 
is moved upward or downward aocording to the movement 
of the mirror, and thus writes a line upon the sensitised paper 
which rises or falls in sympathy with the currents sent out 
from the sending station. The sensitised paper is stretched 
on a drum which, in addition to its revolution, moves also in 
the direction of its aris. This movement is so regulated 
that the drum in each revolution moves a sufficient distance 
to allow the line of signals of the following revolution to be 
printed clear of the first line and во on until the whole of 
the paper is full. 

This apparatus would not in practice give good resulta 
unlees many other difficulties had been surmounted. For 
instance, the telephone membrane, in addition to its move- 
ments in response to the currents sent into the line by the 
transmitter, has a proper movement of its own. The vibra- 
tion of the membrane is really a combination of its own proper 
or self-vibration, and the vibrations impressed проп it by 


Б10 


THE ELECTRICAL REVIEW. 


(Vol. 46 No. 1,165, Mane 23, 1900. 


the eleotro-magnet. It was n o Lad 
vibration of the membrane. The ordinary methods of damp- 
ing were found to be unsuitable, and a special method was 
devised by the inventors. | 

This “damping” method is an essential part of the 
system. If we send into the telephone a current of long 
uration the membrane is thrown out of its position of rest 
to а degree proportional to the adp i of the disturbing 
current, It then springs back towards its orìginal resting 


position, or even a little beyond, and continues to vibrate in 
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м, Mirror; D, Drum of sensitised paper; s, Lens; c, Conductor. 
Fia. 5. 


movements of decreasing amplitude until it finally comes to 
rest in its new position. If a very brief current is sent into 
the telephone, the membrane vibrates in response to this cur- 
rent, and then vibrates in movements of gradually decreasing 
amplitude until it eventually comes to rest. If, however, the 
duration of the current be exactly the time occupied by a 
single vibration of the membrane, if the current cease at the 
exact moment that the membrane in its movement reaches 
its normal resting position, then there will be no further 
movement, as the energy n to prodace the vibration 
will have ceased. The minute movements then made are 
insufficient to effect the quality of the marks. The inventors 
have made the duration of their cur- 
rents correspond exactly with the vibra- 
tion period of the membrane. By the 
exact adjustment of the position of the 
perforations in the sending ribbon and 
the speed of it& movement, the duration 
of the currents sent out regulates the 
* damping " of the membrane and er- 
tinguishes, or avoids, the disturbances 
which affect the clearness of the marks. 

In order that this very delicate 
adjastment shall not be so essential as 


factors of the line. When a carrent is sent to line a por- 
tion of it goes into the self-induction coil. At the moment 
the current is broken a carrent of similar direction arises in 
the coil. This latter carrent will, however, flow in the 
opposite direction in the line, and will neutralise the hinder- 
ing гаи arising from the flow of the first current through 

e line. 

The first experiments were carried out on an artificial line, 
with a resistance of 2,000 ohms, and а capacity of 8 to 9 
microfarads. The resulta were so satisfactory, that it was 
determined to test the invention on a working line. At the 
request of the United Electrical Company, of Buda-Peath, 
the State allowed four lines from the central office to be 
connected with the laboratory of the firm. These were 
joined during the night to four lines running from Bada- 

esth to Temesvár. Both the sending and receiving appr- 
ratus were placed in the laboratory, but the current had to 
pass over a double line of 650 kilometres of 4 mm. copper 
wire. The resistance of the line was 4,000 ohms. The 
experiments were first carried out during fine dry weather, 
and later in very wet weather. In both cases good clear 
marks were obtained, with a speed of 70,000 words per honr. 
For this a pressure of 20 volts was found necessary, whilst 
with 25 volts 100,000 words were sent. Even with the 
i the limit of the speed of the apparatus was not 


The sending was arranged in such a manner that a per- 


forated slip was placed on a dram and again and again 
telegraph 'The induction of the neighbouring wires has 


not seriously affected the marks. The effects of the induction 
of neighbouring wires сап be eliminated by adjusting the 
distance of the magnet соге from the membrane in the 
receiving apparatus. The regulation is very simple. 

Fig. 5 is a коодо рош of vs bise с 
receiving apparatus. Fig. 6 is a p otograp ic reproduction 
of & on e received oval a line 650 kilometres in length 


at the speed of 100,000 words per hour. In the position in 


which it appears on the page it is n to the upper 
waves as dota and the lower waves poy ng Fig. 7 shows 


Fia. 6. 
to render working impossible without | 
it, а further means of overooming the 
Mn devised. г — — w — Ws 
uration of the ourrent is made shorter А PN UII ees Af ee V e | 
than the vibration period of the mem- W N 


brane and a condenser (see fig. 4) is in- 
gerted un to thetelephone. The oon- 
denser is charged during the duration of 
the 5 түй r when n cur- 
rent is n. This discharge prolo 
the fresh current and limits the vitis: 
ting period of the membrane. The result 
of this ingenious arrangement has been 
the perfection of the marks. 

here ici a с difficulties to be отоо се 
it was possible to messages over a lengthy line. A 
long line зма Steet a high resistance, great capacity, and 
still greater self-induction. As a result a current loses much 
of its original character before reaching the distant receiving 
station. If the break of the current at the receiving station 
is not sharp, bnt the current disappears only ually, the 
marks are rendered unreadable. It is obvious the resist- 
ance, capacity, and self-induction of a wire are hindrances 
to rapid telegraphing. A self-induction coil (see fig. 8) is 
therefore inserted in parallel at the sending station, and the 
dimensions of this ooil correspond the disturbing 
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a message received when for a second the corrections were 
cut out, and demonstrates the effeot of the disturbance caused 
by the line faults and the proper vibrations of the membrane. 
In actual practice & message of 500 words occupied 22 
seconds in transmission, the fixing of the marks and other 
preparation for transcription occupied 24 minutes. 
he telegraphing of a daily paper of 16 pages, containing 


е Wri under date of March 6th, Herr Pollak says :—" We are 
now Sorkin with endless slips and diagonal writing, combined with 
an automatic system of opment, so that messages are ready for 
transcription immediately on receipt.” - 
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40,000 words, by this system would take 25 minutes, whilst 
the Hughes system would take 30 honra, and the Morse about 
TAR working day and night. Such a system could 

ially reduce the coat of telegrams by reducing the 
namber of trunk lines. 

There are many little economies which are effected in 
other ways. A message of 500 words received by the Pollak- 
Virág occupies a piece of paper measuring 65 centi- 
metres by 9 centimetres. The same messsge would require 
70 metres of Morse slip, according to the Austrian estimate. 
Half that length is nearer the English estimate. 

Under апу conditions where high speed telegraphy i8 an 
advantage the Pollsk-Virág syetem should have a great future 
before it; where the number of trunk lines is limited ita 
advantages are unquestionable. We shall await with interest 
the resulta of its epplication to oable working, whioh should 
certainly receive the attention of the inventors. 


AMERICAN SLIMNESS. 


Ax editorial to which, for American readers, our New York namesake 
ives the title The Opportunity," would doubtless be rechristened 
by English readers Friends yet Foes,” or "What's the uso of a 
d if you can’t take advantage of him?” The article advocates 
pushing American commerce at all costs, and selects the present 


from its territory a large 

industrial element. It is also in the throes of an indus 
tion, having wakened to the fact that its methods of manufacture 
must soon be reorganised, unless its prestige as an export country is 
to disappear." 

It is something to find our military forces spoken of so ap a- 
tively as “а highly active industrial element,” while Ооп tal 
crities class them as the residuum for whom we cannot find employ- 
ment in the ordinary occupations. But this is a digression, and we 


quote : 

“ France, though rent by political strife, is to hold this year its 
пом орен and to put forward its best efforts to retain some of 
the man 


inda which is g away from it. The 
German Empire is making еа eff : 


the situation, but it is bampered beyond ordinary under- 
by the existence of its military system, and also in 
by the hostility of other countries toward it. The Italian 
is waking from a sleep of centuries under its present stable 
ular government, and is welcoming the importation of new 
ideas, new methods, and new machinery. for the development of its 
natural riches. Russia cannot be a man country for many 
decades, but its enormous population and vast extent present a great 
market for all manners of goods. In the Nast the acquisition of the 
Philippine Islands has focussed the attention of the world upon that 
, while the policy of England and the United States in Ohina 
is such as to invite at once the widest extension of trade.” 

Having thus taken so gloomy a view of the present outlook for 
other countries, our contemporary dilates in the following belated 
style upon the very rosy aspect that events bear for American com- 
merce, as though the elements had been working together to promote 
the prosperity of Brother Jonathan, our “ closest friend and bitterest 
trade rival,” at the expense of everybody else :— 

* Непое, the time has come for American manufacturers to take 
the same position as а factor in the world's supply that has been held 
tural brethren for many years. This country is 

an enormous and increasing . It is at peace 
and likely to remain at peace with ell ite neignbours. It has every 
advantage of climate, resource, and skilful крае to put it in the 
first rank of manufacturing countries and keep it there. The rest of 
the world is its market. These few facts are things that no American 
maker of any goods that are used by any people on the face of the 
earth should ever forget.” 


Your band! brave friend. Press on to conquest 
Oer Afrio's rash marauders. 
You win the glory, we the prize; 
We'll coolly take your І 


Our American friends know from experience over the Venesuelan 
affair that British friendship pays, but the spirit displayed in the 


і 


Ir 


* This is the Austrian estimate. 


to gather for itself the 


above comments quoted from the Electrical Review of New York is 
but a poor return for the support which we gave our cousins in the 
Spanish-American 


NEW PATENTS AND ABSTRAOTS OF 
PUBLISHED SPECIFICATIONS. 


BBW PATENTS.- 1900. 


Compiled expressly for this journal by W. P. Thomson & Co. Electrical Patent 
Agents, 829, High Holborn, London, W. C. and at Liverpool, Manchester, 
and Birmingham, to whom all inquiries should be addressed. 


4,157. “Improvement in electric accumulator traction." B. M. DRAKE and 
J.M.GorHam. Dated March 5th. 


4,168. "Improvements and devices for rapidly transmitting impulses of 
current." L. CEREBOTAN!I and A. SILBERMANN. Dated March 5th. (Complete.) 


4,190. ‘Improvements in solution for galvanic batteries.” 
Dated March 5th. 


4,198. “Improvements in signalling devices for telephone systems.” P. M. 
Justice. (H. M. Williams, United States.) Dated March 6th. (Complete.) 


4,198. “A new or improved time apparatus for making and breaking tele- 
phonic and telegraphic circuits." R. pe ПАМРВЕСНТ. Dated March 5th. 


L. BovLARD. 


4,230. “Improvements in electrlo gas lighters.” Н. D. FiTzPATRICK. (С. 
Hubert, United States.) Dated March 6th. (Complete.) 


4,296. “Improvements in filaments for incandescent electric lamps." T. A. 
Rore. Dated March 6th. 


4,248. “Improvements in switches or circuit-breakers for bigh potential 
electric ec'rcuits." THE BRITISH TRoM80N-HovsTON Co., Ltp. (E. W. Rice, Jun., 
United States.) Dated March 6th. Complete.) 


4.202. Improvements in storage batteries, and in the method of making 
electrodes therefor.” Р. A. Newton. (The Knickerbocker Trust Company, 
United States.) Dated March 6th. (Complete.) 


4,268. * Improvments in tools for use іл the laying of 1ile conduits for electrical 
conductors.” Н. Н, Lake. (American Vitrified Conduit Company, United 
States.) Dated March 6th. (Complete.) 


4,287. “Improvements in telephonic intercommuni- ation systems.” W. AITKEN. 
Dated March 6th. 

4,858. Improvements in electric bell pushes." H. C. SwinpDELL. Dated 
March "th. 


4,965. “Improvements in translucent reflectors for incandescent electric 
lamps." D.SHooLBRED. Dated March 7th. (Complete.) 


4,969. “ Improved couplings for electrical connections.” J. J. RAWLINGA and 
W. R. RAWLINGR. Dated March 7th. (Complete.) 


4,376. "Improvements relating to the electrolytic production of metal bars 
for the manufacture of wire.“ E. Emerson. Dated March 7th. 


4,883. "Improvements in ane connected with electric controlling apparatus.” 


r 
J. C. Lincotn. Dated March 7th. (Complete.) 


4,387. “Improvements relating to systems of alternating current electrical 
distribution.” C. I. Younc. Dated March 7th. (Date applied for under 
Patents, &c., Act, 1888, Sec. 108, August 8th, 1899, being date of application in 
United States.) 


4,890. “Improvements in electrical switches." Verrrirys, LiMITED, and R. H. 
Rogers. Dated March 7th. 


4,408. “Improvements in and relating to electric fittings." J. Dewar, Dated 
March 8th. 


4,457. "Improvements in door locks operated by electricity for engaging and 
disengaging bolts." №. Зснлре. Dated March 8th. Complete.) 


4,461. "Improvements in or relating to electric cables or conductors." 'W. J. 
GLovknR. Dated March 8th. 


4,472. "Improvements in electric motors." А. M. E. BERTHIER. Dated 

arch 9th. 

4,489. "Improvements in primary batteries.“ А. M. Үосхо. Dated March 
Oth. 


4,500. “А new or improved self-locking elbow joint for electrical fittings.” 
H. Hirst and J. Н. CoLI. ix s. Dated March 9th. 


4,508. “ Improvements in electric signalling systems for railways.“ М. GARL, 
Dated March 9th. (Complete.) 


4,509. ‘Improvements in electriv traction." E. Н. TYLER Dated March 
9th. 


4,527. "Improvements in multiple-contact telephone transmitters an? circuits 
relating thereto." C. ApAM8-RANDALL. Dated March 9th 


4,598. “Improvements in electrio telephony." C. ADAM8-RANDALL. Dated 
March 9th. 


4,555. “Improvements in or connected with electric distribution.” J. G. 
Lorrain. (F. Bedell, United States.) Dated March 9th. 


4,557. “Improvements in the distribution of electric current and apparatus 
therefor.” W. P. Тномрвом. (J. Dulait and O. Garbe, Belgium.) Dated March 
9th. 

4,561. “Improvements in or connected with electric trolleys and other elec- 
trically conducting mechanical parts." A. Е. Сотнтлв Dated March 9th. 
(Complete.) 

4,570. “Improvements in overhead travelling electric cranes." W. H. 
VAUGHAN and T. Foster. Dated March 10th. 


4,586. “Improvements in telegraph receivers," L. CEREBOTANI and A. 
SILBERMANN. Dated March 10th. (Complete.) 


4,591. “Improvements in electricity meters or measuring apparatus” Р, 
Warwick-Daviges. Dated March 10th. | 


4,607. “Improvements in electrical gas lighters.” H. уон ARNSWALDT. 
Dated March 10th. (Complete). 


4,617. ‘Improvements in applying electric currents to electric lighting.” 
H. F. K. Picanp. Dated March (0th. 


4,622. “Improvements in an! mechanism for reversing electromotors.” 
A. REIcnwaLp. (The firm of F. Krupp, Germany). Dated March 10th. ; 
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‘ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. THOMPSON 
and Co., 899, High Holborn, W. O., and at Liverpool, Manchester, and Birming - 
ham, price, post free, 9d. (in stamps). 


1897. 


18,089. “improvements ia or relating to apparatus for controlling and govern- 
lug electric motors." R. Belfield. (H. fir dr Dated June Brd, 189. Apparatus 
for controlling coinpound or shunt- wound motors, particularly those employed 
for operating elevators and hoists, comprises a starting, БЕ and reversing 
switch, and а magnetically-operated resistance switch. The starting, stopping, 
and reversing switch consists of a rotary drum carrying six contact-strips upon 
which bear four fixed contacts and two contact-stripe upon which bear two 
fixed contacts. The movable contacts are arranged and cross-connected; the 
fixed contacts are in connection with the motor armature, the shunt field wind- 
ing, the resistance switch, and the supply conductors. The resistance switch 
comprises a resistance column, the several sections of which are connected to 
two series of contacts, over which travels a contact-brush carried by an arrange- 
ment of bell-crank levers operated by the core of a solenoid provided with a 
dash-pot 80 as to automatically and gradually short-circuit the resistance after 
the motor circuit is completed. In the regulating-switch, the fixed contacts or 
brusher bridge the spaces between the contact-strips during the process of 
reversal, so that the circuit is not broken. The formation of an are hetween the 
contacts is prevented by a pair of electro-magnets excited by the coils. The 
brushes for the armature contacts may be constructed in two parts connected 
together by a resistance. 5 claims. 


16,919. “Means in connection with cycles for generating electricity." Р. 
Wagner. Dated July 17th, 1897. A dynamo: mounted on a cycle is driven 
by means of & cord passing over a pulley in frictional contact with the rim 
of one of the wheels. In another form the driving cord passes round a 
grooved lateral extension of the wheel and rim. An accumulator and electric 
lamp are employed in connection with the dynamo. 2 claims. 


19,424. “Electrical glow light." W. Nernst. Dated August 28rd, 1897. A 
body of magnesia, zirconia, or suitable rare oxide, sulphide, fluoride, silicate, 
or other non-conductor is heated to incandercence by a Bunsen gas flame or 
otherwise, and is then kept incandescent by the passage of electric current 
through it, using a pressure of 100 volts or more, as desired. The flame may 
be retained or removed after starting. The incandescent body may be a rod 
held between meta: springs, and is preferably unenclosed. The lamp is stated 
to be as efficient ав an arc lsmp ав regards the proportion of electrical energy 
emitted aslight. The provisional specification describes the use of a tubular 
body, the preliminary heating being effected by passing & spark-discharge 
through it. 8 claims. 


19,6567. “‘improvements in or relating to converter chambers and their connections 
and lo fuse and switoh us fer ues therewith.” 6. W. Partridge and London 
Electric 8 Corporation. Dated August 24th, 1807 Relates to transformers 
provided with high and low tension connection compartments, and also to fuses 
and switches for ute therewith. The chamber consists of a metal box, prefer- 
ably cylindrical in shape, and provided at the top with an extension divided 
bya partitior into two compartments for the connections. The first com- 
partment serves for high tension connections. At the opposite sides аге 
arranged two stuffing boxes, the former serving for the passage of two 
concentric high tension leads. The inner lead or conductor 1s coupled to a 
conductor passing through the second stufting box, and connected to one end 
of the transformer. The outer conductor fits into a casting having a 
detachable cap, and is connected by a conductor with a bolt passing through, 
but insulated from, one of the sides of the box. A conductor connects 
this with the transformer. The low- tension leads are coupled in the 
department. Each conductor is fitted with a tapering plug fitting in a 
correspondingly-shaped hole ina metal bearing fixed by a suitable nut. The 
bearings are connected by fuses. The chambers are fitted with movable covers, 
that for the transformer chamber having a flanged opening surmounted by a 
cap. A box is fitted with sockets or carriers, and with boxes or branches which 
serve for tbe passage of the ends of the two conductors in the first stuffing box. 
Each socket supports a holder titted with connecting-device havi-g spring 
fingers. The fuse consistsof one or more wires supported in a porcelain block 
fitted with contacts, adapted to engage the spring fingers. The fuse device can 
pena used as a switch. The outer conductors are connected by the wire. 

claims. 


19,673. , improved means for supplying current to elestric tramears.” A. 
Sowden. Dated August 25th, 1897. Relates firstly to improvements on the 


mechanically operated, and inter-connected switches described in Specifications 
No. 14,647, A. D., 1893, and No. 13,549, A. D., 1894, and secondly, to supports for 
conductors on the conduit system, and to coll: ctors used therewith. Instead of 
the arrangement shown in Specification 13,549 of 1804, a spring is used to pull 
over the levers, to both of which it is connected, and their friction bowls run 
between the canis and the straps. According to the second part of the invention 
the conductor is held by hinged claws, ora clip on a support which is carried by 
insulated wires or by an insulated rail placed across the conduit. The wires are 
сереп by a screw coupling. The collecting-arm is depressed by a spring. 
claims. 


19,714. “im ents in and connected with electric traction." E. Bede. 
Dated August 26th, 1897. Relates to electric railways and tramways on а road 
contact system with mechanically operated switches. Plugs normally held out 
of contact with the main conductor by a block of rubber are caused to touch it 
hy the pressure of the collector. In one form the contacts consist of a plate 
attached to the conductor and & spring carried by the plug. A short tube is 
attached to the lead casing of the conductor to enclose these parts or a cast-iron 
box in two parts is used, which also shows the contact clamped on the cable. 
These contact boxes may be disposed horizontally or with а downward inclina- 
tion witbin a shallow trough or conduit placed inside, outside, or against the 
rails which then form part of the conduit. Two sets of boxes may be used 
one serving for the return. The conductor may be laid on concrete blocks 
bolted to the raila or not and surmounted by wooden stringers to which are 
attached angle-plates for protecting the slot of the conduit. The boxes may be 
partly filed with and surrounded by insulating material. For collectors, 
jointed bands formed of sections of leather, wood, &c., are covered with metal 
plates on both sides. Renewable copper plates are attached to the plates on 
the sides facing the boxes, and the sections are weighted by iron blocks hinged 
together so that the collectors can follow curves and inclines in the conduit. 
1. в modiflcation the collector is made аз ап endless belt supported on pulleys. 

claims. 


19,746. “im electro-magnetic picking mechanism for looms.” W. Fair- 
wea „ (F. E. Kleis). Dated August 27th, 1897. The shuttle contains an electro- 
magnet and a series of electro-magnets are arranged beneath the shuttle race. 
Suitabie contacts and circuits are arranged so that the shuttle acts as the 
armature of a motor and the magnets under the shuttle as field magnets or 
vice rersd, Arrangements are described for continuous and for alt rnating 
currents. If a three-phase current is employed, & short-circuited armature 
is placed in tbe shuttle and the contacts are dispensed with. In one arrange- 
ment the shuttle is grooved to pass over pins which guide it and form contacts. 
Dents of the reed which are opposite the pins, have enlargements to prevent 
the warps from catching onthe pins when the shed is being formed. When 
dressed or twisted warps are used itis sufficient to round cff the tops of the 
pins. In weavi: g wire fabrics the sides of the pins are covered with insulating 
material. Cam pieces at each end of the Jag actuate a commutator in the 
shuttle to reverse the circuit through the magnet for each right or left hand 
throw. In weaving with a single shuttle, the magnets inay be extended as far 
as the position of rest of the shuttle at each end. This arrangement is, however, 
inapplicable in connection with & change box mechanism, so another device 
has been designed in which the energy of the incoming shuttle is stored in the 
spring and utilised to start the shuttle again. The spring is held in a state of 
compression by a trigger, released by the withdrawal of the bar from beneath 


а lever. The shuttle is kept in contact with the buffer on the end of the spindle 
by a spring catch which is released as soon as the spring has moved the shuttle 
through a short distance. 4 claims. ` 


19,794. “improvements in electric aro ^ W, J. Davy and T. Davies. 
Dated August ¥7th, 1897. Relates to aro lamps with enclosed arcs for con- 
tinuous or alternating currents. The frame of a lamp consists of a loop con- 
nected to an outer casing and ап insulator which is secured in a tube. This 
tube and an outer tube are attached to а small casing containing the clutch; 
two rods on the small casing carry an elliptical ring at the bottom. The upper 
end of the outer tube is closed by a spring-pressed cap. A bell glassis moun 
with the lower carbon holder on a stem which rests on a spring in a socket 
screwed into across bar. The cross bar rests in notches Їп the elliptical ring, 
through which the bell and other parts may be lowered after partially unsorew- 
ing the said socket. The socket spring holds the bell against а packing ring 
on а conical plate. An outer globe is supported under the outer casing by & nut 
оп а screw depending from the socket. The upper carbon js inserted, ina 
holder sliding in the tube and ses through olutch devices similar to those 
described in Specification 6,474, 1894, consisting of two rollers carried by two 
pairs of links. The links are jointed at their inner ends to pins which slide 
vertically in uides or rest on the conical plate. The outer ends of the 
are connected by four cords through two sleeves to a tubular core, which may 
be made up of strips and slides between the two tubes, attached to the casing 
containing the clutch intoa series coil. The core is linked to a piston sliding 
in the closed end of the inner tube and on a stationary plunger, The upper 
carbon holder is connected by a flexible conductor to one of the links on the 
core. The series coil is wound between cheeks on the outer tube and enclosed 
in iron strips to increase its impedance, An additional resistance is mounted 
at the top of the lamp. 7 claims. 


26,161. “Ani system of automatic telephone exchange." M. Margoweki. 
Dated October 99t 1, 1897. Automatic булг: уди ес ене зету нн. in double 
multiple board forin, one set of boards being termed the “linker” boards and the 
other set being the “catcher on” boards. Each board is provided with a 
" service" wire for each subscriber, besides the “line” wires represented on 
the board; for convenience, one pair of "line" wires is provided with the 
“linker” service wire on one side and a “ catcher on“ service wire on the other 
side. These sets of four wires are arranged in groups of five, and each group 
is separated by a space. Before each board sets of “linkers " and “ catchers on 
are arranged, and are connected together so that each “linker” of a board is 
connected to a “catcher on" at another board. A subscriber in talling then 
has to compose his signal, i. e., set his selecting apparatus, in such a way that the 
sequence of signal currents sent shall operate the exchange distributing and 
selecting mechanism so as to place him in connection with the necessary 
“linker " and “ catcher on "operating mechanism, and shall then operate those 
mechanisms so as to select his own and the called subscriber's wires. At the 
completion of the signal all the exchange selecting mechanisms is returned to 
its normal position, and the connection between the subscribers is left complete, 
the calling signal being sent automatically if the called subscriber's line tests 
free. Should, however, the line of the subscriber wanted test“ engaged,“ the 
calling subscriber is notified, and the final signal current restores all the con- 
nections to their position of rest. The circuits are so arranged that the exchange 
selecting apparatus is only occupied by a subscriber during the time of calling, 
and is then freed immediately that the signal is completed. Twin “catchers 
оп” are also described, in which the duplicate or twin portion can be operated 
although the tirst portion is still in use, 17 claims. 


26,183. "improvements in and relating to brackets, chandeliers, clectroliers, 
and the like.” С. Darrah and T. Gibson. Dated October 30tb, 1897. Lamp 
brackets and the arms and branches of electroliers, gasoliers, and the like are 
constructed of flexible metallic tubing, so stiffened that they may be easily bent 
or turned to any desired position, which they will retain as long as desired 
without the employment of swivel or other joints. In a modification the 
flexible meta'lic tubing is stiffened by a copper or other strip, but a clip or short 
length of rigid tube or the like may be adapted to slide upon and retain the 
flexible tubing. The latter may, however, be lined with a tube of thin soft 
copper, through which the gas or the electric wires are conveyed to the lights or 
burners. 1 claiin. 


26,400. “improved electrolytic procese and apparatus fer the separation ef 
metals from their ores aad solutions.” Е. Motz aad Н. F. Weioh. Dated 
November а, 1897. Relates to obtaining metals, such as gold, from their ores. 
The ores are crushed, mixed with a suitable electrolyte, and passed down 
through an inclined electrolytic tank forming a kind of sluice. This tank 
consists of independent removable sections, each suitable for one man to lift, 
which are connected together by battens while the joint is made secure by 
pouring asphalt or the like into adjoining grooves in the sides and bottom of 
each section. Each section is built up of sides and a bottom. Upon the latter 
are fixed curved wooden blocks upon which amalgamated copper plates forming 
the cathode are disposed. Between each plate is а groove containing mercury, 


"while between the adjoining cathode plates of two sections is a well contain- 


ing mercury, but not connecting together the adjacent plates. Each section is 
connected up to cross conducting-bars leading to a main conductor. Along 
each side are fixed strips which support convex plates, preferably lead, forming 
the anodes, shaped so that the outlet for the electrolyte and ore is contracted. 
The anodes are connected by conductors on the vertical partitions to & main 
tubular conductor, which is held securely in recesses in the partitions by a fixed 
bar and а removable bar. The latter is connected by a spring to the main 
conductor. The gold and other metals are deposited during the passage of the 
electrolyte and ore through the inclined sluice, the peculiar forin of which 
tends to keep the electrolyte well agitated, and the electrolyte so decomposes 
and recombines in its passage that it is suitable, after separation from the 
tailings, for re-use. 16 claims. 


a 
28,167. “An improved form of relay applicable to pneumatic or electric 
organs, or to other apparatus.” R. Rope Jenes. Dated November 30th, 1897. 
The invention relates to a form of relay application to organs and other 
apparatus where a movement, started by hand, is completed by electric 
or pneumatic agency. A wind chest containing air under pressure 
communicating by a port with a bellows, and by a second port with a second 
bellows is described. The ports are controlled by valves on a rod connected by а 
friction clamp with a key. On depressing the outer end of the key, the first 
port is opened to the atmosphere, and the second port to a chest. The 
remainder of the motion of the key is thus effected by the bellows. The 
movement is reversed by slightly raising the key. 5 claims. 


28,248. “An такоол! in safety electric fuses.” Н. С. Gover and W. Mulier. 
Dated November 80th, 1897. The base is formed with slots adapted to receive 
sliding inverted T pieces carrying the terminals to which the wires are secured. 
The wires pass in tnrough holes and are secured by screws, and the fuse wire is 
threaded through а tunnel and secured by screws. Slots are cut in the «crew 
thread, and coinmunicate with & groove which isin communication with the 
exterior through openings. 8 claims. 


30,037. “1 In electric aro lamps." 0. Lacke. Dated December 
18th, 1897. (Date claimed for under Patents, &c., Act, 1888, Sec. 103, July 31st 
1897, being date of application in France.) Relates to arc lamps. The carbons 
are carrie 1 by angular supports sliding in tubes and hung by a wire coord from a 
V-grooved pulley, the upper support being heavier. Each support carries fixed 
&nd movable grooved jaws, which are closed on thecarbon placed between them 
by turning an oval ring surrounding them by & handle until a projection on the 
fixed jaw engages in a recess in the ring. The ring is held in place by a flange 
on the fixed jaw. 'The upper holder is insulated from its 1 The groove 
of the pulley receives a wedge-shaped brake - block. pivoted to a support, which 
is pivoted and pressed Ьу а spring against эп adjustable loop on a regulatin 
lever. This is bifurcated and pivoted to supports at each side of the pulley, an 
is pressed up against a screw-stop by a spring. It is linked to а core, which 
slides into а shunt solenoid to an extent limited byastop. Increase of the 
pressure across the carbons causes the core to descend, and the brake torelease 
the pulley, allowing the carbons to feed together; in starting, the release of the 
core when the carbons touch, allows the spring to raise the lever the brake- 
block then engaging and turning the pulley, the arc being thus formed. 4 claims, 
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anxious to deal with in a few words this week—the situation 
is not as yet, and few engineers with a due regard for their 
responsibilities would care to adopt large gas engines whole- 
sale, particularly if they happened to be municipal officers as 
well as central station managers and engineers. 

Now, it cannot be said that gas power has not been given 
a chance in this country for central station work. Many 
engineers have had extensive experience with various sizes of 
gas engines in private generating planta, some of fairly large 
size, such as the Agricultural Hall, Islington, where—if we 
remember aright—there are some five 60-H.P. nominal gas 
engines driving direct current dynamos for lighting and 
power. The original stations at Belfast, Coatbridge, More- 
cambe, and Leyton excited great interest, and these gas 
engine planta were illustrated and described, and the descrip- 
tions read with eagerness as being an account of the last new 
and “coming " thing. But what do we know has been the 
case? The “inconveniences,” to nse а euphonious term, of gas 
power have led to the extensions, in each of those examples, 
being reversions to ordinary steam practice. Lastly and 
lately, the Corporation of King’s Lynn, a town of abont 
19,000 inhabitants situated in the north-west corner of 
Norfolk, having engaged Prof. Henry Robinson as consulting 
engineer, commenced supply in the autumn of last year with 
a gas-driven station containing some five engines of an 
aggregate of 400 Ін P. The Corporation appointed last year 
as resident electrical engineer, Mr. John Pilling, whom we 
heard of in connection with heavy practical work as long ago 
as 1893, and who, we believe, has been since engaged for 


some time with the Bolton Corporation. As the Lynn 
D 


514 


THE ELECTRICAL REVIEW. 


[Vol. 46. No. 1,166, Manox 30. 1900. 


works must be extended to meet the prospective demands, the 
question has arisen: are the original lines of design and 
type capable of improvement, or do they remain unmodified 
by experience since the opening of the works ? 

To this question Prof. Robinson, the consulting engineer 
for the original scheme, and Mr. Pilling, the resident engi- 
neer of the Corporation, give contrary and contradictory 
replies. The arguments on either side have apparently 


perplexed the local press, whose tone may be judged from the 


following, taken from a leading article :—‘‘Into the many 
detaila and counter-statements put forward in defence of his 
(Prof. Robinson’s) position we are unable to enter. They 
must be left to the judgment of our readers, so far as they 
feel competent to form one. Most of his arguments are of a 
technical character, and will not be very clearly understood 
by the general public.” The journalist, modest as he is 
(thereby showing his good sense), has not failed to grasp the 
difference in tone between Prof. Robinson’s references to Mr. 
Pilling and Mr. Pilling’s manner of dealing with Prof, 
Robinson's report. It is putting it very mildly to say that 
* Mr. Pilling is made the subject of some not very courteous 
observations by Prof. Robinson,” for what such statements 
mean as “excursions are useful and desirable, provided 
that the Committee are accompanied by a competent tech- 
nical expert who is able to direct attention to the important 
points in the works," &c., is obvious, when a line or so later 
appears: “ I understand Mr. Pilling accompanied the Com- 
mittee,” and when the closing words of the report read; 
„It is amazing that people should presume to advise and 
influence you who show not only absolute ignorance of the 
subject, but also a most censurable faculty for misrepresent- 
ing matters of fact.” While opinions may differ as to who 
shows this “censurable faculty” most highly developed, we 
must protest strongly against such phraseology from a 
professor and consulting engineer as applied to and about an 
officer appointed and retained as resident engineer by a Cor- 
poration. 

We may now look at some of the points raised. These are 
capital outlay, economy in fuel, in attendance and in repairs, 
and, finally, absence of nuisance. Prof. Robinson deals with 
the first point by insisting upon the capital oost of station and 
plant only being considered—as the mains are not affected 
by choice of prime mover. He then asserts that the total 
costa of the stations at Leyton and Lynn have been far below 
£96 per kilowatt. To prove this he compares figures derived 
by averaging the costs of 15 of the largest London direct- 
current stations ; and, further, by referring to his “ 1898 
rule," as published in а pamphlet issued by him at that date. 
It is not quite obvious what all this has to do with the 
question, nor howa * rule" prepared in 1898 can be cited 
as valid argument against the contentions of one who 
perbaps refuses to admit that the “гше” is based on 
good and sound premises, Indeed the logic is like quoting 
authority to prove that such authority possesses jurisdiction 
an error into which those having the slightest acquaint- 
ance with controversial methods are not likely to fall. Mr. 
Pilling replies briefly and to the point, He says the cost of 
the Lynn station is £98 per kilowatt, excluding mains and 
such plant. “This figure is higher than many steam 
stations including everything.” Perhaps so; but every- 
thing depends upon size and class of work and material put 
in. Again, on the question of extensions, while one cannot 


readily agree with Mr. Pilling that where Lancashire 
boilers are used they, as a rule, have only а sufficient 
number under steam to cope with the work in hand, 
hə is quite correct in saying that in his case 
a single boiler used for peak-of-the-load work only 
is a useful unit to put down together with two 
engines and dynamos, the latter respectively 120 and 
200 xw. capacity. The obvious objections to numerous 
small units, extensive switchboard, large buildings, and what 
is perhaps the most objectionable item of all, rope-driving, 
all show that the extensions should now begin with steam 
plant, or the change will be still more difficult to make later. 
It is true that gas engires are theoretically efficient heat 
engines compared with other prime movers, but that this 
particular view of efficiency is to be held to counterbalance 
the heavier repair bill they undoubtedly create, the noise and 
nuisance which accompany their working, indicates an 
academic frame of mind. | 

Taking the whole matter, we must say it seems to 
ui that in this, as in other cases we could cite, the 
responsible manager and engineer of the undertakers 
has shown that he grasps the requirements as viewed 
from the business side and interests of his employers. The 
original works appear to have been thoroughly well designed 
and carried ont, and there may have been—as appears to be 
the case—excellent groundr for starting off with gas plant. 
There is no reason, however, for perpetuating in extensions 
а system which loses its advantages as works of this par- 
ticular sort get larger, and we think the Corporation of 
Lynn have done well in passing the minutes of the Com- 
mittee without amendment. We have not taken up space 
to go item by item into the conflicting arguments, because 
no good purpose would be served ; we prefer rather to indi- 
cate the danger to the profession and its members, which we 
believe exists, when terms such as are quoted above are 
applied by one engineer to another engineer in the same 
service as himself, the public being quite unable to judge 
the merita of the case or “ to see fair play.” 


Carborundum.—The increased output of carborundum in 
1899 over 1898 is placed in the neighbourhood of 50,000 
lbs. Considering the active manner in which this 
industry has advanced, and the demand for the product, this 
is a substantial advance and demonstrates an increasing 
popularity of carborundum. The inside dimensions of the 
carborundum furnaces of to-day are 16 feet long, 64 feet 
wide and 5 feet deep. The raw material is piled 4 feet above 
the top of the furnace. One thousand electrical horse-power 
is applied to the furnace for 36 houre, during which time it 
is estimated that the furnace throws off no less than 7 tons 
of carbon monoxide gas. 


Artificial Graphite,— The manufacture of artificial 
graphite is one of the new industries that has gained a 
substantial foothold at Niagara Falls, where the Acheson 
Graphite Company has erected a factory, which it is about 
to enlarge in order that it may do all itg work under the roof 
of the company, instead of in the plant of the Carborundum 
Company. The output in 1899 is said to have been nearly 
200,000 lbs. more than in 1898, bat during 1900 this 
amount will be very materially increased through the opera- 
tion of the new plant of the Acheson Graphite Company. 
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SOME STEAM PIPE SUGGESTIONS. 


We gather from an article by Mr. W. H. Wakeman in 
Cassiar s Magazine one cr two good suggestions about steam 
pipes. He prefers rivetted steel pipes with the flanges 
rivetted on; after thie, lap-welded steel with screwed flanges. 
We are not surprised at his wish to make the joint on the 
end of the pipe instead of on the face of the flange, because 
steam is apt to leak through the screwed joint. This 
is more particularly an American fault. It is often seen 
on American pipes, and is probably due to the coarse 
threads used. Thus an American pipe has only eight 
threads per inch for all sizes above 2 inches diameter. 
English pipe has 11 threads to the inch on all sizes above 
ł inch. The difference appears worse on the pipe itself than 
is does on paper. The difficulty of making the joint on the 
pipe end is that of getting the joint ring correctly placed, 
without which the joint of the screwed pipe is exposed to 
the steam, and may leak. 

Various joint packings are used. For sound smooth face 
flanges we have known a simple ring of eoft copper wire, 
with the ends crossed over each other, to give good and 
tight joints, With turned bolts and narrow faces raised 
above the rest of the flange no joint ring is needed. This 
implies expensive work, bat it is durable. The faces are 
linch wide. 'The face must be as near the bolt holes as 
possible, so that the screwing of the bolts may not spring the 
flanges too much. Ordinary flanges do not admit of small 
bolt circles, because the flange body is in the way of the bolt 
heads and nuts. If the flange is as thick as its body is long, 
it may look clumsy, but it allows of the bolts being put into 
as amall a circle as will allow the nuts to clear the pipe body. 

The same effect is seoured by putting bosses on the flanges 
to stand out as deep as the screwed body, as per sketch, 
fig. 1. For this purpose, however, we do not see any 


can only be used where flanges are of cast-iron or cast-stee 

The ordi admits of the same advantage bein 
secured, namely, the small bolt circle, if it is screwed the 
reversed тау apon the pipe end. The same long bolt is, of 
course, required, and there is a gap between the flanges, as in 
fig. 2, and the bolt lies close to the body of the flange. The 
bolt circle is thus reduced by fnlly the diameter of the bolt 
holes, and the facing of the flanges is reduced to the narrow 
areas in contact. There is really no reason why steam-pipe 
flanges should come together in the ordinary way, excepting 
where necessary for Mg шрны purposes, when wide- 
flanges give the bolts greater power to carry load. 
.game effect would be obtained by putting pieces 
between the flanges of fig. 2 on the upper side to with- 
stand the compression stresses where pipes are acting as 


necessity for the complication of projecting bosses, 9 
g 


The author favours placing a water separator in the 
boiler, во ав to at once “рте water and drop it back 
to its proper place. e also advocates a combined 
separator and steam drum near the engine, so as to 
give a final drying to the steam and permit of a steadier 
flow, and, therefore, smaller and less costly pipes. He 
further states that a reparator in the exhaust pipe will 
deliver the exhaust steam to the condenser as clean and dry 
as the live steam, thus separating the oil. We need not 
follow him in his remarks upon the too obvious faults of 
steam ee depressed lengths below the general level 
and the danger of water hammer arising therefrom. With 


ordinary velocities of flow of steam the water in a pipe 

cannot flow the other way. Hence the demand that steam 

pipes should slope to the engine, otherwise it is apt to 

gather in the pipes and then move en masse to the engine 
cause b е. 

The boiler stop valve should also be at the head of the 
riser from the boiler branch, and the pipe should slope away 
from this valve. If the pipe rises from the valve, water 
collects above the valve and necessitates a drain pipe to that 
perennial nuisance the steam trap. If this fails to act the 


riser gets full of water, and when the steam valve is opened 
the water is projected violently onward and breaks the first 
opposing surface. 

e do not agree that pipes should be carried on rollers. 
It is probable that when carried on simple brackets the 
friction checks vibration, bnt there ought to be rubbing 
pieces fixed on the pipes to prevent wear. 

The maximum expansion met with by the author is 1 inch 
in 50 feet, and this ought to be provided for by suitable 
bends or other appliances. There are one or two expansion 
joints that appear sound, but a good expansion joint ia not 
common. Some we have seen are worse than useless, others 
are positively dangerous. 


CURRENT SPECIFICATIONS. 


IIIL.—DUBLIN ELEOTRIO LIGHTING. 


SUMMARY.” 

System. — Three-phase alternating current generating 
direct at 5,000 volts. 

Output of Engines.—Large sets. 1,650 I. H. p. as full load, 
and 1,800 r.H.P. as emergency load, with a maximum of 
2,000 I. H.P. when working condensing with 26 inches vacuum. 
Small seta. Half above sa кй under similar conditions. 

Output of Alternators.—Large sets. 1,000 Kw. as full 
load, and 1,100 Kw. as emergency load for two houre. Small 
seta. Half above outputs under similar conditions. 

Speed Specyfied.—Not to exceed 85 revolutions per minute 
for the large sete, and 95 revolutions per minute for small 
sets. 
Power Factor.—Alternators to be capable of working at 
above outputs at any power factor between unity and 0°8. 

Periodicity.—At contractor’s option between 50 and 60 ~ 
per second. 

Time of Delivery.—Two 500-Kw. seta in 12 months from 
date of order, and two 1,000-Kw. sets in 15 months from 
date of order. 

Penalty for Late Delivery.—One-quarter per cent. of con 
tract sum for first month, one-half per cent. for second month, 
three-quarters per cent. for third month, and J per cent. for 
fourth and subsequent months. 

Terms of Payment.—80 per cent. on contract value of 
work executed on site. 10 per cent. three months after plant 
has been put in beneficial use. 10 per cent. six months later. 

Stipulations as to Wages paid to Workmen.—To be not 
less than minimum standard rate in Dublin district. 

Stipulations as to Removal of Foreman.—Satisfactory. 

Arbitration.—Provided for, with certain reservations 
mentioned below. 


In some respects this is one of the most interesting of 
recently issued specifications. It has been prepared by Mr. 
Robert Hammond who has taken the bold course of recom- 
mending в three-phase alternating current system for use in 
the City of Dublin for both lighting and power purposes. 
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Although there are several two-phase stations either working 
orin course of construction, thie is, we believe, the first 
station in this country where a predominant lighting load 
will be supplied with three-phase currents, and regulation 
secured by the balancing of the load on the different phases. 

We understand that there were several reasons which had 
great weight with Mr. Hammond in deciding upon this 
system, one of the principal being the relative positions of 
the generating station and area of supply. It is proposed 
that the power house shall be situated at the Pigeon House 
Fort, a position on the harbour where good coal and water 
facilities are available, about three miles from the city and 
right outside the contemplated area of distribution. 

The present specification deals only with boilers and steam 
alternators. 

The boiler section asks for six Lancashire type 30 feet by 
8 feet 6 inches, and four water-tube boilers, each of the 
latter capable of evaporating 10,000 Ibs. of water per hour. 

The generating units are four in number, two 1,000-Kw. 
and two of 500-K w. size. Vertical type engines are specified, 
and alternative offers may be made for compound engines to 
work with steam at 150 lbs. per equare inch pressure and 
triple expansion engines with steam at 180 lbs. per square 
inch pressure, 

It should be noted that the steam consumptions per 
kilowatt-hour demanded are extremely low, 19 lbs. being 
specified for the 1,000-kw. set if compound engine, and 27 
lbs. for the 500-Kw. set, while if triple expansion engines are 
supplied, the figures are 17 lbs. per kilowatt-hour for the 
1,000-K w. set, and 19 lbs. per kilowatt-hour for the 500-Kw. 
set. On each figure a margin up and down of J lb. per 
kilowatt-hour is allowed, and then a bonus or penalty of 
4500 per 1 10. of steam variation is enforced. 

The drafting of the technical portions leaves little to be 
desired, and we do not doubt that all our 1 plant 
manufacturers can oomply with the requirements laid down. 
One wonders why, in specifying the della winding for the 
alternators, Mr. Hammond has de from the Conti- 
nental practice, which is almost invariably star system. 
We think, too, that in demanding plant capable of working 
at full output, with a power factor of 0°8, that Mr. Hammond 
is counting on a motor load which it will take years to obtain, 
jadging from the experience gained even in those towns and 
cities where special pains have been taken to develop this 
source of revenue. | 
. Dealing with the general conditions, we find in Olause 6 

a consideration for the tenderer, which is often conspicuous 
only by its absence. | 

The clause reads :— 

The tenderer must submit with his tender the outline drawings 
enumerated in the section for which he is tendering, drawn to as large 
a scale as is convenient. Detailed plans are not required at this stage, 
but if the tenderer wishes to call special attention to any details of 
construction, he is invited to submit a drawing of same with his 
tender. All drawings submitted by unsuccessful tenderers will be 
returned, if application be made to the engineer within 14 days of 
the announcement of the successful tenderer. 

The clauses re arbitration are inconsistent, for we read in 
Olause 43 :— 

In case any dispute or difference shall arise between the Oorpora- 
tion or their engineer on their behalf and the contractor, either 
during the progress of the works, or until the final payment be made, 
or after the determination, abandonment, or breach of the contract, 
as to the reasonableness of any requirement of the engineer, or as to the 
dismissal of an employé of the contractor, or generally as to any ques- 
tion arising under this contract, then either party may forthwith give 
to the other notice in writing of existence of such dispute or differ- 
ence, and such dispute or difference shall be referred to arbitration. 

The award of the arbitrator shall be final and binding on the parties, 

Upon any or every such reference, the cost of and incidental to 
the reference and award respectively shall be in the discretion of the 
arbitrator, who may determine the amount thereof, or direct the 
same to be taxed as between solicitor and client, or as between party 
and party, and shall direct by whom and to whom, and in what 
manner the same shall bs borne and paid. This submission shall be 
deemed to be a submission to arbitration, within the meaning of the 
Arbitration Act, 1899. 

This latter date is, we think, a misprint for 1889. The 
wording of this clause is not of the happiest character, but 
it can be unreservedly accepted, if it be specified to include 
and override those parta of the general conditions where it is 
stated that 7s engineer's decision shall be final. This phrase 
occurs several times, for example, part of Clause 8 reads :— 

If during the exceution of the contract any question or difference 
should arise ав to the meaning of any dimensions, clause, word, 


1s made. 


sentence, or otherwise, in these general conditions or specification, or 
on the plans, sections or drawing referred to in or formiog part of the 
contract, the engineer ehall determine it, and his decision shall be final. 
and in Clause 12 referring to the expenses payable to the 
contractors in case the Corporation withdraw from the oon- 
tract, the sentence occurs :— 

If the amount of such expenses bs disputed, the decision of the 
engineer shall be final. 

Clause 14 states :— 

The contractor for each section will be held responsible for any 
mistake which may arise through the use of any drawings supplied 
by him, and for any coste, damages, or expenses which may be 
sustained or incuned by the Corporation, either from any such 


mistake or from any defect in the plans, sections, or drawings, aud 
the decision of the engineer as to the amount of such costs, damages, and 


expenses shall be final. 

The same unoertainty—or perhaps we had better say con- 
tradiction—in terms is apparent in Olause 28, which deals 
with the question of engineer's supervision, aud says :— 

ы n кею be carried out under ч 5 n 
an e entire s tion in every respect of the engineer; but 
the contractor shall be responsible for the accuracy ot his work, and 
no plea as to the acts, order, or general supervision of the engineer will 
be admitted in justification ot any errors of construction or чү 
The decision, in writing, of the engineer upon any matter as to whic 
he is by these general conditions required or authorised to certify or 
ссе 8hall be final and binding upon the Oorporation and upon the 
contractor. 


Provided always that nothing herein shall be deemed to authorise 
the engineer as between him and the Corporation, fo make any deviation 
from or alterations in the contract without the approval of the Electric 
Lighting Committee, conveyed under the of the town clerk or 
city engineer. 

We feel sure that any impartial reader will at once condemn 
the unfair character of a clause such as this. The unhappy 
contractor must obey the directions of the engineer and then 
accept all responsibility in а duly meek manner, foregoing all 
right either to plead his cause before an impartial tribunal, 
or even to remind the engineer that the mistakes are due to 
errors in his own instructions, The Corporation are not at 
all deeirous of placing themselves under the engineer's 
control ; so the last clause limita his powers as regards his 
relations with them while leaving them practically unlimited 
when dealing with the contractors. 

We hope that a strong protest will be made against the 
insertion in the final contract of апу clause of this far- 
reaching апа one-sided character. 

While finding much to condemn, there are algo conditions 
which may well be copied, for instance, in-Clause 67, dealing 
with date of completion, we find that the engineer may grant 
extensions of time if the works are delayed :— 

By reason of the supervision of the works under the direction of 
the engineer, or of unusual inclemency of the weather, or by reason of 
civil commotion, or general or local strikes or combinations of workmen, 
or in consequence of апу ¿oná fide accident to machinery in the 
manufacturer's premises, causing a delay in the supply of plant or 
materials to the contractor, or other cause beyond the reasonable control 
of the contractor. 

If a claim of this character had been inserted and acted 
upon in the contracts made between public authorities and 
manufacturers during the past few years, many of the dis- 
putes which have caused far more worry than gain to all 
parties would have been avoided. The penalty clause is so 
worded, that the value of plant delivered and erected, and 
suitable for beneficial use, may be deducted from the total 
contract sum before the percentage assessment for penalties 
This is fair and reasonable, 

Tenderers should note that it is optional for the purchaser 
to demand the stringent and exhaustive testa of the plant 


after erection specified, and that separate prices have to be 


allocated in the schedule of prices for this purpose, these 
sums being deducted from the total contract if trials 
are dispensed with. 


LARGE GAS ENGINES FOR ELECTRIC 
POWER GENERATION. 


IN an article by E. Meyer on large gas engines, appearing in 
a recent number of the Zeitschrift des Vereins Deutscher 
Ingenieure, a table of comparative results of steam and gas 

wer in generating electrical energy is published. The 
ollowing instances are selected from the table, the power 
developed at the steam and gas generating stations being 
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approximately the same. The engines are driven b 
[чы bat the t of prodioeri not specifled. It will 


hanicall ber of the leading phyriolsts, 
«ешш, € ка E ini азы that, г ita 


seen, however, from column dealing with the consum performanoes in practice are pretty well known, and some 
tion of fuel per KW.-hour generated that the efficiency of the idea of its actions and reactions can be obtained from their 
is very much the same in each case :— reports, papers and books on the subject. 
Gas POW 
N f electri d size of th ү to which Price о! са кн тош RT eerie 
| i of fu 
!!!! к ое | resulte refer. Nature of fuel. fel par ton. | for lighting up ас hout the 
| "E average throughout year. | year per x w.-bour. 
| Shillings. Lbs. Pence. 
Rothenburg. ©» aes 2 of 50 НР. each. 1899 Anthracite. 25 333 057 
Coke. 32 0:46 
Linden 9 of 60 K P. each. 1897—1899 5 А 93 3 50 046 
Landau 1 of 60 H.P . 1899 Anthracite. 22 2:36 03 
1 of 80 HP 
Weimar Е ees н 2 of 100 HP 1899 Half anthracite, 26 2 60 0:38 
1 of 60 HP coke. 
Zarich (centrale bergbahn) 1 of 120 НР Belgian anthracite 31 198 036 
2 of 60 НР espé 
lof 14 u Herstal). | 
Electric tramways—Zarich | 3 о 195 HP Ditto. 33 233 0 36 
Z vickau 8 of 100 to 160 K. r 1899 One-third Bohemian | 118. 81. 976 0 65 
brown coal, two-thirds 
Zwickau coal 
Koaigsberg ... $ of 100 to 190 нр. | April, 1898 | English, Scotch, West. 18 8:95 0:66 
2 of 200 to 250 K P. to phalian and Silesian | 
1 MEL I EE | April, 1899 | coal 
P. 


Other instances are given of steam planta with much larger 
power unita, the total cost of fuel being lowest at Düsseldorf, 
. where three 400-H.P. and two 600-H. P. steam engines are in 
use. The total oost for fuel is a trifle over d. per Kw.-hour, 
the coal used being a hard ооа! coming from the neighbour- 
hood of Rahr. | 

Herr Meyer records some interesting ex ta he was 
led to make owing to having receiv 


respect/ng the adaptability of la Eines f Аар 
ing t ptability of large gas engines for drivin 
blow- ra. Hitherto, blowers of large size have been driven 
chiefly by steam power, the volame of air moved being 
regulated by altering the speed of the steam engine. It is 
usually thought that the thermal efficiency of a gas engine 
is greatly diminished when the speed is lowered to any extent 
from normal. This does not appear, however, to be borne 
out in Кин Herr Meyer carried out a number of trials,* 
from which it appeared that no increase of consumption of gas 
pe horse-power-hour takes place when the d was varied 
tween 250 revolutions per minute and 128 revolutions per 
minute, although the necessary cooling water per cubic foot 
of gaa was appreciably increased. Ignition took place quite 
regularly, bat the ency was towards an earlier ignition 
as the speed was lowered, so that probably in cases where the 
speed was lowered very appreciably, some adjustment 


in the igniting arrangements would have to be made. Herr 
Meyer is of opinion that the transformation of the 


О, 


the gas into work in the cylinder of a gas engine is quite 
as certain, and almost as efficient, at a low N at the 
usually adopted, and he thinks that the adaptation of 
"à gas De for the 5 driving of сс впоћ м 

wers, which аге regulated by increasing or reducing 
speed of rotation, is only a question of overcoming difficulties 
connected with the governing arrangements, and with the 
proper adjustment of weight in the fly-wheel. 


STORAGE BATTERY PROBLEMS. 


THESE problems are many and their solution at peat 
impossible on an entirely satisfactory basis; nothing but the 
lead sulphurio acid cell is at all practicable, and this has 
been examined physically chemically, electrically, and 


* Zeitschrift des Vereins d. Ingenieurs, 1899, p. 962, Table II. 


The chief difficulty with the lead cells arises from their 
great weight and high oost of maintenance, but during 
recent years some improvement has been made by most 
battery makers by reducing these drawbacks to their more 
general employment. 

Then they require very careful working to get high 
efficiency combined with durability. 

Most battery troubles arise from careleas attendance, over- 


g discharging, standing idle pucr charged, aud never fully 


charged for long periods. ese and many other abuses are 
practised on batteries, with the evil resulta which have 
unfairly prejudiced many people against their use, 

Several good batteries in the market car, however, be used 
with great sucoess when properly attended to and intelligently 
used for stationary purposes, thus showiug that of late con- 
siderable improvements have been made. 

For stationary batteries the chief problems are to reduce 
first cost and maintenanoe, and raise the efficiency which, in 
any lead oells, cannot much exceed 85 cent. 

e have always held that in many instances the storage 
cell could be used to a greater extent than it is in the dis- 
tribution of electrical . It is enough now to 
occupy a much larger place than it did a few years ago, 
especially in small towns where the day load is next to 
nothing, and full load of short duration. We are aware that 
in nearly all small towns, oontinuous current plants have a 
battery, but in few oases do we find the storage anything like 
adequate to secure the greatest, benefit. 

But the difficulties in the problems connected with stationary 
cells are as nothing compared with those of the portable or 
traction cell. 

The portable cell is boxed up, and its condition cannot be 
readily observed ; the user may know roughly what amount 
of energy he pute into it, but is usually hazy about what he 
takes out; they are subjected to vibrations and sudden over- 
discharges, in fact, to everything that is bad for the 
оше of lead 


bb xb M pues NEU NEL C Ln NEM м 

ing, to uoe of less weight an 

= mechanical strength, but whether much real progress 
resulted or not is difficult to ascertain. 

The chemistry of lead salta is well known; their action in 
the storage battery is also well understood, and there is small 
promise of any improvements arising in that direction. The 
improvements have all been made in the construction of 
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the plates, by better arrangement of supports, by using . 


supports other than lead, and b 
in а more porous condition, 
condactors. | 

Mr. E. J. Wade, A.I.E.E., has been considering the 
роза іп a paper read on the 22nd inst. before the 

nstitution of Electrical Engineera, but.it does not bring 
before ns anything new or in any way suggestive of im- 
provetent. 

The insolubility of the active material is an essential 
property which has been recognised from the first, also the 
property of high porosity, although these points stand out in 
the paper, as if they had hitherto been overlooked. 

A hint is thrown out that possibly an improved plate might 
be found in “the less studied and more obscure reactions 
into which the metals enter"; possibly, but we doubt if 
chemists at this date have left any of that description of 
“reactions ” for aspiring inventors to worry over. ere is 
not much obscurity in “the reactions into which metals 
enter,” and the whole of the elements have been ransacked 
already for a substitute for lead. 

Not being able to discover a better metal the aspiring 
inventor sometimes invents one, but hitherto the invented 
metal has had too many obscure reactions of its own. 

We believe the lead-sulphuric-acid cell is better under- 
stood among electricians and chemists than the paper gives 
them credit for; the general feeling in regard to the matter 
is that considering that all attempts to make radical 
changes in the active materials have been futile, the best 
thing to do is to make the best use possible of the only 
materials which have stood the test of time. 

The difference between the capacity theoretically obtein- 
able from 1 lb. of active material, and that obtained in actual 
practice is still large enough to raise hopes of further 
improvements with lead cells. 

We notice a recent “improvement” for the purpose of 
producing a plate of great porosity and yet of great strength 
is claimed for a German inventor, who makes up the pastes 
of lead oxides with glycerine or oils, which on forming pro- 
duces a building medium to hold the materials firmly 
together; it gives, we are informed, a capacity of 8 ampere- 
hours per Ib. of plates on an eight hours’ rate 2:5 amperes 
—not a very great result, and the use of glycerine is old. 

The sort of papers and books on storage batteries really 
required are not forthcoming, but we have plenty and to 
spare of the kind given by Mr. Wade, discussing theories 
only, with a lot of possible and impossible chemical 
equations. 

There is not at present a single work on accumulators 
embodying the actual resulta of рше in constructing 
batteries and tabulating anything like rules or formule for 
calculations. The practice of accumulator construction is 
not so well known as some would lead us to. believe. 

It is also worthy of remark that while specifications 
for а motors, engines, &o., are exceedingly strict, and 
specify every detail and many stringent teats to b» applied, 
storage batteries are, as a rule, let off very easily both in 

ifying what is required and afterwards testing to find if 

ө requirements have been falfilled. Nor do we find much 
information regarding their actual performances and their 
actual cost of maintenance from experience at central supply 


producing active materials 
in better contact with the 


stations. By-and-by, we have no doubt this important 
x a ill receive the attention it deserves from practising 
electricians, 


‘REPORTS AND COUNTER REPORTS. 


[COMMUNICATED. ] 


Some reference was made last week to the use of gas engines 
in electric lighting works, and now the question has been 
raised in a somewhat acute form in the town of King’s 
Lynn, where for some time the municipal lighting system 
has depended upon gas motors. . Originally the works were 
designed by Prof. Henry Robinson, but acting presumably 
on the advice of the resident, engineer, the Corporation prac- 
tically decided some time ago to employ steam plant for 
extensions. The report in which these recommendations 
were embodied has called forth a bitterly worded retort from 


Prof. Robinson, in which a somewhat reckless attack is made 
upon the resident engineer, The writer has no desire to - 


dace the terms which Prof. Robinson applies to Mr. Pillin g 


the resident engineer, but one cannot help noting the extreme 
lack of dignity which charact:rises the consulting engineer'a 
report ; indeed, it would appear to have been written in the 
spirit of the second line of the couplet— 
Thrice armed is he who hath his quarrel just, 
Bat four times he who gets his blow in fust. 

Prof. Robinson would appear to have striven hard to dis- 
cover in the Committee’s report statementa which by implica- 
tion suggest that he has carried ont schemes which have 
involved a waste of money. Included in the Committee's 
report is the remark that the capital outlay per unit of 
plant at Leyton is £192, or twice that of most stations, 
and this is referred to as follows: “The obvious inference 
from these statements is that, owing to the adoption of gas 
plant at Leyton, the capital outlay was £96 per kilowatt in 
excess of what it would have been if steam plant had been 
used, and that, therefore, a eum of upwards of £20,000 was 
wasted in consequence of my advice having been followed. 
The farther inference is obvious algo, namely, that a waste 
of nearly £15,000 bas occurred at Layton for the same 
reason.” It is claimed by Prof. Robinson that the total 
costs of the central stations at Layton and Lynn have been 
far below £96 per kilowatt, and that the figure of £192 per 
kilowatt was arrived at by dividing the total capital outlay 
at Leyton, including an exceptionally extensive mem of 
mains and also an extensive system of public lighting, by 
the number of kilowatts provided in dynamo power. The 
writer has always thought that to judge the cheapness or 
otherwise of a station by the price per kilowatt installed is 
more or less pareri but as long as it is done the only fair 
comparison is to include mains, &c. ; indeed, Prof. Robinson 
himeelf is not proof against this, for in estimating 
the cost per kilowatt of plant installed in various London 
companies, he divides the total capital expenditure by the 
capacity of the plant. The statements of Prof. Robinson 
and the counter-statementa of Mr. Pilling may disclose some 
interesting figures, but to most people they demonstrate very 
clearly that comparisons are always dangerous. At the same 
time it needs no more than half an eye to see that Prof. 
Robinson is pleading the cause of the gas engine, and the 
resident engineer is engaged in the advocacy of the steam 
engine. The controversy shows more than that, however; 
it suggests that differences of opinion between the consult- 
ing and the resident engineers are likely to arise at some 
time or other, and when they do they may develop into very 
serious quarrels. 

One need hardly say that differences of opinion are always 
permissible, but it is one of the most regrettable features of 
electrical engineering that these quarrels should be oarried 
on in public, The lamentable occurrence at Sheffield is still 
fresh in the minds of most engineers; in this case the resi- 
dent engineer, a man of wide noe, and one who had 
bronght the electric lighting of Sheffield into a highly effi- 
cient condition, became involved in a dispute, with the con- 
sulting engineer, also of wide experience, on the question 
of extensions. It is not necessary to ooncern oneself 
with the opinions held by either the oonsulting or the resi- 
dent engineer; sufficient that a most serious controversy 
arose, and presumably one result is that the latter has 
resigned his position. There is likely to be a repetition of 
this, and to avoid such occurrences, municipal authorities 
ought to take some decisive course. If they employ a oon- 
sulting engineer, the terms and period of his employment 
should be clearly understood; whether the scheme which he 
carries out be good or bad, they ought not for a moment to 
permit any sort of public conflict to arise between him and 
the resident engineer. No one denies that it would be dif- 
ficult for a conscientious station engineer to remain quiet 
while a scheme was carried ont which was in many ways а 
poor one; the point one wishes to urge is that there is not 
room for two masters, | 
Municipalities are, of course, in a somewhat difficult posi- 
tion; for the p of initiating an eleotrio lighting 
scheme a have recourse to an expert, who advises the 
adoption of some particular system, and superintends its 
completion. It then becomes n to appoint an engi- 
neer to take charge of the lighting works; he may happen 
to be a very young man, with strong opinions of his own, 
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and һе is probably convinced that the system has not been 
designed and carried out in accordance with his ideas. The 
consequence is that when extensions are to be carried out, 
һе suggests radical alterations on the previous methods, 
and if the municipality place any trust in him they adopt his 
recommendations. It is only right and proper that an engi- 
neer who has to carry on the work should be permitted to make 


suggestions for the future well-being of the system of which he 


is responsible for the management, and knowing, too, as he 
probabl does, the special requirements of the neighbourhood, 
it would be absurd to ignore his views when it became 

to enlarge the system. Bat if his opinions do not 
coincide with those of the consulting engineer, what happens 
then? Not always what happened at Lynn, fortunately. The 
fact of the matter is, after a station has been once designed 
and a resident engineer рош, all future extensions should 
be carried ont under his advice and supervision without any 


reference whatever to a consulting engineer. If a resident 


engineer cannot extend the works, what is the good of him ? 
He was certainly never appointed to keep machinery running 
and things clean ; a man at 308. a week could do that. How- 
ever, the main thing for a municipality to keep before it is 
this: employ a consulting engineer to carry out extensions, or 
entrust work to the resident engineer, but do not get a 
report from each. | 

To return, however, to the ioular case of Lynn. 
There is, of course, nothing to 
of Lynn did ask for two reports. On the contrary, it would 
appear that the report of Mr. Pilliug—the resident—called 
forth a gratuitous report from Prof. Robinson, for he was 


де never paid to вау that false and stupid statements had 
n made. n б 
I the statements made regarding the Leyton capital charges ` 


as quoted at Lynn are wrong, then so are the various technical 
papers. ‘There are one or two suggestions made by Prof. 
Robinson that are worth recording, because they throw a new 
light on the question of gas engines in publio supply works, 
Apparently it is only where space is unlimited that gas 
engines should be employed, but many members of the pro- 
fession have always assumed that engines were specially 
adapted where space was limited. Prof. Robinson stated that 
as regards Belfast, he believes the fact is that the Corporation 
Gas Committee were afraid that the introduction of electric 
light would injure their department, and therefore induced 
the engineer to use their gas for working the electric light 
station. As far as is generally known, it was on the speci 
recommendation of the engineer that Belfast gas 
engines ; certainly the engineer in question would have been 
the last person in the world to have been influenced by a 
Gas Committee ; moreover, the high charge for gas was one 
reason which expedited the introduction of steam engines 
into the B :lfast lighting works. 


THE INSTITUTION OF ELECTRICAL 


ENGINEERS. 
Ат the meeting of the Institution of Electrical Engineers 
held on Thursday the 22nd inst., a paper by Mr. E. J. Wade 


on “ Storage Battery Problems," was read. The dealt 
principally with the chemical and pbysical cha „кое 
п а secondary battery by charging and discha , and was, 
said Юг, Armstrong in opening the discussion, a valuable 
paper on an important subject. Dr. Armstrong considered 
that Mr. Wade had stated his case with quite unusual clear- 
ness, and had put forward many logical arguments. That 
evening a new period in the treatment of problems 
offered by a secondary cell had opened, for the conventional 
method of explaining what took place on charging and dis- 
charging omitted to note that probably a great deal happened 
In between : геа of lead salta was undoubtedly а com- 

action, one practically knew very little more 
than when Faraday left the subject, bat enough is known to 
be able to state that the action does not 
simple way it ів so often assumed to do. One of the 
difficulties was that we did not know how the peroxide was 
formed from the sulphate. Mr. Wade assumed that the 
substance contained both these constituents, but Dr. Arm- 


ow that the Corporation 


e place in the : 


strong thought that Mr. Wade did not help himself very 
much by assuming normal and “abnormal” states.“ He 
ventured to think that the important part was the latter part 
of the paper, where emphasis was laid om porosity and free 
diffusion of the acid. During the discharge the solution is 
depleted of acid, while the pores of the plate are loaded with 
strong acid on charging, and a free passage must be left. 
for the acid. | 
Prof. Ayrton did not think he was exeggerating if he gaid 
the paper та the It на ће а had had “ 
many а long дау, an suo the way was 
to know more about ead ag abt better Ap Pelle р 
He commended the clearness of thought and lucidity of 
expression in the paper. He and Prof. Perry were engineers 
to the very first accumulator company that ever existed. In 
the paper it was stated that in the special instance of the 
cell whose paste was teated by Prof. Ayrton in 1890, the 
оры treatment, of the cell was exceptionally favourable, 
ut he thought he had impressed upon the world 10 years 
ego f that the се] had been used in his laboratory for quite 
two years. Prof. Ayrton then drew attention to an interest- 
ing point, how and why it is that if a cell be never dis- 
charged below 1°8 volta it will survive, but if allowed to fall 
below this it will be ruined. In his earlier experiments 
he discharged and charged cells day after day and week after 
week and allowed the pressure to fall on discharge to 1°5 
volts. He found that it was ruining the oell& Dr. Louis 
Duncan had arrived at the ваше result. Might this not 
explsin the failure of the London E'ectrical Cab Com- 
pany? He understood that the E. P. S. Oo. guaranteed the 
cells for a sum of 20 per cent, per annum upon the 
first cost. But as it was on condition that they were 
never allowed to go below 1:8 volts per cell, and as cab after 
cab returned to the depót run down below thie, set after set 
of cella went outside the contract. It was commonly stated 
that a combination of cabmen had caused the Oab Company 
to.go out of existence; it may, perhaps, bave been due to 
accumulators and not cabmen : in any case, the Cab Company 
had ceased to exist. It meant ruin to cells and ruin to the 
company to discharge cells too low, and cabmen should have 
been told “on pain of your life, come home when yon find 
the pressure down to 1°8 volts,” means, such as indicators 
on the splashboard, being given the men so that they might 
know exactly what they were doing. To go to another 
point, the usual discharge curve of a cell shows a sudden 
p, then an almost level portion, and then a gradual fall 
again. If, however, a cell be left insulated after charging, 
the first portion of the curve does not exist at all, but the 
pressure on commencement of discharging slightly rises, and 
then the curve fits in with that obtained on immediate dis- 
charge after charge. Coming to something still more impor- 
tent, cells were usually charged with constant current, but 
more energy oould be got in and gassing avoided by charging 
at constant tial. Prof. Ayrton referred to a paper read 
at E British Association, giving full results of experiments 
on t int. 


Mr. W. Hibbert gave a highly technical but extremely 
interesting account of some of the early work of Gladstone 
and Tribe, with much of which he was connected. . Dr. 
Armstrong rightly said the logio of the paper was correct, bat 
the bases were not right. . Hibbert referred to experi- 
menters who had prepared lead chemically, and com thé 
produot with коне. prepared lead ; also 
tioned Dr. Shield’s testa of t W resistanoe of peroxide 
of lead, in one case electrolytically formed and in the other 
chemically, and the results came out with very small 


* Proof of paper, p. 33, paragraph commencing “ Unfortunately 
there is other most troublesome evi &o.“ 


N Ayrton and others, summer and Ohristmas 


1 0 
Prof. Ayrton has been 
exact point he was 


follo a at constant current, and he gives the following 
figures as illustrative :— 
Watt-hours. 
Charge at Put in. Given out. 
Oonstant current 1518 .. 123 
Constant potential „ 2312., » 163 
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differences, Again, lead deposited by zino from an aqueous 
solution of the acetate (the Jead-tree) was as good as samples 
otherwise produced, therefore the lead conld not be in an 
allotropic condition. “You should remember what hes 
already been found out." Further, on p. 84 of the paper in 
proof, it is stated that “Fally charged active materials 
m their поа Баа with эн, {епаойу, 
ut it is quite possible that, the very gradual loes of capacity 
80 often piod абы by negative оао. and for which 
no satisfactory explanation haa yet been offered, may be due 
to а change of molecular structure." Prof. Ayrton's 1891 
gives an explanation: as cells are allowed to stand 
parogen is evolved by chemical action. Mr. Swinburne 
o ed the same thing two or three years previously. A 
sentence in Gladstone and Hibbert's forming an addendum 
to Prof. Ayrton's paper “On the Cause of Change of E.M.F. 
in Seco Batteries,” might be read as a paraphrase of 
one in Mr. Wade's paper. 

Mr. G. H. Robertaon regretted he had not attended with 
the intention of speaking. Mr. Addenbrooke referred to 
some commercial and technical questions connected with the 
use of secondary cells, and forecasted the possibility of pro- 
ducing charging current for cells at Id. per unit. Through 
the intervention of the chairman the remainder of Mr. 
Addenbrooke's argument was consigned to the Journal. 

Mr. G. C. Allingham gave another hypothesis to account 
for the actions which occur in a battery. His remarks were 
well thought out, and should be looked for in the Journal, 
but do not admit of being usefully abstracted. 

Mr. W. В. Oooper wanted to know if all these complica- 
tions were really necessary? He proceeded to disagree with 
Mr. Hibbert, and to cross-examine the author as to state- 
ments made on sundry of his paper. 

Mr. Swinburne thought Mr. Wade went over a good deal 
that was eight or ten years old without giving any new 
matter. There were, of course, several things which 
obscured results. Sulphate of lead was a non-conductor. 
In a battery, the chief chemioal action was the formation of 
water, bnt water was so cheap that this vital part of the 
equation was apt to be overlooked. The question of contact 
was important; there is difficulty in obtaining contact 
owing to sulphate; a plate naturally tended to go down to 
sulphate, and that then insulated it. There was a rapid 
change when the percentage of non-conducting material in а 
mixture roseto 15 per cent. He had noticed this in connection 
with heaters and Nernat's lamps. Не urged that when you 
had a very simple explanation you should see whether it did 
not fit the facts, before looking for a more complicated ex- 
ү At this point the meeting was adjourned, and the 

urther discussion and Mr. Wade's reply will be taken on 

Thursday, April 5th, before a paper by Mr. Grove on the 

ре шм of electricity in connection with warlike opera- 
ons, &о, 


THE BABCOCE AND WILCOX CHAIN GRATE 
STOKER AND STEAM SUPERHEATER. 


WE have several times lately had oocasion to refer to these 
devices in connection with electricity works, bat up to the 
t we have not described them in detail; as they are 
th in use at the Greenock electricity works, which we 
describe this week, we take advantage of the opportunity to 
give a short account of them. | 
The chain grate is shown to advantage in our illustration 
on page 533, from which it will be seen that the ооа! falls 
from the hopper on to the travelling endless chain grate, the 
depth of the fires being regulated by the height of the fire- 
door. A fire-briok arch, 9 inches thick, by 3 feet 8 inches 
long, is thrown over the grate, forming a combustion 
chamber, and protecting the “green” from the 
cooling action of the tubes. This is a feature which we 
bave often advocated, and which Mr. Crompton recommended 
in his Institution paper on cheap fuels last year. The foed 
of the coal is во slow the quantity of gasevolved from the 
fresh fuel coming under the front end of the arch has time 
to complete its oombustion by the radiated heat from the 
further end of the arch before coming into contact with the 
boiler surface ; thus the fuel is coked, and is gradually con- 


sumed as it travels the length of the grate, falling over the 
ee ee into the olinker pit, the dumping of 
which is opened, at sach intervals as may be required, from 
the front of the boiler by the handle shown in our view. 

The speed of travel of the grate is regulated by a ratobet 
and pawi attachment on the driving worm, which latter gears 
into а worm wheel, on the shaft of which are drams which 
revolve the grate. The depth of the fire, as above mentioned, 
can also be regulated at will, and thus the machine can be in 
а moment adjasted to any kind of fuel at any rate of com- 
bustion. | 

The stoker can be driven by ап overhead or underground 
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shaft, and can be operated by hand by a crank placed on the 
end of the worm shaft, if the motive power should fail. It 
can also be worked as a stationary grate, as the fire door, 
which is made in halves, can be opened just the same as the 
fire doors of an ordinary hand-firing furnace. 

The short fire bars receive a wavy motion in passing over 
е rollers, which is highly effective in breaking up the 

inkers. . 5 
grate is preven y the dumping plate, a ere being no 
necessity to touch the fire with firing tools in ordinary 
working, the fire doors rarely require to be opened. 
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ARRANGEMENT or Onam dnarn STOKER Е 


We understand that Messrs. Baboock & Wilcox firat com- 
menoed to construct this stoker some 15 years ago, but it is 
only recently that they have made arrangements {о manu- 
facture it on a scale. It is in constant use on the 
boilers supplying the steam for the requirements of their 
works, and in a considerable number of other factories, and 
its durability is so great that in many instances practically 
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no have been required for over 10 years. It is 
interesting to note that this stoker embodies ically all 
the features sketched out by Mr. Orompton in the paper 
above mentioned, including the combustion chamber at the 


front of the grate, w is almost indispensable when 


сүме уны mted by th firm is sh 

paten e same own on 
the drawings herewith. It оша of а number of U 
tubes, connected at both ends with manifolds, the upper one 
of which receives saturated steam from an anti-priming pipe 
in the steam space, while the lower is connected by curved 


ipes with the valve mounted on the top of the dram. 
he tubes are fixed in the manifolds and bell- 
mouthed jointa, and are left free at the : the manifolds 
are not rigidly co together, so that the whole arrange- 


ment can expand 
The superheater is fixed in such a ost that, while 
it does not reoeive the direct action of the fire, the gases are 
sufficiently hot to ensure a superheat of 100? to 150° F. 
being obtained. As the tubes ht be overheated 
while steam was being raised, provision is made for flooding 
them with water from the whenever steam is not 
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passing through them ; the superheater then forms part of 
the ordinary heating surface of the boiler. Before opening 
the superheater stop valve, care must be taken to drain the 
tubes; otherwise large quantities of water would be pro- 
pelled into the steam pire, porabi entailing serious con- 
sequences—especially er is being coupled with 
others already at work. To guard against this danger, a 
warning plate is fixed on the handwheel of the stop-valve ; 
this, however, seems to us to be insufficient, as in a case of 

„ even a careful attendant is apt to get flurried. 
We d like to see an interlocking arrangement adopted, 
which would render’ it impossible to open the stop valve 


before draining the superheater. 
As the water in the drum is тше from impuriti 
having been iously heated to temperature of the 


CAUSE AND EFFECT. 


Ix а letter widely circulated in the press, the Eastern Ex- 
tension, &o., Telegraph Company detail the terms of the 
agreement which they are anxious to make with the Govern- 
ments of the Australian Colonies, and which they apparently 

e may cause the crippling, if not the abandonment of the 
Pacific cable scheme. The terms of the arrangement ere set 
forth in the following letter :— 


OAPB-AUSTBALIAN CABLB. 
| To the Editor of the “ Standard.” 

Sm, —As there appears to be much misconcaption in Parliament, 
aod elsewhere, as to tbe exact natare and extent of the arrangement 
abont to be entered into by the Governments of New South Wales, 
Victoria, South Australia, Western. Australia, and Tasmania with the 
Eastern Extension ph Oompany, my directors inris feel 


between Great Britain and the Cape, would give Australia 
an alternative communicition to the exirting route vid India, Egypt, 
and the Mediterranean. ! 

2. To at once reduce the existing tariff between Great Britain and 
the »ontractiog Oolonies (varying from 4s. 91. to 5s. 1d. per word) to 
a uniform rate of 4s., with onate reductions for G vernment 
and Press telegrams; and, as the traffic responds to the reductions, to 
farther lower the tariff on a sliding scale down to 2s. 6d. per 

3. Oa the laying of the Oape-Australian cable to reduce the tariff 


bstween Australia and Soath Africa from 7s. 1d. to 2e. 6d. per word. 


In return, the Ewtern Extension Company only require the right 
cf direct dealing with the public in the capitals of Australasia when 
the prcposcd Guvernment Pacific, or other competing cable, is laid. 
This right bas always been enjoyed in Great Britain—not only by 
Britisb, but by  telegraph com is 
Oanada, South Africa, and elsewhere. 

I am, Bir, your obedient servant, 
F. Е. Hasss, Manager. 

Winchester House, 50, Old Broad Street, 

London, E. O., March 14th. 


We have frequently shown that the effeot of any such 
agreement would be to enable this сару to determine the 
cable route by which any telegram banded in to them with- 
out, express instructions as to route should be transmitted ; as 
the majority of telegrams are handed in without instruo- 
tions as to route, it is easy to see that in the offices the com- 
pan wishes to establish these would be marked, and quite 

airly so, “vid Eastern.“ The Pacific route, with ita 

Government collecting offices, would be at a disadvantage, 
It was shown in the evidence before the Telephone Committee 
that the Government could not ошо on equal terms with 
the Telephone Company, as the latter was at liberty to 
canvass by ita agents, and to offer special privileges to its 
customers, while the Government could not take such action. 
It is worthy of notice that the first reduction proffered to 
the Anstralian 5 by the Eastern Extension, &., 
Company is to bring the rate down to 48. per word, but 
the of this figure makes any furtber reduction on 
the promised sliding scale a rather remote contingency. 
This is proved by the evidence given by the chairman of the 
company before the Pacific Cable Committee. There, when 
referring to the existing tariff to Australia, the Marquis of 
Tweeddale said :—' It was reduced on May 1st, 1891, from 
9a. 4d. to 4&, under ап arrangement by which oertain of the 
Australasian Governments agreed to make up to the asso- 
ciated companies one-half of any loss arising from the reduo- 
tion. This loss, however, proved to be much greater than 
the Governments anticipated, and they insisted on the tariff 
being raised in order to diminish such loss. The tariff was, 
therefore, increased to 48. 9d. on May Ist, 1898." 

As further showing the effect of the proposed agreement, 
we reprint a letter and report from the Postmaster-General 
of Queensland, which has come opportunely to hand :— 


Post and Telegraph Department, Brisbane, 
February 14, 1900 


| Stn, —1 have the honour to draw your attention to the action now 
being taken Eastern 


Extension Tele 
view of inducing the Australasian colonies to make a fresh agree- 


the construction of an all-British cable vid Vancouver, 
mL а D Ue proposi oi ie their 

| compsny to own 
offices for the collecting and of messages in the colonies 
e their own terms with the 


general public by privately canvaseing for business, offering discounts 
or rebates below the reco , and thus enable them to prac- 
tically control the greater part of the traffic. 


2. As the tariff for the Pacific cable would be arranged by the 
board in London, and no alteration therein could be made without 
the sanction of that board, all the parties to the Pacific cable would 
suffer great loss in competiog for traffic with the company. 

3. And undor these circamstances it is extremely probable that 
the Imperial Government and Canada would withdraw from the 
com pact. 
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Herewith I to hand you, for your information, copy ч a report 
furnished by this t on the subject, and a leading 
article which ap in the Brisbane Courier of yesterday morning. 


I have the honour to be, Sir, | 
Your obedient servant, 
JAMES G. ваки, Postmaster-General. 


Report re PRoPOSAL or ТИШ E.E. Compare TO DAY A CABLE 
| BETWERN THE CAPB AND AUSTRALIA. 


From the Sydney Morning Herald of the 9th inst. it appears that 
the Oonference of the Postmasters-General of Victoria and New 
South Wales, just held in Sydney, has resulted in a general agree- 
ment уун зто Me idit diy of Sapa two заи 

would recognise the proposed cable upon the con · 
dition that no ‘cutting rates’ were adopted as against the Pacific 
cable,” and it is further stated that an answer to a cable message 
despatched to England in the matter, and stating the result of the 

is now being awaited by all parties interested.” 

The proposal re the Oape cable, as given by Mr. J. E. Squier, acting 
manager for the E E.A. and O.T. Oompany in Australasia is:— The 
company will entirely waive renewal of о guarantee against 
competition, and in addition to providing a cable from the Oape all 
the way to Glenelg, vid Perth, will at once reduce tariff to 4s. for the 
whole of Australia, aud make further reductions on a sliding scalas as 
traffic increases,” until the reduction reaches 2e. 6d. per word in 1903. 
* In retarn for the above the company would only require the same 
privi in Perth, Adelaide, and bourne, as they have hitherto 
enjoyed in Great Britain, of directly distributing and collecting their 
interoational telegrams to and from the pablic.” The Governments 
of Western Australia and South A have notified their accept- 
ance of the company’s proposal. 

“With this right being conceded the company had no fear of the 
competition of the Pacific cable, which would, of course, be under 
Government control.” The result of such a concession would be to 
enable the company to make contracts with the obief cable users 
that would enable them to monopolise the large bulk of the business 
for a number of years. | 

When asked in the Victorian Assembly in August last what action 
the Victorian Government taking, Mr. Daffy said, '" No 
reply could be given until the matter had considered by the 
Oo It must, however, be considered in relation to the effect 
it may have on the Pacific cable” 

Now, a , Without consulting either this. Oolony or New 
Zealand, of which are included in the Australian р for 
the Pacific cgble on precisely equal terms and responsibilities with 
Victoria and New South Wales, the 
latter Oolonies meet in secret conclave and dispatch а cable message 
to England intimating that they would the 
Oape cable apon the ешн no'cutting rates' were adopted 


M gann шег cable.” 
. J. B. Larke, in bis letter to the Premier of tbis Oolony dated 
4th instant, says: "It the concession is granted and the Eastern 


Government would 


Wales is endorsed by their ve presumably 
it is, or the cablegram would not have been sent to England—it 
should call forth the the 


their present offer to lay a 
to Australia without subsidy or 
guarantee, but with the right to establish their own receiving 


Tris quotation is not quite correct. In the article referred to 
we spoke of the“ Eastern group," in which the Eastern Extension, 
&c, Company, is included and went оп as follows:—" This group, 
inciadirg other companies in which they themelves are largely 
interested, has received in subsidies and from guarantees, a total 
sum very largely exceeding £3,000,000, the greater portion of which 


Postmasters-General of the two ` 


it might h 


1 

Ё 

8 
Sis 


big dividends. For example, whilst the 
rate from Queensland to England is 5s. 1d. per word, the same 
charge is made pon Queensland and India. For some 


is 
demand for a subsidy or а guarantee to make up the 


bunched into one, who form a gigantic monopoly, and to 
ч 


5 = pls governed 
о рео : 

The company that this is an interference with private enter- 
prise; but if so, it has only been brought aboat by an unscrupulous 
merear d diy is contended that it is the function of а Government, 

0 


now ай шом of the difficulties which have taken place would have 
n 
In view of all the circumstances, the Queensland Government 
should strenaously protest against the proposed iconcession for ool- 
lecting and distribating cablegrams. 
Post and Telegraph Department, Brisbane, 
October 12th, 1899. 


Тип Compatina CABLBS. 
(From the Brisbane Courier, January 31st, 1900). 
Oar telegrams from Sy this morning do not throw much light 
п the prospects of the Pacific cable. The Mates — 
q 
down at the Premiers 9 о is apparently 


at 

day that this is the question these Oolonies are now 

If the laying of the Расійс State cable were a 
it t be consider the ad 
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rding to sti 
з the construction of the T 
of the Premiers of the interested colonies. by interested 
colonies is meant the entire colonies of Australasia, the position is 
already serious, since three of them— West Australia, South Australia, 
and latterly New South Wales through Mr. Lyne—have signified 
of the Hastern Oompany’s offers. If the colonies p 
to contribute to the Pacific cable are alone meant, we have thus far 
= New South Wales as a weak point. New Zealand, Victoria 
anion © tas Аана зна Ли tal epee 
position to the ompany’s Offers, an represen 
tion that these offers are really meant to put an end to the Pacific 


ect. 
That this would be the effect of the acceptance of the company’s 
offers—that, in other words, the question is not the possession of the 


has been paid to them by the Governments of England, Cape Oolony, 
and Australasia.” We may say that out of the above 1 
sbare of the Eastern Extension, Australasia and Ohina ph 
Oompany, comes to considerably over £1,000,000, and that this 
company bas paid away £1,500,000 out of revenue for repairs and 
renewals of its cables.—E ps. ELO. Rsv. 


Н 
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have built up an enormous reserve fund out of past рте. апа 
п reten- 


where, as iu India, their monopoly is not threatened, and 
which would never have been offered here but as a block 
to competition. In a Queensland tal report of 
October last, extracts from which appear in another column, 
after referring to the rates proposed by the iens. rw ч per word, 
and a reduction to 2s. 6d. as traffic increases—and to the condition of 


direct access to the public, these words are quoted :—'' With this. 


right being conceded, the company had no fear of the competition ot 
the Pacific cable, which would, of course, be under Government con- 
trol" This is significant language. The State cable would have 
hard and fast rates; the company would cut belowthem. When the 
Postmasters-General of Victoria and New South Wales ag eed in 
October that they could support the company's scheme if no cutting 
rates” were adopted, they were out of court. The company were, in 
fact, offering to cut rates. Bat the special right which delivers the 
company from fear of competition” is that of direct access to the 
public. The report just referred to says:—" The result of such a 
concession would bs to enable the company to make contracts with 
the chief cable users, which would enable them to monopolise the large 
bulk of the business for a number of years.” | 
Now, what to common sense is the result, on a State scheme not yet 
absolutely decided, of this prospect of cat rates and a retained mono- 
poly? It becomes altogether too costly, and has to be abandoned. 
Thus, Mr. J. Н. Larke, writing to the Queensland Premier on behalf 
of Canada in October, says:—" If the concession is granted, and the 
Eastern Extension Company secured the monopoly of the business, 
the share of the low of Canada in working the Pacific cable would 
be £30,000 per annum—a sum which I venture to say its people 
would not care to undertake, and it is questionable if the Imperial 
Government would do so either, judging from the fact that it fixed 
its responsibility some time ago at a maximum of £20,000. This 
would put an end to the Pacific cable.” Which is the end and aim 
of the whole proceedings. Those who make a comparison of expense 
favourable to the Eastern Company's scheme neglect to observe that 
it is the of this scheme which puts the Pacific cable out 
of the question on score of er ager l 
Bat now suppose the Pacific cable blocked, and the Eastern and 
allied companies once more masters of the situation—as they will if 
their scheme is accepted—what then about the cost? They give no 
definite promise beyond the redaction to 4s. а word; they can make 
their own terms about the increase of traffic; iand they can make 
their own terms in their private arrangements with their principal 
customers. Are their services likely to be loss costly to the Oolonica 
chan a cable which for the first time breaks the monopoly, and which 
`Зя ran purely in the public interest? We invite Queenslanders to 
- reflect on their ex ce of large private monopolies. Would any 
of us be willing at tbis moment to have the Post Office in the hands 
of a single company which could make what terms it pleased? If it 
were a question of taking the Post Office ont of the hands of a private 
monopolist, who had burdened his helpless customers with heavy rates 
in past years, would we be cajoled by offers to reduce the rates in 
fear of the possible loss of a lucrative business, or would we sit ae 
tunder the condition that the old monopolistic company should s 
make ite own terms with its customers? Why should we, with 
world-wide acceptance of State control of the Post Offica, prefer the 
continuance of a private monopoly to State control of our ocean 
отар. Why should we carry longer on our shoulders this old 
man е sea, who in fear of being unseated promises to sit só 
much more easily spon us, when, in we can use our hands 
instead of his? Other pressing reasons for the change we cannot 
stay to notice here. But we hold it t to common sense that 
oe a case in which Btate 1 
action of a money Шаш company, it is present case 
in relation to ocean telegraphy. 


THE REVOCATION OF A SPEOIAL ORDER. 


Tun circumstances under which the Board of Trade may revoke a 
al order can be gathered from certain sections of the Electric 
Lighting (Olauses) Act, 1899 (62 and 63 Vict, o. 19). They are as 
ows :— 
1. It the undertakers purchase cr acquire the undertaking of an 
company enpplying energy unless they are authorised by Parliament 
to do so. [Section 3.] | 


2. If they lay down lines or works beyond the area of supply 
peer um by the authority of Parliament or by license. 
on ; Я 

3 If the undertakers fail to show that they are in a position to 
fully and ¢ ficiently discharge the duties imposed on them by the 
oder. [Section 5 (1) and (3).] 

4. If tae undertazers fail to deporit or secure such sum of mon 
as may ba fixed by the special order. [Section 5 (2) and (3) ] 

5. If the undertakers fail to lay down distribating mains in ac- 


cordance with the provisions of the special order within the periods 
jn in that . In this case the Board of Trade may suffer 
order to remain in force as to part and revoke it as to the rest of 


the area in question. [Section 23.] 
6. Where & local authority are not the undertakers, if the Board of 


Trade have reason to believe that the undertakers have made default 


63 
7. Ifthe rule (not being a local authority) represent that 


the execution of worke or the supply of energy, they may revoke the 
order as to the whole or part of the area, [Section 65. 

9 In addition totheir other powers, the Board of Trade may revoke 
the order at any time with the consent and concurrence of the under- 
takers. [Section 66 ] | 
н any time it is established to the satisfaction of the Board 


(a) That the undertakers are тар lying otherwise than by means of 
& system which has been appro 125 the Board of Trade, or (except 
in accordance with tbe provisions of the special order) hava permitted 
any part of their circuits to be connected with earth or p any 
electric line above ground; or 

(b) That any electric lines or works of the undertakers are defective, 
so as not to be in accordance with the provisions of the special order 
or the Board of Trade regalations; or | 

(c) That any work of the undertakers or their supply of energy is 
attended with danger to the public safety, or injuriously affects any 
telegraphic line of the Postmaster-Ganeral], the Board of Trade may, 
subject to penalties for disobedience by order, specify the matter 
рврави of, and require its abatement or discontinuance. 

Disobedience to such an order, whether a pecuniary ty has 
special order, “if in Weir opinion the palis interest so requires" 

er, " if in tbeir on the pub 80 req " 

[8ection 69 (1) and (3) ]. | 

The above are taken, as we have already stated, from the Electric 
Lighting (Olauses) Aot, 1899. Where formerly the right to supply 
electricity was conferred by licsnse, the license sometimes р ed 
for its own revocation in cases wherb the licensees failed to perform 
their duties. [See Section 3, Bub-section 8, of the Electric Lighting 
Act, 1882.] Similar ^ir" applied to provisional orders. 
[ E. L. A., 1882, 45 and 46 V., o. 56, Section 4] 


RmEmsuurTS OF Revocation. 


Having atcertained the circumstances under which the special order 
шву be revoked, it is necessary to consider the resulta of revocation. 

By Section 66 (a) of the Electric Lighting Clauses Act it is pro- 
vided that, where the Board of Trade revokes an order, a notice to 
that effect, stating the date upon which the notice is to take t ffect, must 
be served upon the undertakers and the local anthority. Within two 
months of this notice, the local authority may, by notice, require the 
undertakers to sell so much of the undertaking as may be within the 
district of the local authority, the price to be determined in tbe 
mannes provided by Section 2 of the Electric Lighting Act, 1888. 

In ascertaining the price, regard must be had (1) to the nature and 
condition of the buildings, works, materials, and t; (2) to their 
state of repair; (8) to the circumstance that they are in such a 
position as to be ready for immediate working ; (4) to their suitability 
to the purposes of the undertaking; (5) to the loss occasioned by 
severance, where a part only of tbe undertaking is acqaired by the 
local authority (e g., in cases where only a part of the system is within 
the jurisdiction of the purchasir g local anthority). No addition, how- 
ever, is to be made in respect of compulsory purchase, or of goodwill, 
or of FFF 

g, or of any considerations. 


CORRESPONDENCE. 


What's in the Wind? | 


In your issue of March 16th, there is a letter under 
* Correspondence,” headed What's in the Wind? signed 
by а Mr. Marcus St. John. 

As I think there must be a misunderstanding somewhere, 
I ask for space in your valuable paper for the purpose of 
putting this gentleman right in regard to his facts. 

I note that Mr. St. John has followed the scheme carefully 
through the press, but I think at the time when tbe adjourned 
meeting of the Langbourne Ward Olub was held on December 
6th last, and a notification of the result of that adjourned 
meeting was published, Mr. St. John must have been suffer- 
ing from influenza, or some other ailment that prevented his 
attendance, as at that meeting Prof. Carus-Wilson definitely ` 
and distinctly stated that any tube used for despatch under 
a certain size, must, from a point of economy, be worked 
pneumatically, but after a oertain point of size was reached, 
then such tubes would be worked more economically eleotrio- 


ally. | 
Í think, therefore, that if your correspondent had not 
unfortunately missed the adjourned meeting, he would not 
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have written the letter which appears in the colamns of your 
issue of March 16th. е" 

I beg to take this opportunity of pointing out, in rd 
to the editorial note appended to the letter above referred to, 
that the idea conveyed therein that the old pneumatic tube 
is only intended for freight, is erroneous, as it is distinctly 
the intention of the gentlemen owning this tube to use it 
for mail carrying as well as for freight despatch ; and if you 
will be good enough to refer to the copy of your journal of 
September 15th last, and the report you were then good 
enough to publish, you will see the main idea for the 
re- utilisation of the Despatch Companya old tube was for 
Post Office purposes, i. s., for letters smail parcels, and 
this was directly stated in the papers read before the Lang- 
bourne Ward Olub on October 5th by Prof. Caras-Wilson 


and the writer. 
George Threlfall. 


Hire Wire System. 

Am I oorrect in supposing that remarks made in your 
Editorial columns are exa as to accuracy before 
insertion ? If so, referring to your issue of Maroh 16th, re 
* Hire wire system,” I would be pleased if you would 
trouble to explain why “ free wiring is about as expensive a 
means of wiring a house as there is.” Farther on you state 
that the chief complaints as to free wiring are on the 
fact that the “ consumer is hedged about by too many agree- 
ments.” Might I ask who makes these complaints, and 
what system of free wiring it is that has numerous “ agree- 


ments” with one customer? I note уоп are “curious to 
kaow how much profit the free wiring agency makes out of 
fittings.” Have you gone into the subject ly ? Since 


you claim that suppliers of electricity are the proper persons 
to carry out same, one would suppose yon had. I do net 
wish to seem disooarteons, but would it not have been better 


had ne d still? I venture tosu that a little 
де ын ен gn 


make your future remarks on free wiring 


Free Wirer. 


closer study w 
less absurd, 


March 24th. 1900. 


[If a consumer, or a series of consumers, pays an extra 
sum per unit for 25 years for being free wired, | 
wiring becoming somewhat of a misnomer? Our oorre- 
spondent is at liberty to ask who makes complaints, but it 
с not ciate bri — ча an words т жеге 
ost precisely those of a municipal engineer who is quite 
familiar with “Free Wirer and his ways. At the ыш 
time, if our ndent has any new informatiou to give 
us on the subject, we shall be pleased to receive it, and then 
we may be in future less absurd—from his point of view.— 
. Eps. EL EO. Rxv.] | 


Economy of Mechanical Draught. 


Your article on this in to-day's issue of the ELECTRICAL 
Review hardly exhibits the fairness to our old friend the 
chimney stack with which you usually speak of matters 
under discussion. 

Toon treat the cost of running the fan as the pitman did 
who claimed that his baocy oost nothing, because it came 
in with the groceries. Let us look into that a little. 

Mr. Snow, whom you take as your authority because “he is 
at least an expert in fan draught,” appears to give no details 
or facts which will warrant the faith which is in him. I 
too, during the last 85 years, have studied fan draught, an 
tested by careful experiment fans from 3 feet up to 45 feet 
in diameter, with the result that I know all such machines 
require a lot of power to drive them in comparison with the 
work realised. X 

As you invite engineers to look into the matter, and I 
have done ғо, let me say how it seems to me the matter 
stands. 
We can deal with one Lanoashire boiler of the large siz3 
now commonly adopted and then multiply the results to 
suit the ее on a suitable chimney. 

There was a statement some time ago of the work there 
boilers are capable of doing in the ELECTRICAL Review, 
which is quite confirmed by testa of my own, viz., 80 tons 
of water in 24 hours = 123 lbs. per minute. Then assume 
8 lbs. of water per 1 lb. of coal = 154 Iba, coal, allow 300 


- veritable 


cubic feet per 1 lb. of fuel = 4,650 cubic feet of air per 
minute—or with leakage and waste 5,000 cubic feet; to do 
this work a pressure of certainly not leas than 1 inch of 
water at the fan will be wanted, making poths of a HP. 

Bat as under the conditions not more than 40 per cent, 
will be realised, we get 2 1. H. P. for each boiler. 

Taking as we certainly should not less than Id. per H r. 
hour and comparing it with the always ready chimney, we 
ei х 24 x Id. 2 2 HP. = £72 per annum for each 

ег. 
Compare this with chimuey power. 
* an estimate for a chi 
for nine boilers, it amounts to 21,800, 
interest at 10 per oent, = £180 per annum. But the nine 
boilers as above at £72 = £648. 

Do they then save by mechanical draught the heavy first 


cost, I more than doubt it. 
A. L. Steavenson. 
Durham, March 28rd, 1900. 


6 Wiremen’s Woes.” 


“Dense la " cannot carry out an electrical in- 
stallation. “ Dense labourers” are not likely to have nous 
enough to successfully inveigle others into pulling them 
through what they don’t understand, and dense labourers are 
often useful where there is thickness. 

Let “ Н. W. Н.” understand that electric lighting is not 
a philanthropic institution for the making of positions, but a 

he rag e pee e oe Косаи 
вір сарі пг in the hope of reasonab 
vipa ; and then lat u TE W. H.“ reason the matter 
ont fairly. Is the latter possible? Does it obtain ?— 
where apprentioes just ont of their time either take the 
lead, or where they are permitted to try their hands as 
7 


Sympathy is withheld from those who are vexed at the 
success of others, try again H. W. Н.” b 


«€ А New Phase in (British) Electricity Supply.“ 


I notice the above title to your | article in your 
issue of March 16th. Permit me through the medium of 
valuable journal to point out that the late Morecambe 
eotrio Light and Power Company, Limited, on my advice, 
adopted the two-phase system for both light and power for 
their outer area, and obtained the sanction of the Board of 
Trade to this alteration in their order, I believe, in the early 
part of 1893, The same year а rotary converter, to change 
the low preasure direct current to high pressure polyphase, 
was rigged up in a somewhat rough and ready style to test 
the change in system with a view to. its entire adoption on 
the following principle : The station being a gas-driven one 
means of producer gas and gas engines, the hopelessness 
obtaining gas engines sufficiently steady in their govern- 
ing was recognised at the time. To get over 
this m culty we were compelled to use accumulators always 
in parallel with the generators to give anything like а satis- 
factory. steady vun пенш the claims of the gas 
engine people that their engines would govern within 3 to 4 


cent. 

д view of this difficulty, and as an alternative to the 

i rotary converter sub-etation system, which we could 
not well adopt, as Morecambe was not at the tims in sach a 
flourishing condition in its outer area as to encourage us to 
adopt sub-stations with rotary converters—we also desired 
at the time to fully realise the claim put forward by myself, 
a cheap generating and elastic system of electric apply 
suitable for small towns and scattered areas which had no 
moving machi except in the central station—we decided 
to adopt the following:—A generator constructed to give 
both direct and polyphase currente, at low ure on the 
direct current side for the inner area high pre nre 
polyphase for the outer area with or without :t|-Up 
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transformers; the smaller units to be belted to 
gas engine, the larger units direct coupled, I 
might point out that in copjanction with my brother, 
Mr. E. Preece, we conducted several costly and exhaustive 
experiments on this principle at Borough Milla, Bradford, 
before we finaly decided we were evidently оп the right 
track. One machine was put under construction, but in 
consequence of the withdrawal of financial support by my own 
company and the pending action for alleged nuisance against 
the Morecambe Company, which was shortly afterwards tried 
at Lancaster, the plaintiffs (the local authority) getting 
the best of the company and compelling them to shut 
down their works, our financial position was such that 
there was no alternative but to abandon the whole busi- 
ness, which cost a few of us a considerable sum. It will 
be seen if this scheme had survived the title which you have 
given to your article oould have been written some seven 
years ago. You will perdon me for farther trespassing 
upon your valuable s but I have mentioned the with- 
drawing of financia support, and as there have been 
several versions why business succumbed to the 
inevitable, now that sufficient time has elapsed for 
my late acquaintances to their normal equi- 
librium and to witness undertaki of a similar nature 
carried out, I, from a financial point of view, venture to 
give my version under a somewhat cooler atmosphere, of the 
chief cause why this undertaking was abandoned. With 
oar permission I propose at a little later date to ventilate a 
ew technical ош In conjunotion with my late ool- 
leagues, I was the principal person to get the bulk of the 
capital subscribed, and to get the company accommodated 
їп many ways. - т 

The following were the replies I got from new and old 
friends, which I icularly noted at the time :— 

. 1. Gas power is an experiment; had you put in steam- 
power от oould have our money. 

2. The people whose wares you are exploiting are indif- 
ferent to your labours, and have not interested themselves 
one cent in ordinary shares or preference; does this to a 
business man look, on the face of 16 in а venture of this 
kind, confidence in the principle you are advocating ?— 
Thanking you in anticipation, 


March 25th, 1900. 


Thomas Preece. 


REVIEWS. 


Fowler’s Mechanical Engineers!  Pocket-Book for 1900. 
W. Н. FowrnEeR, Wh. Bo., A. M. Inst. O. E. ohester: 


Scientific Publishing Company. 
„г issue of this useful pocket-book has been 
i by nearly 200 pages, and has been brought up to 
date throughout. Sections have been added dealing with 
electrical engineering, shipbuilding, machine tools, sorew- 
cutting, textile machinery, &,, and a table of properties of 
steam has been introduced, ranging from 1 lb. to 300 lbs. 
per square inch by steps of 1 lb. The corrected value of the 
mechanical equivalent of heat, viz., 778 foot-pounds, has been 
employed throughoat. | | 
he supreme consideration in using a book of tables is 
its index ; in this particular we are glad to find the pocket- 
book provided with 48 index pages, all on one side of the 
paper, and at the front of the book, where they ought to be 
or handiness. 
Amongst the usual reference tabies we note y 
pe of ball and roller bearings, viscosity of oils, &o., 
ydraulic boiler tests, economisers, tests of pipe-covering 
materials, & o, injectors, condensers, entropy table, an excel- 
lent section on gas and oil engines, and data on building 
construction. | 
The electrical section consists of 156 pages, or more than 
one-fourth of the whole—indeed, it is more like a text-book 
than a collection of tables and formule. Unfortunately, it 


18 marred by numerous typogrepbical and, what is worse, 


technical errors; we have noted over 80 of both kinds, but. 


we shall confine our remarks to the more important examples: 
Page 196, an incorrect formula is given for the 


increase of resistance of metals with temperature, intro- 
досіо a quite unnecessary error; and two different values, 
00887 and 00428, are given for the coefficient of copper on 
the Centigrade scale. The latter value is practically correct. 

Page 225, '*voltameter" is twice spelt “ voltmeter.” 
Page 230, the intensity of magnetisation is given as the 
namber of lines of force per square om., although in the 
preceding line it is correctly stated as pole strength per 
© аг em. Page 282, a diagram of maynetisation is given, 
of which the ordinate is labelled Lines of Force," and the 
abscissa ampere turns," instead of lines of force per square 
om., and ampere turns per om. | 

Page 284, magnetic resistance is said to be “‘atriotly 
analogous to electric resistance!” · 

Perhaps the most serious error occurs on pp. 235 and 
239, in dynamo design, where а “ coefficient of leakage" is 
applied to the flux in the air gaps! That the writer feels 
sure of his ground is proved by an example worked out on 
the following page. How such an error could be committed 

comprehension. 

Oa p. 242, Esson’s formula for the limiting sparkless 
load of an armature is hopelessly misstated by the insertion 
of the angle between the poles, instead of the angle subtended 
by the pole piece—another extraordinary error. | 

On p. 269 it is naively stated that the -+ carbon of an arc 
lamp “is apt to form a orater,” this being presumably a 
capricions phenomenon! 

A serious slip occurs on p. 281, where a is written for 
Ө — a, the phase angle of a lagging current, and on p. 288 
it is stated that the true rate of working ina circuit is 
given by the square of the virtual amperes multiplied by the 
ohmic resistance of the circuit. This is only correct if there 
are no motors in the circuit. 

Oa p. 286 an example is worked out of an alternator 
armature ooil rotating in a magnetic field of no less than 
16,000 lines per square centimetre! 

A yearly saving of so many kilowatta is mentioned on p. 
294, instead of kilowatt-hours; T, is written for TI, and W 
for wi on the same page. | 

Some figures of trolley wire suspenders on p. 811 are mixed 


| ар, three of them being wrongly named, and a funny series 
0 


misprints occurs on p. 314, where a reference index is 
turned into a catechism by a note of interrogation at the end 
of each sentence, 

Apart from the above errors and the numerous misprinta, 
which sadly call for a proof-reader, the section is fairly com- 
plete, and should be useful for reference; it requires a 
good deal of revision, however, before it is equal to the 
standard of the reat of the book. | 


Science Abstracts. Vol. iii, Parts 1, 2 and 3. London: 
E. & F. N. Spon, Limited. 1900. 


The first part of the new volume of this valuable 
periodical is of unusual dimensions, comprising no less than 
168 pages and 441 abstracta, and obviously represents a suc- 
cessful effort to bring the matter up to date. A new section 
has been added, dealing with steam, gas and oil engines, and 
а list of referenoes is appended to each section referring to 
articles not abstracted at length. Parts 2 and 8 are of more 
modest dimensions, but are equally interesting. To criticise 
the abstracte would be а task us laborious as that of discuss- 
ing an encyclopedia, and we will content ourselves with say- 
ing that they ure altogether admirable. Oertainly this is a 
publication without which no engineer’s library can be called 
complete. . 


BILLS BEFORE PARLIAMENTARY 
COMMITTEES. 


London Ооситу Counc, Tramways BILL. 


Wu the Committee resamed on Wednesday, 216% inst., Mr. Var 
Knox the members on bebalt of the Battersea V.stry, 
complaining that that authority had not rec-ived that consideration 
from the Oouncil which they would have extended to а company. 
They asked the Committee to give them a protective clause for their 


F 
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towers and roads, and, further, that the Vestry should have the use of 
the electric tramway for the purpose of removing its refuse. 

Other counsel having addressed the Oommittee in opposition to 
the Bill, Prcf. Кекнерү, who was recalled, in reply to the Ohair- 
man, said be had made an estimate as tothe cost.of applying electric 
traction to the tramways in London. On а total length of 200 miles 
of single lines he reckoned that under the conduit system the cost 
would come out at £14,450 a mile. 16 the overhead system was 
adopted there would be a saving of £3,000 a mile on those figures, 
and by the surface contact sy бет a saving of about £1,500 a mile. 

The Committee adjourned. 

The Select Committee on Thursday last week concluded the hearing. 

Mr. H. E. HAwanp, comptroller cf the London Oounty Council, 
stated that the Council proposed to borrow the money required for А 
term not exceeding 60 years as the Treasury might determine, but 
for the electrical equipment the period would only be for 25 years. 

Bir Sanur, Hoare (chairman) said the Committee would not 
insert any special clauses for any special Vestry. 

Mr. Porz, Q. O., addressed the Committee, and contended that 
with regard to the claim of Battersea for workmen's trams, the Оош- 
mittee could not pass a clause at the instance. of Battersea which 
would affect 39 other authorities. The tendency of the administra- 
tion of the London County Oouncil had been to add to the con- 
venience of the working classes, and not to increase their profits. As 
to the ciaim of gas and water companies, other causes than electrolysis 
affected the life of the pipes, and the companies had no monopoly of 
the zoad but were only entitled to a user. 

The ОнлАтвмАн announced their decision in the following terms :— 
The Committee wish me to make a few remarks with reference to 
our decision, as the matter is one of considerable importance. By 
this Bill the London County Oouncil applies for power to use electric 
power for traction on their tramways. As the estimated amount of 
the expenditure contemplated by the Bill is £3,000,000, the p 
is by far the largest and the most important of its kind which has yet 
been before this House. The petitioners nst the Bill are the 
Vestry of Battersea, the Wandsworth D Board of Works, the 

estries of Hackney and Southwark on clauses; the East London 
Railway Oompany, Lambeth Water Company, and the South 
Metropolitan Gas Oompany. Of the 40 Ves whose districts are 
represented on the London Oounty Council, all have agreed to the 
provisions of the Bill with the exception of Hackney, Wandsworth, 
Battersea, and possibly on clauses, Southwark. The Committee are 
satisfied that if London is to have the full advantage of electric 
tramways, it will not be desirable that special provisions should be 
introduced into the Bill forthe protection of the three Vestries which 
have petitioned. The Committee are influenced in this decision by 
the fact that Hackney has six members, Wandsworth two, and 
Battersea two on the London County Oouncil, so that if any grievance 
arises in their districts, they have equal rtunity with other 
districts represented on the ey Oouncil of bringing that grievance 
forward before the County Oouncil. In reference to the 
the gas and water companies, no evidence has been placed before the 
Committee as to any cases of loss in this country sustained by fusion 
of or electrical action on gas and water pipes. The Oommittee are 
satisfied that the provisions of the present Bill and the enactments 
of the Tramways Act of 1870, with the fact that the London County 
Council is subject to the Board of Trade both as to the approval of 
their system of traction and as to the regulations that may from 
time to time be laid down, make every reasonable provision to meet 
the contention of the two companies. With reference to the ques- 
tion raised by the Vestry of Battersea as to fares, especially with 
reference to working men’s trams, no evidence had been put re 
the Oommittee that would enable them to form an opinion as to the 
reasonableness of e fares, though they consider that, should 
the profits of the Oounty Oouncil increase owing to the 
introduction of electrical power, the question of the introduction of 
fares should be taken into consideration. The Oommittee, with these 
remarks, fiad the preamble of the Bill proved. | 


every rper respect for the decision of the Committee, on behalf of 
the Wandsworth Board of Works, that they regarded that as a most 


proceedin К 
Mr. CasrrLR, О.О. (tor the South Metropolitan Gas Oompany) 
ommittee had not dealt with the qu of 


was ordered to be reported to the House. 


RgeapDInGa COBPOBATION TBAMWAYS. 


Tum Select Committee of the House of Commons, presided over by 
Mr. Hobhouse, was occupied on Wednesday, Th ‚ and Friday 
last week in considering the Bill of the Corporation of Reading to 
authorise them to construct and work tramways. 

Mr. Ремввоке BTEPRENS, who opened the case for the promoters, 
said that for many years tramways had been worked by a private 
company by horse traction, but tbe service was utterly inadequate. 
The Oorporation bad not yet acquired the existing tramways, but 
they intended to do ео, and to greatly extend the system, and work 
the same by electric traction. The Reading Tramways Oompany 
objected to the Bill on the ground that i¢ would be prejudicial to 
their interests, and there was also opposition from a number of 
private owners, on the ground that their property would be injari- 
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V tramways in narrow. streets and in 
f Ways. 

Mr. Н. Day, the town clerk of Reading, said the junction of the 
Oorporation lines with the existing company’s lines would not be 
made until the Corporation had actually acquired the company’s 
perty, which they were now in process of doing. They were i 
efforts to come to an arrangement with the company, and were 
taking steps to have a valuation made in order to present an offer 
to the company, so as to bring on an arbitration ora settlement by 
a referee of the Board of Trade. 

Mr. I. E. WisSLow, Associate of the American Institute of Elec- 
trical Engineers, Mr. В. Sellon, O.E. (a member of Mr. Bryce’s Oom- 
mittee on Light Railways and on the committee of the Tramway's 
Association) gave evidence as to the suitability of the intended 
scheme for the town, and a great deal of evidenoe was called as to 
the necessity for better tramway facilities. 

The Oommittee decided to pass the preamble of the Bill, but 
inserted a clause similar to Clause 20 of the Provisional Order of 
1899 of the Corporation for the protection of the Tramway Company. 
They then proceeded to adjust the clauses. 


OsmTRAL Lompom RAILWAY. 


On Monday the Standing Orders Oommittee of the House of Lords 
had before them the Bill of the Oentral London Bailway Company to 
extend their powers in respect to workmen’s trains in the 
explained by the chairman of the company at 

meeting, reported in the Exzorrican Review of March M Ef 
their present, Act the company is required to run 

way before seven in the morning and three each way after six 
night, the fares being 1d. Thecompany now seek to issue workmen's 
tickets up to 7.30 in the , enabling workmen to return ai 
any time in the day, the cost of the ticket being 2d. The Oom- 
mittee suspended the Standing Order so as to allow the Bill to 


KiNGSTON-ON-THAMES Tramways. 


Lorn Orrrronp's House of Lords’ Oommittee considered on Monday 
and Tuesday the Bill of the Kingston-on-Thames Corporation, in 
which power was sought to construct a tramway within and without 
the borougb, and work the same by traction. 

Mr. BaL Toon Brownz, Q.0., for the promoters, explained that 


the object of the Bill was to authorise the construction of 5 miles 7 


furlongs and 8 chains of street tramways to be worked by the over- 
head trolley system. In three instances the line would go outside 
the borough boundaries. 

Considerable evidence was heard in opposition, and the Committee 
refused to pass the preamble of the Bill. 


Giasaow DisrBIOT Tramways BILL. 


Orders Committee of the House of Lords has 

to allow the Glasgow District Tramways Bill to proceed. The object 
of the Bill is to authorise two systems of tramways, one on the north 
and the other on the south of the River Ol As, however, tha 
Dumbartonshire Oounty Council had refused its consent to so much 
of the scheme as fell within their jurisdiction, that part had to b3 
dropped, and was accordingly struck out by the promoters. 


j 


LEGAL. 
| Moopy Bros. v. А. Нингвү & Co. 
Ma. JusrIcE RIDLEY, in the Queen’s Bench Di with a 
com non jury, on Thursday week heard the case of Bros., 


Limited, v. Alfred Henley & Oo, Limited. This was an action 
brought by the plaintiffs, who are electrical engineers, carrying on 
business at Victoria Street, Westminster, to recover £315 for work 
done at the defendante’ photographic studio at Epsom. The defen- 
dants counterclaimed for £445 , incurred, as they alleged, by 
8 to а defective installation by 


the plain 
Mr. Witt, Q.O., and Mr. Edward Morten were counsel for the 
. Mr. Shee, C. O., and Mr. Alfred Sington for the 


The action being substantially brought on the counterclaim, the 
defendants’ case was first taken. It a that the defendants, 
whose London address is Great Wild Court, Holborn, had works 
and studio at Epsom for the purposes of their business as photo- 
graphio printers. In December, 1898, they gave a contract to the 
plaintiffs for a complete installation of electric light, it being а ооп- 
dition agreed upon that the work should be done in a skilful and 
workmanlike manner, and that no risk of fire should ensue from the 
use of the lamps and installation. In accordance with the contract, 
ES ie pgs m 8 Wi трен duly took 8 

urposes of photography. е i place on ' 
Beptember 23rd last, and an alteration in the stand of one of the lampe 
being advisable it was left, according to plaintiffs, with instructions 
that it should not be used. On the afternoon of Mon- 
day, October 2nd, а fire occurred at the studio, which was 
burnt down, and the outbreak was traced to the lamp in question. 
It was defendants’ case that the fire was caused either by imperfect 


insulation of the wires which supplied the current to tbe lamp, or to the 
‘fact that the switch was placed on the wrong side of the resistance 
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'enil, whereby, when the lamp was not burning and the dynamo was 
working which supplied the electricity to the other lamps in the 
works, the current going through the resistance coil made the resist- 
ance coil red hot. This, it was suggested, eaused the asbestos against 
which the resistance coil was p , to glow, and thus to ignite the 
ma'ch- to which the asbestos was fixed. The defendants 
consequently alleged, that by reason of an unrküful and unworkman- 
like installation by the plaintiffe, they suffered the damsge claimed ; 
alternatively that the contract that no risk sbould ensue from the use 
of the lamps and installation was not fulfilled. They made up the 
counterclaim of £445 by £100 for the destruction of the lamp and 
connection for which plaintiffe were now claiming, £245 damage to 
studio and contents not covered by insurance, and £100 hindrance 
in business. Та reply the раве denied any negligence оп tbeir 
рм WA suggested the installation had been interfered 


In support of the defendants’ case, the manager of the works, the 
engineer, and a girl were called, whose evidence was to the effect 
of the fire they sawa dull red glow in the 
studio. The engineer was informed, and finding that the switch in 
the studio was on, he turned it off, and then left the room. 
after the studio was well alight, and was quickly burnt down. 
Prof. Bors, Mr. Havpox Hangmon, and Mr. HINCHLEY were also 
called in support of the defendants’ case, their expert evidence being 
largely of a theoretical nature, 

This being the defendants’ case on the counterclaim, Mr. Moopy, a 
member of t | eges firm, was called. He stated that after the test 
he suggested the lamp should have a special movable stand 
made,and he sent back to London for that purpose, and in his 
presence his partner detached the wires. Witness explained the con- 
struction of the lamp, which was of Orompton's pattern, and perfect 
in every way, and he did not believe that the lamp itself could have 
had anything to do with the outbreak. 

55 Mr. Suen: He had no theory as to the origin of 
re. 


Mr. Hannon, partner with the former witness, gave like evidence, 

that after the switch to the lamp was turned off he took the 

wires off the connectors and also off the lamps, which should have 
been sent up to London on the Monday after the Saturday's test. 

His Lonpenm, in summing up, said that the plaintiffe claim was 
admitted. The only question was the counterclaim. The defendant 
said that the plaintiffs had put up the electrical installation in such 
а way, 10 carelessly, that the result was that the studio was burnt 
down. First of all, was the fire due to the electrical apparatus; and 
secondly, was the electrical installation constructed in a negligent 
manner? If it was, the jury would find a verdict for the defendants, 
who were the plaintiffs on the counterclaim. It seemed to bis Lord- 
ship that there was no doubt that the fire was due to the électrical 
apparatus, and that on the evidence the jury could not find any other 
answer but that. The evidence was all one way, and that was, the 
fire was due to the electrical | рег» and to nothing else. The 
lamp and all its connections d admittedly work properly when 
all was perfect, but the jury would have to consider whether the 

lacing of the resistance coil within four inches of the wooden matoh- 
ing partition was, under the circumstances, a careful and 
р ly constructed arrangement. If the jury thought there was 
in that, they would fiad accordingly. If, asa matter of 
fact, tbe switch was turned off, this fire could not have occurred, and 
аз the plaintiffs bad said that they themselves turned off the switch, 
they might very well have set up that somebody must have turned it 
on subsequently. But though their counsel suggested that the 
tiffs in the witness box took quite another line, they said it was 
possible, in their opinion, that the lamp and its wires could have 
caused the fire a£ all. His Lordship left three questions for the jury 
55 100 estera ее һу 1 eleotric 5 
2) was the a an improper and negligent 
manner? (3) if so, what were the damages. 

The jury, after 40 minutes’ deliberation in private, answered the 
first question Yes,” the second question No," and they added, the 
jury are of opinion that the fire was due to some interference 
with the apparatus after the departure of Mr. Moody and his 


Mr. BrunBomss, on these findings, asked for judgment for the 
plaintiffs for the amount of the claim, and also on the counterclaim. 

Mr. Justice Rar: Yes. | 

Mr. Sm rom asked for a stay of execution, observing that there 
was ing evidence whatever that the apparatus was interfered with by 
an y. | _ 

. Justice RIDLEY agreed that there was no actual evidence of 
any interference, but there might ba inference. He ‘would say no 
more, as he had tried, at all events, to express his opinion to thb 

ary. | 
: Mr. Smaron: I think your Lordship has done so. 
A stay of execution for 14 days was granted, pending notice of 
2 


Tus Hanemarox Gas Company, LIMITED, AND HLEOTBIOITY. 


Im the Ohancery Division, on Saturday, before Mr. Justice Stirling, 
Mr. Freer appeared in support of a petition under the Oom 
Memorandum of Association Act, 1890, presented by the Harr 
(Cumberland) Gas Light Company. Counsel stated that the object 
of the petition was to more clearly define the area within which the 
company might supply gas, and to acquire fresh powers which would 
. emable it to man ure and sell residual products, and to supply 
electricity. The company was formed in 1866, and the resolations 
set out in the petition had been passed by а very large msjority of 
the shareholders. — | i 
Mr. Justico BrraLIMG said it seemed to him the powers asked for 


“were very wide indeed, and would enable the company to deal with 


all sorts of illaminants, including electricity. The evidence did not 
seem to him very specifico. Were the company proposing to carry on 
an electrical business? ND 

Mr. F'REBB said at present he did not know whether they were, but 
he understood the company had been asked to supply electricity. 


'" Mr. Justice Stratina said the evidence was not very specific, and he 


should require further sfüdavits before granting the petition in во 
far as it related to electricity and other illuminaots. The company 


"must state specifically whatthey wanted to do. He would give the 


power asked to more clearly definethe area of the company's business, 


and to deal with the residual products of gas manufacture, bat a fresh 


application must be made on more specific evidence if it was desired 
to take powers to supply electricity, 


Tus Orry or Lompon Егвствїо Liantmd Оомрлмт. 


In the Ohancery Division of the High Oourt on Tuesday, before Mr. 
Justice Farwell, Mr. Danokwertz, Q.O., mentioned the case of the 


c of London Electric Lighting Company, Limited, v. The Mayor 
an 


Oo tion of London, which was down for hearing in his Lord- 
ship's witness list. Oounsel stated that the action was а very im- 
portant one from a pablic point of view, and, in the natural course 
of things, would be heard ia a few days. Mr. Oripps, Q O., who was 
one of the counsel for the plaintiffs, had unfortunately been taken 
ill, and under the circumstances he had to ask that the case should 
not be taken until next sittings. $ 

Mr. Justice FARWELL was sorry to bear of Mr. Orippr’s illness, and 
acceded to the application. 


RUTTER v. ASHWELL AND NESBIT. 


Mn. Jusrion LAWRBANCE, sitting with a special jury in the Queen's 
Bench Division on Monday, heard this case, which was a claim 
for damages for wrongful dismissal, and for commission due. Tne 
pleiatiff, Mr. Taornton Ratter, was а civil engineer, who bad chiefly 
confined bis attentions to electric lighting and heating, aud had b»en 
employed as London manager for defendante, whose principal business 
house was at L- ioester. 

Mr. Marshall Hall, Q.O., and Mr. Moore were for the plaintiff, and 
Mr. Stanger, Q.O., ana Mr. B. M. Pollock, for the defendants. 

lt appeared that the business had originally b:longed to the 
plaintiff's uncle, whose executors had sold it to the defendants. He 
took un appointment with them at £250 per annum and a sum to be 
paid as commiesion, the sum to be determined after 18 months’ 
experience, snd then to be retrospective. Before that time had 
expired he was informed that his services would be no longer 
required, the reason assigned being that he had brought an action 
against a person from whom he had effected an introduction, for 
commission, and that hie name had appeared in bie public papers. 
Defendants had offsred him £20 in lieu of а month's notice, but he 


refused the offer and brought the present action. Judgment was 


given for the plaintiff for £300. 


GOLDBERG & Box v. LIVERPOOL Corporation. 


Ix the Court of Appeal on Wednesday, before the Master of the 
Ralle and Lords Justices Rigby aud Vaughan Willams, Mr. Neville, 
QO., with. whom was Mr. Maberley, applied, on behalf of the 
defendants, in the cass of d udberg & Son, Limi'ed, v. the Mayor, 
Aldermen, and Oit sens of Liverpool for a st»y of proceedinue, 
pending the hearing of an appeal frem a decision of the Vice- 
Obanceilor of the Oounty Palatine of La caster, who had granted 
plaintiffs a mandatory injanction. Counsel said that the О -rporation 
of Liverpool, under aa Act of Parliament, were now engage‘ іа 
laying down a system of electric tram ways throughout the сісу. Таеу 
had laid over 40 miles of lines, and there were about 70 miles till to 
lay. The overhead trolley system was the one adopted, and this 
involved the support of the cables along the varius streets either by 
means of upright posts or by rosettes »füxed to the premises of 
frontagers. The Corporation had no power compulsorily to fix these 
rosettes, and the plaintiffe in this case had refused permission to 
have them affixed to their premises in Paradise Street. The Oor- 
poration had therefore erected a post, and bad at this particular 
int also fitted a fase box. The plaintiffs had complained of the 
inconvenience caused by the erection of the post, and had broaght 
an action for a mandatory injunction in the Vice Obancellor’s Oourt. 
The learned judge had found against the d fendauts in che case, and 
the defendants had now entered an appeal against the decision. 
From the defendante’ point of view, the matter was of much greater 
importance than the mere removal of опе post, because this was in 
the nature of a test case, and if the Court decided against them, they 
might have to remove a many posts in other parts of the city. 

Lord Justice Баву asked if the trams were now running? 

Mr; NEVILLE said that they were. The post in question had now 
been up for close upon a year, and at the trial no evidence of 
damage was given, or any specific evidence of inconvenience, but that 
the post was an inconvenience must, he thought, ba admitted. 

. Lord Justice Riasy: What was the ground on which the learned 


jadge based his decision ? 


Mr. NEVILL2 said the learned judge went to see the post, and then 
after hearing expert evidence, he oame to the conclusion that another 


position would be better for it,although admittedly it could not be 


altered without causing great inconvenience to the public generally. 
The jadge said that inasmuch as. the public took the bsnefits of the 
tramways, it was only reasonable that they should pat up with the 
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burden, and that in this case the convenience cf Messrs. Goldberg 


should bs preferred to that of the public. 
ee eee was it suggested the post 

ould go? _ ics E 

Mr. Navna said it was to go into College Lane, where the 
pavement е се "m 4 пра Street the 
causeway WAS w wing e Liverpool regulations, 
the сонша could not place the posts right at the edge of the 

vemen nd : Le 
Lord Justico VAUGHAN WILLIAMS: Is 16 not a mere question of 
money ^ 

Mr. NICI said not at all. They were bound to have a support 
for the cables, айа their Act gave them the right te put on, over, or 
under the surface of the streets such works as might be necessary for 
the purpose of adapting the tramways to mechanical traction. If it 
would meet his friends’ views, he would consent, y agens, бов 
failed, to an inquiry as to any damage which panum 
sustained by the erection of the post from the date of the trial to 
the date of the appeal. Both sides were anxious to have the appeal 
heard as soon as possible. | Ж 

The Masrun о> тнв ROLLS said the Court would fix the hearing of 
the appeal for Tuesday next. | 


BUSINESS NOTES. 


Electrica] Wares Exported. 
Win вномо Мав 282 B, 1899. 


Adelaide. .. Value £875 | Alexandria s Value #36 
v Teleph. mat. .. . 1,250 А Teleg. mat. . 18 
Amsterdam - es es 70 Barcelona E ae T ee 55 
Auckland bs .. 379 Boulogne oo. .. 82 
Bangkok 383 | Buenos Ayres  .. .. 27 
Bilbao 80 RE Teleg. wire 87 
Bombay 48 Cadiz Я is "n 270 
Boulogne 95 Calcutta ex 500 
Calcutta 98 Cape Town 94 
Cape Town 78 Carthagena *% ee ae 48 
Colombo 183 Channel Islands .. T .. 100 
Copenhagen 53 Christchurch vi ©» 35 
Durban vs 407 Colombo ө эъ 611 
East London 526 Copenhagen. Teleg. mat. 47 
Fremantle .. 272 Demerara .. ba E 20 
Gibraltar .. T x .. 250 Durban Уз "x es 481 
Gothenburg " Ls . . 106 " Teleg. nat. .. 827 
Hong K zs is vs e x Wast London, i ir ni 
ong .. КА ve si $5 eleg. apparatus. 
Mal dis T MS .. 98 Gothenburg eO 5,7 0. 50 
Melbourne .. . 167 | Hong Kong. "m 480 
Pireeus А © M 71 Malta se ss $e 55 
Port Elisabeth 96 Melbourne. Teleg. cable 9,998 
Rio Janeiro.. E" m pa 50 Nagasaki © E . . 14 
» Teleg. mat. 198 North Atlantic. Teleg. cable .. 20,000 
Rotterdam.  Teleg. mat. .. 25 Penang. Teleg. mat. ..  .. 140 
St. Petersburg. Teleg. mat. 128 Rangoon .. 96 ee és 80 
Stockholm.  Teleg. mat. . 909 Rockhampton. Teleg. mat. 80 
Bydney е s » 1,180 Saigon se Өз. ue vi 80 
9 Teleg. mat. 199 Shanghai... a 9. . 1.78 
Toronto 93 Singapore .. oe - S. 87 
Wellington. 225 EN Teleg. mat. .. 103 
Stockholm. Teleg. mat. 209 
Вуйпеу - „ „% “os 901 
is Teleg. mat. „С 40 
Teleph. apparatus . 208 
We ee ee ee 567 
Yokohama. Teleg. cable 20,419 
Zanzibar i " А 96 
Total  .. 87,247 | Total 449,458 
Foreign Goods Transhipped. 


Brisbane. Teleph. apprats. Value £1 12 


Paris Teleg. cable 
| Total .. 


Bankruptcy Proceedings.—The last day for receiving 
proofe for dividend in re Messrs. В. G. Trehearne, and A: H. Orum 
electrical engineers and contractors, is A 9th. The trustee 
Mr. В. T. Norton, 9, Old Jewry Obambers, H. O. 

April 7th is the latest date in the case of J. Н. Olarke and В. Wild 


£164 


separate estates), general and electrical engineers, trading as Wild, 
Bothwell & Oo. Mr. Nathan Yates, of 4 & 6, Wood Street, Bolton, 


At the public examination at Norwich last week, of Arthur Reginald 
Earle, electrician, of Theatre Street, it was stated that the 
Habilities were £1,041 Os. 10d.; 
de ficiency, £917 19s, 4d. Debtor said he was formerly a solicitor’s 
clerk. In January, 1896, he started business as an electrical engineer, 
having noe се other than that study. He 


gained by private 
dés previously given a bill of sale on his furniture, and in 19 months’ 


5 to execute a deed of ment. -His uncle 
а com 

ediately. He was heavily indebted to his uncle, and bis position 
became worse, until recently he found he һай a deficiency of over 
£900. Не attributed his failure to loss on contracts, and in having 
to pay wages to his workmen when they were idle. He bad not 
taken more than £60 a year out cf the business. Ic was а commit- 
ment order which induced him to file bis petition. His assets were 


but £7. Debtor denied the assertions of а creditor that he had gone 
Examination — 


ка incurring a single debt with every tradesman. 

Nutice inthe London Gazette of a first and final dividend 
of 43d. inthe case of E. В. Pym, electrical engineer, late of Scar- 
borough, now of Bouth Kensington. 


gross 
to rank £925 14s. 10d.; 


of 7s. 64. in the £ for him, and he reeumed business 


arua tor mare bAs been made on bebalf of J. A. Hirst, 
ical and mechanical engineer (of Fletcher, Hirst & Oo.). The 


application will be heard at Burnley on May 17ch. 


Dissolutions. — Messrs. M. Hankin and Н. Harris, 
(electrical engineers, 64, High Street, Whitechapel) have dissolved 
MET i р.ори te Tetra Genter вн 
8 1 в j * 
dissolved partnership. Mr. Vandar vell attends to debts. i 


Book Received.—" Bulletin of the United States Fish 
5 Vol. xviii, 1898. Washington: Government Printing 
00, é * 


Catalogues and Lists.— Mr. S. H. Heywood, manu- 
facturing electrician, of Dacie Street, Manchester, has issued 
some advance sheets of his 


irae siet Bad illustrations are pictures of electrically-driven 
P gm . , - ; 

From Messrs. O. Berend & Oo., Limited, we have received a new 
price list of Hartmann & Braun's 1 magnet dead - beat iron - 
— . ustrated with diagrammatic and 
о er e 


The British Westinghouse Company's circular, No. 1,020, describes 
5 switchboards for polyphase circuits, type 8, 100—600 
vo 


for electric 
No. 57 deals with inclined-coil measpring instruments. 


Bradford, send us pamphlets relating to their Bradford 
power drill and reamer, and “Monarch” 

ustrations are given in both pemphiste the former 
several interesting pictures showing the drill and reamer employ 
E H. ve Raden, of Eliys Road, Coventry di price 

А . Чап ‚ Coventry, sends us а А 
list of patent stationary and portable woven-glass accumulatore, of 
which he is the sole importer. 

We have received an admirably got up catalogue of Lord Kelvin’s 
and other instruments, from Mr. James White, of Glasgow. Itisa 
new issue and embraces many new instruments, as well as various 
improvements on the older types. Dimensioned sketches of most of 
the instruments are given, showing the overall sizes, position of 
terminals, fixing holes, &c. Most of the instruments are in stock 
ready to standardise. ep peri are asked to specify the nearest 
stock sizes as the making of odd ranges not only means loss of time, 
bat, in some cases, less satisfactory resnlts. The alternate pages are 


devoted to a large number of excellent illustrations, the letterpress, 


ошо being printed on the facin g page. The manufactures of 
. White are so familiar to elect engineers that it is not 
sr p Marie e the contents in detail; suffice to say that they 
include Kelvin’s electric instruments for laboratory and central 
station use, and various other instruments and apparatus for elec- 
trical engineers. The printing and general get-up of the list (80 
pages) are to be highly commended. E 


meth harging in 
with a suitable incandescent lamp, was illustrated and recommended, 
we belisve, for the first time in these instructions. We also enclose a 
copy of our latest charging instructions where you will see that this 
me: 


and at our works where we have got about 60 different for 
forming and charging accumulators, we the current entirely 
by resistance lamps." i : 


Electricity for Newspaper Printing.— Messrs. J. H. 
Holmes & Oo ular in which is particalarised the 


astration shows the system used with 
direct to the machine 


Fine adjustment of speed tosuit any quality of paper, (about 80 different speeds 
are available). Instantaneous stoppage by mere pressure of a button, several of 
which may be conveniently placed about the machine. Absolutely steady 


traction purposes. 
Both lista 


speed from two revolutions per minute to 200 revolutions per minute of the . 


cylinder. The cylinder can be inched " round by power to any desired position 
for putting on stero plates. The machine can be started from rest so gradually 
that the motion is scarcely perceptible. Steady running—higher epeeds and 
longer life to the machine than when belt-driven. Lower starting current than 
is possible by any other me hod. Saving in space occupied by engines and 


boilers. Each machine equipped is independent of any other, ог of any main - 


belt, main sbaft or engine. Power always available day and night from supply 
station. No waste of power when machine is not running. Greater production 
ina given time consequent on the higher speeds, steadier Running: and 
from breaks in the paper. One handle performs all operations. In this system 
the motor is never at any time called upon to exert more than the normal 
current for ranning at full speed. No complaints from the supply station, 
owing to the current being small when starting and its rise ual. Powe 
indicators are fitted with each equipment by which anything unusual, such as a 
hot bearing, can be readily detested: The switch is automaticelly released in t 
the event of any temporary interruption of the current supply. 


Bome illustrations of the “ Lundell” two-pole. anu multpolar. 
motors are; given., Messrs. Holmes claim to have the largest ех- 
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perience in this country in electrically equipping all kinds of printin 
.and auxiliary machinery, having installed nearly 500 motors direct 
connected ind praras machines. Tue following newspapers are run- 
ning by, or fitted witb, motors supplied by them on the Holmes- 
Olatworthy system:— Morning Post, Belſast Evening Telegraph, 
- Liverpool Courier, Liverpool Daily Post, Liverpool Express, Liverpool 
Echo, Northampton Mercury, Edinburgh News, Oldham 
Chronicle, Reading Mercury, the Globe, the People, North British Daily 
Май, Glasgow’ Weekly Мой, the Daily Graphic, the Pendleton 
Reporter, Alpine Publishing Company, Limited, &0. 


„Бегина Taia Ti э 4 биси ee 
High says Sus igence, is yet ear. 


way is ran by power. This ( ite 
main office in New York City, and the stock is owned principally in 
the United States. It hasa to the Bombay munici АЧУ 


Bomba че кереш ↄð сок ыг 

population (having over 821,000), but also in 
One-third of all the exports from the United 
Btates to India go to Bombay. The systems of Indian railways as 
well as the steamship lines centre there. The bulk of electric 


late steamers have had noticeable shipments of these supplies from 
New York.— Verbum sap. sat. 


Lift Safety.—Messrs, Hollins & Amendt, of the Great 


Eastern Railway, have ted a device for electrically locking lifts. 
The apparatus is fitted to the lift at the Great Eastern Hotel, 
Li Street. The arrangement is such that as long as the door 
at w the lift stops ia open it is impossible to release the grip, 
the mechanism electrically connecting the cage with the door. 


Nernst Lamps.—A London paper says :— 


The General Electric Company, of Berlin, who own most of the European 
patents of the Nernst Electric Light, have informed the Press in answer to 
inquiries, that the manufacture of the lamps is most satisfactory. A portion of 
their staff and hands will shortly be transferred to Paris to begin manufacturing 
there. Messrs. Rothschild, of Paris, are interested in the French patents. It 
is believed that the new lamps will be put on the market next autumn. 


Smoke Nuisance.—At Westminster, on Tuesday, the 
Westminster Electric Light Oorporation, Limited, were summoned 
for VVV Millbank 

‚ said the directors of the 
they could not help themselves. 


of: the entertainment, at the invitation of Mr. and Mrs. Edmundson, 
the company partook of supper. P 


Trade Announcements.—The Epstein Electric Aooumu- 


lator Syndicate, Limited, have p to Messrs. W. О. Rooper and 


Robins, electrioal engineers, of ord, tbe sole license to make and 
sell stors 


Epstein accum and ge batteries. Мева. W. О. 
. — will manufacture the plates m Eipstein’s 
process, with the assistance of many of staff, at their 

new works at 


The Preston Electr Company, Limited, have removed from 
Broad Street to , Beymour treet, sigrave treet, : 
dley & B at Newson 


hanks have 


Ё 


Messrs. opened a branch 


Му qualified electrical engineers. 
Oompany, of Oolchester, are about to a 
with modern appliances for the production of first 


Train Lighting —The German rights in the Stone 
of electric lig 


lin. 


1 Dismissal. — At the Aberystwyth Count 
Ocurt last week, John Jones, eer of Bridge 82 0 A 


week, and on the strength of a statement made by Mr. W. Pat- 
the managing engineer, he threw up his post on the o.s. Isle of 


system tin of railway * acquired . 
me Accumulatoren and Electricit atewerke (Bolse) of 


Oompany’s staff. After working 

ng engineer stating 
сев, although he had given 
on. The jary found for the plaintiff for £10 9s. 8d. 


: 
E 
З 


ELEOTRIO LIGHT AND POWER NOTES. 


Aberdeen.—A considerable increase in the electric 
street lighting is to be made before next winter. About 40 addi- 
tional arc lamps are to be erected, at a cost of about £1,272. 


Bray (Ireland).—The Urban District Council last week 
considered the of 


diture of £6,800 on the 
works $ was resolved that Mr. 

Robest mond be asked to report on Mr. Harriss’s scheme, and 

that steps be taken to raise the money required. | 


Bristol.—A Local Government Board inquiry was held 
at Bristol recently into an application by the Oorporation to borrow 
£145,150 for electrical goneratiog station extensions. Part of the 
sito беге allows only slight expansion, and the grater part of the 

y » part 6 

sum is for the first section of the new station at Avonbank. A 
detailed explanation of the work contemplated was given to the 
by ark 3 Proctor, the engineer; it is 


| g. Mr. Pearson, the 
mittee, explained that the proposal to extend the street lighting— 
over 300 additional arc lamps had been p —had not yet been 
Committee of the Oouncil If it was 


pat чроп FFT и 


matter, but without result. He knew they had different ways of 


place paying back annually кок рип 

Bristol He ised to ү with f 
as von ee карр inspector figures for su 
ives of the Oardiff, 
Urban District 


expenses 
y incurred and the costs of the expert 


Dublin.—The Master Electrical Contractors’ Association 
of this city met here last weak to hear several papers aead regarding 
Mr. Robert Hammond’s report on the 


g 
igeon House Fort. The scheme, which it will be 
remembered, involves an outlay of about £250,000, was fally discussed 
neial and engineering point of view, and a resolution 
to the effect that the " scheme requires 
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load at present connected, and to the revenwe-earping load which is switches are of the General Electric Company's Adelphi pattern. Each 
likely to be connected for some years to come." oM ^ . раве! contsins a complete set of recording aud indicating instruments 
Oa 23rd inst. a Local Govurnment Board inquiry was.opened in the with excess current Arm. The wiring is carried out on what is prac- 
City Hall by Mr. P. O. Oowsn, with reference to the Oorporation's : tically a three-wire system, the object being that after a certain hour 
application to borrow £254,000 for the purpose of the electric one side of this can be cut off from the engioe room, thus cutting 
lighting scheme. An application was made by counsel appear- out half the lights throughout the building, the remainder being put 
ing for a body of ratepayers, as time had not permitted them on to the battery for light at night, thus obtaining a great economy 
to procure the attendance of expert wittossos, whom it was proposed in working. The distributing system is so arranged, however, that 
to examine, Mr. Parshall and others. This application was supported any ward can have its fall light on by simply the change over of a 
bat it was opposed by fuse on one side of the throe-wire arrangement to the other, each 
counsel for the Oorporation, who said that the necessary notices had ward baviog its own fuse in the corridor ad jo . The whole of the 
been given, and their witnesses, including Prof. 8. P. Thompson, mains are run in iron barrel in concrete trench provided for the purpose 
Hammond, and Mr. Ferranti, were retained at great exponse, and the wiring generally is surface wiring in casing. There are about 
The inspector intimated his intention to take up some of the evidence 1,000 8 and 16-c P. lamps installed. There is also a complete tele- 
pid to ne scheme and "оса іпавігу ань ше. ош phone service on the inter- communication system. 
esday. Mr. Macinerney, © O., for the Corporation, said that he | EE e be? : ; 
would Aot go into the details of the scheme until Teesday, and he ү, quib] Я 5 ешш ди ородо to M pan 
proceeded to take the evidence of a couple of witnesses who wished е rica par Da apply Company's Bill, and to pu 
to get away. The town clerk having given a few details as own provisional order in force. 


to the nature of the Wr] aia scheme, counsel called. Prof. S. P. Jarrow and Hebburn.—The Jarrow and Hebburn 
Thompson, who said that he understood in the present scheme it was ,  Blectrical Supply ВШ came before the Court of Raferees of the House 
proposed to utilise the present existing station and plant, which cost. of Commons Eu week upon a question of locus standi, the petitioners 
„a great deal. He approved of Mr. Hammond's scheme as a whole as against the scheme being the Electrical Power Distributing Company, 
an excellent one, both as to itself and inoonjanction with the present Limited, and the Oounty of Darham Electrical Distribution Com- 
one. It provided for absolately utilising the present system 35 far as pany, Limited. It was decided that the petitioners had a locus standi. 
mains and lamps were concerned, but it involved, of. course, the Тһе case in question is somewhat exceptional; we are accustomed to 
saperseding of the old machinery in the present station, Hethought see councils v. companies, but here we have companies v. company 
the Pigeon House site an excellent one—both for cheapness, and ^ Apparently North Darham is looked upon as a veritable gold mine 


having regard to its proximity to the sea and the river. Mr. b ote 

Macinerney mentioned that it bad been estimated that 8,000 tons of "Phe opposition of the Hebburn District Council has been withdrawn, 
coals would be used there in the year, and considerable carting would Kinest The local build t Ki havaval 

be saved. Witness said from a scientific point of view it was well to Ingston.— 1 he loca ers of Kingston have shown а 


have the site at а distance. The scheme was the three-phase system, good example to electrical manufacturers by refasing to tender for 
The present system was the single-phase, but there wonld be no extensions of the electric light works unless a wages clause was 
difficulty in combining the two; and no running machinery would bs omitted from the contract. As a result of their action, the Town 
required between the generating station and the cocsamers’ houses. Council withdrew the objectionable clause. | 
thou f 
ciroumetances. The current would be generated at a premere of 5,000 _, LONdon,—CONFERENOE AT ISLINGTON.—A conference 
volte, which was not high, as at Milan the system was at 15,000 volt. Of local authorities was held at the Islington Vestry Hall on the 
The city accountant stated that the total expenditure оп the present 22nd inst. According to the Daily Chronicle, the delegates were limited 
electric system had been £84,000. The best revenue they had had. to those authorities that have electric lighting undertakings of their 
from the system was £5,052; in 1899 it was only £1,422. Of the отр, and they met to utter a joint protest against the 
£78,000 received by them in loans for the system, they had repaid County Council's procedure in respect to electric lighting loans. 
£15,000 principal, and they had also received £10,900 in interest. The Mr. G. B. Elliott, L.0.0., chairman of the Islington Vestry, who 
last two years were especially bad, due to causes which the engineer  Presided, said Islington was very much in the position which the 
would explain. Alderman Meade, chairman of the Electric Lighting Oounty: Ooancil would be in itself if it were allowed to purchase the 
Committee, stated that there had been no difference in the Corporation , trams but forbidden to buy horses. The Vestry had been granted per- 
as to the electric lighting question. They were a happy family as to mission to borrow sufficient money to light а portion of the parish 
that. He said that the expense of the main drainage scheme was the РУ electricity, but the County Oouncil had refused to permit them to 
reason that they did not take up the electric lighting question on a borrow the sums necessary to connect the lamps with the generating. 
wholesale scale previously. They had selected what was in their station, а distance of three miles, Similar anomalies had arisen in 
opinion the best scheme. They had got into litigation over the ther districte, and it was оре that e joint representation from 
Fleet Street station owing to the inconvenience caused to the people the local authorities would induce the Council to grant loans on а 
in the neighbourhood. Tue Pigeon House station had a great. more enlightened system. = 
Tuesday. | 2i К чуор эш mern 4 ушу їп lighting on the жо nute 11 
| | р ore entrusting. them loans, as it looked like an 
Dunmanway (Ireland).—The Skibbereen Eagle says‘ attempt on the part of the Council to dictate to the local authorities. 
that the District Oouncil intends inviting tenders and specifications as to how they should spend their money. He moved :— 
for the lighting of the town by electricity. That this conference is of opinion that the procedure of the L. C. C., in con- 


Electric Power Bills.—The Committee of Selection held - nection with sanctions to loans for electric lighting A dpe i is not warranted 


А : by étatute or by the practice of other sanctioning authorities, and that such pro- | 
а conference last Friday with the parties concerned in the several cedure tends to delay unduly the carrying out of important works, as well as 
electric power Bills now before Parliament. It was resolved to take 0 unnecessary expense and waste of official time on the part of the local 
the Durham, the Tyneside, and the Lancashire Bills in the order ““thoritlesengaged ín such works, = | 

given, at sittings commencing on Thursday, May 3rd. E Mr. Edwards (Newington) opposed the resolution on the 


the Oo ‚ Oouncil had right to be satisfied as to 
Electrical Boats.—Messra, Whittaker Bros, electrical ^ dels. Ерети м 


|] 


engineers, of Dadley and Kidderminster, are at present engaged on Other delegates protested фаш the delays which the Oouncil 
a project on the banks of the Severn at Stourport, a popular resort caused before loans could be obtained, and the resolution was ulti- 
duriog the summer months. They are preparing à number of boats mately carried by 21 votes to 1. | xd 
to be driven by electrical motors for use on the river, and are also - Dr. woe ET Robinson (Shoreditch) thought the delay might be 
erecting a monster café in Swiss style, with а large verandah on the § diminished. if the County Council adopted a different system ot book- 
river bank, which it is intended to light by electricity. О d pooping in t rogata е пеон кап aad оп p Prop : 
| | b Д t 

Germany.—A Dresden firm proposes to construct а, resolution My, : techapel) the conference adop following 

central power station at Neuteich, West Prussia, for the supply of ‘Phat the L. C. C. be requested in their forms applying for culars to follow 


electrical energy for lighting purposes to a number of villages in the the Board of Trade forms, so as to harmonise with the book-keeping system on 
district. У which eleotricity accounts are bound to be kept. ; 


Gloucester.—T he Town Council bas adopted the following MARYLEBONE.—The third application of the Marylebone Electric _ 
scale of charges for the supply of electricity for motors or other jose Supply Oompany—an enterprise promoted by the Bt. James's and 
purposes :—41d. per unit for any number of units up to the equiva- all Mall and the Westminster Electric Lighting Companies—for un 
lent of 100 hours use per quarter of the maximum demand recorded, 9lectrio lighting provisional order for the district of Marylebone, in 
by the demand indicator; 14d. per unit for all consumption during competition with the Metropolitan Electric Sapply Oompany а thas 
the quarter beyond the above. Afterconsidering five selected appli- ren, has just been heard before the Board of Trade. Messrs. Green- 
cations for the appointment of charge engmeer, Ме. A. O. Hualy, well, Mr. Talbot and the Parliamentary agent appeared for the Vestry 
Gloucester, was appointed. | | | in opposition to the application, and Mr. J. W. Bann and others 

| 8 "E | A represented the London Oounty Council, and supported the view of 
. Hendon Asylam.—The lighting station at the new the Vestry that no competing order should be given to the company - 
infirmary, which was opened yesterday at Hendon, was carried out to having regard to the fact that the Vestry has decided to make an 
the specification of Messrs. Owen Lucas & Pyke by Messrs. Hampton application to the Board of Trade for a provisional order at an early, 
and Sons, Limited, of Pall Mall East, S. W. The plant is in duplicate, date. An appearance was alto entered against the application by the | 
and consiste of two Willans & Robinson compound fein valve Metropolitan Electric Sapply Company. Sir Courtenay Boyle, who 
engines, each of 60. I. f. ., working at a pressure of 115 Ibs. to 125 lbs., conducted the inquiry on behalf of the Board of Trade, gave no inti- 
and two. 37-Kw. compound wound four polar dynamos by Messrs. mation as to what the decision of the Board of Trade would be—a 
Easton, Anderson & Golden, Limited, capable of working at a voltage course which is easily explained by the extreme difficulty of the 
of 110 tu 140 volts. Tne accumalator battery consists of 90 E.P.8. situation due to the past vacillation on the part of the Vestry. The 
К 27 type ceils and 10 central siation cells of а capacity equal to Marylebone Vestry, which for many months has been coquetting wich 
2 K 27. The engine room main switchboard was constructed by the. the Metropolitan Hlectrio Supply Company with a view to the put- 
General Electric Company, to designs of the consulting engineers. It chase of that section of the company's undertaking situated in Mary- i 
is made in three sections, vis., dynamo, 1 and 2, and cells. The main lebone, has now decided to take no farther action at present in regard 
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to the 
accoun who some time ago submitted a rt gi & valua- 
tion ot the company's local undertaking si approcimetly 4 s 
е company. 
decision may perhaps not be without effect upon the Board of Trade 
S determining the application of the Marylebone Electric Lighting 
company. 


Newbury.—The Town Council has resolved to appoint 
an electrical engineer to advise on the electric lighting order—for 
Trade should revoke the same. 


After erecting а number of arc lamps in 

ете of i main ride and 5 — of cost рег, ep 

street g m su ‘companies an e 
omsitters the —— трріу 


street lighting | 
бо gas lighting. As the aro lamps were fed with alternating current, 
were never much to boast of, the change may be justifiable; 
but for the unbasinesslike behaviour of the Council no excuse сап be 
Binoe writing the above, we find that the Watch Committee bas 
resolved to borrow £10,000 for the electrio lighting of the streets 
through which the tram lines will run, with about 180 aro lamps. 
We give it up. | 


Paisley.—The abstract statement of the electricity works 


н Орны to а meetin = ше aoe уат 
ows e year 1899, du which the 
installation was turned on for the first time in the burgh, the general 


expenditure, including fuel, wages, &c., was 61,475 3s. 74d., which 
was met by revenue except a balance of £167 93. 64 
paid in interest on mortgages, loans, &o., is £1,089 11s. 44, while 
£681 was set aside for sinking fund. Adding these three latter 
sums there is a total deficiency of £1,888 Os. 104d. carried to the 
general balance account, and chargeable to the Gas Corporation. The 
total amount authorised to be borrowed by the Secretary for Scot- 
land is £60,000, of which at date all had been used but.£8,480. The 
statement of accounts was adopted. It was then agreed to petition 
for an order for power to borrow an additional £20,000. 


Rathmines.—A Local Government Board inquiry wag 
held last week into the application of the District Council for leave 
to borrow £21,000 for light extensions. The al sanction 
was for £50,000. Mr. Б. Hammond, consulting neer to the 
Council, gave particulars of the unde „ and Mr. Pilditch, 
resident engincer, said that applications had received for 1,000 
additional lamps. There was no opposition. 


River Shannon:—The Oroon District Council has 
wnanimously resolved to support the Shannon Water and Electric 
Power Bill. The enlightened attitude adopted by the local authorities 
in the sister isle towards this project forms а ng contrast wi 
that of municipalities and councils in this country towards similar 


a 


Barking.—The accounta of the municipal electricity 
department show a net lose of £673 on the first eight months’ work- 
ing. The District Oouneil appears to be somewhat discouraged 
thereby; but we have по donbt but that within a yéér or two their 
fears will be dispelled by a balance on the right side. 


Smethwick.—At a special meeting of the Town Council 
on ne M the es послана te terms 3 8 
land prepared conoede for the 
supply electricity for lighting and power. purposes within the 
Oowncil decided to call in the services 


Spennymoor.— The District Council has decided io cont 
electric lighting throughout the urban district of Bpennymoor. . The 
firm has been negotiating with the Council for the erection of 
electric plant is the North of England Electric Supply Company, 
West Hartlepool. 


У кван са „йау last an inquiry was held iat 

res , an applicati the tion to 

Local Government Board for power de Вей 61 000 fic the че 
of extending the m | 


unicipal electric light undertaking. The 
town clerk stated that the electric plant was са the high tension con- 


tinuous current m, with transformers; the works were first 
established in 1 t : 


To meet this call the extension of the existing 
absolutely necessary, The ca 


expended £39,885, which left a margin of nearly £1,000.. Walsall 

had had the same experience as other Corporations in regard to its 

electrical undertaking. In 1896 they had a loss of £445, in 1897 a 

loss of £531, and in 1899 а loss of £279, but in 1899 they turned the 
a 


loss had a profit of £61, after making 
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provision for sinking fund, &c. Oouncillor Brownhill, chairman of 
the Electric Lighting Committee, and Mr. A. Wyllie, electrical 
› gave eviderice in support of the application. 


Woolwich.—The new Grand Theatre now building for 
Mr. Olarence Soules will be lighted throughout by electricity. The 
whole of the work will be ed out to the specifications and under 
the partin of Mr. John Hewett, of Messrs. Harrap, Hewett and 
Daffield, consulting electrical engineers. 


ELECTRIC TRACTION NOTES. 


Bath.—At a meeting of the City Council last week the 
Electric Traction Committee reported upon their continued negotia- 
tions on the subject of establishing electric trams for the city and 
district. They had been in communication with three companies, 
who had formulated their proposals, as the result of which the oom- 
mittee had passed a resolution to ask each whether they were 
ere to co-operate with the Council in obtaining an order 
Mi ned afterwards be leased to one of them. The report was 
adopted. 


Brussels-Antwerp.— With further reference to this 
project, a financial daily says that it is announced that a company 
been formed in Brussels, with a capital of 20,000,000 fr. for the 
purpose of constracting an electric railway between Brussels and 
р The Allgemeine Blektricitits Gesellechaft of Berlin is 
said to be largely interested in the scheme. The length of the pro- 
posed railway would be 45 kilometres, and it is expected that the 
distanca between the two towns would be covered in 35 minutes 
without interruption. It is proposed that the railway should ba 
connected up with the electric tramways in Brussels and Antwerp, 
and that the company should also undertake the working of these 
particular lines, | 


. Cardiff.—The Tramways Committee had under con- 
sideration on Friday last а letter from Mr. W. L. Victoria 
Embankment, Lon one of the directors of the Electrical Power. 
Distribution Company, Limited, who have taken over the powers 
granted under the Blectric Lighting Provisional Order for Penarth: 
Mr, Madgen suggested: an electric tramway between Oardiff and 
Penarth, and stated that the on of the line within the Oardiff 
boundary might either be t by the Corporation or by the com- 
pany, with a provision in the latter case that it should be turned 
over to the Corporation upon reasonable terms as soon as the other 
lines within the borough were working. Не did not think there 
would be any difficulty about running powers for through commu- 
nication. The borough engineer was instructed to reply to the letter 
to the effect that the Oorporation were opposed to a private company 
constructing а træsway to Penarth. The chairman stated that the 
Committee which visited Li Glasgow, Hall, and other towns 
were not yet prepared with r report. 


Glasgow and Paisley.—Recently: the Tramway Com- 
mittees of the Corporations of Glasgow and Paisley met in Glasgow 
to discuss the proposed extension of the Glasgow system to Paisley, 
and it was resolved that each of the Committees appoint a sub- 
committee to consider the whole question and report. 


‘Greenock.—At last week's meeting of the Police Board, 
the Tramway Committees recommendation that the offer of the 
Greenock and 5 Tram ways Company for leasing the lines 
within the burgh owned by the Corporation be accepted, was carried 
Ьу а fair majority, This offer fixes the period of the lease at 28 years, 
with breaks at 14 and 21 years, and the annual rent will Ъз £1,200, 
The. y binds itself to reconstruct and electrically equip the 
lines at the cost of the company, and, as to maintenance of streets, to 
pay 6100 per mile per annum for 44 miles, or alternatively to carry 
out the maintenance at the company’s cost, including causewaying 
from kerb to kerb from Campbell Street to Bottleworks Qaay, to the 
reasonable satisfaction of the Corporation. The price of the electric 
current to be taken from the Corporation is to be an overhead charge 
of 144. per unit, and a minimum supply of 500,000 units per annum, 
leaving over for adjustment any farther supply on mutual terms to be 
arranged. With regard to car service, there is to be not more than 
10 minutes’ headway, the extent of the service is to be over the whole 
Greenock lines and to Gourock and Port Glasgow, and the fare is to 
ba jd. per half-mile, bat not to exoesd 3d. for the 44 miles within 
the b of Greenock. On the question of repurchase, the Corpora- 
tion require to pay (1) at either of the breaks in the lease-the 
fair market value as а going concern, less £14,000, or (2) at the expiry’ 
of the lease the then value of the lines under the Tramways Act of 
1870, less £14,000. The amounts payable by the Tramways Oom- 
pany to the Oorporation during the lease, therefore, are as follows — 
Rant of £1,200 for 28 years, with 3 per cent. compound interest, 
£52,080; maintenance of streets, £450 for 28 years, £12,600—total, 
£64,680, less 28 yearn’ interest at 3 per cent. on £14,000, the amount 
still standing against the Corporation tramways, £420 for 28 years, 
£11,760, leaving £52,920 as the sum payable by the company. - 


Hull.—An offer has been received from the Brush Eleo- 
trical we eri er to supply thé committee with several 


double-decked fully-equipped electric motor cars. The cars have: 
been ased in Tel але for a few months, but had been disposed of by: 
1 who desire to have greater uniformity in the pattern 
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Durban Electric Tramways.—The Durban corre- 
spondent of the British and South African Export Gazette says that 
the conversion by the Durban Town Oouncil of the private horse 
tramway с^псегп into an electric installation which is in course 
of realisation will involve an expenditure of about £250,000. The 
engineers entrusted with the task of inspecting and reporting on 
European electric installations with a view to this operation have 
come to the conclusion that the old 17 miles single horse track most 
be reconstructed in a heavier manner for the purposes of the electric 
service, and this expenditure will constitute the cipal item of 
the disbursements. The electric track foundation it has been 
decided shall be of concrete throughout its entire length, on which 
Australian hardwood sleepers or stringers are laid for the reception of 
the rails. The three miles of the Berea track, completing the 17 miles 
of the old system, are differently treated and are to be bedded on tbe 
concrete in a layer of asphalte, which the engineers think will afford 
a better foundation than hard wocd, which is liable to the destruc- 
tive attecks of the white ant. The cost of the hardwood stringer 
foundation will, however, exceed by £300 per mile the old concrete 
foundation; but its advantage in securing а better and smoother 
running track outweighs the extra expense. All the double lines in 
tho principal streets which are to replace the old single ones are to 
be thus constructed. The ht of rail to be used throughout is 
. the rails are to be in lengths of not less than 
40 feet; but 60 feet lengths are deemed preferable if such can be 
imported without incurring y increased freight. The gain 
which results from greater 1 is the necessity for fewer joints, 
and lees total cost for electrical bonding, besides greater smoothness 
in running. A stipulation made to manufacturers furnishing the 
plant is that crossings, points, &c., shall be delivered built up, with 
the wearing parts fi with hardened surfaces. The finished road 
surface is to be made of tar macadam and wood block courses, the 
estimate of cost for which for the 14 miles of single track is £20,732, 
of which £11,650 will be spent in tar macadam alone. The total 
cost of the permanent track is placed at £88,766, out of the total net 
outlay of £194 541. 

With regard to the details of the equipment for transmitting the 
electricity from the central power station to the motor car, the main 
conductors or feeders are to be laid underground, and oc nnected at 
convenient points with the overhead wires supported on polea Two 
overhead wires arc to be used to guard against liability to interrup- 
tion. The poles themeelves are of an ornamental design, made of 
st: e, their patterns being of three kinds—centre poles carrying two 
short ornamental brackets for double tracks; side each carry- 
ing an ornamental bracket arm for single tracks, and side poles to 
carry span wires for single tracks. The first named are fixed in the 
centre of all double tracke. The same polos, as found desirable, will 
also be used to cerry arc lamps for streot lighting. The side poles 
are to be wed on single tacks. The side poles carrying span wires 
for supporti: g the trolley wires are to be used in single tracks in the 
шс. desi of the selected of rd 

e design e type of car sffords a great improvement 
in comfort and convenience on the previously employed horse cars, 
It is carried on a four-whe-led truck, is double-deck-d, has no foot- 
boards, but a platform at e:ch end of the car for boarding and 
alibhting. Ic 1s fitted with reversible garden seats, accommodating 
two persons each, the total number of passengers carried befng 24 in 
and 30 out. Central gangwaye, movable windows, and an overhead 
awning complete the fittings. The cars are to be lit by electricity. 
Most of the ola horse cars are to be used as emergency vehicles for 
excess traffic, attached to the motor cars as trailers. A speed of 8 
miles in town, and 12 in the suburbe, is contemplated. 

А properly equipped central power station to suppl 
current direct is to be established, the site of which is either to bs at 
the Point or in the ontra of the town, the latter «ffering the advan- 
tage of an economy of £7,000 in the cost. The details of the pro- 

cted expenditure, as per the borough engineer's estimate, ато: — 

or track and overhead equipment, 17 miles, £88,776; for 22 motor 
cars, £14,060; for power station, including power and boiler house, 
car sheds, repairing sbops and Offices, coal siding, and 5 per cent. for 
contingencies, £10,000; generating 
per cent. for engineeriog and other contingencies, £6,727, or a gross 
expendi ure of £141,268 Deduc:ing the realieable assets of the old 
tramway undertakiny, including land and buildings, horses, harness, 
old rails, &., with profits for 14 years’ working, £22,171, aad adding 
cost of purchase Darban Borough Tramway Oompany's under- 
taking, £114,000, the total estimated cost of the electric installation 
works out at £233,097, to cover which the creation of a municipal 
loan or £250,000 bas been approved by the Town Council. From 
elaborate calculations made by the borough the electric 
tramway installation is expected to yield a yearly profit of £12,150. 

In view of the continuous increase in the prosperity of Durban and 
the growth of the town this result should be easily achieved. It is 
5 rias 8 5 с orders for the 3 of this impor- 

new departure atal's chief ses ve been placed in 

hands of Eoglish makers. uis á ы 

5 пе E Ravrew willbe aware that the London 
agents o ar ration have been for some weeks past 
inviting tenders for the track work. E 


Lincoln.—The Corporation Tramways Bill came as an 


unopposed measure before Lord Morley’s Committees at the H 
Lords on 22nd inst. xi . 


Hersey Railway.— The chairman of the Mersey Railway 
pom pent. in his address to the shareholders last week, when the half- 
yearly report was presented, gave some further details of the electric 
traction proposals, He said that electric traction had the advantage 
of enabling the weight of the train to be adjusted to the number of 


continuous 


к plaüt and cables, £21,765, or a 
total cost of works of £134,541. To this is to be added an extra 5 


passengers that had to be carried, thus a reduction in 
possible, Sir W. Н. Preece and wi 


The new departure bad received practically the unanimous approval 
of those interested in the company. It was proposed to adopt the 
third-rail system, so that it would be possible to carry goods through 
the tunnel either by electric or steam-power. He believed that witbin 
five years from the date of the adoption of electric traction everybody 
would be receiving interest as provided under the scheme. 


Middlesex.—The inquiry before the Light Railway Com- 
missioners into the joint application of the Middlesex County 
Council and tbe North Metropolitan Tramways Oompany for powers 
to construct 17 miles of light railway in nine different local areas 
north of London was resumed on Monday at the Westminster Gaild - 
hall. The Commissioners, who bave gone over the үр routes, 
intimated their inability to sanction the proposed from North 
Finchley to Hampstead, and parts of the other lines. The 
moters withdrew several of the lines, and evidence was in 
opposition to the projected line to Finchley. e 


Portsmouth.—The delay which has occurred in trans- 
ferring the local tramways to the Corporation under the terms of the 
Act obtained by the latter, has not resulted in an amicable arrange- 
ment. Oa the last day of 1899 the tramways company's manager 
(Mr. A. W. White, J.P.,) insisted that the on were bound to 
take over the omnibuses, hearses, &0., as well as the tramcars and 
lines, and the Corpcration refusing to do so, the undertaking has, up 
to the present time, remained in the hands of the company. Ata 
recent Oouncil meeting the failure of the negotiations was re 


possible, arrange for a preliminary 

meeting before ‘the arbitrator (Sir F. Bramwell). The tramways 
com „however, decline to submit the question in dispute to that 
eman, and consequently legal proceedings will be instituted 
without further delay. > шз 


TELEGRAPH AND TELEPHONE NOTES. 


Imperial Telegraphy.—According to the Times a meet- 
ing of members interested in the question of Imperial telegraph 
communication was held in one of the committee rooms of the House 
of Commons on 23rd inst., to consider what sction should be taken 
in view of Mr. Balfour's reply to Mr. Stuart Wo and Sir Charles 
Dilke, that he would be prepared to give facilities for discussing the 
subject on an early Friday should there prove to be hi. rig demand 
for such a discussion. Sir Edward Sassoon, who presided, explained 
the steps which bad already been taken in connection with the move- 
mont, and stated that satisfactory progress had been made in the 
collection of information exposing the defects of the system. 
He declared that the cabie companies had failed to their 
obligations in the course of the present war, and he laid great stress 
upon the Imperial character of the Pacific cable scheme as constitut- 
ing by far the most valuable factor in the project of the 

lobe with an all-British cable. Having expressed a devout hope 
hat the appeal addressed by Mr. Chamberlain to the Australian 
Governments would have the effect of reconciling conflicting ambi- 
tions, Sir Edward Sassoon referred to the commercial aspects of the 
question, and, in conclusion, suggested that a requisition should be 
signed for the purpose of proving to the leader of the House that 
the desire for an early discussion was widespread. Sir Onarles 
Dilke, Mr. Cohen, Mr. Maclaren, and others, having also spoken, a 


. requisition in the form indicated by the chairman was drawn up and 


signed forthwith by all the members in attendance. 


-Telegraphy and the War.—In an article in the 
Morning Post of March 10th, Mr. Oharles Bright, F. R. . E., writing 
with regard to the Pacifico cable scheme, to which important 
references are made іп our other columns this week, says :— _ 


The Dominion of Canada and the Australian Governments have almost, 


ron the s 
ose measures the policy—aye, tne dire 
necessity—of which will only be really apparent from a strategic standpoint 
when, ag in the eof a European war would assuredly be the case, we are 
entirely cut off from all telegraphic intercourse with our colonial brothers. 


The writer also says :— 


Another useful cable would be one from the Cape to the important side of 
Australia, if only as а duplication of the existing Eastern sverem dependent on 
the behaviour of an indifferent land line. But though the value of this 
will be exceptionally prone to appeal to the public mind just now, it should not 
be supposed that this will in any sense meet all the requirements fulfilled byan 
all-British Pacific cable, though those interested in the former scheme may fnd 
it a convenient moment to strongly urge an idea of that character. 


Continued on page 537.) 


Vol 46. No. 1,166, Manon 30, 1900. 


THE ELECTRICAL REVIEW: 


588 


GREENOCK CORPORATION ELECTRICITY 
WORKS: — 


Тнк Town Oouncil—alias the Police Board—of Greenock 
obtained a provisional order for electric lighting from the 
Board of Trade in May, 1888, and commenced supply on 
November 30th, 1899. Still, this record has been beaten by 
other towns that we could name, and no donbt there are ex- 
tenuating circumstances—such as, for instance, the difficulty 
of finding a dry place on which to build the station. We were 
present at the opening ceremony, when Provost Wood, of 
Partick, called particular attention to the fact that s¢ had not 
rained all day ! However, it rained all night, and when we 
left Greenock it was “ а wee bit saft. 


surprise that in a large commercial town like Greenock, 
electricity works had not already been established, and met 
the excuse that the Oorporation owned the gas works and 
must guard their intereste, with the retort that the universal. 
experience of the Board was that wherever electricity was 
introduced the development of the gas industry went hand 
in hand with that of electricity. 

The Council was now thoroughly aroused, and appointed 
a deputation to visit varions towns and report on the 
question; Mr. S. E. Fedden, of Edinburgh, was appointed 
borough electrical engineer in October, 1898, and:drew up a 
new scheme, which was estimated to сові £30,000, witha pro- 
vision of £5,000 in addition for spare cable ways. Tenders 
were invited, and that of the India-Rubber, Gutta-Percha 


ERO —— a e Pa 
1 
a! l 


WATER-TUBE BOILERS, SHOWING CHAIN GRATE STOEZBR, 


The Council in 1897 discovered that it had an order, and 
appointed a committee; after віх months’ deliberation the 
committee obtained a report from Mr. Teague, the city 
electrical engineer of Paisley, in which a comprehensive 
scheme was outlined, involving an outlay of £27,500. 

The Oouncil shortly afterwards appointed a deputation 
to interview Sir Oourtenay Boyle at the Board of Trade, 
with the revult that the Council was given one year’s 
grace in which to mend its ways— by breaking up the 
roads, for electric lighting mains; otherwise the Board of 
Trade would cancel the order and admit a company, which 
had already made application to that end. Incidentally, the 
authorities of Port Glasgow and Gourock, who were repre- 
sented at the conference, expressed their wish to be supplied 
with electricity by Greenock, rather than by a company. 

It is of intereat to note that the Board of Trade expressed 


and: Telegraph Works Company, Limited, for the engine 
house plant ; Callender's Cable and Construction Company, 
for mains, &c. ; Messrs. Babcock & Wilcox, for boilers ; and 
Mr, J. M’Ewan, for the buildings, were accepted; the total 
amount being £31,000. — 

The Electricity Committee, of which Mr. J. Cameron Was 
convener, now. ‘proceeded to display an amount of activity 
hitherto unsuspected, and only surpassed by that of ita 
energetic engineer, Mr. Fedden, The contractors were duly 
harassed, and the work was rapidly pushed forward, with the 
result that in 7 months and 10 days from the commencement 
of operations the supply to both public and private lamps was 
begun, thus constituting a new record. We gave an acoount of 
the opening ceremony in our issue of December 8th, 1899; 
although the plant was at that time sufficiently forward for 
carrying on the anpply, the station was not finally completed... 

G 
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The buildings, which are situated near the River Clyde, in 
the centre of the town, have been laid out with a view to large 
extensions at an early date, ample space being provided for 
trebling the capacity of the whole of the generating plant 
without structural alterations. The boiler house at present 
contains two Babcock & Wilcox boilers, each capable of 
evaporating 7,500 lbs. of water per hour, and working at a 
pressure of 200 lbs. per square inch. Each boiler contains 
nine sections of nine tubes, 4 inches diameter by 18 feet 
long, with a steam and water dram 48 inches diameter, and 
has a heating surface of 1,827 square feet. The boilers are 
fitted with the automatic stoker and revolving chain grate 
patented by that firm, and which we describe elsewhere in 
this issue; this is seen to advantage in our view of the 
boilers, both in ita working position and as withdrawn from 
the boiler. ‘Slack coal is employed, and the moving parta 


„ 81! 
3 "TE н: 
ИТЕ 


Дк 
28 
3 


e - “а 
M - 
conu 
тт 

— ma 


12102562028 


The feed water passes through а water meter, which is 
provided with а bye-pass ; the piping is somewhat complex, 
ав the pumps, steam and cold water pipes are all in duplicate, 
while it is also possible to feed through either the Berryman 
feed water heater or the economiser, or both at onoe. 

The steam range in the engine room isof mild steel pipes, 
in duplicate, with free copper bends; it is slung from 
brackets, and is lagged with sectional magnesia and fossil 
meal. The piping was designed by Mr. Fedden, in conjunc- 
tion with Mr. Best, and special care was taken to work out 
the exact lengths, so that every part fita perfectly, and 
make-up pieces are entirely absent. The jointa are made 
with special rubber insertion, and give no trouble, in spite 
of the high pressure. 

The exhaust pipes are of cast-iron, with copper bends, and 
are carried below the floor level, to а feed water heater in the 


W 


CENS 


MAIN SWITCHBOABRDe 


are driven by a 5-m.P. Silvertown motor. The Green's 
economiser consists of 256 tubes; the scrapers are driven 
by a 2-B. H. P. Silvertown motor of the open type, running at 
1,250 revolutions per minute, with rubber belt drive. The 
boilers are fitted with the Babcock-Wilcox superheater, 
which is connected with one only of the duplicate steam ranges, 
and can be flooded at pleasure when not required for use. 

Space is provided for four more boilers of the same size, 
and there is ample room in all parta of the boiler house. 

Hopkinson & Dewrauoe valves are used on the steam 
range; а separator is fixed on the main steam pipes next to 
the engine room, and Royles steam traps at various points. 

For the feed water supply there are two Weir pumps, of 
the vertical type, each capable of delivering 1,500 gallons per 
hour at full boiler pressure; these draw from a large tank, 
which is fed from the town mains, and which also receives 
the drainage from the various steam traps, &c 


boiler house, or direct to the atmospheric exhaust pipe, which 
is separate from the stack and is fitted with a huge silencer 
weighing 30 cwt. 

The engine room is well lighted and ventilated, and of 
ample size for large additions of plant, while it can easily be 
extended endwise. Passages are provided between the 
foundations of the engines beneath the floor. 

The plant at present installed consists of two generating 
sets, steam balancer, and two motor-boosters. The engines 
driving the generators are of Mesars. Belliss & Morcom’s 
latest type, three-crank tandem compound, with piston valves, 
capable of developing from 250 to 325 1 H. P, and run at 420 
revolutions per minute. Forced lubrication is, as usual, 
provided ; the speed is controlled by means of a abaft 
governor acting on the throttle, and can be adjusted while 
running. 

. The generators were made by the India-Rubber Company, 
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and are rated at 800 
amperes, 600 volts 
maximum ontput; 
they are compound 
wound for future 
traction purposes, 
though at present 
the tramway mat- 
ters are in a some- 
whatunsettled state. 
Carbon brushes are 
used, with venti- 
lated commutators 
and automatic ring 
lubrication. 

. The most notice- 
able feature about 
these machines is 
their massive con- 
struction, and the 
liberal allowances 
which have been 
made in all siz f. 


The field magnet 


windings are di- 
vided into sections 
for greater security 
of insulation. The 
generators are 
guaranteed to run 
cool and without 
sparking under a 
6-hour test at 15 
per cent. overload; 
and to run con- 
tinnously with 25 
per cent., or for a 
short time at 80 per 
cent. overload. We 
should imagine that 
these machines 
might with advant- 
age be rated at 15 
per cent. greater out- 
put than is stated 
above, forif they run 
cool and sparkless at 
that rate continn- 
ously, it is а misuse 
of the term to call 
them “‘over-loaded.” 

In accordance 
with Mr. Fedden’s 
specification, all the 
electrical machinery 
runs sparklessly 
without change of 
brush position from 
no load to overload. 

The balancer con- 
sists of a two-crank 
compound engine 
of 160 rH.P., with 
Messrs. Belliss’s 
patent single-valve, 
driving two dy- 
namos in tandem, 
each rated at 200 


END VIEW ОР SWITCHBOARD. GALLERY BELOW SWITCHBOARD, 


The remaining 
apparatus consists 
of two battery- 
charging boosters, 
each capable of 
generating :120 
amperes at 50 to 
150 volts, and 
driven by a motor 
taking 75 amperes 
at 300 volts, at 750 
revolutions per mi- 
nute. These ma- 


. chines are arranged 


in line, with balf 
couplings, which 
normally run clear, 
but can be bolted 
together with a dis- 
tance piece between ; 
when во coupled, 
the combination 
becomes a booster 
balancer. 

Ап Aron meter 
is placed in circuit 
with each machine, 
the meters being 
mounted on the 
front of the switch- 
board gallery; the 
latter, it will be 
Noticed, is ‘not so 
excessively high as 
is too often the case, 
and no attempt has 
been made to tuck 
machines in under- 
neath it, where they 
are effectually hid- 
den from the view 
of the attendants, 

A 15-ton over- 
head traveller by 
Messrs. Carrick and 
Ritchie, fitted with 
automatic brake and 
operated from the 
floor level, traverses 
the engine rcom. 

The switchboard 
forms one of the 
most interesting 
features of the sta- 
tion, not so much 
on account of 
novelty as because 
of the care which 
has evidently been 
expended оп ita 
desig n. кыр 
space п 
vided, -before and 
behind, above ‘and 
below the board. 
The latter consists 
of enamelled ‘slate 


* slabs supported by 


amperes, 800 volte, | ! — : wroùght - iron up- 
at 450 revolutions ,. | — y ily E |. Se) KE. rights, bearing 
par minute. There Е EK ү T5 ACE . vertical bars on the 
are four bearings, dus | EU VD front for dynamos 
with ring lubrica- arid feeders, and two 


tion. Tne shunt is 
wound in sections, 


horizontal bus bars 
on the back. Соп- 
and the weight of nection is made 
the field magnets is : | ‘with screw plugs, 
partly borne on | ,  FEED-WATER PUMPS AND HEATER, and each dynamo 
blocks laid on the 7 | апа feeder circuit 
concrete bed. Immediately after this set. was laid down, it ів provided with duplex fuses on both poles, The measur- 
was successfully run for 50 hours to charge the battery. ing instruments are chiefly of the Kelvin type, with two 
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large illuminated dial Weston voltmeters at the end of the 
switchboard gallery, and two small ones for the boosters. 
The zero current cut-outs аге of the Silvertown Company's 


ttern. 
P The battery regulating cells are those nearest the middle 
wire; there are in all 804 cella, of which no lees than 100 
—50 on each side—are connected with the regulating 
switches. The balancers can be interchanged by means of 
throw-over switches. The middle wire is earthed throngh 
one of a séries of graduated fuses, which can be brought 
into circuit in turn and form a rough index to the character 
of a fault. The slides for regulating the pressure of the 
generators are mounted on the switchboard iteelf. All the 
switch gear is of exceptionally massive construction, and 
presents a handsome appearance. The switchboard is sur- 
mounted by а scroll in wrought-iron, well shown in our view 
of the board. 

The battery is somewhat cramped, having to be arranged 


representing the Silvertown Company, for their kindness in 
enabling us to poe this article, and in furnishing 
particulars of the undertaking, as well as to the contractors 
who carried out the work, and who have kindly furnished 
photographs of the station. 


Nature's Wireless Telegraphy.—Mr. Sydney Webb 
describes in Nature, February 8th, a curious phenomenon 
which he has observed in connection with electric arc lamps 
during a discharge of lightning, which shows how much 
there is yet in electricity which is not dreamt of in our 
philosophy. While Mr. Webb was endeavouring to take 
photographs of lightning flashes at Dover, he found it neces- 
вагу to include in the field of view of his camera several 
alternating current Brush arc lamps. On developing his 


GENERATING AND BALANCING SETS, AND STEAM PIPES, 


in two tiers. It consists of Tudor 13-plate cells supported 
on insulated wooden stands. The connections are made 
with lead-covered cables. 


For the street lighting 44 10-ampere arcs of the Brockie- 


Pell type have been installed in 11 circuits; they are spaced 
50 to 70 yards apart, and have effected a complete revolu- 
tion in the citizens’ ideas of what constitutes good lighting ! 

The mains were laid by Callender’s Cable and Construction 
Company, Limited, on their solid system (with some draw-in 
distributors). There are five feeders of 0°5, 0-4, and (three) 
0:25 equare inch cross-section. At the start applications for 
3,000 8-c.P. lamps had been filed, and there is no doubt 
but that this number will soon be trebled, The trustees of 
the Harbour Trust have had the lighting question under 
consideration, and will probably become customers of the 
electricity works, in which case an important accession to the 
load will take place. 

We have to express our thanks to Mr. Fedden, borough 
electrical engineer: his assistant, Mr. Nelson: and Mr. Best, 


negatives he found evidence of discharges of electricity from 
the arc lighte. Bright lines in the photograph proceeded 
sometimes from the arc to the ground, at other times formed 
complicated patterns resembling wire entanglements in the 
neighbourhood of the arc, but always appeared to represent 
a luminous discharge having its origin in the aro, and evi- 
dently brought about the lightning flash, which also was 
found photographed on the plate. Sir George Stokes 
attempts to explain this curious phenomenon on the hypo- 
thesis that the arc acts as a coherer, in which discharges are 
pue by the electro-magnetic waves generated by the 
ightning discharge. А steep potential gradient always 
exists in the neighbourhood of an arc, and the addition to 
this of the gradient of an electric wave may be sufficient to 
break down the dielectric and bring about a luminous 
electric discharge. This Sir George Stokes names '* Nature 8 
Wireless Telegraph The втра appears in а general 
way very plausible, but the details of the curious phenomenon 
have yet to be accounted for. К 
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TELEGRAPH AND TELEPHONE NOTES. 


(Continued from page 592.) 
Telegraphic Interruptions and Repairs:— 
CABLES. Down. Repaired. 
Wir INDINS :— 
Jamaica-Oolon eoe 00 eee June 90, 1899 699 eee 
* (1891 dupli- 


eae coe [ID eee Oct. 38, 1899 eee cee 
Mole 8%. Nicholas-Oape Haitien... March 6, 1900 ... 


New York-Hayti ... wi ‚+, Fob. 26, 1900 ... Mar. 24, 1900 
Pinheiro .. see ^. Oct, 11, 1899  ... aes 
Oayenne- Paramaribo A ... Feb. 16, 1900  ... xe 
Oeara-Maran Feb. 20, 1900 bed 
Para-Maranham ... March 2, 1900 we 
Coro-Maracaibo К .. Mar. 15, 1900 ее 
Djedda-Souskim March 13, 1900 ... Mar. 23, 1900 
eee [II] [1] June 20, 1899 606 eee | 
Bitia- Rhodes... i "s „ Mar. 17, 1900 ... $a 
. ee eee eee Jan. 2, 1900 eee eee 
LANDLINES. 
"авт Inps :— 
Oommunication with Port de Paix 
(Haiti MELLE ecc LLL eee Feb. 26, 1900 eee ́ 
Communication with Mafeking 
and be ond еее Ё ee Oct. 18, 1899 e [1 
Comm with all 
beyond Orange River ... Oct. 18, 1899 e. 
Mooi River (Natal) ove eee Oct. 22, 1899 ee ee 
Oommunication beyond Burghers- · 
(Cape of Good Hope) .. Nov. 7, 1899 
Oommunication beyond 
(Natal) ..., Nov. 7, 1899. 
Communication with all offices of 
Oolombia ... РА РА . Oot. 23, 1899 ... 
Communication with Oolombia 
beyond Buenaventura ... .. Jan. 22, 1900 ... а 
Commanication “vid Hanekine " 
interrupted on Persian Territory Feb. 24, 1900 ... oe 
Ooro- Maracaibo eee eee eee Mar. 15, 1900 000 eee 
Berena-Valparaiso ... iss .. Jan. 16, 1900  ... sive 
Saigon- Bangkok eee eee eee Mar. 24, 1900 TIS Mar. 26, 1900 


Cables to Australia.—In a second circular letter, 


dated Brisbane, February 12th last, Mr. James G. Drake, the Post- 
master-General for Queensland, follows up his letter and report of 
February lat, by drawing attention to "the action now being taken 
by the Hastern Extension Telegraph Company, with the view of in- 
dzc.ng the Australasian Oolonies to enter into а new agreement 
which would operate injuriously against the early accomplishment of 
the Pac fic cable scheme.” A report is also given of the views held 
by the Brisbane Ohamber of Oommerce, as communicated to him by 
a deputation representing that body. Mr. A. J. Oarter (the president) 
drew attention to the consistency with whicb, for the last 20 years, 
Queensland had advocated and insisted on the necessity for the 
Paéific cable; he also exp 


quoted at some length from an address delivered to the Li 
mber of Oommerce by Sir Edward Sassoon, M.P., w 


alliance 
tension’ Company had so far neglected to make secure by 
duplication their cables laid 20 years ago that at a critical period 
their cables to South Africa were always down, and 
further, that the cables of this system could not be described as all- 
British, as they touched at Java, St. Vincent, Madeira, Egypt, and 
other foreign territories. Another member of the deputation, Mr. 
Arthur, pointed out that “ the best proof of the probable utility of 
& Pacific cable was the position the other parties were taking up. The 
concession offered when they were threatened with opposition must 
be discounted, as it was only wrung from them." In replying, the 
Postmaster-General said: “The fact that the company is willing to 
make such a concession now is, as Mr. Arthur has said, an example of 
the value of the monopoly which they now have a chance of losing. 
They have agreed to give, when tbey find themselves in fear of losing 
it, what they had refased to givo before. The Government to-day is just 
as strong, if not stronger, in its resolveto dc everything in its power to 
pee the Pacific cable scheme carried out, and they will countenance 
no proposal which will jeopardise it. With regard to New South 
Wales, I cannot think that the people of New South Wales are 
unanimons in the views expressed by the Postmaster-General, and I 
don't think the Government there can agree to go forward in direct 
gpposition to the views of the majority of the le in Australia." 
following telegrams were received, all dated Fe 

tmaster-General, New Z:aland, to Postmaster- General, bane : 
* Re Pacific cable—I am glad to hear your Colony will co-operate 
with New Zealand and Osnada. In course I fally concur. We 
are anxious to have the Pacific cable, whether the Oape cable is laid 
or not, and anytbing we can do to bring this about will be gladly 
attended to.” From Henry Ohas. Mitchell, Sydney Chamber of 
Oommeroe, to the Postmaster-General, Brisbane: Our Chamber has 
consistently advccated Pacific cable, and will be pleased to see early 


consummation of same.” From О. Hallem, Esq., secretary, Chamber 
of Commerce, Melbourne, to Postmaster General, Brisbane: "By 
deputation and every possible way have protested against concessions 
asked for by Eastern Extension." 

Wedneaday's St. James's Gazette informs its readers that the Pacific 
cable project is no longer in jeopardy. writer has Lord 
Btrathcona's authority for stating that no serious obstacle is now in 
the of the undertaking, and that the committee is at present dis- 
cu practical details, prior to the issuance of the contracts. 


The Telegraph Service.— Our telegraph service still 
continues to be carried on at a loss, says the Financial Times. A 
return just issued: gives the figures for the year ended March, 1899, 
which show a of £520,000, against опе of £606,000 for the 
previous 12 months, and of £443,000 for 1896-97. The total deficits 
of the department up to the end of last month amount to the nice 
round sum of £7,756,000. 


Telegraphic Delays.—In the House of Oommons on 
22nd inst., Mr. 


Alban Gibbs asked whether the Postmaster-General 
was aware that fresh delays had arisen in the transmission of tele- 
grams from Rassia through the Great Northern Oompany’s cable at 
Newcastle, and whether the Postmaster-General could give any 
guaranteo that steps would be taken by the Post Office to prevent 
these constant interruptions, and when would he be prepared to state 
what would be taken by the Post Office? . Hanbury, in 
reply, said: The delays to which the hon. member refers are attri- 
butable to the interruptions of the land wires of the Great Northern 
Telegraph Oompany, caused by the fresh snowstorms which occurred 
)) ышы ‘Thay are оно сл: 
any guarantee А suc p А атс. у а 
constant nature assumed in the hon member's question, but the Post- 
master-General will be glad to consider whether, by altering the route 
of one of the wires, or in any other way, the risk of total obstruc- 
tion can be diminished. 


CONTRAOTS OPEN AND OLOSED. 


OPEN. 


` Belfast.—April 19th. The Electric Committee wants 
tenders for the supply of electric motors for a period of 12 months. 
Bee Official Notices " to-day. 

Cardiff.—April 8rd. The Corporation wanta tenders for 
the wiring and fitting up for electric light the new Fish Market in 
the Hayes, Oardiff. Particulars, &o., from the electrical 
Eldon Road, Cardiff, deposit one guinea. 


Christiania. — -Apn 4th. The Seoretary of State for 
Foreign Affairs has ved a despatch from Her Majesty’s Oonsul- 
General at Ohristianis, stating that tenders are invited by the 
Norwegian State Railways Administration, not later than April 4th, 
1900, at 2 p.m., for the supply of 475 tons of steel rails with their 
gash айы i fishplates. may be examined on applica- 
tion at the Commercial Department of the Foreign Office between 
11 a.m. and 5 p.m. 


Corunna, — April 15th. The Secretary of State for 
Foreign Affairs has received a despatch from Her Majesty's Consul at 
Corunna, stating that tenders are invited by the Oorunna Electric 


Oo-operative Society for the le a complete set of electrical 
machinery of 400 H.P., and capable of supplying 12,000 lamps of 
10 ор. All necessary information can be procured from the sec Д 
Senor Dr. Enrique Sors, 81, Calle Real, veniri Tenders sh 

be addressed to the President, Senor Dr. Manuel Baifa, Calle Zafateria, 
No. 5, Oorunna, before April 15th. 

Crete.— April 7th. The Secretary of State for Foreign 
0 Her Majesty's Oonsul-General at 
Oanes, Orete, stating that tenders are in hy the Oretan Govern- 
ment, not later than April 7th, for the construction and working of 


tramway lines between Oanea and the suburb of Halepa, and between 
Oanea and the new Government offices. Such са as have 
been received msy be examined on personal a at the Oom- 


mercial Department on the Foreign Office any day between the hours 

of 11 ыш. and 6 p.m. Я 
Dublin.—April 26th. Тһе Electric Lighting Committee 

wants tenders for six Lancashire and four water-tube boilers and two 


economisers; two 1,000-xw. and two 500-xw. low d 
ani grr ale electricity supply scheme. 2 


Durban (Natal).—April 2nd. The Corporation is invit- 
ing tenders for 1,900 tons o 3 rails, 64 tons of fishplates 
(bolts, bonds, &c.), 407 loads A hardwood stringers, &c., also 
d laying б етеу = 14:86 miles of single кк апа bonding 2:96 

s of equivalent existing single track, Corporation | 
concrete foundations and making up roadway. Bee “ 
Notices " February 9th. 


Edinburgh.—April 7th. The Corporation wants tenders 
for the supply of coal, arc lamp carbons, cast-iron pipes, pavement 
box frames, &c., for the electricity supply stations lar 1900-1901. 
Bee Official Notices March 23rd. 


France,—April 5th. The French Post and Telegraph 
ee ло н ате шч! кип Арш Sth, for the 
su 0 000 porcelain insu Particulars ma 
be obtained from, and tenders are to be E to, Le Sous- d 
d'Etat des Postes et Telegraphes, Rue de Grenelle 103, París, 
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France.—April 12th. The French Post and Telegraph 
Authorities in Paris are inviting tenders until April. 19th, for the 
supply of 460 tons of bronze or wire. Particulars may be. 
ob‘ained from, and tenders are to sent to, Le BSous-Beoretariat 
d'Etat des Postes et Telegraphes, Rus de Grenelle-103, Paris. 


Glasgow.—April 18th. The Corporation wants tenders 
for the supply of telephone cables (including drawing into conduite 
and jointing); and telep instruments (тап and table). 830 
“ Offcial N ” this | 
. Halifax. — April 7th. Tenders are being invited for 
electric 


for the Victoria Concert Hall and premises. 
otices " March 16:h. 

s e Electricity ones wants 5 for 
: '*- suppl: otricity meters; the Tram tt 
te te Ру of various parta in кышк with Ше накад | 

equipment of new lines. " Official Notices” to-day. 
K hloy.— March 81st. The Corporation wante tenders 
xL ing the Dew, municipal offices now erecting. See Official 


for superos pm dd jr opinar erat works. 
Boe "Oficial Notices" March 16... | 
 Morpeth.—April 7th. Tenders are wanted for a complete 
electric lighting for. the Oounty of Northumberland 
Lunatic Asylum, near Morpeth. See Official Notices” March 23rd. 
Roumania.— April 10th. Tenders are being invited 
until April 10th by the Roumanian Post and Telegraph Authorities 
in Bucharest for the supply of 20,000 small porcelain insulators and 
20,000 large ditto. | | | 
Russia. — April 13th. Tendersare being invited until 
April 13th, by the 1 anthorities ot Wilna, for the concession 
for the construction and operation of а central electric lighting 
station in the town. Tendersto be sent to Derkmagistrat of Wilna, 
whence particulars may be obtained. 


А Salford. — Ap дш. The Vorporation wants tenders 
or an con : electrically tra cranes, 
works.. Boo v О Notices ^ Marek стап 


fer the new 
Seuthampten.—April 7th. The Harbour Board invites 
tenders for a motor transformer with accessories. See “ Official 
Notices March 164. : 
Sunderland:— March 20th. The Corporation wants 
tenders for india-rubber covered cables, wrought-iron and cast-iron 
piping, and Dos frames, бө d for the electricity undertaking. 


. Wimbledom.—April 9th. The Council invites tenders 
for 5,000 18.0 r., and 1,000 32-с.Р. incandescent lamps.. Bee “ Official 
Notices” to-day. 


Wolverhampton, — The Tramways Committee of the 
invite and 


Oorporation tenders for steel rails. 


, OLOSED. 


‘the establishment of a large central electric. power station at the 


Croydom.—The Town Council has aocepted the tender of 
1 G. and J. Weir for compound direct acting feed pumps, at 
коре of 2475, and for an exhaust steam feed water heater for 
use in connection therewith, at a cost of £23. 

- Hall—tThe Electric Lighting Committee of the Hull 
Ойу Oorporation bas decided to accept the tender of Messrs. Cla 


| J 
, Leeds, for the supply of two Lancashire pollens 
ata cost of £1,305 16s. 


. Liamdudmo.—The Counoil: has given a contract to the 
с Gutta-Percha Company. for а steam dynamo at 


London.—The London County Council on Tuesday 
accepted the tender of the Edison & Swan United Hlectrio Light 
Co., and that of Russell & Co., for the supply of electrical stores and 
engineers’ goods for the remainder of the present year. 


Vienna.—Ata meeting of the Vienna municipal authorities 
held on March 10th, it was decided to place with the Schackert Com- 
pany, of Nuremberg, the contracts for the erection of electrical 

ling stations required for the Vienna electric light and traction 
schemes. It is Т pty to at ‘instal eight generating sets, 
with an output of 3,000 Н.Р. of which 15,000 н.р. will be used 
44.450000. purposes. Tbe estimated value of the contracts is over 


FORTHCOMING EVENTS. 


Friday, March 30th.—At 8 p.m. Electro-Harmonic Society. Lost 
smoking concert for the 1899—1900 season. Café 
Monico. 
At 7.80 p. m.—North- Hast Ooast Institution of Engineers 
and Shipbuilders, Newcastle - оп - Tyne. Paper on 
"The British Naval Engineer: His present position 
influencs on our sea power," by Mr. D. B Morison. 
OE URN Royal Institution. General топу 
mee 


Tuesday, April 3rd. — At 7 p.m. of Model Engineers. 
Meeting at the Memorial Farringdon Street, 
paper by Jas. О. Orebbin on “ Model Boilers.” 

Wednesday, April 4th.— At 7.30 p.m. Institution of Electrical 
E Students Meeting, paper on “Electric 
Driving in Workshops,” by J. H. Johnson. 

Thursday, April 5th.—At 8 o'clock. Institution of Electrical. 

Conclusion of discussion on Mr. Wade's 


paper on “ Storage Battery Problems." Paper by О. E. 
Grove, on “ The Electrical Equipment of Ships of War.” 


At 8 p.m.—Ohemical Society. Meeting. 
At 8 p.m.— Civil and Mechanical Engineers’ бойы: Prof. 
z È Sharp, ,B.Be., Wh. c., A. M. I. O. B., on Fly-wheel 


At 8 p.m.— The Rón Society. Ordinary meeting, paper 
on “ The рур of the X 


Friday, April 6th.—At.9 p.m. Royal Institution. “ Solid Hydrogen,” 
by Prof. Dewar, F.R B, 

Saturday, April 7th.—HBoyal Institution. Lord Rayleigh on 
* Polarised Light " (Lecture V.). 

Monday, April $3rd.—4At 8 o'clock. Institution of Civil Engineers. 
The eighth “ James Forrest” lecture, by Bir William 
Preece, K. O. B., on “The Application of Hleetricity 

to Engineering." 


„„.. M 


NOTES. . 


Municipal Trading.—In his paper on this subject read 
at the dinner of the London Chamber of Commerce last 
week, Lord Avebury pointed ont that the indebtedness of 
the local bodies already much exceeded £100,000,000. If 
the present tendency continued, it would reach many 
hundreds: of millions. It was, indeed, rapidly assuming 

igantic proportions, The following were among the 
usinesses which various municipalities, in Bills before 
ыа EN, leer ad Lae e undertake :— 
anking, pawnbroking, supply, ery, telephones, 
tailoring, manufacture of eleokrinal fittings, of the residual 
эн of gar, supply of apparatus for games, Turkish 
ths, cold air stores, gos nde estate agency, printing, 
and constructing lifts. Suc 
objections. In the first place, the municipalities 
either make higher charges or lose money, or both. The 
posals would involve borrowing on a stupendous soale. 
the United States the sum invested in electrical ünder- 
takings alone already far exceeded £50,000,000 ; and if the 
proposals of our municipalities were to be carried out 
generally, it would involve borrowing to the extent of at least 
100 millions of money in this respect alone. It was im- 
possible to say how many hundreds of millions the 
total would l. It was undesirable that either the State 
or the municipalities should be involved in laboür problems 
more than could be avoided. The action taken by manici- 
eee not infrequently tended to defeat the very object they 
ad in view. Our municipalities had immense - 
sibilities and problems to solve; which were enough to tax all 
their energies, The Government had promised a Joint 
Committee to consider the whole question, and until that 
Committee had reported no extension of powers should be 
given. | 


Poliak-Virig System of Telegraphy.—Regarding Mr. 
Garland's article on this subject in our last week's issue, in 
fig. 5 the word printed * Conductor" should, of course, be 
* Condenser," and in the first column of page 510 (16 lines 
from bottom), the word “fresh " should be deleted from the 

* discharge prolongs the fresh current." ' 
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Poleſoreia.— Every few years sees the recrudescence of 
the idea of something for nothing. We do not say that the 
new force of poleforoia belongs to this category, because it ia 
impossible to tell from the extraordinary jargon of a very 
lengthy pamphlet which treats of the subject just what it 
is that the writer is trying to describe. The 18 pages of this 
extraordinary production are written in the English as she is 
spoke style of, we should imagine this time, a German. It 
is decidedly funny. i 
graph: — In consequence of the revolutions of this 
levers are forced up and held up. together, then those levers 
which were up, when the two new levers are forced up, these 
first two, are dropped, leaving two still forced up.” This is 
clearness itself compared with other passages, In plain 
English, if we understand the drift of the invention, the 
“multiple energising momentum engine, whose head- 
quarters are at 130, Westminster Bridge Road, consists of 
a series of engines with ratchet coupling to an assemblage 
of fly-wheels, and some wonderful gain of energy is supposed 
to be secured by the non-positive connection in the perform- 
ance of “rotary foot-pound work.” Each fly-wheel is run 
nine revolutions idle, and then is coupled automatically to 
the shaft for three revolutions. The idea in the inventor's 
mind appears to be that he in some way gets hold 
of energy from nothing, because more power is 
dg eis to lift 1 ton 1 foot than to draw 1. ton 
1 


oot horizontally, This is to him “the apiril of a living 


thing in the wheels.” Evidently Ezekiel been getting 
at him. It must have cost a lot to print the brochure 
on very good. paper, and there must be some deluded 
creature at the back finding the money for this ridiculous. 


thing. Presumably the public may be asked to subsaribe . 
to this, or we should not have notieed the affair at all. If 


those in 16 are acting in ignorance, it is kindness to let them 
know their engine is best fitted for the useless scrap heap. 


The Longworth Power Hammer.—One of the greatest 
objections to the use of electrical driving in small shops 
comes in at the question of the steam hammer. A steam, 
hammer is a necessity, and the proprietor cannot see that it 
costs him much more to drive his shop altogether by steam 

wer so long as he must keep up steam for the hammer. 

n the Longworth hammer. the motive power is derived 
from any mechanical source, and an electric motor may well 
be employed as the motive power. The difficulty with. 
wer mers has been the regulation of the force of the. 
blow. In the Longwotth hammer this regulation is effeoted | 
by means of a cushion of air rendered variable in volume 
under the pi cylinder by means of a. 


in a controllin 
valve under the control of the at int, There is a large 


field for aro ea hammers in many shops where 


the power is || and steam is used only for а steam 
m It is the want of such a hammer, or should. we 
вау, the small knowledge of its existence, that is one of, the, 
obstacles to be encountered by electrical transmission 
advocates. "D | 


A Fatality and its Cause.—A joiner who was engaged 
casing some electric cables at some premises at Accrington on 
Thursday last week was subsequently found in an unconscious 
state close to where he had been working, and he died in about 
12 minutes. When, the inquest was held, one of the chief 
questions raised was as to whether death resulted from electric. 
shock or natural causes. Evidence was given to show that the, 
wires. were alive, and that a motor was running at the time. 
It was thought that he was in a fit, and b 7 was given, 
The medical evidence attributed death to in hemorrhage 
in the cheet due to natural causes. There was nothing to 
suggest shock of any kind... The coroner said that the 
hemorrhage might have come on if the deceased had had a, 
shock, but was just as likely to oocur in his own chair at. 
home. The jury, in their verdict, said that there was not 
sufficient evidence to show whether the hemorrhage was due 


to shock or natural causes. 


The Саре Cable Lawsuit.—A Cape Town m says 
that the Supreme Court has granted the Eastern Telegraph 
Company leave to appeal to the Privy Council against the. 
judgment given in its action against the ore Town Elec- 
tric Tramways Company for damages for alleged interfer- 
ence with the transmission of messages. ds n 


«ңа а жу „у == $ r, n — = Ф - + . ge а 
te. 


Here is one characteristic Ime 
t, 


Glasgow Section of the Institution of Electrical 
Engineers.—At a meeting held last Friday evening, Prof. 
Magnus MacLean, M. A., D.Sc., in the chair, a paper on. 
* Methods of Charging for Publio Electricity Supply" was 
read by Mr. W. W. Lackie, of the Glasgow Corporation Elec-. 
tricity Supply Department. Mr. Lackie briefly outlined the. 
various methods adopted in charging for electric supply, 
pointing out their disadvantages when applied to consumers 
whose demands were different. The chief difficulty was in. 
all cases the same, viz., some means of getting the consumer | 
to pay his fair-share of the standing charges. At the present 
time the capital outlay per kilowatt was, in Glasgow, £90. . 
It was hoped, however, that with the completion of the new 
stations. now being built, this would become about £65 рег. 
kilowatt. At the present time it seems that £14 per kio- 
watt is for land and buildings, £25 for machinery, £2. for 
accumulators, and £44 for mains. Other items, such as. 
meters, instruments, &0., go to bring the. total up to £90. . 
After taking the depreciation on the varions.items, it is, 
found that the total depreciation amounts to £3 128. рег. 
annum, while the addition of 8:1 per cent. for interest and 1 
per cent, for sinking fund brings up, together with. 
£1 103. 3d. for management costé, a. total standing charge ot, 
£8 16s, per annum, which representa the annnal gast to the,, 
department of each kilowatt demanded by a.conspmer. . То 
get the most satisfactory method of charging; so. that ju по, 
case would the department lose anything, was a by no. 
means easy task. when the variety of uses to which elec-. 
tricity was put was taken into consideration. The lecturer. 
proceeded to point out the difficult nature of electricity: 
supply from the point of view of the commercial. man; 
the large capital expenditure, compared with the. revenue, 
was а most unsatisfactory feature, especially were there was | 
scarcely any motor load. Com with gas supply, for 
instance, electricity had many disadvantages, and to prove 
his point more clearly, Mr. Lackie drew a comparison 
between the results of the gas and electricity ents in 
Glasgow. 778 | the gas P pant to equivalent kilowatts, ` 
the lecturer showed that, while the electricity d ent 
capital costa amounted to £90 per kilowatt, the gas depart- 
ment capital cost was only £11 15s., while the standing, 
charges of the former was £8 168., the latter was only 14s. 6d. 
per kilowatt. Interest and sinking fund in the case of the 
= rah ager amounted to 5 per cent, of the total revenue, 
while 


same charges in the electricity department 
swallowed 29 per cent. of the revenue. Ain interesting dis- 


cussion followed the reading of: the paper, during which Mr. 
Henry А. Mavor made some interesting observations on the. 
charges his firm made for electrical energy in 1884, prior to, 
the acquisition of the undertaking by the Corporation, the 
initial charge was 8d. per unit, with 10 cent, redaction 
for each 1,000 hours of maximum 

0. A 


The Tivoli-Rome Installation.—Iu a recent issue we 
mentioned that the output of the above.works for 1899 т 
1,500,000. units. This, however, was incorrect, as in the: 
official report of the Sooietá per l'Illaminazione di Roma for 
1899, we read that the energy delivered for y таз was. 
1,785,401 units; for motive power, single and „phase, 
447,927 units; and energy delivered for tramways as alter- 
nating current converted into direct, 2, 417, 298 units; or a. 
total of 4,650,822 kw.-hours. The plant at Tivoli is, 
10,000 н.р, capacity, three-phase lighting being taken off: 
one-phase, and power off two or three, as the case may be. 

Dry, Secondary Cells.— Liebenow discusses this subject in, 
No. 4 of the Centralblatt für Accumulatoren und Elementen- ; 
kunde, and considers that no attempts in this. direction are 
likely to be anocessful. The investigations into the action. 
of secondary cells have shown that there are electrical.con-: 
centration currents set up which tend to convey the acid in 
the pores of the plates from points of maximum to points of 
minimum concentration. These currente are necessary t9. 
equalise the strength of the acid, and effect this far more. 
rapidly than would it be done by diffusion acting alone. 

hen a. gelatinous electrolyte, or a dry non-conducting : 
powder ія introduced between the plates this equalisation 14. 
prevented, and the cell is soon exhausted. i 
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Cable Disturbance.—In another column we report the 


discussion that took place on Prof. Jamieson’s recent paper 


on the disturbance of the submarine cable at Cape Town b 
the working of the Cape tram ways. The discussion + 
rinoipally on the mode in which the disturbances were in- 
ced in tbe cable conductor by currents in the sheathing, 
and Mr. Мое 5 very ща ding 
appropriate. e question o sible magnetic 
by the iron armour of the cable probably presented no diffi- 
culty to Mr. Sayers, accustomed to the action of hole and 
slotwound dynamo armatures, eit у Prof. Jamieson appeared 
to anticipate that questions would be raised on the point. 
The main aa fa was rather an odd one, viz., the pos- 
sibility of magnetic induction across space in which, with 
steady currente, there is no magnetic field ; and, indeed, with 
rapidly changing currents, the interior of a tubular con- 
ductor is not a field of magnetic foroe, unless there are ооп- 
ducting bodies in it. But if conducting bodies are included, 
such as in the subject of Prof. Jamieson’s paper, the cable 
conductor, then the space inside the tube is an active mag- 
netic field, and currents are induced in the conducting bodies. 
A point that might well have been touched on is the relative 
extents to which the disturbance in the cable conductor was 
€ electrostatic and to electro-magnetio action respec- 
y to the letter, and in view of the suddenness with 
which the tramway o {в are started and stopped, and the 
very moderate electromotive forces колоп by along 
the wires of the cable, he bable quite correct. 
The point is not very clear, though fortunately it has no 
i ing, because the. differential ment pro- 


, arrange 
posed by Prof. Jamieson for dealing with the difficulty is 


equally efficient for both actions. 


The British Association.—According to the draft pro- 


of the meeting of the British Association to be 


ed at Bradford on September 5th, under the [едеу 
e 


various 


Lectures.—At s meeting of the Andersonian Ohemical 
Society at Glasgow ‘last Friday, Mr. J. Н. Walker read а 
pe m “Henri Moissan's Work with the Electric 

rnace. | 


For the benefit òf the Soldiers“ and Sailor’ Familier 


Local Fund, Mr. Leonard Andrews, M. I. O. E., is td give à 
ectrical 


series of el al experiments in the Pablio Hall, Hastin 
on April 2nd. The demonstration will be given under 
пироя е > Corporation, and tho Mayor will preside. 
Switzerland waa given on 22nd inst., at the Midland Insti- 
24. the Renal D. bün Бо оеша Prof. J 

; ablin Societ week, Prof. John Jo 
F. R. S., made a Sminia onon Electric Farnaces.” " 

Before the Gloucestershire Engi Society on Taesday 
last week, a paper was read by W. AW 
on A Glance at Electric Traction, and its Progress in the 
United Kingdom.” - S мор 

At a meeting of the Staffordshire Iron and Steel Institute, 
at Dudley, on Saturday, a paper was read by Mr. G. Melland, 
on “The Relations of Aluminium to Iron." 


Boilers Registration and Inspection.—In the House 


of Commons on Monday, it was agreed that а Select, Com- 
mittee be appointed to consider and report on the advisa- 
bility of legislation to ensure the systematic and regular 
Inspection and certification of boilers, with the object of 
5 from boiler 


We understand that Prof. Jamieson attributes it 


г. R. Н. Traquair, F. R. S.; geology, Bir 
jor 


with the utilisation of water-power in 


alton, A. M. I. E. E., 


Personal. — Mr. 8, L. R. Price, of A poaa 
electricity works, has been appointed resident ectrical 
engineer to the Pembroke Urban District Council's eleo- 
tricity works, County Dublin. 

The Town Oo of Huddersfield has resolved to increase 
the salary of Mr. Mountain, borough electrical engineer, 
from £350 te £450 а year. | 
. Mr. G. Ratcliffe Hulme, of the Blackheath and 
Greenwich Electric Light Company, has been appointed 
district superintendent of the British Electric Traction 
Oompany for the North Lancashire district. 


Tests of Incandescent Lamps.—Mesers. H. Hildebrant 
and A. C. Pratt, students at the University of Minnesota, 
have recently carried ont some ex ents on incandescent 
ne under the direction of Prof; She . The object 
of the experimenta was the determination of the oandle- 
роте emitted and of the en consumed at various epochs 

the life of the lamps. The lamps were purchased in the 
AT way from aboat a dozen makers without any sugges- 
tion being made ав to the use to which they were to be put. 
It. appears that the lamps obtained from four different 
makers were rejected after a preliminary trial owing to want 
of uniformity. Of the remainder, 10 lamps from each of 
the eight other makers were compared with specimen lampe, 
and 55 of these 80 were found to ее to the values 
obtained in the specimen lam hese 55 were then sab- 
jected to the complete tests, which included measurement of 

power and consumption of energy at the commence- 
ment of the trial, and at the end of 50 hours, 100 hour, 
100, 600, and 800 hours. The average resulta were as fol- 
OWS :— 


Extreme readings. | Mean readings. 
beende, er, ber 
At commencement 14 1 to 83 232 (041 | 183 | 31 
After 50 hours. 82 „ 28 2582 41 175 3:37 
” 100 » . | 101 " 232 | 282 н 502 17 5 88 
„ 400 ,. .. 118 „ 190 300 „ 431 | 160 3 53 
„ 600 „ .. 114, 188 | 324 „ 426 | 147 3 83 
м. 500 » oes : 10 8 L1] 16:4 . о9о 


36 „ 44 
Experiments were also made опро? the effect of a badly 
regulated supply circuit upon the lamps. A certain number 
of lamps were 2 upon а circnit in which the voltage was 
made to vary from 104 to 118 volts. It was found that high 
Шык lamps gave out in less than 300 hours, although 
lamps of the same manufacture and efficiency had lasted over 
800 hours on a constant voltage circuit. Lamps taking 9:5 
to 4 watts per candle withstood the effect of the variation of 
better, but their candle-power diminished in 300 

to the same extent as it did in 800 hours in the tests- — 

at constant voltage. | i 


Aluminium in the United States.—It is interesting 
to note that the output of aluminium iu the United Statea 
during the year 1899 is placed at 6,500,000 1b:., which is an 
increase of 1,900,000 lbs. over the announced output of 
1898. These figures support the statement frequently made 
during the pest year that aluminium was winning in 
favour in many branches of trade and manufacture where it 
is used. The year 1900 gives good promise that the output 
of aluminium will bs materially increased, as the Pittsburg 
Reduction Company has only recently completed extensive 
improvements in its lower works on the lands of the Niagara 
Falls Hydraulic Power and Manufacturing T at 
Niagara Falls. Generally stated, the output capacity of the 
plant has been doubled, and the improvement has called for 
the installation of new turbines and generators in the power 
station at the water’s edge in the gorge. The works have 
been remodelled and an extensive new ventilating system 
establivhed. 


The Royal Society.— Before this Society yesterday after- 
noon the following лнй were read :—Dr. Waller, F. R. S., 
* On the Retinal Ourrents of the Frog's Eye, Excited by 
Light and Excited Electrically.” Miss Sowton, Ooserva-. 
тне on the Electromotive Phenomena of Non-Medullated 

erve," 


Vol 46. No. 1166 Manon 80, 1900. 


“THE ELECTRICAL REVIEW. | 


Pu eg n 


Transmission of Illuminating Gas.—The question f 
the distribution of the gas through existing pipes 
to cope with tbe demand is being much discussed in 
circles, Mr. F. Н. Shelton in а recent paper, iris. 
there is nothing but custom to warrant the unnal system of 
distributing coal gas at what he calls“ zephyr-like pressure " 
of a few inches of water. It is maintained that there is no 
reason why gas should not be transmitted at 60 lbs. pressure 
for the supply of outlying districts, that the bogey of internal 
condensation need not frighten anybody, and that the only 
question is that of the character of the main, the connections, 
and the neccesary fittings. It would appear that the 
“character of the main” is of itself a sufficiently serious 
question, inasmuch as it is well known that upon the existing 
en of laying mains, it is impossible to avoid leakageeven 

at a pressure of a few inches of water. Apart from this, how- 
ever, there is the further question of lowering of temperature 
due to expansion from 60 lbs. per equare inch to whatever 
acsi шау be suitable where the gag is burnt. Compared 

пеги opiner, the lot of the electrical engineer is a 

appy one, since һу doubling the E.M.F. of 

SES to transmit four times the energy to ап 

€ ШАГ distance with the same percentage of loss without 
troubling about * the character of the main.” | 


Eleetrie Car Equipments.—Under the auspices of the 


Liverpool Engineering Society, Mr. W. Н. Collis read a 


per at the Royal Institution, Golquitt Street, on 21st inst., 


ра 
on “ The Equipment of Electric Tramcars." He limited his 
remarks to a general description of the electrical devices in 
use on the Liverpool cars. 


The Institution of Junier Emgineers.—On March 


17th, a party of members of this Institution visited the 
City Road generating station of the County of London 
Brush Provincial Electric Lighting Company. 


Information Wanted.—In the note under this heading 
last week for “ cast-iron” commutator segments, read “ cast- 


per.” Perhaps some of our readers may now be able to 


come to Mr. Alkin’s assistance. 


NEW COMPANY REGISTERED. 


Yerkshire Automatic Gramophone 
Limited (65,999).— This wa y was registered оп March 19 
with a capital of £5,000 in £1 shares, to 
dealers in Ix Lou. now 
the авзои of “ Oecil 

m 


House, Wetherly, gentleman ; "Thomas Middlebrook, 36, Bun 
ge Road, eee 5 ; Arthur Harrison, 104, Fenton 
Street, Ta аср deir: South Lea, 
Leeds, article n G. Stones, 2 
Armley, peni, clerk. ' Registered without articles of association. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Electrical Lumiseriptor Company, Li Limited —— 799). - 
when 


-This company's annual return was 
40,761 sbares were taken up out ‘ef a nominal ‘capitals of £75,000 in 


£1 shares. 35,964 shares ate considered as fully paid, and £4,800 has © 


Limited ; 
March 13tb, © 


been paid on the remainder, leaving £7 in arrears. 


Anglo-American Telegraph Company, | 
(2,891 c).— This company’s annual return was filed on 
when the whole £7,000,000 capital stock had been paid in fall. 


London Electric Wire Company, Limited (86, b44)— 


This company’s annual return was filed on March 17th, when 7,512 
preference and 8,295 ordinary sbares bad been taken wp out of a 
nominal capital of £100,000 in 10,000 
Shares, sll of £5 each each; 9,860 of each class are considered as fall 
paid, and £40 £40,435 bas been paid up on 3,602 preference and 4,436 


Company, „ 
wire the business of 


, Olaremont Terrace, 


preference and 10,000 ordinary 


Neweastle and District Electric Lighting Company, 
Limited (28,022).—This company’s annual return 

March 7th, when the entire capital of £100,000, in £10 shares, was 
taken up; £9 bss been called up on each sbarco; £89,953 has been 
paid (including £290 in advance of calls), leaving £397 in arrears. 


Westminster Electric Supply Corporation, Limited 
(27,061).—This com s annual return was filed on March 1 
when the entire capital of 2850 600 in £5 shares was taken up and 
peid for in full. 


Neweastle-on-Tyne Electric Supply Company Limited 
(37,997).—This company’s annual return was on March 14, 
when 18,595 shares were taken up ont "ot a ш capital of 
£100,000 in £5 shares. £5 has been called up on each of 11 958 
shares, and £8 158. on each of 5,964. £86,881 5s, has been paid, 
8 бв. paid in ad vnde. £3,965 is considered as paid 


on 673 s 


CITY NOTES. 


The Yorkshire House-to-House Electricity Company. 


A GENERAL meeting of the members of tbis compeny was held at 

Leeds on 21st inst., for the pore of hearing a statement from the 

a perd (Mr. Grosvenor Talbot) as regards the winding up pro- 
ge 


The liquidator said that the company went into liquidation on February 10tb, 
1809. On November 8th, 1898, ement was entered into between the cam- 
рапу and the Leeds Colored M ereby the latier took over the whole of the 
undertaking of the company, the purchase price being the amount properly 
expended by tbe company upon the undertaking, and char:eable to the capital 
account up to н a 808, such purchase price to be discharged by the 
issue of Leeds tion 5 per cent. stock. The above agreements were duly 
confirmed by 1 shareholders. After adjustment of accounta between the com- 
pany and the Corporation, it wes asoe ed the amount due to the com- 

y was £217,420, ənd the Co tion issued 5 per cent. irredeemable stock 
or this amount in satisfaction. The liquidator and his advisory committee. 
very carefully conridered whether it would be better to divide this stock amo 
the shareholders, according to their respective holdings, or divide the stock an 
divide the cash. ^1 was found to beimpracticable to divide the steck, and, after 
obtaining the $ advice, it was resolved to it, and in May, 109, after 
trying in a num of other directions, an agreement was made with h Messrs. 
F. Banbury & Sons, London, whereby the т offered the stock for sale by tender 
at ше mu шшш price of £170 per cent., which minimum ора таз guaranteed 
by e issue was Vir read jor, and the av erage prios obteined was 
4110 es, ще per nominal £100 The roceeds of the sale amounted to. 
ааа oss, After тлу e sale price was payable in instalments, 
due Sra Aug ust +. and September 18:9; and immediately after the: 
various lostalmenta’b ad been paid, the liquidator made divisions” amon 8; 
shareholders, particulars of which were given in the-statement. The liquidato 
submitted an account of his deri and payment, from which it would 
tbat he had рач} з liabilities of the company to the extent of £39,788 10s. "iod. 
све, аво в other p and Pie im left a balance in the bank of 


у ` 
tion to say what probable final dividend would 
be paid to the shareholders. The amount at the 


pa: -entee, Mr. Rucker, would be £15,219 18s. 9d. Ther 
idees to buy their stock at all. He did not feel justified in run ran 

put ou$ the stock without а guarantee, or by holding it in thed hope. 
ibat e security would rise. 


County of London and Brush Provincial Electric 
Lighting Company, Limited. SEC 


Lorp Rammuoan presided at the annual meeting of this company a£ 

Via moving the adoption of the report, which was printed in las 
a 8 w WAS 

н люта Ватт 5 


transition, or non-dividend-pay stage. They had now passed, and 

from that Je and in » the presence of the sub- 

stantial dividend and handvome carry E i13 
to bespeak their further fo Шагиров 


mains, Ormers, 
never e ва Tr жы ial o hei TA 
refurn.. investments in 


d satisfactory 
0 — v 


He called special attention to a change in the form of accounts; a 
sum of £5,(00 forme ly appearing under reserve fund" had deen 
transferred to on, repairs, and renewals. To that sum bad 
set aside out of net те» and £4,000 from 


nd on repeirs, „„ had ear 
аё, d what ee ha had to divide for those purposes. With reference 
to the general revenue acéount, there was a very au increase 
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profits derived from their two London stations. Those stations 
were really the main of the business, and they looked to them to 
de their substantial profits in the long ren. The profits had more 

-< doubled within the last year. At the end of December they had 
connected with the mains an increase of over £50,000 8-0.р. lamps, 
and in applications for such lights there was an increase of over 
60,000 ligh The units sold increased by almost 100 per cent. 
Since Jsnusry 1st they bad received further applications from 
the Northern district for 8,185 lamps, and from the Southern 
districts for 6,005 lamps = 14,190 total; the sales of current 
showing 75 per cent. increase on the sales of 1899. This was 
quite as » if not better, than the best estimates that they 
‚ bad formed of the likely progress during the early of this year. 
Of course, some of the expenditure upon the Northern stations was, 
for the present, necessarily unproductive, and some of it in their new 
districts only commenced supply in the autumn. It had not yet had 
time to show what they walls аг in the way of profits in the 
fature, but so far as they form judgment by applications 
received from the new districts, as well as in the old districts, they 
would fully fulfil the expectations with which they entered upon this 
more recent expenditure. They had had very few mishaps, which 
had at no time interrupted the supply of current to a serious degree. 
They had had no complaints at as to the quality of the light 
supplied. If there had been any complaints, on investigation they 
furned out to be not serious or well founded. Their company was 
becoming more popular with customers. The districts they had the 
‘Fight to supply exceeded by nearly 50 per cent. the extent of the dis- 
tricts owned by any other supply company in the county of London, 
and they hoped that, taking the whole of their districts together, 
the experience they had hitherto had was as encouraging for 
the future as it could be reasonably expected to be. As to power 
supply last year, this was 253 H.P, . been 
received, rai the total: to a demand for H.P. The electric 
every other means of mechanical power, and 
stances it was a very 5 that they 


in the 


rage had 
reduced from 3:8d. per unit in 1898 to 2:432d. in 1899, and that not- 
withstanding the increased cost of coal. They were led to anticipate 
still further improvement in that respect during the current year. 
The made ia London during the year, was on the whole very 
, and it gave them the рар of very prosperous times 
in the future when the large mains which they had aid all through 
their districts, would have had additional demand for power supply 
which they had reasonable right to expect. When the company was 
started its policy and purpose was two-fold; 16 was to erect étations 
- north and south of the river capable of supplying any other districts 
than those in which the works were situated. That policy had been 
vindicated by time, and throughout the country generally it was 


years ago with reference to the old Bournemouth company. Taat 
was a satisfactory arrangement for both parties. They had pursued 
the same plan very recently in the case of the Richmond company. 


j 
Е 
1 
E 
E 
| 


The prios received was a 
that while it had met entirely this company's purposes and 
ena 


present 
OM OMNI ю юмо в тшу роо thing of it in the 
Oompany a 


exceptionally of lamps durin 
the year being 10,364, making the total connected 44,096, and they 
‘were to supply power to the Poole and District Traction Company. 
Although no! the Bournemouth Oompany, they had 
still a substantial interest in it, and he hoped that investment would 
tam out as the Richmond and Dover Oompink s had done, and prove 
to be a very valuable asset. Mr. Lawson's resi having been 
accepted, they had appointed Mr. Oharles Sparks as chief engineer. 
He 8 the death of Mr. Van Tromp, director, and also the 
fact that Mr. E. Garcke had found it necessary to leave the board 
because his time is so fully occupied with other large and successful 


works. 

The adoption of the report was seconded by Mr. J. B. Brarrn- 
WAITE,jun.g He: said that, the provincial stations were only means 
of emp their capital and su their income during 
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the time that the London stations were getting to work. The increase 
of 61,000 lamps was equivalent to an increase of 80 per cont., and the 
increase in the net profits was much larger, which was as it should 


de. The profit on the St. Luke's station last year was nearly four 
times what it was in 1898, and at Wandeworth more than double. 


. А BHABEHOLDZB pointed out that the 4 per cent. dividend they 
were receiving was not earned on the trading, but by the 
£32,000 profit on investments. 

Retiriag directora and auditors were re-elected, and the meeting 
closed with a Cordial vote of thants. 


STATEMENT OF ELECTRICITY GENERATED, SOLD, &с, 
| City Road Station. 


Units generated 1,199,094 
Units sold ; es 920,09 
Unite used on works 90 
Total acoounted for 949, 
Quantity anaccounted for.. 249,416 
Maximum supply demanded ; ne 1,290 xv. 
Wandsworth Station. 

Units generated i vs T T oi 1 066,280 
Units sold ee ee ee ee 846,431 
Unite used on works js - 1 a i3 vx 98,901 
Total accounted for.. Уз T" 0 © "T v 873,723 
Quantity un&ocounted for.. Я i 195,508 
Maximum supply demanded 781 Kw, 


Direct Spanish Telegraph Company. 
Tus Marquis of Tweeddale presided at the meeting of this company 


held at Winchester House on Tuesday, and in moving the adoption 
of the report and accounts, said that the traffic re showed a 
decréase of £6,352 due almost entirely to the fact the long 


Government meseages which passed between Spain and her colonies 
came to an end when peace was declared between the United States 
and 8 The company had now to depend entirely upon com- 
ial messages which, though much shorter, arc more nemerous 
and earn less money. The cables carried 25,000 more messages in 
1899 than in 1898. The increase of £598 in working expenses was 
nominal because they had to deduct £242 rent on the new premises 
in Gracechurch Street; the remainder was due to increments in 
ralaries, this being unavoidable because of the increased number of 
messages. The extraordinary expenses showed a reduction of £3,372 
as compared with 1898. e expenditure and extension of the 
London station amounted to £181 against £961 in 1898. Owing to 
the death of Mr. J. F. Mills, the late superintendent of the Lon 
station (who had been 26 years in the company’s service) changes 
had to be made in the staff, and in removing a superintendent from 
one place to the other an expense of £172 was incurred, but there 
‘would in future be a slight saving in superintendents’ salaries asa 


admitted that it was in the end far wiser and more economical to Tevulé of the change. The renewal of the wn line to 


Bilbao had been continuing, and further rene would take 
lace dur the current ycar. Oa the repairs to the landlines 
n Corn £300 had been expended. The break of the 


Bilbao cable was found to be due to kinks and corrosion. A con- 
‘siderable quantity of new cable was put in by the Hastern Oompany' 
. ба. Mirror. The reserve fund now amounts to £56,000, but in as 


much as it will cost at least £65,000 to renew the Bilbao cable, not to 
mention the Barcelona cable, the board thought it pradent to con- 
tinue for some time longer to add to the reserve fand. They were 
able to recommend a 4 per cent. dividend on the ordinary shares, but 
to do this they had to draw upon the contingencies fund for £1,357. 

Mr. J. D. PENDEA seconded the motion, and it was carried unani- 
arp as were also resolutions re-electing the chairman and 
ап i 


Rockhampton (Queensland) Gas and Coke Company, 


Limited. 


Тнв directors’ report for the ee ended December Sist, 1899, 
shows that efforts were made to £30,000 worth of 4 per cent. 
first mortgage debentares in London, for Me petpowe of redeeming 
the existing debentures, and for alterations improvements in the 
electrical plant, and also effecting necessary extensions of gas 
operations; but owing to the unsettled state of the London money 
market, it was found impossible to dispose of them at so low a rate 
of interest, and the loan was therefore placed bearing interest at the 
rate of 5 per cent. per annum. The gas opera profit 
of £2,225 Ов. 11d. The electrical operations show a loss cf £149 33. 1d. 


W. T. Glover & Co., Limited. 


Tun second ordinary annual meeting of this company was held 
last week at Manchester, Mr. Edmunds presiding. The 
report stated that the second year of the company's trading showed 
an increased volume of business, that the weg and ds investments had 
increased to the extent of £5,000, which had on to the 
reserve account, that the new issue of ordinary shares well 
taken up by the shareholders, and thatthe first issue of debenture 
was fully subscribed. The new works at Trafford Park will soon be 
completed. Meantime, the present works ате fully employed with 
profitable work, and the directors anticipate a favourable result in the 
trading of the coming year. j 
The ОнлтвмАн, in moving the adoption of the report, said that they 
had to congratulate themselves on their second year’s business as & 
company. They had had a fair share of success, for the 
profits, which in 1898 were £17,108, were last year £23,333. With 
respect to the new works at Trafford Park, it was right to say that 


E 


Vol. 46. No. 1,106, Мазон 30, 1900.] 


THE ELECTRICAL REVIEW. 


648 


would probably be the most up-to-date works in the country for 
beni cone 5 


gratifying number of а 
Mr. H. P. Hout secon 


irector 
Some discussion took place upon the su on of a shareholder 
as to cation being made to the Stock for a quotation, 
a resolution that such question could only be considered at 
me шщ after due ее 
shareholders afterwards, in special meeting, agreed to certain 
technical alterations in the articles of association. ^. 


t 


Dover Electricity Supply Company. 


Sm W. H. OnuNDALL presided on Wednesday, tho 91st inst., at the 
meeting of this company, held at Dover. In submitting the accounts, 
he stated that they recommended this year the distribution of a divi- 


dend of 3 oent. He might, however, remind the shareholders of 
the of these electrical en ; Which was of an essen- 
tially p character. They now got their feet on the 


rogressive 
lower rung of the ladder, and he hoped that substantial progress 
would be made from year to year. That this p те feature was 
recognised was evidenced from the fact that d tbe past year, 
when no dividend had eyen been recommended or declared, tha £5 


stock, paying 3 per cent., was, at that moment, at probably a slight dis- 
count, 


considered high 
condition. For the peros пош ыу 1% of this year more than 
кер ом during the same period 


heating and power. It was hoped that 


of the oompany by the creation of £25,000 of 6 


The opted, and the distribution of 
dividend at the rato of 3 per cent. was approved. 
directors were re-elected. 


Norwich Electricity Company, Limited, 


Tun ordinary general meeting of this company was held on the 21st 
"wm at Norwich, Mr. F. W. mer preniving. The report reads as 
ollows :— 


The directors have pleasure in submitting their eighth annual report to the share- 

holders, and trust it will be considered satisfactory. The demand for electricity, 
both for lighting and motive power, increases steadily by year, and there 
are no signs at present that it has reached its limit. 1 large number of new 
cust-mers have been acquired during 1899, and fresh applications are still 
being received. The increase in the number of new motors, which is largely in 
excess of that of any previous year, is especially satisfactory. 'The buildings 
originally ereoted at Duke Street having become inadequate tor dealing 
efficiently with the oonstantly increasing demand for current, it has. been 
п to make certain alterations and additions, including a new chimney 
shaft. This has been done in such a manner as to provide for some years to 
come for the probable requirements of the company's business. Further 
machinery is now being erected in the new buildings, and will be brought into use 
during the present year. The additional shares authorised by the meeting in 
March last were taken up by the existing shareholders at a premium, the 
amount of which has been placed to the reserve fund. The 4 percent. debentures 
originally issued have been called in and replaced by others at per cent, 
Including £275 18. 11d. brought forward from last year, and allowing for interest 
on debentures, bank interest, depreciation, and amounts added to reserve fund, 
the net revenue account shows a credit balance of £8,488 10s. 5d., out of which 
the directors pro to pay а dividend of 6 per cent., freeof income-tax, and 
to carry forward the balance of £125 9s. 10d. The directors who retire by rota- 
tion are Sir С.В. Gilman and Mr. E. Wild, who, being eligible, offer themselves 
for re-election. The auditor, Mr. J. Mottram, also retires, but is eligible for 
‘re-election. 
The CHAIBMAM, in moving the adoption of the report, gave some 
particulars as to the rapid development of the company’s operations 
during the past six years, and while congratulating the shareholders 
on the satisfactory position of their enterprise, expressed his great 
confidence in its continued prosperity. 

B, The motion was carried. | 

Mr. G. F. Вохтох moved the payment of a dividrnd of 6 per 


cent., free of income-tax, which was sconded by Mr. WiLD, and 


The National Electric Wiring Oompany, Limited. 


Tam report of the directors for the year ended December 31st, 1899, 


The gross profit for the period under review is £5,648 11s. 8d., from which has 
to be deducted expenses of administration, provision for bad апа doubtful 
debts, &c., amounting to £3,962 1~s. Id., leaving a balance of 21,785 18s. 2d. To 
this has to be added the balance carried forward at December 815%, 1998, viz., 
£1,222 8e. 8d., making a total of £3,006 1s. 5d. After deducting depreciation, &o., 


District Electric Supply Company, Limited 
y, Limited, the Northataptos ; 


Negotiations with other supply perci ge havin „lie ting arcas 
P., wan. in accordance 


warrants will be sent out on April $nd. A form of proxy is enclosed here with, 
which any shareholder unable to attend the annual meeting is invited to sign 
and return to the secretary two days before the date of meeting. | 


- The meeting is to be held at Faraday House on Monday, April 
2nd, at 13 o’clcck. 4 | " 


— 


The Brighton and Rottingdean Seashore Electric. 
| Tramroad Company. 


EN ripon of directors for the year ending December 31st, 1899, sub- 
mitted to the meeting held at the offices, Madeira Road, Brighton, on 
Tuesday, March 27th, reads as follows :— | 


The directors, in submitting their report, regret that they are unable fo 
announce any dividend either on the preference or shares. The work- 
ing expenses have been reduced, as anticipated, by obtaining electric power 
from the Brighton Corporation, but, unfortunately, the traffic receipts have 
fallen off by £846 17s., so that the net pront is not quite so good as in the previous 
year, being £565 Bs. Ad., against £564 19e. Bd. in 1896. This sum is barely 
sufficient to pay the interest on loans and deben which amounted last 
year to £617 17s. Yd. The new Marine Palace and Pier, now in course of con- 
struction, may fairly be expected to attract conside numbers to the eastern 
part of the town, which ought to be of great benefit to the Seaghore Railway. 

t will readily be seen that a very slight inorease in ‘traffic will enable the com- 
pany to pay a dividend on the preference sheres. Mr. E. J. W. Sang, one of 
the directors, retires by rotation, and beingeligible, offers himself for re-election. 
Mr. F. О. Clarke, auditor, also retires by rotation, and béing eligible, offers him- 
self for re-election. ? 


Evered & Co., Limited. 


Тнв directors’ report to December 31st, 1999, reads:— 


Your direotors submit the annexed balance-sheet, showing, after 
providing for debenture interest, amounting to £2,416 18s. 4d., a 
net profit of £83,843 0s. 7d., making, with £6,986 0s. 2d. brought 


forward from 1898, the sum of : Vs .. £40,829 0 9 
о be dealt with. = _——— 
An interim dividend at the rate of 74 per cent. per annum, to June 

80th, 1899 has been paid, absorbing .. ii 80 is . £6,402 18 0 

And your directors propose i 
To pay a dividend at the rate of 74 per cent. per annum for the а 

remaining віх months, which will absorb Ps ao .. 6,402 18 0 

и pay а bonus of 5 per cent. per annum for the year... .. 8,587 4 0 

» te off lant ee ee t ee oe ev ee oe ee 1,000 0 0 

9?9 ?9 uildings ee ee ee oe ee oe @e 4,000 0 0 

„ Place to an equalisation of dividends account 9" .. 2000 0 0 

" „ reserve. we ak wie T 2 - .. 5,000 0 0 

» carry forward to next account ci dà > “a .. 6,996 0 9 

240,329 0 9 


Your direotors consider the above report to be most satisfactory, and have 
pleasure in again reco the faot that the business continues to show sub- 
stantial progress, resulting in an increased amount of profit. The stocks have 
been most carefully taken at prices теце below the coste ruling at the end 
ofthe year. Messrs. F. A. Wallroth and W,. G. Kent are the retiring directors, 
and being eligible, offer themselves for re-election. The re-appointment of the 
auditors, Messrs. Chatteris, Nichols & Co., is recommended. : 


Liverpool District Lighting Company, Limited. - 


RA ирон submitted to shareholders on Wednesday, March 28th, 
ates:— 


The company’s operations in the Great Crosby and Waterloo district have 
been of a very satisfactory character. The number of lights connected at the 
be of the year was 2,059, which has been incr to 4,248 at December 
8186, and is now nearly 5,000. The number of consumers in the district has been 
more than doubled. To meet this demand it has necessary to put down 
new plant atthe generating station in Brighton Road. The free wiring system 
inaugurated in the Waterloo district has been very successful, about 1,000 ts 
having been connected on this principle at December 81st, and further orders 
are in hand. The demand for electric lighting in the Allerton and Woolton 
district has not inoreased to the extent anticipated. An offer has been received 
for the purchage of this portion of the business on favourable terms, which is 
waiting for the approval of Parliament. Owing to the rapid increase in Waterloo, 
it is notp ed that any portion of the money received: for the sale of the 

business will be returned to the shareholders, but will be used to develop the 
remaining districts. The contracting business of the company has again n 
fairly successful, The total profit for the year amounts to £640 Lis, 8d., out of 
which £298 15s. 84. has been applied to depreciation, and £100 deducted from 
preliminary expenses, leaving the sum of £191 128. 8d. to be carried forward to 

e year 1900. T'wo directors, Mr. Th. A. Von Sobbe and Mr. К. A. Beaver, retire 

by rotation, but offer themselves for re-election. ^ ` - 


4 Ы 


- 


544 


THE ELECTRICAL REVIEW. 


[Voi 46. No. 1,166, Manon 30, 1900. 


Prespectuses.—The Calcutta Tramways Company, 
Limited, has this week made an issue of £250,000 (part of a total 
authorised of £350,000) 43 per cent. first debenture stock, at 98. The 
company bas outstanding an issue of £100,000 of 5 per "cent. deben- 
tures which will be exchanged for debenture stock of this issue or 
paid off The principal object of the issue is to provide funds for 
converting the company’s system of tramways in Oalcutta from horse 
to electric traction. 

The list closed on Wednesday for town and Thursday for country, 
in an issue of £125,000 3% per cent. mortgage debenture atc ck, being 
the balance of an authorised issue of £250,000 of such capital in the 
Metropolitan Electric Supply Oompany. "The issue price was £94 
percent. Thecompany basan authorised share capital of £1,000,000, 
of which £850,000 is fully paid, and of 44 per cent. fi-st mortgage 
debenture stock for &950,000 (of ‘which £220,000 has been issued), in 
addition to the 3} per cent. . The company’s assets stood at 
December 31st at £1,174,688, whilst the gross profits in 1899 are put 
at 266,393. The present issue is made to extend and further develop 
the company’s business, as announced at the recent meeting of the 
company. 

Stock Exchange Notices.—Applications have been 
made to the Stock Exchange Committee to appoint a 
settling day in and to grant a quotation to Buenos Ayres and Bel- 
grano Electric Tramways Company, Limited—£120,000 5 cent. 
second debenture stock; National Telephone Oompany, mited— 
£500,000 4 per cent. debenture stock, and a further issue of 100,000 
ordinary shares of £5 each ; and to allow the following securities to 
be quoted in the Official List:—Edmundson's Electricity Oorpora- 
tion, Limited — £76,000 44 pt first mortgage debenture 
stock; Electric Railway and way Oarriage Works, Limited— 
shares of £5 each, fully The Committee has appointed 
a special settling day as under :— Tuesday, April 10th—F'raser and 
Ohalmers, Limited —F'urther issue ої £34,900 5 per cent. registered 
debentures of £100 each, Nos. 2,152 to 2 ‚500, and has ordered same, 
as well as the following to be quoted in the Official List:—Smith- 
field Markets Electric Supply Company, Limited—12,000 ordinary 
shares of £5 each, fully paid, Nos. 1 to 12,000, and £50,000 4 per 
cent. debenture stock. 


The Direct United States Cable Company, Limited.— 
The board have resolved upo the payment of an interim dividend 
of 3s. per share, free o ineom e ti ing at the rate of 3 per cent. 
per annum for the quarter end ing "March 91st, 1900; such dividend 
to be payable on and after April 26th next. 


London ed Corperation.—Owing to 


upon oar week, we are compelled to defer publica- 
tion of our spac 's meeting of this corporation until 
next issue. rd Saneago ded anå 3 W. H. = seconded 
the adoption of the dir directors 1 carried unanimously, 


as were the other resolutions su а 


Willans & . Limited.— The transfer books 
will be closed prior to the ordinary general meeting, from 28th inst, 
to 11th prox., dates inclusive. 


Globe Telegraph and Trust.—The directors announce 
an interim dividend of 3s. per share on the preference and 2s. 6d. per 
share on the ordinary shares. 

Eastern Extension Telegraph Company. — The 
directors have declared a dividend for the quarter ended December 
Slet of 2s. 6d. per share, together with a bonus of 4s. per share, or 2 
per cent., making 7 per cent. for the year, payable 26th prox. 


TRAFFIO REOEIFTS. 


—— —-— 

Bl F en for the week 
March 24 94th, оноо were 2157 1 ; receipts for corresponding 
1809, 2174 168. (A.; aggregate for half-year to date, 41,573 1s. 114, 

еза се Briste) Traumes and Corviess Company, Limited. ТЬ rece for the 

week ending March 23rd, 1600, were ыо 18s 74.3 rece inde 
peried, 1809, 49,091 112. 7d. ; inoresse, 479 

(be City ere Bow? Lenéen Bailwa сазана Й receipts for 

ending March 25th, 1 3, ditto March 26th, 1599, £1,108; 


(00. were 41,553, 
945. Total receipts for half-year. 1900, to date. 214,579: corre- 
280. Miles open March 25th, 1900, 


нута rici 1999, 219,849 ; increase 41 
nding à ease 
A7 March 26th, 1800, 53. 


Che Dover Tram The receipts fer the 
March 94th, 1800, were ur 117 8s. od.: March 

4124 196. 2d. 1 increase, £12 108. 7d. Totel асыры to date, 1500, 21,723 

14а, 1jd.; corresponding perio, 1000, 41,696 12s. 10d. ; Increase, £27 1s. 84d. 

Miles of track open, 1900, 8; 1899, 8. Car miles run, 1900, 4,589; 1899, 

4,858. Number of cars, 1900, 11; 1809, 11. 


4601 
герме > to Дам, £40,178 "Be. 44. ; 
17 increase $0 date, £8,035 Ta. 10 
b horses, as 


7 as gains 
by horses. for the corresponding period last year. 
Liverpoo! Overbead Company.—The receipts for the week endin 
March 25th, 1800, 5 21219: cervespording weeb last Wear 
41269; decrease, 450. Total ы in traffics for half- “year to date, 
21.240. 
The Scuth Staffordebire Tramways Company.—The receipts for the week 
ending March Ard, 1900, were 4607 1s. 2d.; March 24th, 1690, 4542 
* эе ү Aggregate receipts for (193 weeks, 41,209 б. d.; last year, тоз 


тч £81 742 
The mileage fined is 49 miles 
miles electricelly, 26 miles 


Zin, Use 


STOCKS AND SHARES. 


Wednesday Evening. 

Tum National War Loan having unloosed the nation's purse strings 
there is now a small rush of undertakings, new and old, before the 
public to appeal for capital. Oertainly the opportunity can only be 
regarded as an excellent one forthe promoter, or for the directors of 
& company requiring more money to develop its resources. Readers 
of this column stand in no need of reminding that many of the 
electrical supply concerns are in the letter condition, and the first to 
make a bid for public favour after the khaki excitement has quieted 
down, is the Metropolitan Electric Supply Company. An issme of 
£125,000 83 per cent. Mortgage Debenture stock has been made this 
week, at the comparatively low price of 94 per cent. This stock will 
in time rank equally with the existing 3j per cent. Debenture stock 
quoted in our list on the next page, the price of which is 97. For 
security three of the sections of the company's Willesden works are 
expressly set aside, and the stock bas also a specific charge on some 
of the Metropolitan’s freehold and leasehold properties, No market 
has been made in the Stock Exchange, во that for "stagging" par- 
poses the issue was useless, but as an investment the stock is distinctly 
attractive. 


As regards the prices of supply shares, the tendency bas again been 
towards better things. City of London Ordinary improved, the 
reassuring tone of the speakers аб the recent meeting causing a few 
buyers to come into the market in order to average their holdings. 
Oharing Cross and Strand are also higher; Bt. James's and Pall Mall 
fail to recover their recent drop. At length Smithfield Market 
shares are quoted in the Official List, the nominal price being 2}— 
22, while the 4 per cent. Dabenture stock is 85—95, an absurdly wide 
price. The Oounty of London and Brush Provincial Electric Oompany 
held its meeting last Monday, when the chairman spoke of the great 
progress which has been made in the last 12 months, but the shares 
show no change in price. It is interesting to note that the company’s 
latest baby, the Dover Electric, was able to pay a dividend for last 
year at the rate of 3 percent. 


A smart advance in Anglo-American issues is the заа feature 
of note in the telegraph market. The sudden boom in American 
railroad shares gave inside operators in Anglo A” the chance for 
which they have long been waiting in order to advance their stocks. 
A strong “tip” bas been circulated in the Stock Exchange that 
Anglo “A” will go to 20 within a few weeks, and the House has 
bought a good deal for private speculation. At the present price, 
and on the basis of last year’s dividend, the yield to a purchaser 
works out to about 8 per cent. For our part, we are always inclined 
to distrust a rapid rise in Anglo A,“ the general rule being that a 
sharp reaction is likely to follow. The Preferred stock is another 
point to the good on the week, and bas now reached 1174. Again 
we would counsel our readers who bought at 1144 to keep the stock 
for 120 or thereabouts. Other Anglo-American telegraph companies 
bave not benefited to any extent by the boom in Yankees, and the 
only other changes in the price-list are a few unimportant rises in 
the Debenture stccks of several of the concerns. National Tele- 
phone issues are lifeless, and the new stock and shares are barely 
mentioned. 


City and South London Railway is in demand upon the various 
extensions of the company’s undertaking, with which we dealt in 
detail last week. Central Londons are also on the up grade, 
although public interest is but little stimulated by the hope of the 
line's early opening. The Deferred half-shares are fancied by a good 
many who dabble in Central Londons, and there are now market 
buyers at £5, which is 5s. better than the Preferred balf-sbares. 


British Electric Traction exbibit no change, but there have been 
one or two buyers of the new Ordinary shares, which are now quoted 
at 17. Anglo Argentines are harder at 4j. Buenos Ayres and 
Belgrano “ А” Preference are 5, and tbe "B"—in which there is a 
much more restricted market—remain at 43. Calcutta sbares are 9, 
unaffected by the new issue of £250.000 44 per cent. First Dobenture 
stock which tbe company bas been cffering this week at 98. It is to 
be redeemed at par if and when the compspy's undertaking is bought 
by the Corporation of Calcutta, which cannot take place until 1931, 
or it may be redeemed at any time after 1910 at 105. The investor, 
of oc urse, does not expect to obtain a gilt-edged 44 per cent. security 


at 98, but the interest appears to be well covered. The main object 


of the ist ue is to provide funds for cor verting the company's syetem 


94 tramways in Calcutta from horse to electric traction, and the 


overhead trolley system is to be adopted. 
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вок арче ове 
: Present AMB Dividenda for ссе s Qut E ing EM 
q — 3 share the last three years, | March Ast. March 38th. — ӨШ, 
19 xu. cp C D кк кийи: ш шш сака эи ; 
YT f 1807, | 1808, | 1509. ние. Lowest. 
n 110,900 African Direct Direct Telegraph, 4 % теа, eee ene өөө 100 soe eee eee 99 —108 100 —104 éso oe E 
Ё ' 25,000 | Amason Telegraph, 10 | ... oe — | 3 — 4 8— 4 ses -— 
: 275,820 . , Nos. 1 ю 1,380 Bed, | 100 з les od 73/6168 — 68 66 — 68 | 67 654 
Г 5, eve eee eee * — — 5 
= 8,062,240 nS A 6 6% Pref. eee eee өөө 8 CRURA, 6 @ 6 2% 116 — 117 117 — 118 1173 1162 
|: . 8,003,240 hone, 12 Deferred... eot eee 696 Sto DE. 49 18а. 5. 144 р 15 15 = 153 153 15 
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8 10,000,000 Бата ý бег к $e coe $100 | 8 8 .. |165 —175 165 —175 
is 1, 884, 85 do. Sterling 50 year 4 V Deb. Stock Red. . |108 —105 |103 —106 | 1043 
R 224,850 8 Telephone and Manufacturing | 10/- | 14 1 ; Ф 4 . Я 
Ec 16,000 Ouba Telegraph eee eee oe өөө еөе eee 1 8 oo 9 — 10 9 ==» 10 
| 6,000 Do. 10 y 4 Pret. 060 sos eee TT] eo 10 10 10 ° 19 — 20 19 — 20 м 
ki: 12, Direct Spanish eee eee oe eee eee eee eee 4 — 6 4 — 5 ° ° 
р 6,000 Do. do. 10 Oum. Pref. TT] ove 5 10 ee IT TI 9 — 10 9 — 10 е 
- 80, Do do. є Debs. eot өөө PIT) 600 —105% 101—10595 
60,7101| Direct United States Cable s.. s. өөө „| 20 | 88% | 83% |8 % | 114— 13 11j— 13 ПН 112 
" 000 Direct West India Cable, 4 P Reg. Deb. — .« . 100 ... —102 [100 —108 
" 4,000,000 | Bastern Telegraph, Ord. e "P "A Stock 7 %17% | ... 155 —160 |155 —100 157 
» 1,796,000 . [11 eee 100 eee eee 98 —lul 98 —101 1003 99 
“| 0000 | Nastern Trester, Actralasia, and China Telegraph .: 107 K |7% 7 5 [16 — 16 1 — 1% | 16] isi 
* 250 000 astern eee 0 : = — 1 6 
d i Do. 59 (Aus. Gov. Sub.) Deb., 1900, red. ann. „WV 
К. 16, UU drgs reg. 1—1 040 8 ,976—4,836 100 b 96 eee "TT 102 108 100 —108 eee ene 
°} L) s : 
64, 00 Do. do. Bearer, 1,050—8,975, 4,827 837—6,400 | 100 |5 vs | .. поо —108 |100 —108 
Í 830,000! Do. Бы Deb. Stock eee eee 4% Mort. I Deb... 390€ 4 eee T 115 —1420 115 —1420 1164 1153 
520 Bastern African Telegraph, ‚ Deb., 
i mom. De. ae ap us ete cece | м| | — | fn eg hon Caoa , | 
| JUUS eee eee ove — — TID eee 
Е: 180,837 ec int „о „ , 0149 GAY | .. 113— 1 113— 12 | 117] 19 
X. 180,043 Do. do. 6 6 Pref. [TI СІІ) 10 8 6 { eee 154— 1s 15)— 16. 1 16 154i 
" 150,000 Great кеа Тоз eec О |10 LII eee 82 = 84 33 — 84 33 Qo 
" 86,900 mn and Berm 51" 1 rs is } = 060 eee ove 99 — 1028 100 —108 А eve eee 
Же 17,000 ndo-Buropean Telegra eee ee 25 10 10 95 TIT 64 — 58 54 — 88 eee one 
& 100,0 UL London Platino-Braailian ph gr 77 "Т 100 6 696 TY 104 —107 xd 105 —108 105 ITI] 
| 72,680 | Montevideo Telephone, маш. 2 8 ов. 1 to 72,080 ... ld 46 к К | à $ "m ose 
d 96,403 Do. do. 8% Pref., Nos. 1 to 88,4% 14 K |49 | 3 1 1 и aes 
ET 490,000 National Telephone, 1 480 "m. TI) oe өөө vec 5 6 6 & б Fas 5 — 5 53 4! 
204 15,000 Do. 695 Oum. lst Fre. | 10) 6 6 6 14 — 16 14 — 16 oes . 
| чо E фес ла TEBE ES a аи 
as 000 on- eum. А - T 
E 1,899,471 Do. Red. ` оо 83% | 83% | 34% | 97 —100 | 97 —100 | 99 | 984 
| 171,504 | Orientel Mos. 1 to 171,604, fully paid 10154 * | t— 1 1 
- 100,0001 Pacific and European те 4 7 Guar. Debs., 1 to 1,000... | 100 | 4 m .. 1101 —104 |103 —105 Т - 
: 11,899 Reuters өөө „„ oe өөө 00 00 eee 996 8 б eee ees 7 xa 8 7 — 8 
| 48,000 | Unived River n ii e £- | 5159 169% 69% "Mu 4 5 24 a 
* 8 | T 
Я. 16,630 50: 5 y 4 Cum. Pref. Nos. 1—16, 639 B ee eee e$ . | ka d Буз „5 
i i 179,947 ü do. 5 Debs. ... eee vee [9900 ee 0 ‚ |108 —106 108 —106 wee 
ii 300,0 UU Went N e 100 % ТҮ 97 —100 97 — 100 ede 
* 80,008 | West Coast of Ameriga, А 130,000 and. 58,001-- 06| 3 | ... ees à i— 1 1 0 T 
1 150,000 ёо. Doba., 1— 1,500 с А бнг ub. 100 e eee 100 —108 |100 —108 T - 
2 889,781 bee and B is nh dee Btock Red. ... EET - ora — 5 "n m^ ; one 
pi 305 993 estern Telegra 08. 1 coe eee eee nee oe 44— 44— = 5. 1 
u 75,000 Do. 5 y 4 Debs. aud series, 1906 [III 100 eo? өөө ee 106 —100 106 —109 oe a 
7 84,508 E "mm de. 6 Cum, 1% Pref bleg |] 9j— af of af pe 
Ld © өөө eee eee eee T 
E 4,009 Do. бо. Cum. Aud Pref, ... | 10 | 6 — | р 8 | T— 8 7 | 
| 30,000 ро. de. Sx Debs., Mos. 1 to 1,800 | 100 | 6 - .. 104 —107 |104 —107 з - 
188, 100] Western Union of v. 8. 20 95 Ster. Bonds ... | 100 | 6 сй 


se | роо —104 100—104 | .. 


ELECTRICITY SUPPLY COMPANIES. 


19,661 B & Kensing ton Жоо. L4. Bu ‚ Ord. 101 to 19,761 4 6 вее 7 — 8 7 — 8 7. 
000 Rd do. i 7 % Cum. Pref... 7 ї | : oo 8) - 9 9— RG A 
50,000 | Charing Oross and Strand Electricity Sopp eos - 7 8 %19% | 9 — 10 — 104 103 | 10 
000 “0 E do. Bupply Ord. 95 Oum. Pref. 6 6 * 6 * bj — 6 — : 71 71 
100 do. o. 9 Deb. Stook Бей... 4 „ |no —13 |110 —13 : 
60,000 | City of London Blectric Lighting, l. 40,001—100, 000 ... 10 6 4% > 10 — 11 103 | 10 
400.000 Do. $: D aca. Sly. “ag чап ll paid 5 5 ud 17. [i cimi 
9 Өө ET _ —1/ 
40,000 | Ooanty of & Вечен A ўа, n mil | 4% ' 0—10 9)— 1 10} 
30,000! Do. do. s ' 0,001 60,000 695,169 121— 18} | 121— 1 
200,000 Ро, 49% Deb. Stock, Prov. ере. 001. = E '09 — 113 109 —113 
26,100 | Edmundsons Elec. Corp., Ord. Shares SN 5 „7 905 43— 44 - 5 "e 
110,000 | London Electric Supply Corporation, Limited, Ord. eee " 1$— a 11— 2 
48, 050 Do. do. 3 б... | 44 — 44 — 5 SW & 
185,000 Metropolitan Во В eae ва, 6˙ 6 * 6 * reer dac | 
$ u U 9 ee к x ERA I» TT 
230,000 a 21 Mortgage Debentare Bock 44% | ... i h —117 E —117 ues ТА 
6.43 NEL тыны E — 5 " 69 |69 17% 80 e d| 154 — 16, 61 18 
. eee = x = 1 
21.350 86. James's and Pall Mall Electric Light, Ord D D 144% | 16 — 16 4 — 16 14 m 
30,000 Do. do. 7% Pref., 20,081 to 40,080 7 7 t ы 


65,000 | South London Electricity Supply, Ord. Е 
79,900 | Westminster Blectric Supply, Ord., 101 to 80,000 — "m 


1 >й — 4 — m 
11 * i29, 12 Ф | 33— 14 | 183—164 | мА 14g 
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| SHARE LIST OF ELEOTRIOAL OOMPANIES—Consmucs. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


Dividends О 
Te NAME | the last three years. Mar. 2lat 
og o oo 99 9 n. 1b. IS. 
65,000 Aluminium shares, Nos. 1—85, 000 TI өөө өөө өз 23— 84 
90,000 Do. 4 95 1st Mort. Deb. Stock Red. EE ees eas 97 —102 
30,000 | British Blectric Traction... ... 6 ... | 17 — 18 
80,000 Do. 6 Oum. Pref. 90, 001—00, 000 “ | 18 — 184 
300,000 Do. do. E% P Stock ... "T | 126 —129 
45,0001 British Electric Works Oo., Ord. £1 shares, 50,001—95,000 es ШЕ i— 1 
50,000 |t Do. do. 6 9, Oum. Pref., 1—50,000. „ У i— 1 
500 Do. 4j % lat Mort. Deb. н es | s | 99 —101 
40,000 British in a Wire Ord, Now 1 to 40,000 . | 20 %| 11 — 12 
37,500 0. 6 95Cum. Pref. Nos. 1 to 27, 500 x К 6 — 64 
90,000 Brush е 9 1 to 90,000 eot б @ oe 11— 24 
90,000 Я on- um. 6 % Pref., 1 to 90,000 6 24— 
126,000! Do. do. & Perp b. Stock eee ees 108 —113 
50,000 до. 2nd Deb. Stock Red. .. .. ]|102 —105 
80,000 | Oallender’s Cable Construction shares, Nos. 1—20,000 ... 121 15 Ф ... | 14— 154 
20,000 0 do 5 Y Cum. Pref. .. - әз 
90, Do. do. 44 Ф 1st Mort. Deb. Stock Red = wee 111 —115 
318,688 | Oentral London Railway, 8 dis 880 séi à ‘i 10} 
9 Do. do. Pref. half- eve ee eee ee 54 
71,447 Do. Def. do. TT í ec » s 54 
855,000 | City and South London Railwa 225 117 66 — 68 
87, до. shares, Nos. 22,501 to 60, 000 £5 10s. pd TI ee 44— 54 
82,098 Crompton & Oo., ii 1 to М Beg. Debe. 1 ee ot! e oe 84— 4 
st ort. ; А to 900 
100,000 00, and 901 to 11,000 of £50 Red. e| (98. 101 
„281 dison & Swan Utd. II. 14, "А shares, £8 pd. 1 099,261 6 - 2 — 4 ' 
17,189 ‘Do. z ” Shares, 01—017,189 6 eee 34 — 
944,028 Neth do 4 % Deb. Stock Red. Jeg .. | 98 — 96 
112,100 Жок beate. ; to 112,100 [II soe eon eee 6 0 21 — 28 
25,000 Ро, Oum. Pref., 1 to 26,000 ... 7 idi 21 — 
"91196 1 Do. M И 5 Рагр. тусуд 70,000 Stock... ae avg Pact 
lmore a Oopper [TI coe TIT TE — 
9, 000 Henleys CW & Batley, 7 7% bom Nel. 1 to 9,600 éss 7 .. | 10 — 12 
80,000 шебш АЫ ‚ „ Works, Ord. ... iss 50е 14 4116 9% 131— 144 
12,000 do. Pref. ... sss 7 ms 
50,000 DA do. do. E ort. Deb. Stock oe eee oe 110 —114 
50,000 | India-Rubber, Gutte-Percha and T h Works - 10 P. | 31 — 22 
800,000 Do. do. do. 1st Mort. Debe. "T . |101 —106 
87,500 |tLiverpool Overhead Railway, Ord. ... MET d 8} 33 91— 98 
10,000 do. Pref., een e 5 5 13 — 18} 
5850 Tea Construction 15 15 86 — 40 
160,000 4 Deb. Bds. Nos. 1 to 1,500 Rod. 100 Я i .. 1102 —106 
20,000 иг: Am Мал › Ord. Nos. 1 to 30,000 dv 5 ... ee 9 — 10 
20,000 do. 59 Om. Prf. Nos. 1 to mM — 5 ... xis i bài— 6 ' 
540,0001 Nes and Oity Railway, Ord. Stock... ..1100| ... | 894] 3 $101 —106 | | 
+ Quotations on Liverpool Stock Eixohange. t Uniess otherwise stated all 
LATEST LU EE QUOTATIONS OF SECURITIES NOT OFFICIALLY Q | 
*Bi ham Electric 8 Ordinary 8—1 K Kn bridge Electrio Shares 45- 
оо А рерге 11 rel 4100, 10-108 . ысу 1st polars, plese AMAN ош 5 (fully paid), N 4 
National Electric Free ES n Dividend, 1899, on Ordinary Shares 11% 
Oldbam, Ashton, and Hyde E : 4 pd), Ora. 1 * | i шп 110 nb ee ats Pref. (£6 pd.), 6—64. 
Bmithfield Market Electric, os = : h er, £10 (fally paid), 
* From Birmingham Bhare List. Bank rete of discount 4 per cent. (January 25th, 1900). m 
MARKET QUOTATIONS, Wednesday, March 28th. 
This week. | Last weak. Ine. or Dec. METALS. . (continued). This week. | Lam week. 
соса, б r Sheet өө өө oe ton 
ы рег owt. i oe б “oppe? vn: эө — ton 
a per owt. ы oe 0 i Electro) Bare .. per ton 
Я а рег owt. 7 ee 6 " Sheets. Per ton 
a per owt. "T e si 4 Rod .. per 
4 . per owt, 40/- ee Ld T " H. O. wire Per lb 
& per ton 499 т, f Ebenite Rod өө T ee per 
а per ton arı an [E] f и Sheed ee Ж І ee per Ib 
а per ton 41 ; a German Silver Wire ..  .. per lb. 
а per ton 415 215 vs h Guita- fne А eo per lb. 
& per ton 4816 18 £16 10 А h Indie-rubber, fine ee рет lb. 
a per gal. ЧА ЧА T (Iron, Charecal Sheets .. .. per ton 
а рет gal Б s € „ Pig (Cleveland warrants) per ton 
a per 486 10 487 10s. dec б» aecorüiagtosise per ton 
а per ton 896 896 ee € 4, Serap, vy s ee per ton 
а per ton 5 mi - € „ — Wire galvanised Мо. 8.. per ton 
x Ber | a 2 ie g Lead, English Ingot .. .. per ton 
T 6/6 мзш аан! Wire No 28: N V 
a : n. 43d. 444. "i g Mercury . per bone 49136 | 49136 
а per ton au A94 А 2 Mica (ia original cases), small per lb. | 84. to 9d. | 84. to 0d. 
: Porem.) 9 | 68. zo [42 2 on de Fer . 4% b 13 % 
of Magnesia... .. per ten 44 10 44 10 5 P ronse, lb. 1/1 to 1 to 1/4 
a Bulphur, Bublimed Flewers .. Der ton 66 46 m , d fonsa, ы castinga Der Ib. DI to 14 NI vo Vi 
a и ee ee per ton 85 10 85 10 Р 4 " г1'8 str'p & sheet per lb, | From 1/8 | From 1/8 
@ g ашо e? per ton 45 £5 ° ee ee per 48 12 48 12 
: Boda, Caustic (white % .. per (08 xs a gir ы ? Silicium one гө КА Фә pero. юн. шз у аш 
a " Bichromate, casks .. рег1Ь 344. 844 (Buel Maine шрын. о 466 458 
METALS, &о g Tin, block .. eo o Per en 440 |4140 to S141 
Aluminium Wire, in ton lots.. per en 4394 4294 9 ... . .. per b. 19 19 " 
b J In ton lote.. per ton 4191 £191 ts я „ wire Nos. 1 016 . .. per Id. 1.9 Lll 3d. dec. 
р Bebbitt's . per ton | £80 to £150 485 to 2166 deo. р White Anti - friction Metals 
: Bran (оет P to 1") basis рег TA xd 10 14 шо iY “ White Ant” dandi bs eg a: ои 440 to 470 
i " n Чы аган E per TS 9d а E . | ar ен Bert Far, $ loe ib T per Ib. 6d. T 
ee x ib. * . » , ee " 
Copper Tubes (brazed) ©. po per 15 | PE m 9 s M | ) „ 3 "Ra „Вам, 10 Ibs. per Ib. | ak io | E 
wn) .. : : EN " | 
205 Copper Bars (bent selected) . pardon EE 10 £4 10 а. d Zino, ate, 1m (Vielle Montague ped.) p. t. £37 5 nett. | 297 6 nett. | 
Оз otations Quotati Quotation 
a Монге. Bok Oo. f The. Inde Rubber Gutta-Percha, and | b Монге. Seria (НЕ Limited. 
> The British Aluminium Company, Ld, Works Company, Lei. m Messrs. W. T. Glover & Oo., 
e Мове. Thos. Bolten & Bene. Moesers. James & Shakspeare, a e 
d Mesws, F. W & a Jackson & Tall. e Mossrs. Johnson, Matthey ё Oo.. Ltd 
6 Messrs. Smith а Co. € Messrs, Bolling & Lewe. э Zhe ’ 
| Messrs, Henry О. Feo & 00, 
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THE ACTION OF ELEOTRIO TRAMWAY 
CURRENTS ON SUBMARINE TELE- 
GRAPH CABLES AND OTHER ELECTRIC 
OIRCUITS.* 


Discussion. 
Тнв discussion on this paper took place on February 20th, 1900. 

Mr. W. M’Wumrsr (Member) said that what was technicall 
known to electricians as earth conductivity must be exceedingly hig 
at the Oape. He remembered, prosesi 25 years ago, ha & 
similar trouble with an earth fault on a section of a railway in the 
English lake district near Ooniston. Any one who had been there 
knew that the geological formation was largely of slate. Much 
trouble was ex : with the telegraphs, and wires had to be run 
a long way to get good earth. On one occasion a bresk-down occurred 
at the next station to Coniston Lake which gave great trouble. To 
his mind the fault as explained was clearly a bad earth connection 
but there was a great deal of opposition to that. He was first of all 
told thas there were earth wires carried out to the railway metals, and 
also an earth wire carried to a pump. Finally there was a total break- 
down, and it was arranged to dig trenches opposite the station, in a 
meadow, and to Pe therein huge earth plates. While this was in 
progress other th were tried to remedy the matter. The railway 
crossed the river about 100 yards from the station, and every one 
enid that if the earth plate was placed into the river all would be right. 
A coil of No. 8 galvanised iron wire was laid out and put into the 
river, but to the astonishment of all it made almost no improvement. 
Af first the earth was tested as 60 ohms, that was to the railway 
metals and the pump. When the earth plates were put into the 
meadow the resistance fell only 4 ohms, leaving 56 ohms, and with 
the coil in the river the was reduced by 2 ohms more, 
leaving it at 54. He was told that his opinion was wrong, that it 
was not the earth but something else. He next examined the pump, 
and traced the earth wire, and found that it was bolted to the fi 
of the pump. The pump had a guo-metal body to which the suction 
pipe was a by another flange. The flanges, however, were 
carefully insulated from each other by means of a leather washer, 
the bolts were rusty, and the connection, therefore, between the 
suction pipe and the earth wire, must have been electrically bad. He 
connected a bit of wire from the pipe to the earth wire above the 
flanges, and the resistance was then found to be under one ohm. He 
mentioned these details because it was quite evident to him that the 
river, the meadow opposite, and the rails, were carried in a rocky 
basin, which was, no doubt, thoroughly insulated. There was no 
means for the electricity to get away until the earth wire was con- 
nected to the water bearing strata by meansof the suction pipe, then 
conductivity was obtained. It seemed that this, in a large measure, 
explained the state of affairs at Table Bay. The currents he granted 
were much heavier than they ought to have been, and such as the 
Board of Trade wonld not allow to exist in Glasgow. No doubt the 
leakage currents spread right out into the bay getting into the 
salt water and the sheathing of the cable which every one knew acted 
аз а good conductor, then, largely following the cable route for a 
distance of a mile or more, they returned through the sea and earth 
to the tramway power station. Не did not think there was any 

uestion of indu is reor тор ы дый сте purely а case of 
electric leakage along the ; thereby indu 5 
of strength or direction, currents in the insalated core of the cab 
He once had a case in Glasgow which threw a good deal of light on 
this point. В after the North British Railway introduced their 
system of train lighting between College and Finnieston Stations, a 
hone circuit gave a great deal of trouble. Occasionally it worked 
all right, and be wondered where the fault occurred, till one day the 
assistant in charge said —" I cannot understand it, Mr. M'Whirter, but 
the telephone is always right on Sundays.” The wires ran parallel to 
the North British underground railway, at a distance of probably 
100 yards from the train lighting currents on the low-level line. 
Listening carefally at the telephone he could hear the intermittent 
connection between the collector and the rail as the trains moved 
along the line. He then cut away the wires, and pat улпш 
wire, and the trouble disappeared. He was certain Prof. 


remedy would be a one whatever the 


Prof. Jamieson, in reply, said he was glad to hear Mr. M'Whirter's 
remarks regarding bad © earths,” for it reminded him of several 
mysterious and defective circaits with which he had to deal in 
connection with land line work in South America. He was also 
pleased that Mr. M'Whirter agreed with him in considering that 
the greatest cause of the interferences was due to the return stray 
currents from the rails ng along the cable sheathing, and 
thereby inducing currents in the insulated conductor. 

Mr. W. B. Sars: Questioned if there would be any inductive 
effect due to the leakage current, seeing that in the part of the 
cable circuit affected, one conductor was completely enclosed in 
the other. He thought Mr. M'Whirter was right in contending 
that the effecta were due to the direct action of the stray currents 
which would y produce а difference of potential in the 
circuit, and that the inductive disturbances must practically be zero. 
No magnetic field would be set up inside the sheathing due to 


-e — 


* Discussion on Prof. Jamieson's paper, read before the Institution 
of Engineers and Shipbuilders of Bcotland. | 
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stray currents flowing in it, and apparently the effective induction 
would act equally and oppositely in the two parts the cable 
circuit, viz, the core, and the sheathing and sea water, as these 
would be cut simultaneously by the magnetic lines of force generated. 

Prof. Jameson: Mr. Bayers was evidently under the impression 
that the interferences were due to these stray currents finding their 
way along the sheathing directly to the receiving instraments by 
the earth connection of the latter. 


Mr. BaAvmng again requested the attention of the meeting, but 
owing to the lateness of the hour the chairman suggested that the 
point raised by Mr. Sayers should be submitted to experiment, and 

at the report of the result should be embodied in the precsedings. 

The man moved а vote of thanks to Prof. Jamieson for his 


paper. 
Ess motion was heartily agreed to. 


| CORRESPONDEXOS. ; 
Prof. Jau1ssox: Mr. M'Whirter kindly placed his works and in- 
struments at their disposal, for purposes of ex t, and joined 
вр т? feet of well-ingulated core sh with iron, as shown 
y fig. 10. 


Fia. 10. 


lst Experiment.—The two conducting wires from the storage cell 
and key were securely bound to the iron sheathing about 50 feet 
apart, leaving about 10 feet of the sheathing free at each end of the 


cable. Тһе ends of the core of this cable were connected to a tele- 


phone and a sensitive D'Arsonval mirror galvanometer as shown. 
ach time the cell circuit was closed, a click from the telephone was 
heard and a deflection of the galvanometer observed. This proved 
conclusively that currents were induced in the central insulated con- 


ductor by the primary currents sent the surrounding sheathing. 
The was varied by substitu alternate currents from 
an alternator, with similar results. 

1 Сей, 


Twin Core 
NV eS A IK 


Fia. 11. 


2nd Experiment.—The previous cable was now replaced by one 
having a twin twisted core with similar iron sheathing and connected 
up as indicated by fig. 11. In this case, neither sound from the 
telephone nor any movement of the galvanometer was observable, 
thus proving the efficacy of the twin core as an anti-inductive pro- 
tection interferences from intermittent currents passing 
along the outside sheathing. 


Fra. 12. 


9rd Experiment.—Bince Mr. Sayers considered that the 1st Experi- 
ment, а 10, did not truly represent the case at Oape Town, the 
single core cable was connected up in the manner shown by fig. 12. 
Here a condenser was introduced between the eentral conductor and 
the telephone, and the other terminal of the latter was connected to 
the outside sheathing, which was duly earthed. The cable was laid 
on the workshop floor and the farther end of the central conductor 
was connected through 10,000 ohms to the sheathing, as represented 
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in fig. 1 of the paper, with the exception of a condenser at the farther 
end. In this case, when intermittent currents were sent along the 
50 feet of пры тош the в cell, the telephone immediately 
responded. But Mr. Sayers said that, in this case, these effects 
тете not produced from induction solely, for he thought that the 
battery current split at the point of attachment to the . И 
it did, the portion of current which came from this attachment алоб 
the sheathing to the telephone was opposta to the induced curren 


from the central core, and so it was in case of the Оаре cable. It 
should be observed, however, that the resistance of the 50 feet circuit 


along the sheathing was one-third of an ohm, since 6 amperes 
was registered therein from the 2-volt cell when the key was down; 
whereas the telephone circuit, which truly represented the Kelvin 
siphon recorder circuit at the Cape in miniature, bad almost infinite 
resistance owing to the condenser and the 10,000 ohms. No apparent 
So ee whether the sheating was earthed or not 
sen 

4th Experiment.—The conditions in fig. 18, as proposed by Mr. 

‘Bayers, introduced an entirely different problem from that under 


Sih Experiment.—On a subsequent occasion, in the presence of 
Mr. E. Н. Parker, Mr. David Re ,and myself, Mr. M'Whirter 
repeated Experiment 1, with a cable having only a lead sheath, in 
order to avoid any effect due to the lay or twist of iron armour. In 
this case CC the defiections of the 
galvanometer were even greater t 
proved conclusively that intermittent currents in a tube did induce 
currents in an insulated conductor within it. 

Mr. W. M'WainrEA: In order to test the difference of opinion 
brou . his works ab Holm Street, 

oured cables to represent as nearly as 

pe , ав explained by Prof. 

amieson. The cable used in the first and third experiments had an 
insulated oore, „ and armoured. 


armour 50 feet apart, by means of twin twisted cable, thus avoiding 
connecting wires. The battery connections 


e stray leakage currents along the cable 
sheathing мео сарез оќ indecing currents in the insulated core of 


Experiment.—Ourrenta were now sent, under similar conditions, 
throagh the sheathing of the cable with twin twisted cores, the cores 
being joined together аё one end and to the telephone and galvano- 
meter aè the other end. In the hone there was perfect silence, 
and the galvanometer was una , thus provivg that any inductive 
effect upon one core was met by an equal but te effect in the 
other, and also that the adoption of a cable with a twisted twin core 
earthed out at sea would remove the interference caused 


traction. 
F = сазе WM NON gig ay hp the fi 
sheathing was p earthed along its 3 Ww 
this condition one end of the sh . 
pipes, thus being fully to earth. The insulated cote at one end 
connected to the sheathing through 10,000 ohms. The other end 
through a condenser (j microfarad) to 
. Currents were now sent through 
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Alternate Currents in Parallel Conductor. 


Key. 


Мг. W. B. Sayers: In accordance with the apparent desire of the 
meeting, be witnessed the arranged by Prof. Jamieson 
“| y The 2181 

st теп. t, in fig. 10, did not fulfil the 
conditions, because the sheathing did not form part of the telephone 
circuit, and the inductive effect on the core of the cable was therefore 
unbalanced. 


2nd Experiment —Here there was no effect. 
3rd Experiment —Here the effect was o and was in his 
рашы aie a ee о the battery circuit. In order to 
direct action from the battery circuit, he suggested the 
arrangement represented in fig. 13. 


in the first experiment. This 


4th E —Here the sheathing and core of the cable both 
formed of the telephone circuit, fig. 13, and thus reproduced 
so far the conditions . The concentric conductor 


ysis 
underground cable by iron it would be in to know in 
чае тар гиве рро т ted, as the value of ding against 
change of ind de very much on their conductivity. 
Prof. Jaximsox : With regard to Mr. David Robertson’s communi- 
canon ho завіи 0030, fies Мт Widno, о Saem Кар 
Oompany's electrician, found а maximum of баш from 
cable sheathing at certain times; and further, he Jamieson) 


at 
observed that the underground pipes were jointed with driven 


. THE PACIFIC CABLE, 


Ornuoms m тни Osmapian Housm or Oommons. 


We reproduce the following from the Oanadian “ Hansard ": — 


| Proceedings on February 19th, 1900. 
Mr. Guo. E. Caan (West Elgin): I read in the Globe on Saturday 
the following special, copied from the London Times :— | 


Melbourne February 1МА. 
Tbe Victorian and the New South Wales Governments have to аср 
s to lay a direct cable between the 
een signed, but the following terms "s 
as 


n 

as accepted by this House and by the Australian colonies 
and New Zealand. The t wat and the exigencies which have 
arisen since it are proofe of the necessity of having around the 
world a cable en under British We are in a pee 
to doan immense trade with the Australianand New Zealand 

if we only had direct cable comm but until we have that, 
we cannot do that trade. It is clear, therefore, that Oanada hasa 
very direct interest in carrying ou which all the 
parties agreed to some short time Ita now as if this vast 
wealthy and influential n (the доп Company) 
were trying to steal a F 

of our carrying that scheme effect. We can easily thas 
that immensely rich cable corporation should be as influential with 
Oolonial Governments, and perhaps the Imperial Government, as 
other large corporations have been, vested td, and I do 


not know what else, and offering all sorte of balts 
бей cable rates. 

In view of all these considerations, I would like to ask the Govern- 
ment whether they know an more about this alleged proposal 
* a 6 from the London ä 
would urge them, y have any correspondence on the general 
question of this cable construction since the date of the last retarn 


i 


unanimity agreed proposals 
by the Postmaster-General last session in reference to this question. 
Now, after a considerable delay, after the difficulties that at one time 
threatened this important question appear to be overcome, after the 
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паре Чох датава oe rien с lere ша 555 мыи ишы ышар 
taken an interest subject and Canada agreed practically Governmen ven а change. 

the terms as y devised as а matter in which all three Bir OmaRLES TUPPER : It was so rumoured. : 

these parties were , and whilst the necessary time was _ ThePosrwASTER-GENBRAL: I am aware that it has been so rumoured, 


being оосп in preparing that arrangement, it transpires that the but it would come as a surprise, I think, and a shock to us here if we 
rss dong creta has made an application to New South learned thatany of these Governments had really altered the conditions 


ving 
portions of Australia. It appeared to me that the moment an agree- active steps were adopted with a view to $ the granting of 
ment was entered into between Her Ma s Government, Canada, such concessions. It communicated by cable to the Government's 
and Australia to take the matter up jointly, that moment it was representative on the Board of Oommissioners in London. The 
not legitimate, to use the mildest term, any of the parties con- Hastern Extension Oompany, with a degree of astuteness that does 
ler mas ides isl шоу ару aerae ig о ше Teram it credit, desired if possible, to have this question dealt with 2 
the Commission view mmission is not 


astern statu ould | 
. South Wales and to confine their whole efforts to the work of securing the construction | 


parties who are interested in the matter in Australia to grant these ofa Pacific cable at the earliest possible moment. Therefore, whilst 
that Her Majesty's Government had expressed con- g that view, we have informed our Commissioner 
currence in that being done. It a from the communication we have a distinct objection to the of any of these con- 
referred to by the hon. member for West Blgin (Mr. Casey) that Mr. osssions. With to a later by my hon. 
Gillies, a leading and important public man in Victoria, Australia, friend as to what may have recently occurred in the legislature of 
has taken the ground that the proposal that is now under considera- Victoria, the Government has received an intimation from the Oom- 
tion would militate seriously against the Oanadian Pacific cable missioner for Oanada to a somewhat similar effect, and the 
project. Under these circumstances, I think the case calls for the Government promptly cabled back to the Oommissioner 
prompt attention of the Government and all concerned, so that no ou In like manner 
action may be taken by Great Britain, by Oanada, or by Australia cablea were sent to the Premiers of Victoria and New South Wales, 
5 C that путер МАн о раларга Үч Моны шан irae 
en ope p , we are 
the Postmaster-General or the Leader of the House (Bir Wilfred and we trust that no pi will in any way alter the 
Laurier) will be able to reassure us on а crai aas бо say that ions without the consent the co-partners. That is sab- 
Oanada will not consent to, and not only not consent to, but stantially the position of the matter to-day. Within the last 48 
);; nr апус оя пеше hours those views have been sent by this Government to all quarters 
done either in Australia or with the consent of Msjosty's Govern- where they are likely to be of effect, and whether they may be 
ment that would strengthen the hands of the Eastern Extension effective or not the future alone can tell. The Government take this 
Telegraph Company, which has been the deadliest enemy of this view, further, that if tho Eastern Extension Oompany should succeed 
Canadian Pacific cable project from the outset. And, without pass- in proda withdrawai of one of these. co-partners to this 
i ing upon the question of the laying of a cable from the Oape to eme, inasmuch as it would alfer the whole basis upon which the 
| Australis, I sure that the Government will remonstrate in the present financial scheme is built, it would involve commencing 
ken aad рел D any interference with the com- de novo. We cannot conceive that any Government, 
[ of by concessions being granted to after carefully consi the situation, will take so retrograde А 
i any Prouible mens by which it could cbetract Lnd Asiat the en f. A 
к w 
policy трае; Her Majesty’s Government, Oanada, and 8 i a эй йш 
Australis, blish a Oanadian no. E. Caszv: I am compelled to again your 
(Mr. Mulock): My hon. friend 
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the ot 
papers upon the table, it may be reassuring to the House and to the by 
country at least I inform the House, in 


in don studied the question, and has come to a definita work єр , no doubt, to consult with the Imperial Government 

conclusion upon the subject. These as the leader and the Office on this question. It is a matter within - 
Е of the O tion states, mean that the Hastern body’s kaowledge that jast a day or two before they arrived 

Oompany proposes to establish itself and to secure a foothold in England, the arrangements for the Oable Commission, as far as the 
4 ustralia, where 16 may advantageously carry on competition with Imperial » had been sottled, without 
І the Pacific cable, and compete with us securing what may be for the arrival of this delegation from Oanada, who might 

legitimate traffic of the Pacific cable, and practically to set upa have given most usefal advice in connection with the matter, more 
rival system in Australasia. The proposition, as I remember especially as one member | 


to а 

| that cable is now under construction. progress of this great scheme. Dut nobody ia Nine — 
They propose to adopt a sliding scale which might or might not lead out so frankly on this subject as that well-known and influen 
to a further reduction from time to time, to be dependent upon фе Bnglish journal, the Outlook. I i 
financial results of the eable business, and to be ascertained at periods column entitled “ A Week of Empire,” appears the following article 


mente were to grant concessions the Eastern Extension Oable | 
Company, The concessions were to allow them to establish collecting ,, Canadians are 1 D Ше рде Сеше 
offices and otherwise to acquire facilities for gathering business in Canadian of high position and authority, writing from wa to the Canadian 
Australia. Now, it appeared to the Government that action of that Gasctte, truly enough, that “this is not the[time to trifle with the 
kind practically endangered the construction of the eable itself. It Colonial people, when they are sending successive contingents to South Africa.” 
mig M ia ust that, acu ade Covenants тан ced A sentiment which, I think, will meet with the approval of this 
thoes 0856. | 
the Governments that the landlines or telegraph oom 

contro business tbat if this Now, tor th plainings, the Pacific Cable Board and the Colonial OM 
F the abt Pid ace Australasian hare oniy themselves to blame, Here is "a rial Imperial metier Вон vital 
Oolonies to establish offices, it will immediately develop interests in of 1 а total breakdown in cable communication with the seat of war. In this 

and will acquire А pee ы public influence that will va Taparia, mear ше ооо, more Mer than "е0 тарапа „овеза: nave 
enable is to affect publie opinion It will doubtless make use Siren cun do tote act aai Weary dean on the comet. 1 тр ps wning 
of the press of the Colonies, and grad produce, perhaps, such a that this should be the official attitude, beoauso it ha that at this moment 
change in public opinion as may canso the Governments, one of the temporary heads of the Colonial Office is himself а director of the 
for moment at least, if they are not to abandon the cable group. mere coincidence it may be—we do not suppose that Sir 


Robert Herbert is in any way responsible for the delay—but no one can measure 

t to consider the w ofdelay. 1t is the bad impression such a coincidence must create in Canada and Australasi 
в, 
think, that if the Eastern Extension Oom- coming as it does on the top of a long series of delays difficult to explain, except 
pany is at һе same time establishing itself in connection with the on the assumption that the great cable monopoly, which Sir James Pender spent 


business кош delay practically means defeat to the ее idend ате has far more influence in English public life than 


whole scheme. We have taken that view of it, and we take the 

further view of my hon. friend the Leader of the Opposition, that Now, Bir, these are very plain words. There is a book called The 
the various Governments that join in this scheme are partners, and Directory of Directors,” which shows me who Sir Robert Herbert is. 
the best of faith is due from one to the other, and none of the He is chairman of the Telegraph Oonstruction and Maintenance Oom- 
Governments in this scheme should in the slightest degree pany, one of the syndicate or ring of cable com which form the 


alter the tions without the consent of their-co-partners. My great monopoly alluded to by the Outlook as the “ cable group,” and 
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is doubtless directly in , as chairman of that company, in 

the success of this Pacific cable scheme. It is impossible 

one to say that he has influenced the Colonial Office in this 

matter, but the coincidence rema‘ns пч мон this man, о 

а competing company, and acting Under-Secretary 8 
8 


the 
ago in the form of а question; and I may зау that I cot no satisfactory 
тер allege that the Colonial Office 


got from the Governnient was that 
called to these statements in the papers. 
minister who mostly takes charge of this 
ve some farther information in regard to 


to enforce the urgency of this matter, that the emergency referred 
to by the Ottawa Citizen in that quotation I have read, has already 
arrived :— | 

It may, шаба ре discovered, when too late, to be unwise, and worse, to trifle 


with the whole Colonial people in the interests of a huge and infinential monopoly 
in London. 


in this matter—end the responsibility for the ill-f that must 
follow that trifling, it must take prompt action to dispel the suspicion 
that rests upon it. 

The or PuBLIO Wonxs (Mr. Tarte): I had very little 


diately to the High Oommissioner’s office. To my great surprise, we 
found that the meeting which we were instructed to attend had taken 
place. I had not much to say; I had not much to do. Lord Strath- 
cona told me, pure and simple, that the meeting bad taken place. 
Later on, I had the privilege of an interview with Mr. Chamberlain, 
and, from the conversation that we had, I concluded that oar interests 
were safe. Ispenta couple of months in France, and when I came 
back to England things were not very much more advanced than they 
were when I left London. AsIthosght my presence had not been 
considered necessary for the first meeting, I made up my mind that I 
should not wait much in London, and I came back home. I 
do not know why the m g took place before a member of this 
Government had reached London. I cannot explain satisfactorily to 
myself the reason why the meeting took place before I reached 
London. Sir Sandford Fleming has been the pioneer in this matter, 
and I think perbaps it would have been just as well if Sir Sandford 
Fleming and myself had been present at this meeting. If we had 
рег present we would have done our level best to defend the interests 
The FosriaSTRBR-GENERAL (Mr. Mulock): I bave nothing to add 
My hon. friend from West Elgin (Mr. 


answer the q he has put to me. The hon. gentleman is doubt- 
lese aware that per must be obtained; we have nothing to 
withhold from the House, but will only be too glad to place every- 
thing spon tbe table when the necessary permission is obtaine 


d. 
Mr. HNL: I do not wish for a moment to suggest that my 
that he ; I. am 


Further proceedings on February 22nd. 


Mr. ALBXANDEB МсМ№ипт, (North Bruce): I desire to call the 
attention of the Government to a short item in the morning paper of 
yesterday with reference to the Pacific cable :— 


London, February 90th.—In the House of Commons to-day, Sir Edward Albert 
Sassoon asked a question in regard to the construction of the Pacific cable. 
He drew attention to the rising price of metal required for the purpose, and also 
the anxiety that existsin Canada in regard to the project. 

Hon. Joseph Chamberlain said that the deliberations of the committee would 
soon be completed. This committee, he stated, was aware of the state of the 
market as regarded cable material. - 


Now, Mr. Speaker, I do not wish to oocupy more than a moment, 
and I will not mske any motion unless you insist upon it. I just 
wish to say that the gentleman who asked this question, Sir Edward 
Sassoon, is a very warm friend of the Pacific cable project, and 
certainly I think that the question and the answer are such as ta 
cause those who are interested in the subject some degree of anxiety. 
It is quite evident that this question would not have been asked had 
there not been a fear in the mind of the gentleman putting the 
question that things are not going just as well as he would like them 
ics Did s кез Mam past 8 comet нр and 

mpany have for years en & po t 
tireless enemy of the Pacific cable undertaking. I think it is very 
doubtful whether the people of Canada asa whole have any adequate 
conception of the extent to which that opposition has been carried by 
that company. The Pacific cable is a grea: beneficent Imperial under- 
taking, к I venture to say it nord e учаны о tbat 
any pri company or monopoly sho ina to interfere 
with the carrying out of such an undertaking. The Pacific cable is 
a great link in Imperial unity, and it seems almost inconceivable that 
at this time of all times, at this moment of all moments, the Eastern 
Extension Company, or any other private enterprise, should endea- 
vour to interfere with it. As we have just heard a moment ago, 
Canada is offering ар the splendid young lives of her sons on the 
altar of Imperial unity at this moment; and I venture to say, Bir, 
that the Dominion will view with indignation any attempt from any 
quarter to er the usefulness of tbe great secrifice we are making 
and have e. I would urge the Government in the strongest way 
to press this matter upon the Imperial authorities, and to leave no 
stone unturned to frustrate the efforts of avy corporation or any 
monopoly that may endeavour to interfere with so great an Imperial 
project as the Pacific cable. 

he Рвтмв МінІзтЕВв: І can only say to my hon. friend that when 
the papers are brought down, as they will be brought down in a few 
days, they will inclade the correspondence exchanged between the 
Imperial Government and the Australian Governments, and he will 
see that, as һе suggests, no stone has been left unturned in order to 
beffls the efforts of the Eastern Extension Company. | 

Mr. McNziLL: I did not wish to imply at all that the Government 
had been negligent. 


PHYSICAL SOCIETY. 


OrnpinaBy Мвитгна held March 23rd, 1900. 
Prof. W. B. Avaron, F. R S., Vice-President, ia the chair. 


A PAPER on ROME EXPERIMENTS ILLUSTRATING BYNTONY was read 
by Mr. P. E. Baw. 


The experiments described in this paper bavo been devised for the 
purpose of showing in a lecture-room the prirciples of magnetic 
space telegraphy, the distance between the sending and receiving 
circuits being about 15 yards. А current flowing in a main circuit 
was interrupted by а tuning fork of 100 vibrations per second, and a 
fraction of the current. was through the sending сой. The 
sending coil was placed in series with a coil of adjustable self-induo- 
tion, and the two coils were shunted with a condenser of variable 
capacity. By suitable adjustments an oscillation of frequency 400 
could be maintained in the sending circuit. The receiving coil was 
in series with a variable self-induction and a variable capacity, and 
was tuned to respond to the waves given out the . The 
current induced in the secondary coil was round a light drum 
fastened to а wire tuned to 400 vibrations per second. The drum 
was placed in a netic field, and the electrical 
caused mechanical vibrations of the drum. 
attached one carbon of a mi hone, and the induced oscillations 
were thereby considerably fled in the microphone cirevit. This 
circuit was also arranged in tho samo way as the former, and by means 
of another microphone, the vibrations were transferred to 
circuit, where their intensity was sufficient to actuate the diaphragm 
of an telephone receiver to sach an extent, as to render the 
und ectly audible. - 

Mr. Warson described some ex nts which he had shown to 
illustrate syntony, both by ob galvanometer defisotions, and 
sparks in the secondary circuit. -` | 

Dr. 1внк®грт asked how the circuit was tuned when it con- 
tained both a variable capacity and a variable self-induction. “4 

Mr. Shaw said that the values of the capacity and self-induction 
were connected with the vibration frequency by a formula given 1 
Dr. Lodge. Starting with a known capacity, the necessary sel 
induction was calculated and small alterations produced by means of 
an iron core. : 


Mr. Snaw then read a paper on Au ErzOTBICAL MICROMETER.” 


In this peper the motion of the centre of a telephone diaphragm 
was moasured by means cf a system of levers and a spherometer screw. 
The screw, which had a pitch of 0 5 mm. and a head divided into 500 
parts, pressed against the long arm of an aluminium lever. The 
short arm of tbis lever pressed against the long arm of 


— ——À — — 
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platino iridiwum point 
the centre of the telephone diaphragm. Since the head of the sphero- 
meter could be accurately read to 0:1 of a division by means of a tele- 
соро, and since the system of levers minified any motion a hundred- 
fold, it follows that an accurately observable twist of the spherometer 
head corresponds to a movement of a millionth of а mm., or 1 ди of 
the fine point To test the action of the levers, the point was removed, 
aud a convex lens was substituted. This lens formed one of a system 
by means of which Newton's riogs were produced aud observed. By 
means of an optical experiment the author bas found that 0'1 of a 
division on the graduated head equals 1 033 ги at the platino-iridium 
point. The point and the diaphragm then formed part of a circuit 
containing an ordinary telephone, and the levers were so adjusted 
that the point just touched the diaphragm. А sharp click wes then 
heard in the telephone. A small current was then sent through the 
electro-magnets of the original telephone, and the displacement of the 


correspon | dona 
this, and finds that he cannot hear sounds if the amplitude is less 
than 0:37 uu A motion of 50 џи gives comfortable sounds, 1,000 ги 
w»noomfortable sounds, and 5,000 „u sounds unbearably loud. 
Throughout the experiments it was to get rid of extraneous 
vibration by means of india-rabber balls door-spring suspensions, 
and by working at night. 

Prof. Evznetr expremed his interest in the delicacy of the system 
of measurement, and asked if the micrometer had been used to deter- 
mine the form of the plate when vibrating. 

Me. PuiLLIPS asked if experimenta on the smallest sound audible 
had been made on different people, as it would be pbysiologically 
interesting to know if this minimum value were constant. 

Ме. Олмрвагт, asked if the sound was expected when heard. 

Mr. Snaw said he had not conducted experiments on the form of 
the plate when vibrating, although he had in ated its law of 
damping. He said the small sounds were ex and the limit 


varied. 

The Онлівман said he found it easy to rid galvanometers a-d 
electrometere from extraneous disturbance by placing them on a block 
of stone resting on a thickness of 3 or 4 feet of slag wool contained 
in a hollow brick pillar. 

The Society then adjourned until April 27th, when the meeting 
will be held at 8 o'clock in the Solar Physics Laboratory of the 


Royal College of 


ECONOMY OF ECONOMISERS. 


Елон degree Fahr. through which 25 lbs. of gas are raised requires 
5 70 heat unite. A rise to 600° from an outside tempi of 40° 
implies a loss of 3,192 heat units up the chimney. 

cent. of the average yield of 12,000 units from 1 lb. of coal burned 
in a boiler furnace. О? course the item 25 кен „ 


by radiation 
sure steam the limit pera- 
ture inside and outside the boiler is reduced, and the loss by radiation 
is, of course, Hence the necessity of stage heating, 
where eat from the gases 


h they have 
been used in i 
tube boilers 


practice, and only a few adv 
the ue under 
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ping | 
effects the cooling. The economiser easily raises the temperature of 
the feed to 250°, to do which the temperature of the ga 
be reduced below 300*. Assume the feed is supplied at 100^ from 
the hot well, it will absorb 151 heat units per pound in acquiring a 


tem of 260°. The heat given up by the 25 lbs. of gases in 
cooling from 600° to 300° will amount to 1,506 units per nd of 
coal burned to generate the 25 Ibs. of gases. This is 013 of the total 


heat produced, namely, 13,000 units. If the boiler efficiency is 65 
P ook: some 7,800 unite have passed into the water in the boiler. 


cent. Even more heat may be saved by feeding e 


prevent the sweating that otherwise 
Occars, although with cold fecd as many as 1,899 units cou:d ba 


absorbed by the feed at 40° in place of 1,350 reclaimed with feed at 
100°. As above stated, 1,596 пайа are usually avail.ble. 

For our own we eee по reason жил кока ota 
in boilers why should not be a escondary ecoaomieer whereby 
when there is a fan-indaced draught the gases may be reduced to a 
lower temperature than 300°. The temperature of steam at 160 Iba. 
preesure is 363°4°, so that it is admissible to use the economiser to 
raise feed water to 350°, and we see no reason why any serions 
objection need be made to the prodaction of steam occasionally 
within the economiser. | 


especial! 
the ability to sell exhaust stesm would be да дану to disposing cf 
y ample 
econowiser surface and fan draught, the gases might be turned in 


thereby . to 


оп. 
To raise 25 lbs. of 
factor of 1:5 for fri 


gas to only 50 feet. . 

Mr. Adams bas written а very good and clear statement of the 
question. It is wonderful how even able engiacers will still fight shy 
of the fan draught, despite low first cost, elasticity of action, and 
economy of working. 


ELECTRICAL DRIVING OF FACTORIES FROM 
THE PUBLIO POINT OF VIEW.* 


By ALFRED Н. GIBBINGS, M I. B. E. 


Ir may be stated without fear of contradiction, that almost тшу 
manufacturer or user of in this last year of the nineteen 
century, is more or less acquainted with the fact that electricity can 
be employed for the transmission of power. But beyond this general 
statement, it is unsafe фо venture an opinion as to the extent to which 
the uses or the bilities of electric motive are understood, 
even in a vague and indefinite manner. We may even go still 
further, and state that the percentage of machinery users who have 
used or who are using electric motors is very small indeed. This 
number is, however, increasing rapidly day by day, owing to tk 
great extensions of electricity supply cables in the various towns, an 
the inducements in the form of cheap rates of supply and the 
renting-out of motors, which are offered by the owners of some supply 
undertakings. By the kindly response of central station en- 
фе» тее. and otherwise, I have been able to prepare the 
d list (Table I)., which shows the extent to which the electric 
motor bas already been adopted in various places. 
Notwithstanding the progress which is indicated in this list, it is 
a t that much better results should have been obtained, con- 
g the number of years during which many of these central 
stations have been in operation. There can be no question that in 
America and on the Continent, wherever the same advantages are in 
the electric motor has been very much more freely utilised, 
It is impossible to come face to face with such a significant state of 
affairs without asking one's self the pertinent quegtion— Wby is it ? 
Mach undoubtedly may be arccibed to our natural conservatism, and 
our unique position in the world of commerce, and something also 
ve and insurance restrictions. Farther, a great deal of 
our slowness in adopting this modern method of driving machinery, 
is спасает сав to the considerable capital outlay required in 
making any с p а complete and radical nature; and, in fair- 
ness to ourselves, it must ba borne in mind that a t this common 
factor of capital cost must be set the cheaper and diff:rent conditions 
of labour on the Oontinent and in Ame rica, 


* Paper read before the Northern Bociety of Electrical Engineers 
Manchester, March 13th, 1900. 
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Tasta I — SHowme THB EXTENT TO WHICH THB ELporaro MOTOR HAS BEBN ADOPTED IX VARIOUS PLACES. 


| 
| Number of motors on mains. Agere. | Number of 
Naine of local authority ' 


units sold | 
or company. МЕЕ Е верит siga for monr Price per unit charged. | Remarks. 
lon hire. Not on hire.| Total. | power. e999. * 

Aberdeen z s 7 oe 158} S 8d. 1st hour, 1d. after According to the Brighton Rebate system of charging. 

Ayr.. Vs a сь và 2 2 12 xà 8d. „ recently. 

Barking Town (Essex) 1 2 17 ; Not yet settled To be connected in & few days. 

Barnsley .. > E 10 50 B. H. p. 5 7d. first hour max. demand, | Thereis а probability of large demand in the near future. 

rob- 14а. after. Consumers of 
able de- 10,000 and upwards 7d., 
; | шапа . first hour, 1d. after 

Barrow-in-Furness  .. a 10 10 46 8,726 6d. first hour, 13d. after Nine monthe—March to December. Wright's system of 
charging. Several of the motors were not connected 
РЕ towards end of year, hence small number of unita 
sold. 

Bath zs Si is bi 5 5 6 1,308 за. 

Bedford .. = 55 10 10 654 96,000 за, 

Belfast .. $a - 14 41 55 268 74,000 4d. first hour, 14d. after Other 88 H. p. Applied for. 

Birkenhead x А rn 5 5 16 B. f. p. 4,489 8d. and-6d., 4d. per B.O.T. 

unit, with reduction to 8d. 
after 14 hours running on 
Brighton system 

Blackpool.. > E ыяш 7: 7 14 1,100 da. Motors are supplied with current from the tramway 
mains at 500 volts. 

Blackburn be ys 40 12 52 145 89,209 24d. and 13d. All the motors have not been running a complete year; in 
асе some have only been used sínee Octo and Nov- 
ember. 

Brighouse " T ox 6 6 15 ae 5d. Motors not been connected during the whole 18 months. 

Brighton .. ix 2 m 150 8 ах уз m Current not separately regi А ў 

Bristol 2s die 6 26 82 100 58.906 14d, disoount up to 90 per | A supply of continuous current 250 or 500 volts, has just 

cent, minimum charge been commenced, 80 of the 33 motors are joined to alter- 
958. per kw. per quarter nating mains. Largest motor 80 B.H.P. 
Bury uS xa 2d ia 19 12 83 5,510 January to June, 1899, ra 
then altered to 3d. t 
hour, and 1d. after | 

Canterbury js "E hs 4 4 8 ыз gd. per B. T. U., with disoount Oniy шше nine months. Don't expect mueh о! a motor 

ere. 

Cardiff .. ix i ^ 11 11 193 4,550 24d. and 2d. 43 н.р. fixed December last. 4 H. p. drive fans which have 

| ү! been in use much. Could have more if let out on 
ire. 

Car isle .. si ae - 46 46 1 874 2d. ' Three consumers only. 

Cheltenham .. T -— 8 8 1,896 8d. There are also three or four motor-fans, three being 18-inch 

: fans; the units for these are not included aa Ше 
{ customers have not separate circuits for them. 
Chester .. T Ws T 88 88 94 15,666 ча. to а. On sliding scale according to quantity. 
Coventry . es zi T 6 6 12 1,569 Unite us quarter for 
| ; each xw. demanded up to 
200, 4d.; above 360 and up 
to 520, 8d.; &bove 520, 2d. 

Croydon .. os oe 7 7 94 T 7d. and 9d. Demand Indicator system. 

Derwen .. ко = os 9 9 8 vs 8d. Hardly working last year. 

Derby  .. ds 20 kx ‚ 81 81 146 89,929 8d. and 1d Р 

Dewsbury.. sis T ss 9 9 25 2,487 3а.; 14d. charged after first 

three hours š 

Dublin. e T Si . 8 3 6 oe ба, = Practically no motor work is done. The motors used are 
only for ventilating, and not separately metered. 

Eastbourne Xa FE uw UV 13 13 10. Tie xa 4d. 550 units sold at 4d. on separate meters, all other small 

. : motors are on same meters as the lights, and are charged 
: at same rate, viz., 74d. per unit. A 

Ealing " ТА ee 4 4 84 8,000 8d. 

Edinburgh ef А ©» - 885 9s 413,930 14d. | 

Exeter Vs bs ws 8 8 4 971 . Special rate for motors only just put in force. 

Glasgow .. Ee ыз T 76 16 282 81,924 6d. to 14d. Results at Мау glst, 1899, end of financial year. Charges 

: аге according to voltage :—100 v., 6d. and .; 900 v., 6d. 
and 9d.; 950 v. 6d. and 14d. Consumers averaging 
5 hours per day at full load are charged 24d., 9d., and 14d. 
for all units. ) 

Halifax .. 8 25 8 9 12 68 9,450 24d., less 15 per cent. Nearly the whole of these motors аге on а specia] direct 
current power main laid last August.  Alternating 
current motors have been discarded. Large number of 
motors waiting to be joined up when system is changed 
to direct current. 

Hanley... Vs ja 2 9 11 25 2,518 24d. and 1d. N Рав юш hours per day are charged at 24d., all after that 

Š at 1d. per unit. 
Hampstead (Vestry) .. fx 5 5 11 2 6d. and 23d. 6d. first hour. 
Harrogate a 29 £s 2 large mo- 14 50 60,855 За. and 244. 

" tors and | (about) approx. | 
about 12 : 
small fan | 
: motors. | 

Hastings .. K 58 zi 3 8 14 | About 500 a M. un Hd hours, &nd , No demand for motors except for lifts. 

. beyon . . 

Huddersfield. .. vs 14 95 89 88° ` 48,985 23d. firet two hours, Id. Showroom opened in 1894 der purpose of exhibiting heating, 

afterwards cooking, and motive power appliances, which have been 
xs . . | since that date let out on hire. | 

Islington ae T 34 T Ba About 1,000 84d. Same after dark as for day supply. District not a matu- 
facturing one. 

Kingston - upon · Thames 8 8 6 x 8d. Have only been installed & few weeks. . 

King's Lynn ag es 2 3 14 19 за. Motor only just connected. Station has only been running 

| four months. 

Lancaster x 955 85 si 150 27,562 3d. 

: | (about) 

Leeds T 80 -— 86 19,466 2d., less 5 per cent. 

Leith (Scotland) ace we 15 © 151 42,936 n4 This is only the first MM. of supply. We started on 

i February 16th, 1899. Most of the power is taken by a 
‚ : firm of motor makers, who use it for testing purposes as 
Р well as driving their machinery. 

Lincoln .. T Bk T 8 8 7 4,744 6d. first hour, 24d. afterwards | The ovile used for driving the blowing apparatus at 
thé Cathedral. 

Liverpool. . M: m" . v 998 987 тю 226,880 2d. for first 8,000, and 1d. in 

excess of 8,000 per quarter | . 

Manchester a zs is 464 464 1,691 T 24d. and IId. Cannot state number of units sold, as a portion of energy 
for motive power is sold through lighting meters. 

Morley i 4 a 5 5 23 816 8d. per B.T.U. 

Newington oo owe .. 8 8 18 1,915 А Number of units sold in less than half-year. 

Newport (Mon.). i 5 5 94 680 | 2d. up to 8,000 and 13d. after Bingle-phase alternating motors. Continuous not yet 
connected, 

Nottingham ` .. 85 is % ‚195 450 118,000 Price from January to March 

i 9d. and Id., Wright's 
5 : system. Since March, 
1899, Id. 
Paisley .. „ 1 1 6 T" 7d. and за. 7d. applies to one hour daily. 
Portamouth E 23 t9 14 53 72 19,809 4$ 
two large consumers at 2d. 

Plymouth Me ERU "e 2 2 8 43d. Cannot distinguish from lighting accounts. Supply only 
Started in September, 1899. Figures do not include 
traction motors. 

Salford. — ЯР we 90 80 200 29,000 81d. first hour, ld. afterwards | About 1,000 н.р. has been applied for, but cannot be con- 
nected until our new station is ready. Р 

Sheffield .. T Vs ae 23 28 80 8,869 2d. and Id. 25 per cent. of these motors have been on circuit only & 
few months. 

8 29 4d. Over 600 units per | Practically no motors were fixed here nine months 9g0 


Shrewsbury oe "S s 8 


quarter 3d. when I came to Shrewsbury. Ithink we will get several 
more. Largest size fixed 12 B. u. p. 


Ж 0 ""— — . — 
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Tastz I. - now run EXTENT TO WHICH тна ELEOTRIO MOTOR нав BENS ADOPTED IN VABIOUS PLACES — Continued 


Number of motors on mains. Aggre- | 1 o 
Name of local authority units 80 . 
or cm pany. Ai де. | for motive Price per unit obaryed. 
On hire. Not on hire. Total. power. | 21899 in l 

ced ec | тесе гат. = 

Bouthport b^ ue 7 7 9 About 200 | 6d. and 2d. 

South Shields ге 1 1 2 25 2d. 

8t. Helens ч v 6 2 | 8 28 2,080 2а. 

Sunderland pa vs] sea 39 | 39 855 104,190 24d. 

Taunton .. „ 12 | 12 24 | About 850 2d. 

| 
Tunbridge Wells „|. | 1 1 2 Е за. 
Wallasey .. з Р E31 1 5 10 1,246 84d. 
(On F. | 
| wiring | | | 
system.) | | 
Wals all! DEN 19 | 19 52 12,921 24d., with 10 per cent. dis- 
| count for 10,000, and 124 
per cent. for 15,000. 24 per 
cent, for cash within & 
month 

Watford .. 1 1 1 ee 8d. first hour, 14d. afterwards 

Whitehaven 1 1 17 1,610 8d. 

Wolverhampton 16 16 26 5,504 134. 

Worcester 5 5 | 10 66 115,527 144. to the Waterworks; 3d. 
| ара 144. on Brighton sys- 
| tem if in excess of one 

hour's use of maximum 
| | demand; 6d. if total units 
less than one hour's use of 

| maximum demand 

Great Yarmouth | 7 7 21 1,312 i 
| (to March 

| Slat. 1899) 
Allerton, Woolerton and | 1 1 14 Not 4d. 
Childwall . | recorded 

Great Crosby and Water-| | 1 1 l Not 8d. 

loo x ae ne recorded 

Birmingham  .. | 186 186 175 У id. for first 100 units соп- 

| | | sumed per month, 2d. for 
| subsequent quantity 

Bournemouth .. el] 7 | 7 5 | vs : d. 

Burton-upon-Trent ЖЕ” 1 | 1 i | s 24d. 

Cambridge | . | 1 | 1 ТА | ee ee 

| | 

Chelsea... a. .. ; 25 | 95 102 | 10918 8d. 

Crystal] Palace District : | 8 8 100 404 5d. 

| 

Folkestone 3 3 6 18 е5 7d. and 1d. Wright's for the 
1 H.P., and 5d. for the lifts 

Galway .. N eel 2 i 1 5 2,617 8d. per hour 

Guildford. А ар cn 2 2 5 69 3d. 

Hove oe as “з : 28 28 49 19,403 5 

Kensington апа Knights- 20 20 15 T 4d. 

bridge, London, 

Lambeth .. oe 13 18 801 1,115 1d. less rebates, according to 
consumption 

Mardy ee е • ee 2 2 2 ee 

Newcastle - on - Tyne T 11 11 85 ; 24d. to 13d. 

(Newcastleand District 
Electrio Lighting Co.) 

Northampton .. we 18 ч 50°5 5,755 3d. rA first three hours, 144. 
after 

Norwich .. ia s 18 84 97 858 240,138 3d. for first 500 used in a 
quarter, 2d. for the second 
500, апа 144. for anything 
over 1,000 

Notting Hill 1 1 21 3,091 за. 

Oswestry .. 1 1 3 T ix 

Pontypool 2 2 à ва. 

Reading .. es ©» 11 17 88 9,071 3d. to 2d. for motors under 
4 B. N P., 144. for 4 в.н.р. 
and upwards 

Richmond (8urrey! 2 2 1 180 4d. 

Salisbury .. 5 1 6 53 £15 8e. 4d. first hour, 14d. after 

(revenue) 

Scarborough  .. is 4 4 9 258 244. 

Windsor ee ee 9 ee 9 81°5 9,125 44. 

Woolwich ees ee ee 4 4 7 ee 3d. 

Wycombe Р | ET 1 85 664 8,917 4d. and 13d. 


Remarks. 


Just started. 

Supplying current since June last. 

The figures given represent the number of motors con- 
nected up to January 30th, 1900. 

Changed the periodicity of station from 125 cycles to 60 
cycles per second last June: consequently had no motors 
before change of plant. We are now pushing the use of 
motors. Corporation do not let out on hire. 

Alternating current. 

Every consumer well satisfied, 


Wright’s max. D.I. system. Had not commenced con- 
tinuous running in 1899. 

One motor only connected during 1899. 
probable. 

Out of the total of 36 n.r. some 15 1t.r. was connected in the 


last quarter of 1899. 


Reduction of price 


Residential neighbourhood. 
Residential neighbourhood. 


Not an industrial centre. 


There are three small motors of 4 н.р. each which receive 
current through the Еш meter, and so their total is 
included with the lamps and charged 7d. first two hours 
and 84d. after on the max. demand system. There is 
one 6-H.r. motor which is charged for at 3d. per unit. 


Two of these motors are used for pumping purposes praoti- 
cally only during the summer months, and the other is 
for working a dinner lift. 


Others supplied by contract. 

Only one motor actually in use last year, 1999. ^ 

The town is entirely residential, therefore there is little use 
for motors. 

Residential and not a manufacturing district. Electric lift 
motors. 

The motor demand is rapidly increasing since station was 
opened in September, 1899. 

Fixed price per quarter. 

Cannot separate the units sold for power,as in certain 
cases contracts exist for а term of years, and the price 
is for all purposes. 


Revenue for 1899, £2,044. These motors give a load at 
Central Station of about. 70 xw. as near as can be 
estimated. 


A considerable length of inain had to be laid for this motor 
only. The inotor drives a pump which lifts sewage from 
a low-lying level, and the Corporation pay £80 a year for 
current. 

These motors are run through the lighting meter, as cost of 
extra meter would be more than saving in cost of 
electricity at lower price—3d. per unit. 

Three months trial here only. Nominal rental with 
optional purchase at end of time. Continuous current 
system only started in 1899; no motors connected before. 
A large increase in prospect. 

No manufacturing here of any sort ; town purely residential. 
We have, however, а considerable sale of current for 
launch and motor-car recharging of batteries. 

Motor load is very small at present, but hope that it will 
increase. 

We have only started & special rate for motors this last 
summer; the first motor was started July 99th and the 
second in November, which accounts for the small 
number of units sold. 

10 н.р. of the amount put down here was not in use until 
October, 1899. 

'These motors have been on for а month or two only, апа 
the units sold last year were very few for inotor work. 

We have on order about 50 n.r. of motors. 


I am not at all satisfied, however, in my own mind that the reasons 
jast enumerated are in themselves entirely sufficient to acoount for 
our sluggishness in the matter under consideration. Manufacturers 
generally have ready resources of capital when the outlay can be 

ved to be in the interests of economy, and electrical engineers 
ve made praiseworthy efforts to popularise these machines, which, 
as they know, provide their stations with a day load. I am 
inclined to think that the principal reason of our bsckwardness 
is the better system of technical education which exists in other 
i The effect of a comprehensive system of technical 
instruction which is within the reach of every artisan, no 
matter what may be his trade, is such that the cost of produc- 
tion and equipment has been. studied more scientifically 
on the Oontinent than in this country. The result is that mana- 


facturers have been keenly allve to the merits and demerits of 
the various methods of power transmission, and they are able to fully 
appreciate the many details which enter into these problems. I do 
not propose in this paper to deal with the many advantages which 
electric transmission of power possesses in comparison with me- 


chanical transmission. They are more or less well known and appre- 
ciated. Neither shall I attempt to enlarge upon or discuss the 


question of the comparative economy of the two systems, in which so 
many considerations and side issues are involved. This aspect has 
been treated in а most clear, comprehensive, and characteristic 
manner by Mr. Raworth, in his recent paper read before the Man- 
chester of En and the fall text of which bas already 
appeared in the technical journals. The object of this paper is to 
present to you a few facts which have been brought to light in con- 
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nection with tbe supply of electricity for motive power purposes 
during а period of four years from the mains of the Bradford Cor- 
poration, in connection with which an endeavour has been made by 
means of a hiring-out system and advice gratis, to popularise and ex- 
tend the use of electrical] driving. I have tabulated the result of 


that inauguration in Table II. 
TaABLE П.-—-Момвав or Morons SUPPLIED FROM CORPORATION 
Marss. 
= ! — 
! Owned ' Owned by | Board of Trade 
Ycar. ' by cor- Total. i units sold per 
consumer. , poration. | annum. 
7 l No. | B.H P. 
1991 1 s 1 8 o " 
1892 6 * 6 20 3,222 
188 22 26 по | 19,346 
1894  ' 30 | Е 30 128 28,884 
1995 35 | АК 35 143 | 35,919 
1898 58 | 7 65 241 54.972 
1897 72 | 46 118 4l4  ' 117,176 
1598 , 99 122 221 RB? 918,974 
1899 152 20539 411 1.686 468,690 


I think you will agree with me that this tabulation is in itself suffi- 
ciently explicit without any further detailed explanation, beyond the 
plain statement that the system of letting-out motors on hire is the 
chief factor which accounts for the highly satisfactory results 
obtained. I would even go further, and say that the hire system is 
almost the sole factor, as it bas undoubtedly directly ir fluenced the 
adoption of electrical driving by those individuals and firms who own 
their own motors. The foregoing table gives the results up to the 
end of December last; but since then, and up to the end of Feb- 
ruary, the number of additional motors connected bas been 88 with 
an aggregate B.H.P. of 389. О? these, 69 were let out on hire. These 
continued applications clearly indicate two things, visz., the impos- 
sibility to stem the demand for cheap and efficient power when the 
system has been fairly started, and the fact that this method of 
power transmission must be more economical than other existing 


methods; and hence that its ultimate exclusive adoption is assured 
through the mere force of business competition. 

Behind these summarised results, however, there exist 
many details which have proved of great interest to me 
during the four еп since the inauguration of the system. The 
greatly diversified uses to which these electric motors have 
applied has necessitated, in the majority of cases, careful 
examination and advice, duties which I need hardly state did not by 
any means come within the strictly official routine of the city elec- 
trical engineer, and which have almost entirely been outside the ordi- 
nary knowledge of the Electricity Oommittee. Instances of the 
nature of these investigations could, of course, be given in very great 
number, and each case generally presented some characteristic feature. 
I will, however, give а few illustrations of difficulties which had ot 
l! ape mede is ordinary 

seems a simp apply a motor toan 
crane, but in many cases no notion existed as to the power required. 
Speeds of raising the load had to be taken and gear examined, and 
it was remarkable what a variety of ancient and powers 
gearing was found. In most warehouses the motor bad to be con- 


trolled from each floor separately, and special devices M 
It would have been fatal to the interest of the de ent to leave 
ng contractor. 


these arrangements to the ideas of the average wi 

With regard to more complex application, such as the driving of 
engineering workshops, spinning and weaving mills, dyeworks (with 
very special machinery only used intermittently), printing works, 
paper mills, fourdries, &., it can be readily understood that a very 
geat variety of conditions prevailed, each of which bad to have 
special consideration given to it. Our chief troubles, however, 
occurred with the smaller users. It was an ever-recurring task, for 
instance, to explain that the so called nominal h wer of а gas 
engine was no criterion of its actual brake horse-power, and this task 
was not so easy as it appears, when the individual had firmly made up 
his mind that his 2-н P. gas engine would do the same work as a 4-H P. 
motor; and his natural deduction was that his bill would be doubled 
in making the exchange. Another strong idea—a delusion, I reed 
scarcely say—in the mind of the average applicant was that, if so 
much horse-power at a Id. per unit cost so much per hour, then bis 
bill would be nine times that amount for a nine hours’ day, and so on 
throaghout the year. I am happy to say that experience bas proved 


TABLB III.— TABLE sHowma ОомРАВАТТҮШ Cost or WOoRRmd Execrric Morons as COMPARED WITH Gas, STEAM AND WarTes-Powsgs. 
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| ` "E | 
Size ое ' Cost of ras at 
Name. tAddress. of Purpose used for. у: 273 per 1,000 c.f. Remarks. 
motor E bd | for six months. 
. | H.P. | £ s. а. 4 s. d. 
Jonas Sharp & Sons .. 19, Hall Ings 1i Packing press .. ах Уз 9 17 4 T Decidedly cheaper than steam. 
Sir Jacob Behrens & Son 1, Colliergate 9 v) Packing press and crane 2 16 9 oe Cheaper than steam. Cannot say how 
3 much. 

John Lupton & Son .. ee | 9, Cheapside eu wd Bottle washing. 2 2 8 5 15 10 Electricity less than half cost of gas. 

5. Р. Myers & Co, ia .. 5, Colliergate at E Rolling machine Sha E 8 12 1 ia Electricity cheaper than steam. 

Collinson Bros. ET .. | Aldermanbury | 8 Lathe and other tools .. ‚.| 3 12 0 es | Electricity cheaper than gas, and much 
more satisfactory in every respect. 

Geo. F. Sewell dà .. | 52,Godwin Street. 4 Printing machinery 6 4 5 12 12 11 About half cost of gas. Would have 
adopted electricity years ago had it 
been possible. 

Reiss Bros. T is .. | 10, Vicar Lane 6 Hoist and rolling machine . 8 6$ T" Electricity much cheaper than steam. 

. 6 Crane and packing press 

Brogden, Brooksbank & Co. Burnett Street. 12 Packing case machinery 2 11 9 3 18 6 Electricity cheaper than gas. 

Rosling & Appleby a. ; Trafalgar Strect 87 Engineer's machinery.. i 90 3 0 «s Electricity much cheaper than steam. 
For the same cost as steam are run- 
ning twice às many machine tools 

with electricity, which is more satis- 
factory in every way. 

St. Mary's Roman Catholic | East Parade a 3 Organ blowing .. se 8 2 8 ch Flectricity much cheaper than water, 

Church | and more satisfactory. Water never 
was satisfactory. 

Bradford Provident Indus- Sunbridge Road 6 ‚ Boot- making and repairing 8 15 5 oe Electricity much cheaper than gas. 

trial Society | 1 machinery 
Н?! 
Argus Oftice Brown Street as 1 Printing muchines T 19 10 9 26 1 9 Klectricity cheaper, and very satisfac- 
th) , 
22 tory. 

B. Hudson & Co. i Manningham Lane 1 Cycle-making machinery .. 0 11 8 3 19 2 Electricity cheaper, and very satisfac- 
tory. 

Win. Moore. ee .. | 6, Mildred Court . 44 Hoist and rolling machine . | 2 19 8 4 19 0 Electricity cheaper, and using more 
power. 

John Stockdale & Son Henry Street is 6 Circular saws, planing, and 82 12 10 -— Electricity much cheaper than steam. 

6 other wood-working ma- 
10 chinery 

i 17 ; 

J. Baxendale .. .. | Aldermanbury . 8 Printing mnchinery ES 1 16 2 6 18 Electricity much cheaper than gas. 

John Dale & Co. .. | Duke Street T 8 Printing machinery zi oe es Electricity somewhat cheaper than 

i 44 gas, and the advantages of motors 
18 | over gas engines аге superior in 
1 | every respect, 

Job Robertshaw a .. | 21, Ivegate .. 2 44 | Chopping machinery .. - 1 5 2 2 419 Electricity cheaper than gas. 

George Seitz а .. 29, Iverate .. ae 2 , Chopping machinery .. СЕ 0 9 4 Ki Electricity cheaper than water. | 

Ben Rhodes & CO. .. | Thornton Road х 9 ; Grindstone, sand blast & lath 86 16 6 Electricity cheaper and more satts- 

6 | Crane factory in every sende. 
1 Blower 
25 | Do. | 
б |: Running dynamo 
Hy. Gaskarth .. 1], Sunbridge Road f Printing machines 2 12 3 з тв Electricity cheaper and more satis- 
ö factory. 

John Ryder | Holywell Ash Lane 44 Circular saw a 1 7 5 2 110 | Eleetricity much cheaper than gas, 

| nnd more convenient. 

I. Cantheray & CO Church Bank i 1 Engineers and printing ma- 1 5 7 5 11 1 Electricity much chenper than gas, 

mr : | | chinery | and more satisfactory, 

K. Wilkinson & Son. Eust Parade ATs 7 | Circular saw .. is a 1 13 8 i 4 12 3 Electricity much cheaper than gas. 

dic @ | Band saw. be m 2 5 9 | to April Hth Would not do without it. 

Thos. Dyson. T College Road 2 Cycle maker =з 2s js Electricity much cheaper than steam. 

: e 3 { Wish they could have had it sooner. 

George G. Walker 1, Currer Street | ë | Printing machines . és 11 10 5 10 16 0 Electricity about the same zi ha 

Pratt Brothers Garnett Strect 1 | Rolling machines, hoists, @с. | 4 4 5 4 16 5 Do. do. ә. 

4 ! | 

Denison Bros. .. = .. | Providence Street 3 Printing machinery 6 6 5 | 6 10 9 ! Eleetricity a little cheaper, and in- 

| à finitely more satisfactory than ga. 

Jackson Bros. .. es Gurfield Avenue 6 | Circular saw is 11 19 2 | ku Electricity about the samc à» gas. 

6 Do. 7 
| 10 | Mortar pan . 23 12 8 a 
ee : | 
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otherwise in every case; but the idea of average horse-power per 
hour is very seldom grasped to begin with, even by those who have 
been power users for many сеп The ever present question of 
shafting or no sbafting was continually cropping up. The ten- 
dency was always to replace the then existing ateam or gas engine by 
one motor. Our advice was often looked upon with suspicion, as 
coming from a very in quarter, when we recommended the 
one engine to be replaced by three, four, or half - a- dez n motors, as 
the case might be. Sometimes our recommendations were entirely 
ignored in the first instance, bat after an experience of six mouths 
the user had less confidence in his own methods of driving, and 
usually took our advice. 

I have prepared the inserted list (Table III) of a few of our 
customers, in which cases the machinery to be driven has either 
remained the same or the increase been noted, and where the period cf 
six months’ use has enabled a comparison to bs made between 
electricity and other previously used power agents. 

I am personally acquainted with the details of machinery and 

tion in each of the instances given in this list, and I may 
refore state that some rough calculation was made in each case 
аз to the possible economy to be effected in changing from the one 
form of power to the other. With the exception of the last four 
consumers, the economy proved in practice is far more than that 
anticipated, and such a result indicates conclusively that the losses 
due to running shafting and other gear in connection with and 
necessary to it, are very much greater and of more im ce than 
it is possible to calculate. In the last four instances given in Table 
III., the users elected to continue to use their shafting, merely replacing 
the gas engine with one electric motor. It serves to prove at least 
that electricity at 14. per uoit is no more expensive for power 
than at 2s. 3d. per 1,000 cubic feet under similar 
ons, but it is regrettable to find consumers quite satisfied to 
pay more Жыш the actual power they require than there is any 
it i 


y for. 

I have brought forward these fow practical examples, and com- 
mented upon them, ia the hope 
given, on the one side to the central station electric 
may be fortunate enough to find that the district comprised in his 
elcotrical domain is a power-using district, and on the other side, to 
the power user my object has been to show how different is the 
teaching of practical experience in such cases from mere speculative 
theory. Notwithstanding the large capital outlay required for eleo- 
tric transmission of power in a factory compared with the capital 
ontlay for mechanical transmission, I am convinced that the theoretical 
calculation of losses in the latter instance does not, in the very great 
majority of cases, represent the actual losses which would be found 
in practice, and that the difference in economy, after allowing for 
interest and depreciation on the capital required for electrical 
transmission, is greater than at first appears possible. This economy 
neoessarily a to turn upon what are the average hours of useful 
work required from each machine per day or per annum, and that in 
many cases they are much less in comparison with the total horse- 
power required than is imagined, seems conclusively proved by the 
facts given above. | 


PARLIAMENT AND MUNICIPAL TRADING. 


Im the House of Commons cn 21st inst, the following discussion 
жое on this important question. For this report we are indebted to 
the Times :— 

Bir H. Fowran (Wolverhampton, E.) reminded the First Lord cf 
the Treasury of his promise to appoint the Committee on Municipal 
Trading this Session. 16 was a most important subject, апа the 
motion for the committee should be made at a time when it could not 
be blocked by objection. 

Mr. Сонан (Islington, E.) said he had intended to put a question 
on the subject on the following day. It wasmost important that this 
belated committee should get to work before Easter. 

Mr. Bonus (Batterses) trusted the right hon. gentleman would not 
make too much of the request made to The demand proceeded 
from a very limited section of people in the House or outside. Such 
was bis . Beyond a few company promoters, who met at the 
Society of Arts, he did not know of anybody who was interested. If 
the right bon. gentleman acceded to the request, he must be prepared 
for considerable discussion upon the terms of reference to the Oom- 
mittee. Already the mere fact of the notice appearing on the paper 
had been unjustly used by counsel before a Committee upstairs, who 
argued as if the Committee on Municipal Trading had been appcinted, 
with the result that this Bill before the Committee received unfair 


treatment. 
The Врилкив in sed, and said the hon. member was not 
entitled to say that a Bill bad been unfairly treated by a Committee. 


Mr. Bunxs said he would ba the last man in the world to attribute 
para or unfairness to that admirable tribunal, a Parliamentary 

mmittee. The unfairness came from the representations made to 
the Committee by the counsel improperly using his position to make 
an unauthorised statement. He appealed to the right hon. gentleman 
to let the proposal for the Committee take its chance, or if he did 
defer to the request, give facilities for a thorough discussion. 

Mr. J. Sanur, (Stockton) thought it essential, in the interest of 
municipalities, that the question should be settled, for he knew of a 
Bill, by an important corporation, to which there was no 
serious opposition, bing split an and а portion of the Bill omitted 
by the committee because of hanging motion for inquiry into 
municipal trading. Since the new clamonr had been raised, the House 


should, without delay, decide the limite within which corporations 
should operate. 

Mr. Вьявовү (Oamberwell, Peckham) thought the speech of the 
ue member for Battersea was strong ground for inquiry baing held 
at onoe. | 

Mr. Gattoway (Manchester, B. W.) asked that, if the Government 
decided to appoint the Committee, a decision which he should regret, 
they would do во after definite notice, because considerable discussion 
woald arise on the motion. 

Mr. BALFOUB (Manchester, E.) said the course pursued with the 
motion for а committee was that ussally followed. As to the appeals 
made to him from either side of the House, he confessed that to kare 
such a motion indefinitely hanging fora long period of time was an 
impracticable course. Either the motion should be dropped or sub- 
mitted to the House, and he was strongly of opinion that the House 
should be asked to decide the question. He could not say when an 
opportunity could be found, the Government having only Mondays 
and Thursdays available, the privilege extended to Tuesdays being 
for financial business only, and the latter pressing. Feeling the 
foroe of the appeal made, he would endeavour to йай occasion for 
discussion of the motion, and meantime, opportunity might arise 
in the interstices between other business within the next week or во. 


In the House of Lords on 22nd inst., the Earl of Montur pointed 
to the large number of Oorporation Bills introduced for the purpose 
of enabling municipalities to take over tramwaye, electric lighting, 
gas lighting, and so forth, and thought it time the committes of their 
lordships’ House having to deal with these measures should have 
some instractions as to dealing with them. Не therefore asked Her 
Majesty's Government whether it was proposed to appoiat a joint 
committee of the two Houses to consider the questions relating to 
municipal trading. | 

The Marquis of BALISBUBY said be presumed feom the fact of his 
noble friend asking this question that he held Her Majesty's Govern- 
ment responsible for arranging these private Bills in the proposed 
manner. He had always been under the Ln ier that the Govern- 
ment took no sides in regard to private Bills, which were usually in 
tha hands of private members, and therefore he was unable to answer 
his noble friend. Ia his individual capacity he should say that it 
was very desirable that the committee should be appointed, and he 
observed that a similar sentiment was expressed last eveniog by the 
Leader of the House of Commons. The House of Lords was perfectly 
willing to do its part in the appointment ofa joint committee, aud 
he 1 that such an inquiry woald be attended with very salutary 
res ä | 


NEW PATENTS AND ABSTRAOTS OF 
PUBLISHED SPECIFICATIONS. 


III PATENTS.—1900. 


Compiled expressly for this Journal by W. P. Тномрвон & Co. Electrical Patent 
Agente, 822, High Holborn, London, W.C., and at Liverpool, Manchester, 
and Birmingham, to whom all inquiries should be addressed. 


| 4,639. “Improvements in overhead electric railway trolleys.” W. HARLEY 
and J. DvacAN. Dated March 12th. 

4,672. “Improvements in the terminals and insulators of the holders of elec- 
trical incandescent or glow lamps, which improvements are also applicable to 
other electrical terminals.“ W. WALKER, jun. Dated March 12th. 

4,080. “Improvements in electric accumulators.” A. MULLER. Dated March 
12th. 

4,685. “Improvements in or connected with electricity meters" A. WRIGHT 
and THE Reason MANUFACTURING COMPANY, LIMITED. Dated March 12th. 

4,706. “Improvements in electric switches, principally for high voltage 
circuits, and also applicable to switch lampholders." J. LiGHTroor. Dated 
March 18th. 

4,709. “Improvements in or connected with electric cable joint-boxes.” 
G. H. Nissett. Dated March 13th. Е 

4,719. "Improvements in electric motors.“ J. Mank and W. C. LAIDLER., 
Dated March 13th. 

4,720. "Improvements in and relating to the electric lighting of railway 
carriages, cars, ships and the like." G. M. Brann. Dated March 13th, 

4,774. An improvement in switchboards," A.Fonp-.LrLovp. Dated March 
13th. 

4,784. “Improved magnet winding for continuous current machines and 
converters for effecting simultaneously a sparkless commutation and a pressure 
regulation.” M. Deri. Dated March 13th. (Coinplete.) 

4,785. “Ап alternating current motor." M. DERL 
(Complete.) 

4,795. “Improvements in the distribution of electric current and apparatus 
therefor.” J. DULAIT and O. GARBE. Dated March 18th. 

4,818. ‘Improvements in and in the means of supporting electrodes or plates 
of electrical accumulators, and in the manufacture of such electrodes and tools 
or appliances for use in such manufacture and a method of constructing such 
tools or appliances.“ E. T. PARKER. Dated March 14th. d 

4,829. An improved method of suspending,raising and lowering electric 
lamps and other articles." J. G. Booru. Dated March 14th. 

4,531. '*A patent asbestos application to wires and insulated wires for elec 
trical purposes." A. C. RicHakpson, Dated March 14th. 

4,842. “An electric flredamp detector or indicator." W. O. Woop. Dated 
March 14th. 

4,844. "Improvements in obtaining metals from their fused ores oxides, and 
salts by electrical action." J. BAXERES DE ALZUGARAY. Dated March 14th. 

4,848. “Improvements in telephone divided multiple board system." W. 
AITEEN, Dated March 14th. 

4,850. “Ап electric mechanism for operating а clutch connection with 
electric motors.” J. G. CHILDS. Dated March 14th. 

4,885. ''Improvements in electrical instruments for measuring current pres- 
sure and power in electric circuits.” G. D. A, Parr. Dated March 16th, 


Dated March 18th. 
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4,892. “Improved electric furnace." J. Јоу. Dated March 15th. 

4.921. Improved electrical method for securing uniform time in clocks." J. 
Graxtr. Dated March 15th. 

1,926. Iinprovements in automatic time switches." A. J. Howarp. Dated 
March 15th. 

4,932. “Improvements in or connected with electric motors and generators, 
and other electric apparatus and instruments.” V. A. Fyns. Dated March 15th. 

4,934. "Improvements in current feeding devices for electric motor cars or 
the like," J. W. EnLEns. Dated March 15th. (Complete.) 

4,976. “Improvements in the means or method of signalling on electric tram- 
ways," C. J. SrENckER. Dated March 16th. 

5, 009. Means for automatically reviving or reinforcing exhausted pulsations 
проп а telephone line.“ M. C. MrNcis.. Dated March 16th. (Complete.) 

5,016. “Improvements in porous diaphragms for electrolytic apparatus." T. 
J. HoLLAND and A. P. Аске. Dated March 16th. 

5,082. "Improvements in electrica] cut-out devices especially adapted for 
preventing excessive flow of eleetric current." A. MaLtieNaNt.. Dated March 
16th. (Coinplete.) 

5,040. "Improvements in electricity meters.“ А. WRIGHT and THE REARON 
MANUFACTURING Company, LimitEp. Dated March 16th. 

5,050. Improvements in asynchronous rotary converters." W. P. THOMPSON, 
(Helios Flectricitats Actien Gesellschaft, Germany.) Dated March 16th. 

5,069. "Improvements in connection with inverted arc lamps." H. M. Darran, 
of the firm of Baxendale & Co. Dated March 17th. 

5,072. “Improvements in and connected with electric incandescent lamp- 
holders.” G. BAVLITT. Dated March l'itb. 

5,085. “Improvements in or relating to apparatus for regulating the arc in 
electric arc lampe." E. L. TuoRr and L. B. Copp. Dated March 17th. 

5,088. “Bonding for iron or steel electrical conductors." R. THOMSON, 
(C. Brown, Switzerland.) Dated March 17th. Complete.) 

5,1£5. "Improveinert« in mercurial thermometer alarms in connection with 
electric contacts for visible or audible indications.” A.MonrLEv. Dated March 
17th. 

5,136. “Improvements in inter-communication telephone systems.” M. Brno 
and F. G. BELL. Dated March 17th. (Complete.) 

5,187. “Improvements connected with incandescent electric lampe.“ W. C. 

TALE. Dated March 17th. 


* 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. T'HOMPSON 
and Co., 822, High Holborn, W. C., and at Liverpool, Manchester, and Birming. 
ham, price, post free, 9d. (in stamps). 


1997. 


19,717. “I ements in and relating tc controllers for electric motors." 3. Н. 
Short. Dated August 12th, 1897. Relates to a controller for motors whereby 
sparking between the stationary and movable contacts is prevented in chang- 
ing the rotation of the motors from series to series parallel and parallel and 
with or without resistance in circuit. Within & casing is & shaft operated by 
the controller hand lever which can be turned to any position. Upon the shaft 
are three insulated sleeves, each carrying segmental contacts which can engage 
with fixed contacts. These contacts are connected up to resistances, motors, 
the trolley of car, and make and break contact. Each different position of 
the controller handle causes a different set of contacts to become engaged to 
effect the desired combination. The contact is automatically made and broken 
by an arm which is operated from discs loosely mounted upon the shaft. A 
latch normally locks the arm out of engagement with the contact. By means 
of this arrangement, the motor circuit is initially broken by separating the arm 
and contact, and sparking at the other contacts is prevented. 19 claims. 


20,326. “Improvements in electric light fittings.” A. E. Salt. Dated September 
ard, {н97. Relates to supporting electric lamps. A ball connection is made in 
halves, L, IL, which are connected by fixed and spring catches placed oppositely, 
the spring catch being disengagenble by pressing a button. The catches шау 
be the ends of a үш fixed in the half I., and engage slots in the half II., or 
the spring and half I. may be slotted to engage projections in the half II.; or 
the catches may engage а circular rib in the half I., this enabling one part to be 
turned on the other. 2clauns. 


27,428. “improvements in and connected with electric furnaces for the pro- 
duction of calolum carbide aud other substances.” M. S. Мані. Dated November 
ЭЗга, 1897. Relates to an arc furnace for making calcium carbide or other sub- 
stances constructed so that the materials are delivered from а detachable shoot 
directly between the electrodes, the product being discharged continuously into 
A stick mould, movable on rollers. The feed of the materials from a hopper is 
regulated by a rotatable perforated cylinder, One electrode forms the hearth of 
the furnace, Which may be lined with gannister, on an iron base plate. It is 
closed at the top by a cast-iron cover with a ball joint and stufting box for the 
rod carrying the upper electrode. Gas diseharged by an opening may be used 
for drying the materials. Above the furnace a rod is screw-tlireaded and sup» 
ported by a nut, which can be rotated by gearing with a worm rotatable by 
hand. to raise or lower the upper electrode; this gearing may be moved 
luterally by à rack and pinion geared to another worin and hand wheel to move 
the electrode laterally. 


20,228. ''| voments in electric railways өп a road contact system.” W. M 
Brown. Dated November 30th, 1897. Relates to electric railways and tramways 
on a road contact system with switehes thrown by electroanagnets on the 
vehicle. Relates particularly to the winding of the magnets. The magnet on 
the vehicle has two windings of high and low resistance in shunt with and in 
cireuit with the motors. When the line current is cut off the magnet may һе 
excited from a battery thrown in by a switeh. An additional brush connected 
to the return short-circuits any road. switch left alive, and may operate a cut- 
out. 6 eluims. 


20,021. ''improvements in switching apparatus for transformers for alternatin 
current system of electrical distribution." E. Oxley. Dated December 7th, 1807, 
Helates to. means for cutting out the primary ofa transformer in alternating- 
current distribution when there is no load on the secondary. The arrangement 
of switches and contacts are shown described at great length and are too com- 
plicated for purposes of abridgment. 4 claims. 


28,620. ‘improvements in or in connection with electric switch apparatus and 
electric wiro bending poste." F. A. Gilbert. Dated December 7th, 1897. The 
witch, which is adapted to control a large number of lights, is so arranged that 
one circuit is completed before the other is opened, thus preventing sparking. 
The specification and drawings describe in detail the bending posts and spring 
contacts and does not permit of abridgment. 9 claims. 


30,088. “ vemonts in key switch holders for incandescent electric lampe.” 
J. M. Haleman and H. C. Gover. Dated December 20th, 1917. Relates to holders with 
switches for incandescent lamps. "The insulating body of the holder is made in 
two parts, enclosing the plunger carriers and otber parts. The supply wires 
Rre secured by screws in the carrier and a fi&me. This frame carries a spindle 
with a handle and an arm to make contact with a tongue extending from the 
carrier. А square cam on the spindle engages а retaining spring on the frame. 
йы of the arm nearest tbe tongue is covered witb insulating material, 

claims. 


30,208. “ improvements iu coln-contreiied mechaniem for elestrio meters.” 

А Р. Browne. ated December 91st, 1897. Relates to coin-freed electric 
meters. A pair of bridges in the negative and positive leads are lifted and 
lowered by a lever, which is fuleruined and pivoted to a vertically reciprocating 
frame supported by a spring but sinking under the weight of a coin. As an 
alternative the lever may make and break the circuit of an electro-magnetic 
switch. The coins pass by a shoot into pockets in a wheel which is mounted in 
the reciprocating frame, and is connected flexibly to one of tHe shafts of the 
meter so as to be rotated. A detent, operated by the rise and fall of the frame, 
lets the coins pass one by. one from the shoot. This detent may be actuated 
electro-magnetically. 21 claims. 


30,211. “Improvements la and relating to insulating conduits for elestric оов: 
ductors.” W. P. Thompson. (J. Jangbluth.) Dated December 21st, 1897. Con. 
duits consisting of compressed blocks of asphalt are provided with recessed and 
projecting ends to enable two blocks to be fitted together and secured by an 
internally grooved band, the joint being made good by liquid asphalt. The mould 
and block consists of a two-part mould having a removable bottom plate and 
a die plate. An upper die plate is placed over the powdered material, and the 
plunger plate carrying the core rods is placed over the upper die plate. Catches 
are provided for holding this plate in its lowest position. The die plates are 
provided with ring projections for removing the sharp edges of the tubular 
openings. З claims. 


30,268. ''A method or metheds for controlling а mechanism or mechanisms 
means of electric or eisctro-magaetio waves of high frequency.” I. Wilbon and C. J. 
Evans. Dated December 21st, 1807. Relates to means for controlling mechanism 
from a distance by means of electric or electro-magnetic waves known as 
Hertzian, without the intervention of metallic conductors. The object is to 
obtain a more or less selective defence, two or more circuits containing electro- 
magnet mechanism being separately controlled by the transmitter to the agency 
of rotary switches. A receiving arrangement is described adapted to control two 
electro-magnetic mechanisms. The rotary switch driven by clockwork or the 
like is fitted with three contacts on whieh rub each set of contacts, According 
to the position of the switch the circle will be completed through 1 or 11. To 
secure accurate working a switch similar to the first and rotating synchronously 
with it, is fitted to the transmitter. The switches may be arranged to control 
several circuits and to reverse the currents. Instead of a single coherer a 
multiple coherer may be einployed. It consists of a series of coherers arranged 
on the surface of a rotating cylinder and successively making contact, or the 
coherers may be connected in parallel. For controlling sets of mechanism 
independently oscillations of different periods or wave lengths may he employed, 
апа they may be controlled froin several different points. The invention is 
stated to he applicable for controlling torpedoes, air ships, searchlights, guns, &c. 
In the provisional specification it is stated, e.g., that a torpedo may be controlled 
by controlling (1) The speed of the engines, (2) 'The position of the rudders, and 
(3) Position of the centre of gravity by moving weights, Ke. The receiver on a 
torpedo includes a wire or plate supported above the water. 4 claims. 


30,284. “Improvements іш and геше windlegs ter machines.” 
The British Thomeon-Houston Company, Limited, and Н. М. Dated Decem: 
ber 22nd, 1897. Relates to dynamo-electric machinery. In polyphase inachines 
having combined mesh windings and star windings such ак are described in 
Bpecification No. 18,508, д.р. 1891, and as shown in one form for three-phase 
currents, the star and mesh windings are arranged alternately as non-overlap- 
ping coils, and their number is incommensurate with the number of poles. The 
winding is thus simple and owing to the non-coincidence of the armature coils 
and field poles, the inductance of the armature is reduced and dead points are 
avoided. The mesh and star conductors differ in thickness and number of turns 
as required by their connections and to render the reaction of all the coils the 
same. Each coil may consist of two parts in different slots. For three-phase 
currents six armature coils are preferably used with either flve or seven field 
poles. Quarter-phase windings are preferably arranged with four coils for three 
or five poles. The coils may be separately connected toswitching gear by which 
they can be connected as described, or the mesh conductors can be internall 
star connected, or either set of conductors can be connected as a simple mesh 
or star for starting. 5 claims. 


30,277. ‘A реговізін insalator disc for oa Incandescent lampholder." 
W. D. Hassall, Dated December 22nd, 1897. Relates to holders for incandescent 
lamps. The insulating body is a porcelain flanged cylinder having two separate 
cavities to receive the plunger blocks which are secured by screws inserted from 
the rear surface of the insulator. It also has grooves to receive projections in 
the casing to prevent turning. The binding screws for the conductors are 
accessible from the open end of the holder. The provisional specification 
mentions the use of angularly-placed binding screws. 1 elaiin. 


38,285. ‘Automatic leoking lever and | lever combination fer electrical 
ifte, oranes, or other machinery.” C. E. B. Dated December 22nd, 1897. 
Relates to apparatus for locking electrical lifts, cranes, &c., until the inotor hus 
attained its full speed. The starting lever is locked by an L-shaped catch which 
is connected by a wire to the starting switch in sucha way that the full current 
is turned on, and the motor attains its full speed before the catch liberates the 


lever. 1 claim. 
38,321. “ An improved switchieg apparatus for preventing self-induction sparks 
from being formed during the operations of discon aad eleotre- 
motors." E. or. Dated December 22nd, 1897. Switches for motors have the 
contacts so arranged that the magnet coils are short-cireuited at the moment of 
making and breaking the main circuit through the annature, or through an 
auxiliary circuit to prevent sparking, When the circuit is broken at a point, 
and the connections made, the motor runs in one direction, but when made at 
this point, and broken at another the motor is reversed. One of these can- 
nections is always made before the main circuit is made or broken. 2 claims. 


38,347. “Improvements la electrical aro lamps." Е. Р. 1. Mors and L.C. A. 
Pottier. Dated December 22nd, 18597. (Date claimed under Patents, &c., Act, 1883, 
Sec. 108, November 8rd, being date of application in France.) The heavier upper 
carbon holder and a lower holder consisting of two rods and a connecting bar, 
slide respectively on the outside and inside of two tubes, and are carried by 
pulleys in bights of two cords. The ends of the cords are attached on opposite 
sides to pulleys, mounted with a brake wheel on a spindle which is rotatable in 
hollow bearing screws. Pins retain the cord on the pulleys. The other ends of 
the cords are attached respectively to the casing and to a frame. This frame 
turns on the hollow bearing screws, and is linked to a weighted brake block, 
which grips the wheel when the frame is turned over to the left by the weight of 
the connected parts; when it moves to the right, under the action of a solenoid, 
a stop screw disengages the brake, partly freeing the wheel. A pin on the frame 
engages a forked arm of а core which slides in a tube within the solenoid, the 
tube being closed at the ends so that the enclosed air may check the movements 
of the соге. The frame may be turned to the right by a handle and flexible 
connection. The solenoid is shunt-wound or otherwise and is provided with an 
iron yoke, which is secured adjustably on а rod. A stop also secured adjustablv 
on this rod, limits the movement of the frame when the solenoid allows the 
core to descend. The ends of the carbons extend into a small globe, which is 
secured by small bolts to forked plates, resting on shoulders on the tubes. The 
casing of the lamp is balanced by lead casting a tube on the top plate. 5claims. 


30,441. “improvements in primary and secondary galvanic batteries." C. L. R. E. 
Menges. Dated December 23rd, 1897. Relates to electrodes of the kind described 
in Specification No, 8,905, д.р. 1895, Which are made up of two plate surfaces о 
opposite polarity placed close together so as practically to appear as one plate 
and have between them a layer of porous or perforated material. This inven- 
tion consists in making such electrodes of tubular form so that the surface of 
one polarity lies on the outside of the tube and the other on the inside thereof, 
and the tubes themselves serve as receptacles for the electrolyte. 1 claim. 


30,445. “Apparatus for simultaneonely connecting a number о! pairs ө! electrie 
conductors." Siemens Bros. & Co., Ltd., and E. Holmes. Dated December 23rd, 
1¢97. Relates to couplings for connecting several pairs of conductors. Two 
castings are provided with as many nozzles as there are conductors to be joined. 
Each conductor is fitted with a conducting extension to which an insulating 
disc is secured, The two castings are secured by bolts, and finally good contact 
is obtained by acrewing in the screw, 1 claim. 
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No. 1,167. 


THE BRITISH NAVAL ENGINEER. 


WzuicH is the more important part of a ship of war, its 
guns, or its engines and machinery? This seems to be the 
question at issue between the two branches of the Naval 
service. Sensible men would say neither can be of much 
use if the other fails. A paper by Mr. D. B. Morison before 
the North-East Coast Institution of Engineers and Ship- 
builders, on March 30th, was evidently written with a view 
to pointing out what we all seem to think, that the engineer- 
ing side is starved by the Admiralty, and that, as a whole, 
our Navy is far from properly manned. It appears to be 
the opinion of the fighting men that the engineers are a 
nuisance, to be snubbed on all occasions, and the Admiralty, 
whatever that body may be, concede so much to the prejudioe 
of a class or division, that the British Empire is in positive 
danger, or would be if we went to war; for no matter how 
the patriotism of the engineers of the mercantile marine 
might lead them to fill the breach, they could not possibly 
acquire the neceasary knowledge to properly work the 
machinery in the short time available for во doing. We 
have reason to believe that, assuming the existence of the 
necessary patriotism, the difficulties foreseen by Mr. Morison 
would not be so severe as he anticipates. In the event of war, 
and an accession of outside men, the special machinery would 
be looked after by the existing staff of engineers, while the 
propelling machinery would come under the care of the 
freshly imported mercantile engineers, who would soon 
master this portion of the duty. We believe, if the Admiralty 
have any ideas or knowledge of the question at all, that this 
is the view taken by them, but far be it from us to 
say that such а course of conduct is wise. It is 
indefensible; in fact, it is positively wicked. Here 
we are with our conntry denuded of regular troops, and 
what excuse can be made for our Government which suffers 
such things to be? Let us take a few facta from Mr. 
Morison's paper. In 1878 the so-called executive personnel 
of the Navy was 27,911 in number, as against the engineer- 
ing personnel of 5,627, whereas in 1838 the relative numbers 
were 44,886 and 22, 289, an enormous addition to the en- 
gineering side, clearly showing its growing importance. Yet 
the engineering side, it is said, is not even ишш 
on the Admiralty Board. 

It appears that even with the short-handedness allowed 
there are not candidates for the engineering department of 
the Navy, and so-called temporary service engineers and 
direct entry engineers are admitted om qualifications 
very much below that постау to be possessed by Keyham 
students. 

Much of the trouble, we are convinced arises from the 
expense of putting a boy through Keyham. This amounts 
to £576—a sum quite beyond the pockets of many gentle- 
men. If our naval engineers are to have the manners of 
gentlemen, they must come from suitable homes, and-entry 
to the Navy ought to be merely a matter of fitness, after 
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which the necessary training should be reasonable in cost, 
and the pay should be sufficient afterwards. Ав the cost of 
entering the executive side is only £494, and the subsequent 
pay is better, and the prospect of atrutting about in gold 
lace is understood to be more extended, it is only natural that 
the engineering branch should suffer. 

But the great trouble, and spparently the fatal one, is that 
if an engineer is supposed to have done wrong, he is Oourt- 
martialled by executive officers who don’t know one end of 
а connecting rod from the other, and if а stoker does wrong, 
he has to attend with the engineer before an executive 


officer, and the engineer has no command over his own men. 


This causes trouble, especially as naval stokers are drawn 
from outside ranks of labour, and there is no system of 
training stokers for the Navy. | is | 

Another trouble in the Navy is the extreme ghort-handed- 
ness of all the ships. Thus the Terrible with her 
25,000-H р. engines and doubtful Belleville boilers, carries 
7 engineers and 1 artificer engineer, as well as 3 chief engine- 
room artificers and 15 engine-room artificers, who are 
mechanics without responsibility; also, we assume, firemen. 

The Lucania, of the Cunard Line, with 28,000 нр. and 
practical boilere, carries 22 engineers, 2 electricians, 1 boiler 
maker, 24 greasers, 78 firemen, 60 trimmers, 2 storekeepers 
and 2 donkeymen. 

The Oceanic, of 28,210 н p., carries 23 engineers, of whom 
15 hold first-class B.O.T. certificates, and 34 greasers. Mr. 
Morison gives a long list of such comparisons, showing an 
alarming inferiority in the manning of the Navy. Worse 
still, important duties are filled by men of far too short an 
experience, duties they could not fill in time of war, and it 
may be truly said that in both men and morale a first-class 
battleship is far worse equipped than any ordinary liner. 
Yet an empire of 12 million square miles may hang проп 
the capacity of a single ship at a critical moment. 

It is only recently that a large cruiser ran a 60 houre' 
trial at seven-eighths full speed, and 60 additional men had 
to be taken on to trim coal. The vessel in question has no 
fewer than 50 coal bunkers. 

In 1892 the Admiralty committed the error of reducing 


the engine room complements, already admitted to have 


been inadequate by no less than 12 per cent. As Mr. 
Morison says, failure is ahead—vcertain and disastrous failure 
—and all that is required to develop it is a naval war. 
This is a very serious state of affairs. It is one that 
is blinked at by the short-sightedness that rules our Navy, 
which is endangered by inability to recognise that 
the engineering side is fully as important as the so-called 
fighting side. In the navy of the United Stetes we believe 
great improvement has been made under the able leadership 
of the Chief Engineer, Rear-Admiral George W. Melville. 

It seems incredible that the fleet engineer of the Powerful 
only receives a pay of 98. per day as charge pay when in 
charge of a ship, in addition to the ordinary pay, which is 
only 10s. per day up to 30 years of age, while all the ships of 
the Polyphemus class have had the charge pay ont down to 
6s. per day and have only two assistant engineer officers. 

Promotion is so slow that a man is 38 or 40 years of age 
before he becomes chief, and he does not become ficet 
engineer until he is 46 or 48. Mon are retired at 55. 

It is also a hardship that the executive officers oan call off 
any men of the engine room staff at will, and that by doing 


so they often completely disorganise the work in port, 
whereas the responsibility of the engineer is not diminished 
by this high-handed proceeding. 

The engineer cannot communicate with his own engineer- 
in-ohief. Everything must go through the captain, who 
has power to comment thereon or to suppress it, and in any 
case must have it transcribed and forwarded in his own 
name, whereby the very individuality of the engineer is lost. 
This is totally wrong. When, in time of war, the whole 
ship is in a tight place, it will not be the engineer who 
will be helpless, It will be his place to remain below, 
and do his duty without any of that stimulos 
which comes from the privilege of seeing the fight. His 
ordeal will be that of listening and of watching for the 
next, shell to send his steam pipes adrift to scald. him, 
perhaps to death. We are all proud of our naval men, and 
it is as much in their interests as in those of the engineers 
that we would have fair treatment all round. Our Navy 
never can be efficient while any one limb is withered, and 
the country should see to it that, before it is too late, the 
British Navy is put into а fit state of offence and defence, 
We have had our lesson in the Army, and it should not need 
to be repeated in the Navy. Do not let us be carried away 
by the nonsense which confuses wise preparation with panic, 
The lack of wise preparation would have lost us South 
Africa if the Government had not been figuratively kicked 
to their duty. It is extremely difficult to reform the Navy. 
The Board of Admiralty seems to be а sort of close Corpora- 
tion, whose feelings are ultra-conservative, and quite out of 
harmony with all modern ideas and modern methodi The 
Admiralty appears absolutely apathetic in face of 
what is universally recognised to be a serious situa- 


tion. Mr. Morison calls especially on marine men 


to raise their voices in demand of reform. He suggests 
the formation of a committee to deal with the matter, 
an organised body representative of the engineering pro- 
fession of the country. We endorse this recommendation, 
and our columns are open to extend its views. We think 
every true Briton will endorse it. The interests of the country 
are paramount and should take precedence of red-tape-tied 
Admiralty officialism. If reform injures such officials, they 
must be putaside. The Empire demands something different 
from what now obtains. There mast be some good reasons 
underlying the discontent in the Navy which has 
been brought to our notice in many ways. It should 
certainly receive investigation by an unofficial committee, 
and that at once. 


WE publish in our present issue a “ Legal 
Query Column” which we ventare to hope 
may continue to be a feature of the 
ELEcTBICAL Review. Owing to the number of questions 
which have been directed to this office with regard to the law 
of electric. lighting and kindred subjects, it has been thought 
wise to confer upon inquirers the benefit of such advice as 
our legal correspondent may be able to give when placed in 
possession of a short statement of the facts; and further, 
to give our readers generally the full ben: fit of such opinions 
by publishing both questions and answers. In estimating 
the value of the opinion expressed by our legal correspondent 
upon the points laid before him, it should be borne in mind 
that no lawyer can pledge himself to an opinion unless he 
has had an opportunity of considering all the facts and 
documents in the case. While, therefore, an opinion obtained 
through the medium of our query column must not be 
regarded as a substitute for p onal advice, it is hoped 


that it may be usefal when the facts of a case are simple and 
capable of acourate expression in a few 


A New - 
Feature. 


Vol. 46. No. 1,167, APRIL 6, 1900.] 


THE ELECTRICAL REVIEW. 6559 


THE WILLESDEN ELECTRICITY WORKS 
OF THE METROPOLITAN ELECTRIC 
SUPPLY COMPANY, LIMITED. 


(Concluded from page 493.) 


Two smaller transformers are provided in connection with 
the “ mains discharger,” the handling gear of which is seen 
in the middle of the 


necessary by the 
capacity inseparable 
from such long and 
heavy concentric 
mains as those from 
Willesden to Lon- 
don, in whiob, if 
suddenly switched 
on ata ure of 
10,000 volts, violent 
surgings would take 

3 causing ex- 
treme variations of 
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sulation of the 
cables, Exactly the 
d was 
ex at Dept- 
ford, and was over- 
come by Mr. G. W. 
Partridge, whose 
“ mairs discharger " 
has been adopted 


а considerable flare-up may take place is clearly shown by 
the dark patch on the wall over No. 2 B in the figure. 

The arrangement by means of which the mains and the 
mains discharger are connected, consists of the i 
seen between the ela; the uppermost of these are 
connected with the high-presar bus bar on either the blue 
or the red phase; the lowest are connected with one pole of 
the bigh-tension coil of the corresponding transformer used 

for charging the 

2 mains, the other 

pole of which is 
ooupled to the bus 
— bar through a 


— switch and fuse; 
the middle termi- 
<: nalg аге joined 


through the fuses 
to the insulated 
inner conductors of 
the main cables re- 
spectively. As the 
outer conductor, 
and one pole of each 
main transformer, 
are always earthed, . 
the inner alone has 
to be dealt with in 
connecting up the 
cables ; two of these 
are for the red, and 
two for the blue 
phase, while a fifth 
cable is spare, and 
can be used for 
either phase, In 


~~ A 
E —7 
=> 


at the Willesden 
station. The device 
consists simply of & 
transformer and a variable water resistance; the high tension 
(primary) оой of this is joined in geries between the bus bars 
and the main to be ed, while the low tension 
(secondary) is on open circuit, under which conditions the 
current flowing into the main is small. The water resistance 
ig then joined across the terminals of the secondary coil 
and gradually 
diminished, until it 


The main fuse- 
board, which is 
расе opposite the 

ank ot trans- 
formers, із Shown in 
one of our illus- 
trations, together 
with the high 


OoAL TRANSPORTER AND болтн Crane. 


charging a cable, 
the first proceed- 

ing is to couple 
the inner conduotor to the charging transformer by a 
connecting bar, and toswitch the transformer into connection - 
with the bus bar, the secondary coil being on open cirsuit. 
A load is then gradually thrown on the secondary by means 
of the levers seen in the foreground of our view of the fuse- 
board, with which the water resistance in the room below is 
slowly cut ont; 
when the resistance 
in the secondary is 
reduced to a mini- 
mum, the trans- 
former is almost 
non-inductive in 
1 and e 

is practi 

РОТ ar. 
with the main. 
Finally a conneoting 
bar is inserted into 
the terminals of the 
bus bar and main, 
and the transformer 
connections are 
broken, leaving the 
bus bar in direot 
communication 


tension bus barsand ' with the main, as 
the mains e A — = of 1R 
charger gear. e WECLEC - coo oo 2 and 2 B in the 
bas bare, of j-inoh ab nin LA С Н adjoining figure. 

diameter copper rod, E As stated above, 
are carried round there are five main 
the walls on in- RP MNA cables, made by the 
sulators, and аге British Insulated 
arranged in two 10,000-vour Fos BOARD anD Mams ОшоснлваЕв Gaan. Wire Compan у, 


rings—one for the 

“red,” and one for the “blue” phase—with disconnecting 
Pieces at intervals. The fuseboard consists of com- 
partments composed of marble slabs partly surrounding 
the fuses, which are duplex, and are constructed after 
Mr. Mordey’s pattern — fine wires stretched in a glass 
tube, partly filled with sand; although the sand to a great 
extent destroys the arc at the moment of fusion, that 


Limited, on their 
usual paper insulated and lead-covered pattern. Each cable 
consists of two concentric stranded conductors. We may note 
here that with a two-phase transmission system any cable 
may be used for either phase, the two phases are entirely 
independent, and the whole of the existing single-phase net- 
work can be utilised just as it stands, while the outer can be 
earthed with safety and advantage; whereas on the three- 
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phase system each main must have three cores, insulated 
from one another and from earth; a breakdown in any one 
phase involves all three, and owing to the inter-dep2ndence of 
the phases, balancing difficulties are even 
more troublesome than with a three-wire 
system. It will be seen, therefore, that the 
Metropolitan Oompany was well advised in 
adopting а two-phase system, which, as the 
company justly claims, will “work in con- 
junction with all known systems of supply," 
whether alternating or, with rotary con- 
verters, direct. 

The cables are laid in a five-way cast-iron con- 
duit, 20 inches x 6 inohes, which is capable of 
accommodating five additional cables when re- 
quired. The conduit is leid under the towing 
path of the Grand Junction canal as far 
as Amberley Road sub-station. Up to this 
point the cross-section of each conductor is 
0:2516 equare inch, from Amberley Road 
to Norfolk Orescent Mews sub-station it 
is 01909 square inch, and from there to 
Rathbone Place it is 0:0973 square inch. 

At the sub-stations, step-down trans- 
formers of 100 xw. each are installed to 
the number of 30. These are, like the 
ab ор transformers, of the Berry type, 
made by the British Electric Transformer 
Manufacturing Company, Limited, and 
transform from 10,000 to 1,000 volts; 
they are 2 feet 2 inches in diameter and T 
4 feet high, and weigh about 25 owt. each. The mid-point 
of the secondary winding is earthed, and no earth shields 


four additional transformers of the same size and make, 
and 20 of 50 Kw. each, are at present on order. 
A special type of disconnecting box, designed by Mr. 


SWITCHBOARD ғов Extra Hion Tension Marss m SUB-STATION. 


Partridge for use on the 10,000-volt mains; is shown in one 
of our views, which is practically self-explanatory. The 


GENERAL ARRANGEMENT OF Юхгва Hram Твмвюн APPABATUS IN БОВ-8ТАТГОЙ. 


or other devices are used ; of the winding is conneoted 
with a regulating switch giving a range of 120 volts in 12 


Side élevation. 
-Discommmorma Box. 


steps. Intermediate points are connected with в choking 
coil, во ав neither to break the circuit nor to short circuit 


the transformer coils when operating the switch. Thirty- | 


Section at x y and A B. 


insulating material is chiefly ebonite, spacial ‘care being 


taken to thoroughly protect the inner oonduotor.; . the lower 
part of the box is filled with bil. | 
Detailed drawings are also given of the 
high pressure switch gear used in the main 
and sub - stations, also designed by Mr., 
Partridge, and which we, have briefly. 
described in connection with the step-up 
transformers. The oonstruction of tbe. 
switch is well seen in the. figures. The 
insolation here also is chiefly of ebonite, 
"with deeply corrugated surface to reduce 
surface leakage, and a long steel spring is 
provided to take the spark on opening 
the switoh.. Au. ammeter in the high 
pressure circuit is mounted on the switch, 
as Shown, being supported entirely by the 
~ conductors. It will be noticed that the 

low pressure switch, which is operated together with the 
high pressure switch, is of the double-pole type, and closes 
before the latter; it is provided with carbon breaking pieces. 


oOo ! j 
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The arrangement of the controlling gear in a sub-station 
forms the subject of another of our views; the type of 
‘apparatus employed is generally similar to that at the gene- 
rating station. The connections are made with the high 

ure trank mains by means of terminals and connecting 
bars. H H, mounted on three panels and enclosed in a locked 
compartment. The right-hand panel is devoted to the blue 
phase, the left hand to the red, while the s cable 
occupies the middle pens. The mains from Willesden are 
connected to the middle horizontal row of terminals, D D and 


\ 
E 
Ve 


Ехтва Нан Tanson Swrron Gwar. 


A, those to London to the bottom row, E Е, and the sub- 
station bus bars to the two outermost terminals at the top, 


0 C, which it will be seen can be coupled to either or bo 


of the two Willesden terminals on their respective panels, 
The bus bar leads pass through fuse and switch gear, which 


is sufficiently clear in one of the figures. 


A small “safety” transformer is provided for use when 


the spare cable is to be coupled to either side of the system. 


This is oonnected, one pole of the primary to the middle 
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it is im 


bar connector, r, used for this purpose 


taken that the lamps are alight when the connection is made, 
ible to couple the spare cable to the wrong phase 
at the sub-station, for the test plug, k, is in the way of the 
The inner con- 
ductors alone are brought on the board, the outers being 
ше to а common earth bar а& the bottom of the 


dard. | 

It will be obvious, from the foregoing’ description and 
illustrations, that the great principle underlying the whole 
of the system is reliability! By the irony of fate, the 


elaborate precautions taken to ensure safety were of no avail 
last December; for the contractors who carried out the 
ironwork of the buildings and the steam piping were so 
late in delivery that they kept back the whole of the 
work, and Willesden could not relieve the overburdened 
generating stations in London until the middle of December, 
while the unavoidable interruptions of supply caused by the 
excessive demand gained for the company an unenviable 
notoriety in at least one district of its area. Now, however, 


STS А абет 


b 
\ 
++ a 
- а 
) | | 
7 
|] * 
| v 
D 
A Чаи 
б 


. Мар or тни ООМРАНҮ'В ARRA AND Кости or MAINS. 


terminal, в, at the top of the centre panel, the other pole 
to the two small terminals, 1 1, on the same panel. The 


spare cable having been connected up at Willesden, а oon- 
neotor is inserted into the small terminals on one side of the 
board at the sub-station, say the blue, as at K in the figure ; 
if the spare cable is connected to the bine phase at. Willesden 


' there is no appreciable current through the transformer, but 


should it have been connected with the red phase, the trans- 


` former forms a connection between the two phases, and the 
lampe light up. It is clear from the diagram that if care is 


all that is over ; the new order of things is firmly established, 
and we have no doubt but that in future the name of the 
Metropolitan Company will be synonymous with regularity 
and reliability of supply. The plans were prepared to the 
designs and the plant constructed to the specifications of Mr. 
Frank Bailey, M. Inst. O. E., whose ripe experience, gathered 
during his long oonnection with the Metropolitan and 
ee Жын London Compenies, enabled him to foresee every 
ble souroe of trouble and to provide for its antidote. 

he works were constructed under the superintendence of Mr. 
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R. R. Todd, now chief engineer to the compan „and were 
completed with the assistance of Mr. C. A. Нори, ~ 

To these gentlemen, who afforded us every facility for the 
preparation of this article, as well as to certain of the con- 
tractors, we tender our best thanks for their kind assistance. 


THE ELECTRIC LIGHTING or 
ST. PETERSBURG. 


In the last two years the use of electricity has increased to 
a great extent in St. Petersburg, three Companies havin 
erected stations, namely, Siemens & Halske, Helios, ant 
Electricité et Hydraulique de Charleroi; below is given a 
description of the last-named company’s central station and 
network. 

CENTRAL STATION. 


This covers about 8,900 square metres at the corner of the 
Fontanka Canal and Vvedensky Canal. The Fontanka is 
the principal means of navigation across the ойу; this greatly 
facilitates the transport of coal. The enormous quantity of 
water n for condensation (1,700 cubic metres per 
hour at full load) is taken directly from the canal. As 
regards situation, it is in the proximity of the commercial 
districts, viz. Gorochovaja, Nevsky Pros., Vosnesensky, 
Sadovaja, &., these places being near the centre of the city 
on the south side of the River Neva (see plan of St. Peters- 


burg). | 

The station is divided into two parts, one for boilers and 
the other for the alternators and engines ; the former occupies 
space to the extent of 66 metres by 22, and the latter 66 
metres by 24, Both are entirely separate, a brick wall 
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e CABLE LAYING AT ST. PETERSBURG. 


— — roof, во preventing all coal dust from 
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ST. PETERSBURG ALTERNATOBS. 


Owing to the annual rise of the canal, 
the boiler house i8 raised 1:20 metres above 
the level of the engine house, which is itself 
8 metres above high water mark. | 

There аге four chimney stacks, the in- 
ternal diameter of each being 3:20 metres 

| at the base, and their height from the 

| | ^ ground 47 metres. 

Emu The boiler house is built to house 24 
F boilers, of which 19 are actually erected. 

They were supplied by Fitzner and Gam 

of Sosnovice (Russia), and are of the 

multitubular type; they have 


rface * 965 m? 
It 


g surface ... - 
Number of tubes . 156 


Length of tubes 
Bteam pressure... 


The water and steam reservoir is formed 
of two cylinders of 1 metre diameter and 
5°90 metres in length, joined at the top by 
а cross pipe of 1:10 metres diameter in 
communication with the bank of small 


pipes. 
The outlet is at the middle of the longi- 
tudinal reservoirs, and the feed pipe at the 


rear. 

Each is fitted with an automatic stoker, 
distributing the coal on very inclined fire 
bars. At the bottom of these is a fire- 
proof bricked arch, so mixing up and burn- 
ing completely all gas products, This gives 
very satisfactory resulta, Newcastle ooal 
being used in preference to Сагай, which 
is generally in electrical stations. The 
cinders are taken away underneath by 
means of trolleys run on rails. 


ENGINE HOUSE. 


This is built to take 20 steam sets, 
14 being actually erected. 


1 The machines are ranged on each side, with the alterna- 
tors towards the centre gangway. At the farther end from 


^" . 
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readily accessible. 
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the main entrance, on an elevated platform, is the switch- 
board, raised 8 metres from the ground, the platform itself 
being 5 metres in width, extending the whole width from 


wall to wall. Two more platforms run the whole neu of 
the station on a level with the cylinder tops, with a bridge 
tapped off for each, во as to allow for the facility of lubri- 
cating purposes. At each end of the switchboard is an 


Вт PETERSBURG ELrcTBIO Liautme Srarion. 


office, one for the chief engineer, and the other for his - 
assistants. 


A 10-ton travelling overhead crane, of 24 metres in width, 
runs the whole length, and is worked by hand. 

Under the engine room floor the space between the steam 
set foundations is ntilised for steam and drain pipes, and 
ENGINES. 

Each is 500-H. P. effective, but is usually worked at 400 Н.Р, 


_ Nos. 1, 3, 5,7 and 9 were built by Sachsenberg de Roslan 
/Anhalt, the others (2, 4, 6, 8, 10, 11, 12, 18 and 14) were 
Maschinenhan- Acti 


turned out by the -Actienge-Sellachaft de 
Nurn 


These two types are much alike, and only differ in detail 


of construction. They are vertical triple expansion, of the 
* drum stick style. When tested they consumed 5°5 kilo- 
grammes of steam per horse per hour, taking into account 
condensing. 

Below are given the chief features of the Nurnberg 
engine :— | 


Diameter of high pressure cylinder. 450 mm. 

B рны ошен preesure ре 110 й 

iametsr wv TY, өөө e» [1] 

Diameter of shatt eee 885 sea . 220 „ 
Diameter of fly- wheel s .. 9,0000 „ 
Weight of fly-wheel ve sie kg. 
Initial pressure е Res 11˙5 atmospheres. 
Loss at full load... 4:5 per cent. 
Piston stroke ise iss se - mm. 
Bevolutions... ee * бое oe 142. 


A substantially built governor acta on the feed of the high 
re cylinder, which is commanded by a valve of the 
ider type; for the other two cylinders they have the simple 
equilibrium plain slides. | 
‚ Each ine has ita own particular oondenser; this gives 
important advan in point of view of the running and 
ing in step. The air pump is worked from the сговв- 
of the intermediate, and is situated below the engine 
room floor. In case of necessity a valve is provided for ex- 
hausting to atmosphere. | 
The cylinders are jacketed. All moving parts receive oil 
by а system of pipes emanating from а edm reservoir, 
Pamp greasers do the lubricating of the cylinders. _ 
The working of these engines is very easy, the in 
motion being easily &ooessible during running, i 


: descent lamps lighting up everything clearly. 


| ALTERNATORS. "m | 
The alternators were furnished by Brown, Boveri & Cie., 


hardening pure ооррег more effective than t 


incan- . 
сж 


of Baden, and give a normal output of 175 amperes at 200 
volta, and at a periodicity of 42:6 per second. , 
They are coupled direct on the engine shaft. 
The stationary armature comprises a laminated iron ring, 
parod with slots, in which are fixed the induction ooils. The 
minations are divided into five sections, leaving between 
them grooves of 4 centimetre for ventilation. They are held 
firmly by built-in bolsters. The two halves 
are supported by pieces which rest on the 
foundation, presenting a considerable binding 
surface (abont 1 metre by 2°25). The sup- 
porting of the circular ring is ffected by a 
double spider, formed of six spokes radiating 
from co on the bearing. 

The inductive circuit comprises 36 coils, 
formed of seven turns each, and connected 
in series. The conductors are insulated in 
micanite tubes. 

The movable part of the alternator is formed 
of a fly-wheel of two pieces, on which are 
mounted the 86 pole-pieces. These are wound 
on bronze bobbins. They are each formed 
of four layers of 82 turns of wire. They 
receive current from brashes in contact with 

two collecting rings. The polar pieces are 
of soft iron. 

Each alternator has Ив own exciter 
mounted on the engine and alternator shaft, 
‘and gives a normal exciting current of 45 
amperes at 200 volta. 


(To be continued.) 


NEW WIRE FOR TROLLEY AND OTHER 
, PURPOSES. 


By F. Z. MAGUIRE. 


` 


WiTH the ever increasing use of the telephone, telegraph, and 
trolley the need of a material able to stand under all sorts of 


trying conditions, to endure extraordinary strains without 


yielding, has become apparent to many engineers. Up to 
the present time hard-drawing copper and composite wires of 
copper and steel have been the main reliance in praotioe. 
Phono-electric wire has been recently brought forward as en 
improvement by the concern;which first made and gave hard- 
drawn copper its name. There is not any method of 
e process of 
hard drawing, and Phono-Electric wire is offered as being 
capable of standing greater strains and possessing other pro- 
perties new and desirable to engineers. 
The following testa show the fundamental properties of 
wire: 


TABLE I.—TENAOITY AND ELECTRICAL PROPERTIES OF 
PHONO-ELECTRIO WIRE. 


| | 
Tensile Resistance per 
SEE Weir E NE 
: í mils. ounds per n atio 
ponge: | und. square inch. ohms 75° F. 
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These results ee the к wate to ов тоге саа саке 
as strong as ann copper and nearly 50 per cent. stronger 
than hard drawa copper. It is also claimed that the good 
properties are nent. Š 

The stre of hard-drawn copper is only skin deep, an 
onoe the skin is injured, as is the case frequently in trolley 
use, &0., the great value of the wire is gone, the 
interior of the wire is soft copper. The hardened skin 
is 15 of an inch, and it is clai that most of the 
value is in the outer half of this layer. In E of the facta 
stated, Table II. represents the resulta of chemically remov- 
ing successive strata from the surface of hard-drawn сор 
trolley wire and measuring the tensile strength of the remain- 
ing core. Samples of Phono-Electric wire were treated in a 
similar manner to eliminate from it any characteristics 
which might be charged to mechanical treatment during 
drawing, and then tested. 

The results are as follows :— 


practicable. The samples were then carefully measured asto 
their tensile strength. | | 
. Taste IV.— WEAKENING OF WIRES BY ÁROCING. 

! Original | Tensile 


| 


* Numbe . — tensil t 

Pus Kerr | Deum ^ uia шон. 
gauge. - mis. | Pounds per Pounds per 
square inch. square inch. 

Hard-drawn copper| 00 3648 52000 49,680 
Phono-Electric ... 00 964 8 73,500 73,450 
Hard-drawn copper 0 32499 ^ 54,000 46,440 
Phono-Electrio ... 0 3249  . 76,500 76,430. 


It is also claimed that Phono-Electric wire will resist 
weather, galt-f and the action of corrosive fumes far 
better than 


-drawn copper, and the makers invite the 
moet rigid tests on the part of engineers. 


TABLE II.—SRkIN Errect DUE то HARD-DRAWING COPPER WIRE. 


Brown 
кош ` and diameter 
Sharpe Mils. 
gauge. E 
ire v ji 00 365 12 5 
Hard-drawn " 
8 ' 
Pounds пате inch. coo 52,000 51,400 
Phono- ig | 
Pounds per square inch ... ee 73,500 73,500 


This table indicates that removing a inch of the surface 
of hard-drawn copper wire noticeably lowers the tensile 
strength, while J^; inch below the surface there is practically 
nothing left but soft copper. 

The following table shows a oom 
electric limits of hard-drawn copper 
wire :— 


ison between the 
the Phono-Electric 


TABLE III.—ELASTIC LIMIT. 


Tensil Elasti 
Wire кше | Diameter strength, А limit, 
i milz. п 
gauge ' square inch, ыа inch. 
| 
Hard-drawn copper 00 3468 | 52.000 41,775 
Phono-Electric . 00 8618 |. 73,500 57,860 
Hard-drawn copper 0 3249 | 54,000 $9,645 
Phono-Blectric 0 324-9 | 76,600 | 55,195 
| | 


In electric railway work the trolley wire not only has to 


stand the mechanical strain of friction and hard pounding, 
but it constantly happens that the passage of the trolley 


wheel is acoompanied by small electric arcs set up between 
wheel and wire. These burn and roughen the surfaces, to 
that the action quickly goes from to worse. It both 
burns and scars the trolley wire, and anneals parts of iis 
surface. If the wire is ordinary hard-drawn copper, 
the hardened skin is destroyed, and the wire thus 
weakened, rapidly succumbs. This is the seoret of 
the frequent breaking of trolley wires at curves where there 
is heavy surface arcing being often established by the flange 
of the trolley wheel. It is claimed that Phono-Electric wire 
is free from this serious difficulty for two reasons—it does 
not maintain an aro readily, and it does not anneal. Its 
fusing point being high end elso free from constituents 
easily vaporised, it does not furnish enough metallic vapour 
to keep an аго going. | 

Some special experiments with hard-drawn copper and 
* Phono-Electric " wire were carried out to show the anneal- 
ing effect of arcing. Samples of No. 00 and No. 0 wire of 
each kind were exposed 10 times during the space of 20 
minutes to brief arcing from the surface, with the voltage 
kept constant, and all the samples treated alike as nearly as 


Thickness of skin removed in mils. from hard-drawn copper 


and Phono-Electrio wires of same size. 


275 | 335 


17:5 2. | 876 | 93% 
| | 
| | | 
48,500 | 41500 (| 36725 | 34500 | 34,600 34,600 
| 
73,500 | 7340 | 73480 | 73500 73480 | 73480 
| | 


OURRENT SPECIFICATIONS. 


IV.-NORTHUMBERLAND OOUNTY ASYLUM ELREOTBIO 
LIGHTING. _ | 


SUMMARY. 


System.—T wo-wire with 200-volt glow lamps. 

Type of Boilers.— Lancashire t 

Size and Number of Boilers.—T' wo, each to be 28 feet long 
and 6 feet 9 inches diameter. 

Output of Steam Dynamos.—20 KW., alternative offers being 
invited for 24-K W sets. | 

Number and Type of Steam Dynamos.—Three seta, each 
to give 20 Kw. 200 volta with 110 lbs. steam pressure 
working non-condensing with a back pressure not exceeding 
5 Ibs. square inch. Type and speed of engine optional. 

Output of Battery.—110 each with a normal dis- 
charge of 45 am for 9 hours, or 150 amperes for 2 hours 
without terminal voltage falling below 1:8 volta. 

Output of Motor Booster.— One motor booster to be 
supplied, output 50 amperes at from 10 to 80 volta, speed not 
to exceed 1,000 revolutions per minute. 

Total Number of Lamps to be Wired.—1,066 points on 
assumption that all are 16 с.р. 

Conditions of Wiring.—To be in accordance with the 
Wiring Rules issued by the Institution of Electrical Eagl- 
neers, July, 1897. : 

Time of Completion.—To be stated by tenderera. 

Penalty for Late Delivery.—£5 per day. 

Stipulations as to Wages paid to Workmen.—None. 

Stipulations as to Removal of Foremen.—U osatiafactory, 
see comments. 

Arbitration.—U nsatisfactory—see comments, 

Date for Receipt of Tenders.—April 16th, 1900. 


This specification has been prepared by Mr. A. A. Oam 
bell Swinton, M. I. O. E., and is the first dealt with in this 
series where a complete electric lighting installation is 
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required. One price has to be given for the whole of the 
work, and the contractor must take nndivided responsibility 
for the satisfactory completion of the entire undertaking. 

There are in all 1,066 points in the various buildings to 
wire and although a number of these will probably be of 
8 c P. size, the wiring is to be suitable for 16 с.р. lam 
throughout. We consider this a wise precaution, and as the 
lamp voltage is 200 volta, except in the feeder and sub-feeder 
mains, the sizes of the distributing wires will not be unduly 
increased,as in many cases where wiring is arranged for 8 О.Р. 
200-volt lamps the sizes of the conductors are determined by 
the minimum sizes advisable for mechanical reasons rather 
than by drop in voltage considerations. DEM. 
All contractors who are desirous of uniformity in wiring 
requirements will be glad to note that by paragraph 6.in 
the general conditions:— — | 
The whole of the ide ai and apparatus to be of the best and 
most substantial description and bəst finish; to comply in all 

with the rules of the fire insurance offices with which the 
buildings are insured, and with the general rules for wiring of the 
Institution of Electrical Engineers, issued July, 1897, and must be 
carried out in all respects to the satisfaction of the engineer. E 

The placing of the Institution rales in the forefront is а 
step in advance, as it tends to hasten the time when compli- 
ance with these regulations will be considered the generally 
acknowledged test of satisfactory work. 

There are several of the clanses in the general conditions 
to which exception may fairly be taken, particularly in regard 
to the power givento the consulting engineer and the asylum 
authorities in re to the oontractor’s workpeople. 

Having regard to the fact that the asylum will be inhabited 
during the time that the work is to bs carried out, we should 
be willing to concede to the medical superintendent the 
power to ask for the removal of any workman, whose 
presence ‘he deemed for special assigned reasons inadvisable, 

ut Clause 22 goes farther than this, for it states :— 


To secure the due care and protection of the patients who may be 


under treatment in the said asylum during the progress of the work, 


the contractor, his servants and workmen, sball pay strict attention 
and conform to the orders, rules and directions which the medical 
superintendent of the said asylum may lay down during the progress 
of the work as to access or ingress and egrese to or from any portions 
of the asylum buildings and premises used or occupied by or ia which 
patients may be employed, and the contractor shall, on the requisition 
in writing of the said medical superintendent of the asylum, forthwith 
discharge any workman, servant, or labourer employed by шш without 
reason assigned, and shall not again employ such person on the work 
except with the consent of the Committee of Visitors, testified in 
writing, under the hand of the clerk of such committee, 


The power to demand the discharge of any workman with- 
out assigning any reason for so doing, is not, we consider, 
fair, and we advise that exception be taken to this when 
tendering. | 

In О!апве 12 the engineer claims power not only to demand 
the removal and discharge of any workman or foreman, but, 

certain circumstances, мегар to engage other work- 
men or men, who shall be considered the contractor’s servants. 
The clause reads thus :— e 


shall constantly attend at the 
ring work hours until the works shall be completed. And 
the contractor will at all times during the progress of the works imme- 
diately remove and discharge and will not re-engage any such foreman as 
aforesaid, or any of the workmen or labourers enga in the works 
whom the engineer, whose requisition shall be final, shall, in writing, 
require to be removed or discharged, and in default thereof, the - 
Deer may fake such steps as he may think proper to 3 
employment or oontinuarc of such person on the premises; and 7 
the contractor shall fail at any time to any such foreman 
‚ (including such principal foreman) or any workman required by the 
engineer, whose requisition shall be final, to be employed w.thin twelve 
hours after notice from the engineer requiring him so to do, then the 
engineer may provide such foreman or workman, and all expenses 
incurred by him in so doing shall be borne and paid by the contractor, 
and any foreman or workman thus provided by the engineer shall be the 
agent or servant of the contractor. 


This power might be used in a very unfair manner, and is 
a direct infringement of the right of private contract on the 
part alike of contractor and employé. The principle in- 
volved should be protested against, but waiving that point 
for the moment, the allowance of 72 hours to the contractor 
in their busy time to find a foreman who shall be acceptable 
to the engineer, will appeal to all as exceedingly un juat. 


It will be noticed that in Olause 12 the phrase whose 
requisition shall be final," used in relation to the engineer, 
occurs twice. The same absolute power is demanded in 
"iim other places, particularly in Clause 16, where we 
nd:— il К 


c It the engineer, whoss decision shall be final, shall consider any part 
of the works to have been executed otherwise than in the most work- 
munlike manner, or than in accordance with the terms hereof, the 
contractor will, upon being required to do so by the engineer, forth- 
with pull down and remove the same and will substitute other worke 
therefore to the satisfaction of the engineer, and if the contractor 
shall fail within such time as the engineer may think reasonable to 
carry out such pulling down, removal and substitution, the engineer 
may employ other workmen so to do, and the costs thereby incurred 
shall be borne by the contractor. - i E xs 


And in the final arbitration clause, these points are ex- 
pressly withdrawn from its operation, so that for practical 
purposes the engineer is counsel for his employer and: judge 
of his own case at the same time. The so-called arbitration 
clause is worded as below, and we strongly recommend that 
tenderers propose to substitute for it the usual standard 
clause, where ali matters of possible dispute are held to be 
subject to submission to its ruling. —— С 
Ik any dispute or difference shall arise between the committee or 
fhe en r and the contractor upon any poiut or matter concerning 


or arising out of these presents, not being a point or matter upon or as 


to which the decision, requisition, direction, or certificate of the engineer is 
hereinbefore declared to be final, such difference-or dispute shall. be 
determined by an umpire to bs mutually agreed upon between 
the committee and the contractor, or should no umpire be mutually 
agreed upon within a week after either party shall be required in 
writing by the other party to name an umpire, then by an umpire to 
be named by the president for the time being of the Institution of 
Electrical Engineers, and the decision of the umpire thus appointed 
shall be final, and such reference shall as to the mode and conse- 
quenoes thereof and in all other respects conform to the provisions 
applicable to a reference to a single arbitrator ander the Arbitration 
Act, 1889, or any then subsisting statutory modification thereof. 


Iu conclusion, we think that a rather invidious distinc- | 
tion is made in the following sentences which form part of 


Clause 20 dealing with penalty :— 


Provided also that in case at any time during the progress of the 
works any part thereof shall be damaged by fire, or there shall be a 
general strike of workmen affecting any of the electrical or engineering 
trades, as distinguished from a strike of workmen against the contractor 
or any person employed on the works, the contractor shall be allowed 
such further time for the completion of the works as the engineer 
shall certify to be fair and reasonable, and there shall be a oor- 
responding postponement of the m Ace is the said damage of £5 


per day would have otherwise co 


A Vacuum Electroscope.—It is a matter of considerable 
interest, from a theoretical point of view, to ascertain the 
hature of electrostatic actions in an absolute vacuum. With 
the improved apparatus now available, a much more perfect 
vacuum can be produced than was the case some years ago. 
Pflaum (Ann. der Physik, £c., p. 290, 1900) has constructed 


-an -electroscope in which the leaves were of aluminium foil 


and were enclosed in a pear-shaped glass bulb exhausted to 
а very high vacuum. The vacuum was by no means perfect, 
but was sufficiently good to show that а vacuum “Ке ў 
a perfect insulator, and all electrostatic effects take place, 
nn in an intensified degree. Two platinum wires were 
f into the lower part of the bulb, between the ends of 
which was a spark gap of 0'4 mm. When a discharge 
was sent between these two wires from а 40 mm. induc- 
tion coil, the leaves of the electrosoope were violently 
affected. If an electrified body is brought near the knob of 
the electroscope, the leaves diverge as in the ordinary electro- 
коре but when the body із removed the leaves соте together, 
and then permanently diverge. The final effect is considered 
to be due to negative electricity discharged from the leaves 
on to the inner wall of the tube. If electric oscillations are 
produced in the neighbourhood of the electroscope, the leaves 
are thrown into violent vibration. If the oscillations are 
produced by an induction coil or a Tesla coil, the vibrations 
gradually pass into a permanent divergence. In the first 
case the permanent e is of the same sign as the first 
discharge of the coil; in the second case, the sign of the 
eharge is negative when the Tesla coil is near the electro- 
scope, and positive when the оой] is distant. К IAN 
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THE ELECTRICAL EQUIPMENT OF SHIPS 
OF WAR. 

WHATEVER may be said of the War Office, it will scarcely 
be doubted that the Admiralty deserves the thanks of the 
nation during these troublous times, inasmuch as the 
unceasing care which it has bestowed upon the Navy of late 
years has brought about euch a condition of efficiency and 
readiness, that foreign nations who wish England ill have 
been obliged to pause, however desirous they may have 
been of taking advantage of her ш difficulties in South 
Africa, The nation has demanded a goód Navy, and the 
Naval authorities having formulated their requirementa, have 
laid the vast engineering experience of the country under 
tribute to meet these requirements, and with the most 
gratifying resulta; for.to-day the Eoglish Navy is not onl 
the most formidable in the world, but the methods follow 
in its development constitute a guide and pattern to all other 
navies, ~~. | 

Scaroely any branch of science has contributed more to the 
efficiency of our Navy in recent years than electrical engi- 
neering. The shipbuilders, the engineers, and the ordnance 
contractors are indebted to electricity to an extent that is 
difficult to estimate. So much has been accomplished that a 
modern ship of war is really a compendium of almost all 
that has been accomplished in the application of electricity 


ч 


minute; in the smallest seta the speeds 


The size of unit varies by steps of 100 amperes from a 
machine giving 100 amperes in the case of small vegaels to 
the machine of 600 amperes now used in all modern battle- 


ships and large cruisers, The standard vol is 80 in all 
cases, a compromise between the pressure req for search- 
lights and that giving the best efficiency in the ordinary 
light circuits; but it is felt that this low voltage is becomi 
increasingly inconvenient. The standard for all si 


machines beyond 200 amperes is 800—820 revolutions per 
Sometimes attain 500 
revolutions, and, with forced lubrication, this speed is now 
being used for the larger sizes. 

The Admiralty specifications insist оро а low steam 
consumption in the engines working the dynamos, and they 
require that after a six hours’ run at full load the temperature 
of the machine shall not exceed 80° F. above that of the 
surrounding atmosphere. | x 

Ironclad machines are often employed owing to disturb- 
ances of the com readings which have been observed to 
be due to the direct influenoe of the dynamos. This has 
entailed difficulties in designing to a minimum weight and 
in Porcine adequate ventilation. In figs. 1 and 2 is shown 
such а шаре, deign by Mr. Grove, in which 8 
ventilation is secured by the device of coring slots through 
bottom, sides, and ends of the magnet cas 

The ironclad type is now being su ed by an open 
four or six-pole hi e, which, on the whole, provides the 


Firas. 1 AND 2.—ImomOLAD Dynamo (THAMES Laon won). 


from lighting ‘and power distribution to the use of the 
Röntgen rays; yet though so much has already been done, 
certain developments are imminent, which, in many de 
menta, quite overshadow present-day practice. In view of 
this, Mr. O. E. Grove read last night an exhaustive per on 
the general electrical equipment of men-of-war, which covered 
the ground most thoroughly, and will constitute a reference 
on the subject for some time to come. The paper will oom- 
prise some 72 pages of the Proceedings, and is fully illus- 
trated; we are obliged therefore to resort to the following 
condensation :— 


Part I.— GENERAL. EQUIPMENT. 
Dynamos. 


The history of the dynamo on board a man-of-war dates. 
from 1876, when a Wilde alternate current magneto-machine, 
belt-driven, was installed to work a searchlight projector, 
Then came the continuons current Gramme machine, which 
was superseded in due course by the two-pole drum-wound 
direct-coupled compound steam dynamo, which, until about 
1895, was the standard in our Navy. 


- — —— 


" Е 


* Oondensed from а paper read by Mr. О. Е. Grove at the Institu- 
tion of Electrical Engineers, April б, 


best combination of good ventilation, minimum] external 
leakage, and accessibility of pue Fig. 8 shows a recent 
600-ampere Admiralty set by Messrs. W. H. Allen & Co. 
Steam engines of the open type are usually employed for 
dynamo driving, and must be of strong cofstruction, as they 
have to work with the high-pressure steam from Belleville 
boilers (276—800 Ibs. per square inch), though with cylinder 
areas large enough to permit their nominal full output at 
150—200 Ibs. pressure. Other essentials are ample i 
surfaces, thorongh lubrication, and ability to get rid of the 
large volumes of water which come on with the steam when 
auxiliaries on the same range of steam pipes are started. 


Switchboards, 


The standard British Admiralty pattern switchboard 
consiste of e slate or slates carrying horizontally upon them 
а series of omnibus bars connected severally with the positive 
and negative terminals of the dynamos, and bridging over 
these a series of vertical slotted bars leading through fuses 
to the circuits, and carrying sliding contact plugs, which 
can be pressed down во a8 to make contact on the top and 
aides of the omnibus bara, being looked in the“ on ” position 
by a spring handle, and maintained in the “off” position 


by the action of an internal spiral 
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і spring, whioh also gives à 
quick break. All the current-carrying are on its face, 
and it is fairly on Sa pi the method of making contact 
leaves much to be desired, and the switch consist of a 
number of components, which give complexity and add to 
the cost of maintenance, | | 

In other navies and in many ocean]liners parallel working 


— — 


— — ——— ꝓ́E· 


dy all the dynamos. The field terminals of the machines 
are brought to the switchboard, where they may be connected 
either for self or separate excitation. Equaliser switches are 


fitted on а separate panel in another part of the room. From 


the main board feeders are run to these three-wire main dis- 


tributing boards, located respectively forward, aft and amid- 
ships, from which the several power, pen and light- 
| ing circuits are run. Each of these boards 
receives from the main generator board five 
cables—a pair of “outers” for lighting, a 
similar pair for power and a common neutral. 
Four sub-distribution boards for groups of 
motors are supplied from the main distribu- 
tion boards. A circuit breaker and a short- 
circuiting switch for the series winding are 
carried ‘by each generator on the terminal 
board from which ita main cables are led. 
Although the electrical principles involved 
in this scheme seem in main right, the 
multiplication of switchboards is not a good 
feature for installations on board a ship, 


(То be continued.) 


г REVIEW. 
Lubrication and Lubricants. By LEONARD 
ARcHBUTT and R. Mountrorp DEELEY. 
London: Charles Griffin & Oo. 1900. 


The authors of this book are both prac- 
tical men on the Midland Railway, and have 
produced a very useful and valuable book, 
though there are many practical points left 
unconsidered. Thus, not a dozen lines are 
given to the question of emulsions, whereas 
we are sure many practical engineers must 
have experieneed the lack of some explana- 
tion of this phenomenon. | 

The whole question of lubrication has been 


ain 


йаш сша 
= 


II 
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is now in successful operation; this is a distinct advance 
upon our position. As an example, the U.S. Navy standard 
switchboard is shown in fig. 4, with its dynamo bars vertical 
and circuit connections horizontal. The Kearsage and 


Kentucky, which are fitted with this switchboard, carry 


seven 50-Kw. dynamos each. Each dynamo bar is sur- 
mounted by its ammeter and main throw-over switch. A 
panel at one end contains the instruments used in common 


entirely changed since the introduction of 
minetal oils. These oils are cheap, and 
they are not liable to acidity if properly 
washed after refining ; but, at the same time, 
they have a certain lack of body or of the 
quality best rendered by the term greasinese, 
and undoubtedly are not so efficient, as 
lubricants, as are many animal and vegetable 
oils, The trouble with oils generally is that 
in the oil trade, the whole treatment and re- 
fining of oils and the manufacture of greases 
are a curious compound of scientific chemical 
knowledge and trade secrets of the kind 
which enables a seller, if he have once 
found a suitable oil mixture to fulfil a special 
service, to demand a double price for the 
mixture of a couple of oils in themselves 
пар 

Oils are во difficult to distinguish by anyone 
not specially experienced in them, that these 
secret arta and hidden mysteries rarely become 
known to ordi users, and only to them 
after careful trial and strict examination. 
Even the analytical chemist of experience 
often finds it difficult to determine what an 
oil really is. Blowing, deblooming, and other 
operations are performed on oils, which are 


caused thereby to assume different degrees of 
viscosity, and to assume a complexion foreign 
to them. These variations are almost 
entirely made for purposes of adulteration, and not because 
the user of the oil may obtain a benefit; the oil trade gene- 
rally suffers in reputation thereby, and the oil traveller is 
looked upon as а nuisance. In the book before us very full 
information is afforded upon every possible oil, with tables 
of specific gravity, freezing or setting pointe, viscosity, &o. - 

The lack of oiliness in mineral oils has naturally led to 
much compounding of these oils with organio oils for the 
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purpose of enabling films of sufficient stability to be formed, 


he authors state that these thickened oils contain soaps, | 


which are sup £o act by increasing the viscosity, but 
may, it is thought, have the same effect on mineral oils as 
upon water, $4, they may cause the formation of thick 
lubricating films instead of thin ones. | 

The question of surface tension of liquids exeroises a 
marked influenee өп lubrication. Thus oil will always 
shrink away from a heated spot and leave it clean, because it 
is-drawn away by the surface tension of the cooler oil films 
surrounding the heated place, any oil present on which will, 
when heated, lose its tension, and recede to the point of 
greatest tension. Thus defective lubrication causing heat 


may rapidly intensify its own defectivences. Needless to 


say, the use of mineral oils has caused great changes in 
mechanical engineering, or we should rather say, has per- 
mitted such changes. We need only mention cylinder 


lubrication with high pressure or superheated steam to indi-. 


cate the changes wrought by mineral oils, as compared with 
the impossible old tallow, which decom both itself and 
the cast-iron which it professed to lubricate. 

American engineers have noted with surprise that in 
England gun-metal bearings аге succeseful where they fail in 
America. Is not this pro bly due to the more universal 
use of mineral oils in America ?—for, as the authors state, 
white metal enables lubricants to be used which are deficient 
in the oiliness of the more costly fatty oils which were not 


so early displaced from use in England. Now that mineral 


oils are growing more and more to be used, so also we find 
white metal becoming more ооташоп every day. 

Testing machines are described and illustrated in Chapter 
9. These are mostly of the familiar pendulum class, or 
similar thereto. Ohapter 10 deals with the design and lubrica- 
‘tion of bearings, and contains a good list of white metal oom- 
positions, and the gist of Tower's results, showing the evil 
of drilling a bearing at the pointa of greatest pressure, 
whereby an oil can escape from its duty. The drilled hole 
serves simply as a safety or escape valve, and is a decided 
mistake, but Tower’s resulta do not seem to have found their 
way into pee. Oiling chains and rings are illustrated. 
On the whole this chapter is good, but the subject of oil 
spray chambers is dismissed with very few words, as though 
it were the simplest matter in the world to lubricate the 
crank chamber of an enclosed engine, whereas these crank 
chambers have ever been a nuisance, and practical men know 
that ex'raordinary difficulties may be experienced, that 
the subject of closed chamber lubrication is not so simple as 
our authors state, and that something more than castor oil 
or mineral oil and water may be required. 

в it not an error to describe the grease for protecting 
lished steel surfaces as a mixture of white lead and tallow ? 
not the correct mixture lime and tallow? both for oheap- 

ness and efficiency. 

For those who wish to make a real study of lubrication, 
we can recommend, on the whole, no better book than this. 
The authors have made liberal use of the best authorities, 
and have written well and clearly. 

The subject of lubrication is of immense importance. It 
is not one which begins and ends with the price per gallon 
of the oil. It is one very closely connected with the rate of 
nei of the coal pile, and is, moreover, very closely 
wrapped up with the bill for repairs. 


CORRESPONDENCE. 


Test of a Ventilating Fan. 


Your issue of 23rd ult. contained the results of a test by 
the Sun Fan Company, and having had M LUE qum at 
times of testing other fans, interest in the subject led me to 
look into the figures, which appear to be based upon an error 
of wee either in the quantity of air or in the power 
expen 

At one point, viz., through the fan itself, the air must have 
had a velocity of at least 3,170 feet per minute. This would 
represent & water gauge of something like 2 inch. Suppose 
we take it as J inch, the equivalent resistance is 2:6 lbs. per 
square foot, or a total resistance of 78 lbs. over the area of 
the fan circle, so that the work done would be 8,170 x 73, or 


and who was acting on behalf of intendi 


. remarks, The points I raised were left untouched. 
word “free ” is a misnomer I am willing to admit. I never 


March 27th, 1900. 


: [The point made by our correspondent appeared to us to 
cali for Dvestigation ; therefore, made fürther inquiries, 
and were informed that the tests were most carefully made 
by an engineer who has had great ience in this line, 
buyers. Water 
gauges were placed in the ducts on both feed and delivery 
sides of the fan, but the fall of preasure was found to be very 
шь To develop 10 H.P. was impossible under the ocon- 
itions, as the motor would have been automatically cut out 
if the power had exceeded 7 H.P.—in which the losses in tbe 
motor and belting are included. A further and more recent 
test, made on а 4 feet fan, gave 20,000 cubio feet of air 
"moved per H P. per minute, a still higher figure 
We probably refer to this subject again shortly ; in 
the meantime, we express no opinion one way or the 


- other, — Eps, Егко, REv.] 


The Hire-Wire System. 


I am obliged to you for the commenta on mine of last 
week concerning the above gubjeot. I need not cen my 
hat the 


the point. You make a deliberate statement about house 
wiring. I ask if you mind explaining how statement is 
substantiated. Your reply is to the effect that free wiring 
is a misnomer. You will pardon me for not seeing the oon- 
nection between question and reply. Yon gratuitously made 
statements calculated to do harm to a system which is largely 
on the increase—which is in most stations, if not in all where 
introduced, having most beneficial results. This is quite 
true. I can, if required, bring opinions of engineers of 
both companies and local bodies who are familiar with “ free 
wirers and their ways,” and they will not utter ridiculous 
twaddle about “ many ente," 

That you are in a state of the densest ignorance congsra- . 
ing this system of work is shown by your questioning remark 


re fittings. You are curious to know what profit the free- 
wiring agency makes out of fittings.” It will doubtless be 


news to you that, in over 75 per cent. of the installations of 
“ free ” wiring, no fittings whatever are bought by the ous- 
tomer. In cases where there are purchases made, these are 
usually for one or two extra-well furnished rooms; generally 
a drawing-room fitting, a standard lamp, or a hall lamp. In 
every case these, when purchased, are bought either from 
manufacturers’ lists or showrooms, and I must refer you to 
these makers for amount of profit. 

Do you know for how many years the customer is bound 
by agreement to keep and use the installation? Do you 
know how much is oharged for removing this installation if 
the customer does not further require it? Do you know 
how much i dig the Free Wiring Company, whoever the 
may be, make out of begging the customer's gas fittings an 
selling them for scrap brass? 

One of your correspondents the other day was talking 
about twin lead-covered wire. He incidentally sneered at 
the system of the famous B.I.W. Oo. Не talked about 
solder bases, and advised twin lead-covered rubber because 
solder bases were not needed. This digression may be 
obscure to you, but allow me in all gravity to inform you 
that your paper, Sirs, is very humorous. Some day I will 
write you a short clear little paper on free , and Ill 
give you all its secrets, and show you all ita failures, and 
give you new information to supersede the old, and explain 
little things that are not yet clear, and smooth your dear 


?? 1 


rugged old cheeks, and teach you to believe that no matter 
who does the work, the work being done tends to electrical 
progress, 


Free Wirer. 
' March 31st, 1900. 
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Gas v. Steam-Driven Central Stations. 


My attention has been called to an article in your paper 
referring to a of mine relating to King's Lynn, on 


which you comment. If those who have read your article ' 


wish to know the real facts, I advise their perusing the report 
itself, which was published in extenso in the Lynn Advertiser 
of March 16th, and in the Electrical Engineer of March 28rd. 


This will enable them to be in a position to judge whether I 


was not justified in employing strong expressions, and it 
will also afford them an opportunity of appreciating the 
impartial spirit in which your article was written. 

| Henry Robinson. 


[ Readers of the ELECTRICAL REVIEW will many appreciate 
that it was quite unnecessary, as well as impossible, for us to 
spare four or five columns for the publication of the reports 
of the two engineers which we had before us, therefore we 
endeavoured-to deal impartially with the matter in our brief 


article. The writer of the above letter does not attempt to 
prove wherein we displayed other than an impartial spirit. 
Until he does ко, there is no occasion for further comm: nt 


on our part.—Eps. ELEO. REv. | 


D 
— 


Running Lamps in Series. 


I have an electrical plant running at 230 volta. 

Will you kindly inform me through your journal what 
amount of current I should save by running 75-volt lampe, 
three in series? I have been informed it will effect a good 
saving. 

York, April 2nd, 1900. | 

[While there сап be no doubt but that low voltage lamps 
are, on the whole, more efficient and durable than those 
made fer higher pressures, the difference is so variable that 
it is impossible to give a definite value for the economy due 
to the use of the former. There is, of course, no intrinsic 
advantage in the series as compared with the llel oon- 
nection—rather the reverse, for (1) if any one lamp fails, all 
three are extinguished ; (2) all three lamps must be in use 
at onoe, they cannot be turned on singly. We expect our 
correspondent really meant to ask what electrical energy 
(not current) would be saved, and his informant probably 
intended him to understand a saving in leads might be 
effected, but the relative advantages are very evenly 


Claremont. 


balanced, and we would rather be excused from d 
between them.—E»ps. ELREO. Вет. ] | 


Chimney v. Mechanical Draught. 
With reference tothe question of chimney versus mechanical 
draught which is being di in your columns, may I 
point ont that in Mr. Adams’ artiole on the subject, which is 


quoted in your issue of March 30th, his conclusions as to the 


propartion of energy necessary to effect the draught is some- 
what affected by there being no time element introduced 
in the calculation. It is quite true, of course, that ander 
the conditions assumed in his article 5,625 foot-pounds of 
work would be done in carrying 25 lbs. of waste gases to the 
top of a chimney 150 feet high with the allowance he makes 
for friction, but when he reduces this to heat units per pound 
of coal burnt, the practical side of the queation is somewhat 
lost eight of. Your correspondent, Mr. A. L. Steavenson, 
arrives at a result practically which seems to place mechanical 
draught at a disadvantage. Taking Mr. Steavenson’s figure 
for water evaporation, and. applying Mr. Adams’ argument, 
the disadvantage appears to be more marked. 

Mr. Steavenson's boiler burns 154 lbs. coal per minute, 
whioh should produce nearly 390 Ibs. of waste gases per 
minute requiring energy to the extent of 15:5 x 5,625 or 
87,287 foot-pounds per minute. | 

Assuming Mr. Adams’ figure 0028 for the efficiency of 
the boiler engine and fan combination, there would be 
required | 2E 

: 87.237 
| 0:028 x 33,000 
xi Кен mechanical draught for one of Mr. Steavenson’s 
ilers. : : 
" This result of combining Mr. Steavenson's and Mr. Adams 


figures is interesting. — 


= 04:8 H.P. 


/— Our Patent Laws. 


Your leaderette of ,29rd ult. supplies me with an excuse 
for offering a suggestion as to the examination for novelty. 

In America the grant of a patent may be refused on the 
ground that (1) the invention has been anticipated, and (2) 
that the apparatus for which a patent is required is not 
practicable. In regard to (1), anticipation is often a matter 
of opinion, and an application refused by one examiner 
might have been allowed had it gone before another. The 
patent cases which are tried from time to time in 
the American courta show us that the examination does 
not guarantee against infringement. As regards (2), the 
question of practicability is one with which the examiners 
are hardly competent to deal, and which occasionally leads 
to injustice, as when the grant of, a patent was refused to 
one of the early inventors of alternating current trans- 
formers on the ground that the apparatus was not prac- 
ticable. | | 

Iu regard to examination for novelty, the procedure I 
should suggest would be as follows: — The application for 
роо with £1 stamp would be made as at present. 

en notifying the inventor of the acceptance of с- 

visional specification, the Patent Offioe would supply him 
with the numbers of any previous patents which (во 
far as the examiner could tell from the general description in 
the provisional) relate to a similar invention. The inventor 
would then examine these гав and if he found that they 
were anticipations he would abandon his application either 
wholly or in such as were antici . If he decided 
to proceed he would file his final specification as at present, 
but instead of the present fee of £3, he would pay a first 
fee of £1. With the definite description now before him, 
the examiner would make a seoond search, and if there were 
clearly no anticipations the inventor would be notified, he 
would then pay the second fee of £2, and the final specifi- 
cation would be accepted and the patent sealed as at present. 

If, however, the examiner found previous patents which 
in his opinion anticipated the invention, the numbers and 

iculars would be supplied to the inventor. If the 

inventor considered that he had been anticipated, he would 
abandon his application at this point, but if he decided that 
this was not the case, he would notify the Patent Office of 
his desire to proceed, would pay the £2 seoond fee, and the 
patent would be completed in the usual way. This method 
of procedure woald save the inventor from ‘wasting time and 
money on things already patented, while at the same time 
he would not be liable to. unjust refusal of a patent, The 
question of 3 is one with which I do not consider 
the Patent Office should concern itself. | 


Claude W. Hill, M. I. E. E. 


*„° Pressure upon our space compels us to leave over until 
nert week two letters on Wiremen’s Woes.” — Eps, ELEC. 
Ev. 


Effect of Electric Light and Incandescent Gas 
Light on the Eyesight.—The following conclusions have 
been arrived at in the Augenkhink " of the University of 
Heidelberg with reference to the effect upon the eyesight of 
the electric incandescent and the gas incandescent light :— 


Neither the electric light nor the incandescent gas light have any bad 
effect apon the eyes. In the case of electric incandescent lamps any 
such effect is entirely out of the question. 

Incandescent p appears to more nearly approach the character of 
daylight than does the electric light, on the principle that that 
artificial light which has a spectrom most nearly resembling that of 
sunlight is the best, it would appear from this point of view the 
incandescent gas may be given the preference as far as our eyes are 


concerned. 

The heat given out by the newer forms of incandescent gas is said 
to be only half that of the electric light. On the other hand, there 
is no vitiation of the atmosphere where the electric light is used. 

For the lighting of rooms, especially stch rooms as concert and 
lecture halls, where many people remain for long periods at a time, 
the electric light is, without doubt, to be preferred to all others from 
a hygienic point of view. 


Е 
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BILLS BEFORE PARLIAMENTARY 
COMMITTEES. 


Нлмплтон, MOTHERWELL AND WiSHaW TRAMWAYS. 
Tum Bill, prom 


р before the Light Railway Commissioners, who, however, 
ought 16 was one which o 


succeeding 
Farther, it was provided in the Bill that one local authority 
free to act without the others, and purchase the of the tramway 


effect that after a dividend of 4 per cent. had been paid 
capital of the company, the local authorities were to receive a share 
of any additional profit from the tramway. In the event 
tf the local authority or the company constru a tramway which 
would form a combination of the branch with the lines now 
the local authority for the com would be mutually enti E 
running powers over respective undertakings on 
terms and conditions as might be fixed by arbitration. 
un very large numbar 


8 


witnesses were called in support of 


Mr. James Бто%лрт, of the firm of Messrs. Warren & 
engineers to the promoters, said the total estimated cost of the per- 
manent way, g, and cther incidental work was £150,514, and 
the line would be worked by overhead electric traction. The total 
cost of the scheme would be £325,000. 

Mr. PHILIP Dawson, who said he bad been rely with — 


f 


Hasrmas Tramways. 


Om Monday, Tuesday, Wednesday, and Thursday last week, the 
Belect Oommittee of the House of Commons, presided over by Mr. 
Hobson, considered Mr. Murphy's Bill to provide Hastings with 
tramways electrically worked. 


de ГА Mr. Murphy, who was connected 
ast London, Dublin, and Cork, and was now constructing a 


gate, 
had also received sanction under the pe Railways Act to a 


Murphy's oompany ма 
entered into an agreement with tbe Corporation, under w was 
arranged that the com sss рау о Corporation so much per 
mile as wayleave. The company also agreed to construot tram- 
ways on the sea front to connect with the west end of the Bt. 

Oorporation consider 


at any time that this was desirable. 
evidence was called in favour of the scheme. 
Ооорав, M. I. O. E., in opposition to the scheme, said he con- 

sidered that ‘Hastings was not generally suitable for tramways, and 
he found little between the present scheme and the one 
i sien кер bra 

Committee decided to pass the preamble of the Bill, and pro- 
to adjust the clauses. ' 


E» 

si 
È 
A* 


AIBDBIB AND OoaTBRIDGE TBRAMWAYS. 


Tum Bill, promoted by the New General Traction Com came 
before Mr Jeffreys’ House of Commons Oommittee Pang, here 


Mr. FrrzagBALD, G. O., for the promoters, explained that it wa! 
y & Bill for the construction of a tramway system to be 
worked by electricity throughout the two towns of Airdrie and Ooat- 
bridge, but in consequences of the local authority of Ooatbridge not 
giving its sanction, that part of the Bill relating to Ooatbridge had to 
[struck out... What was now before the Committee was a scheme 
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for the construction of 24 miles of tramway in the town of Airdrie. 
Public opinion in Airdrie was unanimously in favour of the scheme. 
The New General Traction Oompany had a large capital, and had 
already constructed and was the owner of considerable tramway 
in other parts of the United Kingdom. It owned the tram- 

ways at Coventry and Douglas in the Isle of Man, and had in the 
few years constructed a system of tramways at Norwich. The 


Mr. WrssLow,the engineer 
posed to work the tramways on the overhead system. 

Mr. Рори having addressed the Committee in opposition to the 
Bill on behalf. of the Bill, the Chairman announced that the Oom- 
mittee had decided to pass the preamble on condition that the capital 
was cut down to £45,000. 


LEGAL. 


GOLDBERG v. LIVERPOOL CoBPOBATION. 


In the Court of Appeal on Tuesday, before the Master of the Rolls, 
Bir Francis Jeune, and Lord Justice Rigby, the case of J. Goldberg 
and Bons, Limited, v. the Mayor, Aldermen and citisens of 
Li 1 was heard on a by the defendants from an order of 
the V hancellor of the Oounty Palatine Court of Lancaster. 

Mr. NmviLLE, Q. O., with whom was Mr. Macmorran, Q O., Mr. 
Maberley, and Mr. Rutherford, in opening the case, said the appeal 
was by the defendants from a decision of the Vice-Ohancellor with 
regard to the right of the Oorporation to put a post for electrical 
wires covered with a fuse box iu a position which the plaintiff said 
was inconvenient to him. The plaintiffs were Goldberg & Sons, 
Limited, who had a wholesale shop in Paradise Street, Liverpool, and 
the defendants were the on of Liverpool, who owned and 
worked the tramways in the city. They had done so for a great many 
years, but recently they had undertaken the introduction of electric 
frams in of horse-drawn trams, which had been used hitherto, 
Under Liverpool Oorporation Tramways Act of 1897 the 
Corporation had power to adapt the tramways and streets for the 
purposes of mechanical traction. There was also a provisional order 
which incorporated portions of the Act of 1897. 

The MagTEB or THE Rot Ls: Is there anything in the provisional 
order which cuts down the operative clauses of the Act of 1897? 

Mr. Marrmmoy, QO, (with whom was Mr. Rotob) for the 
defendants, said there would be an argument as to that. 

8 Justice Баву: Were there tramlines in Paradise Street 

ore 


Mr. NamviLLB said there were not, but a line along the street was 
found a ne deviation for the purpose of wor the electric 
system with safety and convenience. 

Lord Justice Riasy: Then does the Act apply? There does not 
seem to have been any tramways there to adopt ? 

Mr. Мугла: In the interpretation clause of the Act of 1897 the 
expression the tramways” includes the tramway lines existing and 
avy other tramway lines which may hereafter be constructed and 
worked by the ration. 

‚Со proceeding, said the wires carrying the currents might 
either be supported by centre poles of T shape, or by span wires 
carried by side posts planted in the pavement, or by means of 
rosettes affixed to the buildings on either side of the street. 
Rosettes could only be fixed by consent of the owners of the build- 
ings, and in consideration a nominal rent of 5s. was paid. The span- 
wire system was decided upon by the Tramways Oommittee for 
Paradise Street, and a circular was issued to the owners of property 
in the street asking for their permission to affix rosettes to the build- 
ings. Shortly before that holes had been sunk along the edge of the 
curb, to see whether, if it was necessary, posts could be placed there, 
but it was found impracticable, on account of gas mains and electric 
wires, which lay some little distance below the surface. Owing to the 


aa рен им ee sink the posts to a 


of 

Bg Justics Riasy: The posts are only wanted in default of 
mission to fix rosettes. — | | к 

Mr. NzvirrLLB said that was so. In this cular case the engi- 
neers decided that where poles had to be placed in Paradise Street, 
they must be put as near the building line as possible. In reply to 
the circular, he had mentioned Meters. Goldberg would not give their 
Consent to a rosette, and a post therefore became necessary at that 
point to put a post. A hole was first sunk on the right hand side of 
the street close to the plaintiffs buildings. Then somebody came 
out of the shop and said if the post was placed there it would injare 
the bni . Thereupon the contractor consulted the engineer, and 
another spot nearer Oollege Lane was decided upon, but again some- 
body came out of the plaintiffe' premises and complained that the 
post was right in front of their entrance, and asked to have it 

zy Sasi back a little.” It was shifted accordingly to its present 


Lord Justice Riasy: Is Goldberg’s a retail business ? 
Mr. NavıLLE said it was not. It was entirely a wholesale busi- 
ness for the supply of tobacconiste' suudries. After the pole was 
finally іа position, Messrs. Goldberg's solicitors wrote to the 
defendants: " Oar clients feel that the pole has been placed jn its 


\ 


present position with the view of causing the greatest possible incon- 
venience and trouble to their customers as well as to themselves in 
consequence or their not consenting to have a rosette affixed to their 
buildings, and unless something is done by the Corporation to 
remedy the present position of matters, our clients will have 
no alternative but to take such steps as they may be advised. 
If the pole is necessary, could it not bave been placed where 
the lamp-post is at the present time?” With reference 
to the last point that had been tried and found impossible, as the 
lamp-post was on the curb, beneath which there were gas and other 
mains. In reply to the above letter, the defendants pointed out that 
the reason why the post was put in the place in question was, that 
permission not having been given to fix a rosette to the buildings 
there was no other alternative. Messrs. Goldberg seemed to have 
got tbe idea into their heads that the erection of the pole at this par- 
ticular point was a method adopted by the Corporation to punish 
them for their contumacy in not allowing a rosette to be fixed to 
their premises, but there was really no ground for any such idea. 
The post could not be placed in any other position, and there was 
no alternative. There was a good deal of further correspondence 
between the parties, and in the result the plaintiffe brought an 
action in the Vice-Chancellor’s Ооп. Now, this case was 
one of very considerable importance to the Corporation 
as, if they were compelled to remove this post, they 
would have any number of actions brought against them by 
le who might consider themselves inconvenienced by haviog 
ese poles erected in front of their premises. If the Vice-Ohanoellor 
was right in thinking that the proper way to deal with the case was 
to consider expert evidence cn the one side and on the other, and 
finally to decide which, in his opinion, was the best possible position 
for the pole, then it opened up a vista of interminable litigation. 
The Oorporation hed in these matters to consider the interes- of all 
parties, and they did everything possible to consult the convenience 
of the frontagers, with due regard to the convenience of the public 
and the proper working of the tramway system. In the present 
instance thay had tried to do everything possible to avoid causing 
the plaintiffs inconvenience, and it was after mature ard delib-rate 
consideration that they came to the conclusion that there was no 
other position in which the pole could be placed. The real question, 
he submitted, in this case, Oould any Court interfere with a discre- 
tion possessed by the Oorporation and exercised in a bond fide 
way? There was in this case no evidence of bad faith or perversity, 
except the evidence of people who suggested that it wae practicable to 
put the pole in another place, where it would less interfere with the 
convenience of tha plaintiffs. 

The Masten сз THE Rorrs: I should think you might leave the 
question of bad faith tothe other side. - | 

затей Counsel having read the judgment of the Vice-Ohan- 
ollor, 

The MasTEB or THE Когта said a difficulty seemed to arise on the 
last words of the judgment. The learned jedge seemed to have 
come to the conclusion that what the defendants had done was 
perverse and vexatiour. Е 

Mr. Nav: How? 

The MasrnR OF THE ROLLS: Because you don't seem to have taken 
the trouble to ascertain whether there was not а more convenient 
place for this post. 

Mr. NEVILLB: I say we took a great deal of trouble. 

Lord Justice RraBy: All that was necessary, surely, was to make 
a few holes? i 

Mr. NEvILLE: We made holes and discovered where the mains lay. 

Bir FRAmor Jeusm: When the Corporation made up their minds 
to accept the advice of the engineers, had they made any investiga- 
tion as to the real facts? 

Mr. NzviLLE thought they had taken a great deal of trouble. 

i a Fraxors Jayxnm: Why couldn't they have taken College 
ane 

Mr. NaviLLB said the defendants knew there was а gas main 
running along College Lane, which only had a pavement 5 feet wide. 
It the post had been placed there pedestrian traffic would ba blocked, 
and that the Corporation were not inclined todo. They had to con- 


ider not only the rights of Goldbergs, but the rights of the publio. 


The question of the method in which the engineers who advised the 
Corporation arrived at the conclusions which induced them to give 
the advice they did was not a proper subjact matter for inquiry 
before the Oourt at all. 

Lord Justice Каву: Unies; it can be shown definitely that they 
were wrong in their methods. 

"T NREVILLB: Yes, if they acted with what he might call sinister 
motives. AN 

The MasrbB or THE Rorrs: But apart from that, are "T not 
bound to exercise their powers in a rehsonable manner ? they 
could have found another position for this post equally convenient 
to them, could the point have been withheld from s jary ? 

Mr. NavILLEB said he should submit so. There were a variety of 
cases upon the point. Where it was a question of the exorcise of a 
discretion committed to the undertakers by Act of Parliament, and 
that discretion had been exorcised honestly, there was no appeal. 

Tae MaASTEB OF THE Коз: They are, I suppose, bound to con- 
sider everybody in & reasonable way, and if that was done he did not 
think the Courts would interfere. He quite saw if they went too far 
they might be turning the Court into а tribunal to decide where these 
posts were to be put. | 

Mr. NEVILLE said that was what it seemed to him to come to. Look 
what would happen if they once embarked upon the inquiry which 
was pursued by the learned Vice-Chancellor in the present case. 
Possibly, in a great number of cases, if they called evidence on the 
one side, and on the other, they might Пай places where posts might 
be put with less inconvenience to a certain number of people, than 
the sites selected by the Corporation, but they were not entitled to 
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enter upon such an inquiry in the absence of evidence showing that 
. acted in bad faith without exercising their 


Mr. Macmonnan having briefiy followed on the same side, 
Mr. MarrINSON for the respondents 


learned judge who tried the case, а nuisance. If the decision of the 
Vioe-Ohanocellor was affirmed, there was not the slightest reason to 


‚ the plaintiffs had sustained special and 

The learned counsel asked if the Corporation had any 
power to do what they did at all. Was there any statute which 
prima facie justified them in doing what they did? The statute 
relied upon by the defendants was the provisional order of 1898. 
At that time there were no pede bape Paradise Street. Although 
he should not dispute for a moment the Corporation had full power 
under various statutes and provisional orders to use the carriageway 
for the purpose of constructing thsir tramway, he should contend 
that they had no power to use the pavement. 

The learned counsel had not concluded his address when the 

Court arose. i 


The hearing was resumed on Wednesday, when Mr. Матттивом, 
Q.O., continued his arguments on behalf of the respondents in 
support of the finding of the Vice-Ohanoellor. When the Court rose 
on Tuesday he was discu 


vement as well as the carriageway, his 
not be well founded. Even 
to put the poles and fuse boxes 
on the pavement, he should submit that Section 36 of the Act only 
authorised them to erect in any street such poles and fuse boxes as 
were, in fact, necessary for the efficient working of the tramway 
system, the necessity of particular poles and fuse boxes being a 
question for the Court or ex to determine. In this assumption 
must concede that if a nuisance to the plaintiffs was a 
necessary incident to the defendants making an efficient tramway, 
then the plaintiffs must submit. 
5 oF тнв ROLLS: There is no compensation clause, is 


Mr. MATTINSON replied that there was not. The question he should 
discuss a little later would be as to whether it was made out by the 


. rporatio 
and fuse box in front of the plaintiffs’ door, or in front of tke 
of other 
to do it, 


Was might have com- 
pleted their tramway system in this street by putting the fuse box 
three areas other than the 

w in fact, they placed them. Tho learned Vice-Obancellor, 
who bad the witnesses before him, had found not only that the pole 


of facts, the effect of which was that he found that it was not necessary 
in the coarse of efficiently constructing their 
t the pole And box in the lar 


The next support was 110 feet distant, and the one again after that 
113 feet, but for some reason Mr. Brodie, the engineer, thought fit 
in this cular instance to stop short at 95 feet. 

The or THE Богд: Do they not say that this is the 


как polat cta dips 
TTINSON said that was a trifling point. There wasa 


very 
pret but it was so slight that it was N to the eye. 
learned counsel then referred their Lordships to the authoritios 
bearing on the matter; and having read evidence given in the Court 
below, contended that the learned judge had arrived at a correct 
conclusion, and that the appeal ought to be dismissed, 


Mr. Квушти, in reply, referred to the suggestion that Mr. Brodie, 
the engineer, had acted with bad faith in the matter, and that all the 
the refusal of Мони, 


as well, and that they mast put it there. next door man 
V . they could 
put it opposite Goldberg’s. So things would go on, very 
would be able to turn them off the spot selected. He submitted his 
learned friend's proposition was entirely wrong in law. 
question of whether they could йай another place f 

it was а question whether, in the opinion of the Oorporati 
was an expedient place to put it. e judge of that was 
Vice-Chancellor or the experts who were called, bat the Corporation 
themselves, and having exercised their discretion then the Oourt 
would not interfere with them in any way. 

The Млетив or тнв Ro xv, in seine jadgment, ssid he did not 
think anything could be gained by reversing judgment in this cave. 
The opinion of all of them was that the view taken by the Vice- 
Ohancellor was not the correct view in point of law. The first thing 
was to ascertain what powers the defendants had, and the second, 
whether those powers had been bond fide exercised for the purpores 
for which Parliament had conferred them, and that involved the 
question which had been very much pressed upon them, as to whether 
the Corporation, through their officers, had acted bond fide in the 
matter, or had acted with the ulterior view of more or less pay- 


of a 
oint, he did not think there was any real difficulty, nor 
id the Vice-Ohancellor think so. The power to make 

the tramway along Paradise Street was conferred by an order in 
Oouncil of 1898, which was made under the authority of the Act of 
1897, and there could be no doubt of the defendants’ power to make 


undertaking 

Neville had succeeded in sh 
tained. In order to succeed in contention, the plaintiffs mast 
make out the essential propositions that there had been an abuse of 
the power of the Corporation. The Vics-Ohanoellor had gone into 
the question of whether a more convenient spot could not 

found for this pole, but to his mind that was an ” 
they ought not to go into. If they did the result would be that 
Oourt would have to themselves erect these poles in all 
city of Liverpool. That was not their duty or provinca, but thelr 
duty was to control the Co on with the exercise of thelr 
powers if it could be shown the Corporation were exercising 
them in а way which called for interference. Ia this case they con- 
sidered that the powers of the Corporation had been bond fide 
exercised for the purposes of the tramway undertaking, and tbe 
Court would not interfere. The a would accordingly be 
allowed, and the action dismissed with coste there and below. 

Sir Frarcis Jeune and Lord Jastios Rigby concarred. 


Glasgow International Exhibition, 1901. — It is 
officially notified that all applications for space as the Glasgow 
International Exhibition, which is to be opened in Mey, 1901, must 
be lodged not later than June 1st with the general manager, Mr. Н, A. 
Hedley. There are in all eight classes, embracing agriculture, mining, 
industrial design and man inery and labour saving 
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BUSINESS NOTES. 


Electrical Wares Exported. 


WEEE nome Арти 4TH, 1899. | WII me Арві, 38D, 1900. 


Alexandria .. .. Value £64 Adelaide i» . Value £80 
Amsterdam 2 Ма АЯ 90 Alexandria .. a "s «„ 92 
Bangkok .. 25 ИЯ ое 29 Amsterdam $e is .. 800 
Buenos Ayres vs ix ie 85 Bombay  .. 5 RS s 97 
„ Teleg. mat. .. 290 Buenos Ayres. 'Teleg. mat. .. 178 
Calcutta sa vs es 11 outta b s . 430 
Cape Town НЕ vs 44 Cape Town. Teleg. mat. .. 8,693 
nde E d ks us 18 Colombo... $a s $a 91 
Colombo - . 284 Copenhagen - se ө» 61 
Delagoa Bay 5 „  Teleg. mat. .. Иб 
merara zs s A Demerara. Teleg. cable .. 261 
ban vs id 5 . 91 Durban ks ке 648 

" | Teleg. mat. ik 98 ii Teleg. mat. .. . 584 
оа ә ee i .. 985 Gothenburg. Teleg. mat. T 77 
Hong Kong.. ee ; . 1,020 Hamburg. "eleg. mat... .. 810 
Labuan Teleg. mat. 42 Hiogo 2 sa eus 190 
Launceston es cà .. 186 Kobe .. 146 
adras S un ЯК ^ 10 Lyttelton 5 "M . . 251 
Melbourne .. ed m .. 190 Malta Want m xx 5 al 
Monte Video es ч "m 70 Melbourne . ae .. 821 
Otago.. T УЗ pi x 1 Monte Video ^ МЕ „ 688 
Reval.. s 67е si es 24 Penang. Teleg. apparatus .. 310 
Rio de Janeiro - .. 79 Port Elizabeth. Teleg. mat.. 281 
Rossrio ae we ; 9 Port Said vs is . 94 
St. Petersburg es i 55 Reval as = T és 89 
is Teleg. mat. .. 195 Rotterdam. Teleg. mat. . 400 
Sydney vs ee ex ee 102 St. Petersburg. Teleg. mat.. 250 
alparaiso . 100 Seville "A vs s . 270 
Wellington . Р . 234 Shanghai Р à .. 195 
Yokohama .. T = 65 96 Bingapore .. E Ys y 61 
` à Sydney ee ee ee ee 1,060 

поа a А - ar 25 

ellington .. E vs „1 

» Teleg. mat. . . 470 

Yokohama ГЕ ) ve ee ee 350 

Total 28,452 Total 419,808 


Foreign Goods Transhipped. 
Durban. Elec. mat. T .. £20 St. Petersburg. 14 tons teleg. wire — 
New York. Elec. machinery.. 105 


£195 ' 


American патас А, каш = 5 
. И Акы бое мийи аш 

Bankruptcy Proceedings.—The public examination of 
F. B. de Foe Paynter, electrical engineer, Oatford, will be held at 
Bankruptcy Buildings, Oarey Btreet, to-day, April 6th, at 12 o'clock 


noon. 
A reocel order has been made against Edwin Bates, electrician, 
late of Manc now of Stockton, upon his own petition. 


Books Received.—‘ La Pratique Industrielle des Courants 
Alternatifs," by G. Ohevrier. Paris: Georges Oarré & O. Naud. 9 fr. 

" Blectric Bells,” edited by P. N. Hasluck. London: Cassell and 
Oo., Limited. 1e. 


Cable Connector.—The British Electric Works Company, 
Limited, send us a sample of their x opere " Stellite” cable con- 
nectors. On the illustrated price list which they have issued, it is 
claimed that it is mechanically and electrically a perfect connector, 
The article is а most simple and ingenious arrangement, and the con- 
nection is very easily made. The cable is inserted and the clip then 
closed with a hammer. It may then be soldered if required. The 
joint is instantaneous. 


Catalogues and Lists.—Messrs. Green & Boulding, of 


Banhill Row, E.O., have sent us an illustrated pamphlet relating to 
the Buffalo automatic injector. 

The following illustrated pamphlets have come to hand from the 
B. T. H. Oo.: No. 58, punched clip switches; No. 69, magnetic blow- 
ont automatic circuit breakers; No. 60, quick-break switches. 

The British W house Company's publishing department send 
us copy of circular No. 1,028, entitled “ D. O. Lighting and Power 
Bwitch s, Type б.” 


the Holmes- Olatworthy system of electric driving of printing 


on this system. Bach is, however, not the case, as althongh all of the 
motors were supplied by Messrs. Holmes, some of them were in- 
stalled before the Holmes-Olatworthy was invented. Of the 
newspapers mentioned, the following are fitted, or are being fitted, 
with the Holmes-Olatworthy system :— Liverpool Courier, 4 sete : Globe, 
lset; North British Daily Май and Glasgow Weekly Май, 2 seta; 
Daily Graphic, 2 sets; People, 8 sete; Manchester Guardian, 2 sets; 
Alpine Pablishing Oompany, Limited, 2 sets. 


Fire Tests.—An important series of tests was under- 
taken on Wednesday last week by the British Fire Prevention 
Committee at its testing station near Regent’s Park. Sir John 
Taylor, K.O.B. (Н.М. Office of Works) and Mr. Arthur Oates 
(Orown surveyor), represented the council, and Mr. Edwin О. 
Sachs, the executive. There was an unusally large attendance 
of members and visitors, including the leading district sur- 
veyors and representatives of the local authorities. One of the 
testa was with a floor of wood joiste, with concrete fillin , and a 
plasfer ceiling on expanded metal latbing, the concrete, however, 
protected joists from below. This floor was subjected to a test of а 
gradually increasing fire reaching toa temperature of 2,000" F. for 
& period of two hours, followed the application of water. Two 


doors were also tested, one of three-thickness deal, 24 inches thick, 
and the other of teak with a skeleton of 2 inches solid material, but the 
panels in two thicknesses. This test was of about an hour's duration. 
Among the recent tests applied for, are two by the British Uralite 
ron el (Uralite boards), and one by Messrs. d. W. Williams & Sons 
(fire blinds), The next testing day is Wednesday, April 11tb. 


For Sale,—From our small advertisements this week, 
particulars may be obtained of the freehold works of Accles, Limited, 
at Birmingham, which are offered for sie by tender by Messrs. 
Faller, Horsey, Sons & Oassell. The works are described “ ammunition 
works, cartridge factory, cycle and general engineering worke, and 
proof range." Tenders have to bs in by Taesday next, April 10th. 

The Board of Works of 8t. Olave, Bouthwark, want offers for the 
purchase of а small dynamo. See Official Notines " to-day. 


Italy.—1t is reported that Messrs. Brown, Boveri & Oo., 
of Baden, Switserland, are about to establish branch electrical 
engineering works in Milan. | 


Maxim Lamps.—We are informed that the Hiram S. 
Maxim Electrical Corporation, Limited, has now placed the “ Maxim” 
electric glow lamp upon the market. The makers claim as a 
special feature its remarkable efficiency, the standard being not 
lower than 3 watts, and "this efficiency, which does not shorten 
the life of the lamp, is maintained throughout.” The company’s 
works are situate at 44, Gillingham Street, Victoria Station, S. W., 
and they are organised to cope with heavy demands. The company 
have on hand large stocks of lamps in ordinary candle-powers and 
voltages both high and low. 


Municipal Trading. — At the annual meeting of the 
Asscciation of Manicigel Corporations held on Saturday at the 
Guildhall, Sir Albert Rollit, the president, in moving the 
adoption of the report, having erred to other subjects, 
said that the question of the moment was that of the so-called, 
bat nevertheless miscalled, municipal trading, an absurd and 
misleading misnomer. It by municipal trading it was intended to 
refer to such undertakings as water, gas, electric lighting and power, 
tramways, markets, the housing of the labouring classes, and other 
great industries which had been entrusted by Parliament to 
corporations, the council would be prepared to meet such an 
emergency with the utmost confidence. They would be able to show 
that these un had been carried on with efficiency and 
economy and for the general benefit of the community. Ol trading 
in the ordinary and popular sense of that term on the part of our 
municipal corporations there was practically little or none. The 
Government had, however, been prevailed on to present to Parlia- 
ment a resolution appointing a joint committee of both Houses 
“to consider and report as to the principles which should govern 

were given by Bills and provisional orders to municipal and other 
о authorities for industrial enterprise witbin or without the area 
of their jurisdiction"; but the supporters of the crusade against 

в meant, in reality, not the principles, but the limitations 


corporation 
which should be imposed on corporate action, or at least on the 
, Sphere of civid activity. What the association strenuously objected 


to was the general imposition of arbitrary and artificial restraints, 
especially at the hands of those who had little or no practical 
experience of municipal matters. 

New Journal.—From Durban we have reoeived the first 
number of a new monthly journal which bas bsen brought out under 
tbe editorial care of Mr. Robert Dives. The title of tne journal is 
Industries, and it is devoted to the interests of Oolonial industries. 
A machinery and plant register is one of the leading features. 


The Paris Exposition.—Acocording to the latest official 
list issued by the Royal Commission for the Paris Exhibition, there 


.. are 690 British and Irish exhibitors. 


Registration of Boilers.—In the House of Commons on 
908 inst., on the motion of Bir W. Walrond, the following members 
were appointed as a Selec: Committee on the Registration and Ins 
tion of Boilers:—Siue W. Arrol, Mr. Orombie, Mr. Emmott, Mr. 
Fenwick, Bir. J. Fortescue-Flannery, Mr. Galloway, Bir E. Gourley, 
Mr. Нағз, Mr. Heath, Bir A. Hickman, Sir W. Houldsworth, Mr. 
M'Ghee, Mr. Penn, Oolonel Pilkington, and Mr. Renshaw, 


Russia.—The Russian Electrotechnische-fabrik (Siemens 
and Haleke) of St. Petersburg is increasing ita capital from 4,000,000 
to 7,000,000 roubles. 


Trade Announcement,— Messrs. Rankine, Cockayne and 
Oo., Limited, inform us that they have commenced business as 
engineers, brass founders, coppersmiths, &., at Regent Brass Foundry, 
10, Bentinck Street, Liverpool. They have equipped these works 
with new and modern machinery and tools. Ali work will be carried 
out under the personal supervision of Mr. Samuel Oockayne, who has 
had extensive experience in the production of castings of all kinds, 
coppersmith work, repairs to steamships, galley work, &o. Mr. 
Oockayne was 25 years with tho late firm of Siddeley & Oo., Liverpool, 
and for the past 7 years partner in the firm of Mossre. E. Н. Williamson 
and Oo., engineers, &c.,of Liverpool. The fiem sends us an illustrated 
circular of Rankine’s patent feed water filters. 


ELEOTRIC LIGHT AND POWER NOTES. 


Alloa.—At a special meeting of Burgh Commissioners 
last week, it was stated that the agreement with the British Electric 
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Plant Company to supply the town with electric light was practically 
settled, and that the ding operations in connection with the new 
‚ works would be begun in a very short time. | 


Birmingham.—We understand that the profits of the 
Electricity Department are sufficient to pay the interest and sinking 
fand on the £500,000 borrowed for the purchase of the works, and to 
leave a few thousand pounds to the gocd. The Committee has 
_ received more applications for putting in the electric light than can 
bo complied with, and is putting down two or three thousand more 
horse-power. 


Bolton.—A somewhat unusual kind of accident occurred 
last week in the electricity works. A balancer armature burst, the 
fragments flying in all directions, and breaking the lofty glass roof. 
Fortunately, no one was hart. 


Bradford.—At the Sunbridge Road destructor works 
on Monday, the chairman and deputy-chairman of the Cleansing 
Committee started a new dynamo and horizontal engine which 
have been erected for electric ligh at these works. The 


waste h:at from the destructor is used for steam raising. The. 


bigh · Speed парез engine in connection with the electric 

lighting installation has been put down by Messrs. Thwaites 
Bros., the dynamo, designed to give an output of 85 amperes at 115 
volts, has been constructed by Messrs. Roslyn & Appleby, and the 
sl i aro lamps, &., have been erected by Messrs. Rhodes and 

в ter. ; 

At a meeting of the Electricity Committee last Friday a resolution 
was passed recommending that an application be made to the 
Local Government Board for authority to borrow a further sum of 
£56,000 for purposes of electric lighting. 


Doncaster.—The Corporation electricity works were 
officially inaugurated on Monday last, when the Mayor started the 
en and the Mayoress switcbed on the lamps; the ceremony was 
followed by luncheon at the Mansion House, at which the appro- 
priate toasts were honoured. The works have been erected at a cost 
of £30,000, to the plans and specifications of Mr. J. N. Shoolbred, 
under the supervision of Mr. O. A. L. Prusmann, who remains as 
resident electrical engineer. The direct current three-wire system at 
230 volts is employed; the boilers were supplied by Messrs. Tetlow 
Bros., Oldham ; Mesers. Mather & Platt were the contractors for the 
generating t, Messrs. Callender's Oable and Construction Oom- 
pany for the mains, Messrs. the E. P. S. Company for the batteries, 
and Messrs. Jas. White & Bon for the switchboard. The charges for 

supply are 5d. per unit forJighting, and 3d. per unit for power. 


Dublin.—When the Local Government Board f 
regarding the сау возен was resumed on Tuesday last wee 
by Mr. Cowan, the inspector, Messrs. B. Bushe, Q O., М, С, 
Macinerney, Q C. and P. OO. White аррос for the Oorporation ; 
Messrs. T. M. Healy, Q. O., M. P., and J. M. Day for the ratepayers 
opposing the application; and Mr. D. O'O. Miley for the Dublin 
Electric Light Syndicate. 

Mr. Robert Hammond, O. B., in reply to Mr. Bushe, said that in the 
. earlier days of electric lighting Fleet Street would be looked upon as 
- very good site, but the demand for light had so increased that the 
Fleet Street site was entirely occnpied now, and some alternative site 
must be found. Any difficulty of distance between the centre of 
generation and the area of distribution had of late been got over by a 
new system of en g. Ап economical generation was now more 
important than an economical distribution. The Pigeon House site 
was about three miles from' Fleet Btreet. Ia the Deptford scheme 
the generating station was five miles from the distribution area. 
There was a Pigeon House scheme for Brighton three miles from the 
supply. Af the Pigeon House there was cheap and easy aocess to 
sa bonas coal: (hé sed wafer was not going to be used in the 
boilers—for that they would use Vartry water, but they would, use 
the sea water for turning the steam back into water, and so causing 
& vacuum which considerably assisted the engines. At the Pigeon 
House there was ample space for extension, and it was also away 
from any annoyance to anyone by smoke or vibration. Witness 
entered into the details of the scheme, which he designed for 
100,000 lamps of 8-oP. He would transmit the electricity at 5,000 
volts to Fleet Street. From Fleet Street it would be transmitted to 
19 sub-stations as a three-phase current of 5,000 volte, where it 
arrived with high pressure, and be there transformed to a proper 
pressure for the working of incandescent lamps. The witness began 
to read from a circular issued by Mr. Wright, the Brighton engiheer, 
in which he said Mr. Wright promised his friends that if he were 
allowed to go from the Fleet Street of Brighton to the Pigeon House 
of Brighto.—— | 

The Inspector asked was Mr. Wright present ? 

Mr. Wiight answered that he was. 

Mr. Hammond said Mr. Wright's cost of delivery was 1:68d., and 
he said he cculd immensely economise by being allowed to have a 
generating station in the suburbs. Witness believed they oould 
deliver the electricity in Dablin at 13d. Under his tcheme the total 
earnings would be £38,500, which would leave gross profits as against 
interest and sinking fund of £21,969, and the scheme was so devised 
that by a little ex«n-ion they would largely increase their profit, 
bringicg it up to £34,800. Witness detailed the various items which 
went wp to make the £254,000, the amount of the loan now asked 
for. With regard to the supply to the present restricted area he pro- 
posed to convert а certain quantity of the current at Fleet Street 
from three-pbate to single-phase, and distribute it over the present 
bigh tension feeders.  Tnere would be no difficulty in working the 
old district in that manner as part of the new scheme, and thus pre- 
serve all the present carefully spent money. 

Witness, in answer to further questions, spoke of a numter of 
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English and Scotch towns where the continnous system was 

au ree Md Midi шиа picos on the Continent where they 
did not trouble to the alternating into continuous for dis- 
tribution, and they did what he pro to do in Dablin. Nowhere 
in Great Britain and Ireland was there anything like the proposed 
Dablin installation. The high pressure alternating was, however, 
adopted in many American cities. The city engineer did not profess 
to give an opinion on the Pigeon House Fort scheme. Не thought 
the city engineer would say that he left it entirely to witness. Me. 
Ruddle seemed very happy over witnese's report as to the Pigeon 
House. Wi'ness was the inal contractor for the Fleet Street 
station, and lost about £2,000 over it. Of the three mains from the 
Pigeon House to Fleet Btreet, one would be a stand-by mein the 
other two would deliver between 2,600 xw. daily, 
lamps of 8 ср. There might be a 10 cent. loss. added 
money already spent in Fleet Street (£80,000) to the £254,000 now 
proposed to be borrowed, and had shown that on the total amount 
there would be & profit. 

Re-examined by Mr. Bushe—In all places where the continuons 
supply was established they were either old towns or small districts 
which could be worked by low pressure. There was a controversy as 
to whether continuous current aros or al aros were better. 
He had provided а sufficient sum to have either. 

By the Iospector—A big city's lighting must be laid down on such 
& basis that it would extend. One way of getting the wayleave for 
these mains outside the jarisdiction of the Corporation was by the 
consent of the local authorities; another was to lay tke mains, 
then he understood the local authorities could not take them up 


again, 

The inquiry was resumed the following day, and Mr. Hammond 
gave further evidence, after which 

Mr. S. E de Ferranti was called. He said that he had considered 
Mr. Hammond's scheme fally, and had been over the ground and 
over the site of the proposed generating station. He ap ot 


Е 


When it was adopted by engineers and authorities generally every- 
where, it proved that the idea was sound. The Pigeon House site 
was superior to any they could get in the city, even supposing that 
the Corporation owned & site in the city. It had the great advan- 
tege of a good situation for landing evan a large su 

of water for condensing, without the culty of 

pipes into the river or the sea. They could 


property, and no farther 
tion, so that the balance of 


ons for 


profitable business. 

When the inquiry was again resumed on Thursday, Mr. 

called Mr. Harty, the city engineer, to give о m reference 
8 

. Н. Н. Hillis, resident engineer employed in connection with 

the Main D Works, gave evidence as to the depths at various 

parts of the harbour of Dublin for the purpose of showing that they 

were sufficient for the carrying oat of scheme. 

This closed the Corporation case. 

Mr. Healy stated the case for the opposition. The loan was fot 
trade and competitive purposes. Why should not the Corporation 
under such circumstances go into the open market for the loan? They 
һа in Dablin а strong gas monopoly. Already the i 
had laid out £80,000 on a failure to convenience 250 For 
that expenditure the city got no value. As to the scheme 
he submitted that it was not Mr. Hammond’s scheme at all. Elec 
trically it was Mr. Ferranti’s scheme, and so far as it was a Pigeon 
House scheme, it was a sewage scheme. They had no eartbly reason 
for going to the Pigeon House except thatthey had a sewage scheme 
there, and because they said they owned land there. The Corporation, 
he maintained, had no power to expend money outside its area of supply. 
The proposal was to compulsorily rip up the Pembroke roads, and 
adopt them for the purposes of the Dablin authority, and the sme 
with regard to the Oounty Council Notice of the should 
have been given to these bodies, and the proceedin argaed, 
were ultra vires on that ground alone. As regarded the undertaking 
of the scheme itself, he said that the tramways com „for instance, 
which was engaged on the traction business, and which had to keep 
open its works for 14 hours a day, could easily take on the few extra 
hours, and do the work. Having entered into the details of the 
scheme, counsel went on to express doubts as to the security which 


. water sites than at 
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the Corporation would be able to offer for the repayment of the loan. 
The inspector should see if the purposes for which the money was 
borrowed would be of themselves reproductive. So far as concerned 
the item of coal in connection with the estimated cost, he said that 
at a time when Dublin was paying 292. for coal, Mr. Hammond based 
his estimate on а 156. price. The scheme was an absurd one, on which 
public money ought not to be lent; it was unsound financially, and 
unscientific electrically, aud the Corporation and the citizens could, 
со expense, secure for themselves the light which many of 


reliable and constant service than the al system. In several 
that he knew, the continuous system had been substituted for 

other, and with results. He i there must be nearer 

e Pigeon House. That was not the only place in 
C get coal landed. If а nearer 
site was available it would mean a great saving in ex pense for mains, 
and he could not е any extra cost Їп coal that would be 


sagreed with Mr. Hammond 
as to the aroount of capital required. It seemed to him to be quite 


ers, who was next examined, stated that he had 
e Pigeon House site. The buildings exhibited 
several cracks. They were built very solidly, and with great care, but 
still there were a number of settlements in them with cracks. In one 
case there is a very considerable crack between the ordnance store 
and the main of the Pigeon House Fort, where it was 2 or 3 
inches out of plumb. He considered the £20,000 totally inadequate 
for the erection of the contemplated power station. 
On 30th ult. Mr. Thomas Tomliason, B.E., was se agit d Mr. 
Day. He had made an examination of Mr. Hammond's scheme 
ore he had known he was to be examined as a witness, and his 
inion was that the scheme, on the whole, was not a suitable one. 
9 two-phase system of distribution would have got over certain 
anomalies, and would fit in better with the existing system. It 
would obviate the use of step-down transformers at Fleet Street. A 
two-phase distribution to the customer was adopted in the only two 
big e c distributing stations lately erected in London. He knew 
that the Pigeon House site was originally in the sea, and that it was 
simply a sand bank, and the probability was that it was a send bank 
on the old alluvial drift from the river. He inspected the buildiags 
at the Pi House Fort, and bis opinion was that the foundation 
not be sufficient to sustain the buildings proposed to be 
there, with the rotary and other . He knew that 
ey ite рм was one оё the best possible foundations, but 


? ur Edward Porte, M.I.O.E., was next examined by Mr. 
e stated tbat he had some experience in ub 1a these 
Liffey, along the southern bank particularly. In three 
had sought for foundations for the National Telephone 
Corr ase ced Sep рта ше а 
u е у ап 

тр а foundation they had р float in about 100 
of concrete and isolated from the building. In the second case 
they went down 15 feet without finding bottom, and in another case 
eT went down 9 feet, and the test bar could have been shoved down 
the hand. It was black mud in these cases. His contention 
was, that as this was all made ground, formerly the estuary of the 
river, the probability was that after they had got down to the sand 


A pepe 
idi ep 


rater. His general opinion was, that looking at this scheme as 
а whole he did not think that a suitable provision had been made for 


р. His experience was that there was no comparison as 
regarded the demand between tho alternating current system and the 
Continuous current system. In his opinion, if there was a con- 
a supply in Dublin there would be а large demand for motor 


Oross-examined by Mr. Whit : He had not been connected with 


charge for electrici 
with 


cantral station work for many years as а running engineer. He never 
was '® consulting engineer for any large scheme, and never drafted 
any large scheme. He was one of the engineers connected with the 
erection of the works in Fleet Street. 

Mr. Henry, assistant town clerk, then proved that he received on 
March 27th а letter from the Tramway Company to the town clerk 
dated March 26th. The Tramways Company had made a previous 
offer to the Oorporation with regard to electric lighting in a 
res dated November 29th, 1897. Mr. Henry read both these 


the first to put in the three-phase system in these countries. The three- 
used for transmission, but never for distribution. 
в was connected with the Niagara Oataract Construction Company. 
They wanted to send electricity to Buffalo, some 20 miles odd distant, 
and the — arose whether they should get the supply from 
a three-p or quarter-phase network, and the three-phase 
rere те m out 5 E vaa not саа. There was dd 
distribution in America, exoep ct curren e quarter- 

current was transmitted to Buffalo and there transformed. He knew 


Silvanus Thompson, and considered bim a good teacher and writer, 
but if Prof. аро had stated that the continuous current was a 
она 5 the past for electric traction, he should вау that that was 
absolute rot. They were not driving a car in Dublin at present, 
excapt by the continuous current, and they were putting down an 
ins on of 900 in Glasgow on the same system. 

Mr. Bashe pointed out that Prof. Thompson’s statement was con- 
tained in а presidential address, and was to the effect that the con- 
tinuous current would not work motors at all, except toys of the old 
Barlow wheel type. 

. The witness expressed his dissent from that statement, and said 
he could speak with some authority on the subject, as he had designed 
more dynamos than Prof. Thompson had ever seen. All the big 
lghting companies were going in for continuous current as far as 
they could. There was no question that if they reduced the 
periodicity to 50 the single-phase motor became a more efficient 
machine, but he doubted whether he would call it an ‘efficient 
machine compared with the commutating machine. His experience 
was that the wooden tronghs for cables had to be dispensed with, as 
when one cable burned off they nearly all burned off, and thus the 


whole setom was crippled. 

с еве said the high pressure cables would be laid in iron 
culve 

The witness, in reply to further questions, expressed his disap- 
proval of having the роси station outside the area to be sup- 
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ere at the rate of 6,000,000 units per annum. 

араа рын VF „ 
у made а bulk offer to supply power rporation at 

Ring lea the T distribution with the Co 


basis 
ín & less return than their ordinary un А 
was not in favour of the first offer at all. In time the second offer, 
he thought, would be a profitable business. | 
Та crose-examination by Mr. Bushe, the witness said he did not 
think that und of this sort carried on by municipalities 
were always succeseful. Questioned in some detail on the matters 
mentioned in Mr. Hammond's report, he said he had considered this 
report of Mr. Hemmond’s with a number of experts, and none of them 
could make head or tail of it. In reference to the defects of Mr. 
Hammond's scheme that he did not think they would be justified in 
going out to the Pigeon House Fort, and he would make the system 
& continuous current system almost throughout. | 
Mr. Thomas J. Cotton, үш lighting and gas 
proposed а Mr. Basho having rebliod ta 
o. е or 
Oorporation, the inquiry concladed. 
Halifax.—The Town Council has rae ree to reduce че 
ty for ting purposes from to 4d. per unit, 
the present scale t ducens and for tramway supply from 
2d. to 15. per unit. ; 


Inverness.—A special meeting of the Town Council was 
held on 14th ult. to consider а report y e Огатеп, electrical engi- 
neer, on the offers for the electric t installation. Three offeis 
were considered by the mecting. The Oouncil decided to accept the 
lowest offer, of £21,060, from the Brush Electrical Engineering Oom- 
pany, London. This offer included everything with the exception 
of the outlay for the erection and the laying of the foundatign cf 
the station house, and the opening and closing of the trenches in 
which the cables are to be laid. It is understood that the works will 
be proceeded with as soon аз possible. 


Leatherhead.— At a meeting of the District Conncil last 
week the Ligh’ ing Committee reported the receipt of a letter from 
Messrs. Handoock & Dykes, offering to take a lease from the Council 
of the powers conferred upon them under their order for 42 years at 


the annual rent of £15, subject to a right of per ee 


of 25 years, or any succeeding five years, at its then value, together 
with a sum to be awarded by the arbitrator, representing the good- 
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the Council incidental to the lease, and to the terms of such lease 
VVV and to the lessees’ accounts being 
open for inspection by the Oouncil. 


London.—Tus City or LONDON CoxPANY.—The scale 
of charges for electricity supply has been once more revised, the com- 
peny no doubt finding that to supply lamps which are used for very 


first 12 units per annum per 8-c P, lamp fixed (or its equivalent), after 
which the will be 2d. unit. The com candidly states 
that the tof the new system will bs to benefit the long-hour 


This is undoubtedly a step in the direction of a fairer apportion- 
ment of the cost of uction and distribution, but the system tends 
to discourage the tion of numerous lampe on consumers’ 
premises, and in this way may have a prejudicial effect on the com- 
pany's turnover. We shall not be surprised if, later on, the maximum 
demand system is adopted; oertainly, in our opinion, this will be of 
the greatest benefit to the company. 

HAMPSTEAD —The Vestry has reduced the charge for electricity 
supply to 61. per unit for one hour's use per day of the maximum 
demand and 24d. afterwards. | 

WHITBOHAPRL.—4AÍ their last meeting the Board of Works decided 
to obtain a loan of £4,000 from the London County Council for the 
purpose of erecting a new dust destructor, the waste heat of which 
8 to be used in the electrical generating station. 


Islington :—" That in the opinion of this Vestry the London Ocuoty 
Council, as the sanctioning authority for the raising of loans, are 
justified in requiring such information from the authorities in 
their applications for electric lighting loans as would prevent the 
шош e n spp анс of теа Ъу р га и 
of charges nature of revenue; an а оо 
be forwarded to the Council” ` ii Se 
Lowestoft.—The Council is, on Mr.. Hawtayne’s advice, 


sending a deputation to a number of towns to ascertain the prices 
charged and arrangements made for electric lighting. 


. Monmouth.—The Town Council is seeking power to 
borrow £28,000 to complete the drainage and electric lighting 
scheme. , 


Provisional Orders.—The Board of Trade has, under 


the powers conferred upon it by the Blectric Lighting Acts, granted 
provisional orders for the supply of electricity within their respective 
areas to the Oorporations of toke, Newark and Pensance and 


the Urban District Oouncils of Brierley Hill (S'affordshire), 
Oleethorpe (Lincolnshire), Elland (Yorkshire), Erdington (Warwick- 
shires Exmouth Seo pate Кил (Burrey), Leek (Stafford- 
shire), Littleborough (Lancashire), Mary Cumberland), Nant- 
wich (Cheshire), Ormakirk (Lancashire), Penrith (Oamberland), 
Prestwich ПИРИ, Redcar (Yorkshire), Sowerby Bridge (York- 
shire) and Whitefield (Lancashire). | 


Rotherham.—Oa behalf of the Local Government 
Board, Mr. Æ. A. B. Fawcett last week conducted a public inquiry 
into the application of the Corporation for power to borrow £27,969 
for electric lighting p The direct current three-wire system 
will be adopted, provision being made for 35 aro lamps for street 
lighting 10,000 glow lamps of 8.0». It wasalso mentioned that 
the on are seeking Parliamentary powers to run electric 


St. Helens.—The St. Helens Parliamentary Committee, 
, came to the decision to reccmmend the Town 
rporations 
The step is taken on the understanding that the 
clauses for the protection of boroughs will be inserted in the 
Lancashire electric power ВШ. These clauses make the Council's 
consent a condition in respect of the route of '' through cables” and 
the sspply within the boroughs; the St. Helens Town Council will, 
therefore, act in tly in this matter, and will not oppose the 
preamble of the Bill. 


Springfield Asylum (N.B ).—The committee appointed 
by the Fife and Kinross Lunacy Board to make investigations and 
report as to the advisability of introducing the electric light into the 
Asylum at-Bpringfield, is satisfied that it would be much chea 
and a better light than the present gas supply from Овраг. The 
committee ід to агЕ powers from the Lunacy Board to obtain estimates 
from electrical engineering firms for the installation. 


Sudbury.—In the House of Commons on Friday night 
last Mr. Ritchie brought in a Bill toconfirm a provisional order which 
had been made by the Local Government Board under the Electric 
Lighting Acts as to Sudbury. 


Tedmorden.—The Town Council has appointed Messrs. 
eo & Page, vi Heian al to герое оп — supply works 
- u , бес 
—̃ lokio aioa, —„— 
* Tunbridge Wells. — The Local Government Board has 
sanctioned the Corporation loan of £24683 for electric light 


Walker.—The District Council has come to terms with 
‘the Newoastle-on-Tyne Electric Supply Company regarding their 
Bill as amended. 


. York.—The Corporation electricity works were taken over 
by the city on Monday, and commenced regular workiog. T'he pro- 
gress of the lamp connection has bsen so rapid that the station is 
already fully loaded, and the Oouncil on the very first working day 
agreed to apply to the Local Government Board for 5 to 
— 000 £20,000 for extensions. The original outlay was also 


r 


ELECTRIO TRACTION NOTES. 


Barrow.—At the last Council meeting a letter was read 
from the British Electric Traction Company, applying for permission 
for the adoption of electric traction on the tramways in the borough, 
of which the 9 have now had poesession for three months. It 
was decided to refer the matter to the surveyor, and to call the com- 
pany's attention to the state of several of the steam engines which 
required improvement. 

Birmingham.—A ро meeting is memorialising the 
Ону. Council in opposition to the proposed use of the overheaf 
trolley on the Bristol Road. 

The speeches and voting at the City Council on Taesday showed 
that а far more reasonable spirit now exists in regard to the electric 
tramway question. Oertain proposals submitted by the Tramwsy 
Oompany are to be fally considered, and a resolution passed two 
years ago declining to further with the company has been 
rescinded. Tae Lord Mayor, whose speech showed a certain grasp of 
the subject, thought that the overhead trolley might be used for out- 
lying streets, &c., юше other form of electric traction being utilised 
in the ceatral thoroughfares. 


Cuba.—The new electric street tram service was opened 
about three weeks ago. 


Edimburgh.—The Board of Trade inspection of the 
Grange and Churchill cable car routes took place week, and at 
the luncheon which followed, Bailie MK zie made а signifipant 
remark which is regarded somewhat seriously by one of the kcal 
papers as indicating that conversion from cable to electric traction 
may not bs so far off as some people may think. Нз said : "Hleotr.cal 

seemed to be coming round to the view that electrical 
motors in the cars was the ideal traction for the fature; and bly 
by the time the lease of the Tramway Оошразу was up, electrical 
motors would have been so improved that the Oorporation wou.d 
then adopt them." 


Gloucester.— Councillor Hatton thinks that now that the 
Oorporation has been ding sums in improving the streets, 
which had been added to in an tectural manner by trad:smen, 
it would be unwise to render the streets unsightly by ganctioniog 
the overhead trolley. He said that the conduit system was being 
substituted for the trolley in a main street in Japan, and Japs 
were not fools, and so on. Happily, however, Oouncillor Bland 
reminded the Council that they need not go so far as Japan for an 
opinion, seeing that the Birmingham Oorporation were at the present 
time proposing to adopt the overhead wire. 


Iiferd.—The District Council have received formal 
sanction from the Local Government Board to & loan of £70,000 for 
electric lighting and electric tramways. 


Italy.—The Rome correspondent of the Morning Post 
says that within a short time electric traction will be adopted on the 
Giovi line, on which lies the famous Giovi tunnel, in which many 
railway accidents have occarred through the asphyxiation of eng 
drivers by the sulphurous fumes from the engines. As the Giovi 
tunnel has a very steep gradient, and as the traffic bas asgmented 
too rapidly to allow satisfactory ventilation by any known system, 
the railway authorities have decided to introduce electrical traction 
between the stations of Mignanego and Roaco, where a 700-volt cur- 
rent will be transferred from tbe generating office to the motor сыз 
intended to re steam engines for the service on the line. These 
acer tralus ‘This is an eroeedihgly important Innert т 

an y vation, w 
if extended to the other dangerous tracts of line in Italy, would 
greatly increase the eafety and the comfort of travellers. 


Kirkcaldy.—In connection with the tramway and electric 


lighting schemes a committee of the Town Council has appointed 
to visit several towns in England of about similar population - 
on 


Kirkoaldy with the view of reporting financially and 
working of tramways in those towns. 


(Continued on page 581.) 
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NEW TURBINES AT NIAGARA. 


THE oldest water wheel in existence at Niagara Falls to-day 
was inatalled in 1848 to operate a grist mill on the high 
bank between the two great railway bridges. The wheel is 
located right at the head of the whirlpool rapidr, where an 
early-day settler recognised there was a possibility of securing 
sufficient power to operate his mill. In its best days this 
wheel gave about 100 E P., but for the past five years it has 
practically been out of use, owing to the fact that the con- 
struction of the Gorge railroad interfered with its operation. 
The matter is now in the Courts, and the owner of the mill 
has bad several decisions in his favour. 

This old wheel forms а strange comparison with the 
modern 5,000-н.р. turbines in operation in the wheel pit of 


At the point where the old mill is located there is an in- 
clined railway, affording tourists au opportunity to view the 


whirlpool rapids from the water's edge. Steps are now 


being taken to remodel the power resources of this elevator, 
and by next spring it will be operated by electricity, 
which will b3 supplied by one of the large plante at the 
Falls. | 

In order to seoure electric current for the operation of the 
increased number of pots placed in their lower works at 
Niagara Falls, the Pitteburg Reduction Company has recently 
installed four 750-Kw. generators of Westinghouse make in 
the station of the Niagara Falls Hydraulic Power and 
Manufacturing Company, where they are connected to 
two turbines, Each of the turbines is of 2,500 нр. 
capacity, and they аге of R. D. Wood & Оов 


Lier hey. 


New TURBINES AT NIAGARA FALLS. 


the Niagara Falls Power Company. Together, they repre- 
sent the earliest and latest practice and use in the develop- 
ment of the greatest;source of power in the world, and for 
this reason they are indeed doubly interesting. It is 
exceedingly interesting to compare the old oak shaft of the 
ancient wheel with the steel tube shaft of the modern tur- 
bine. While the old‘ water-wheel has had many repairs made 
to it in its day, the old shaft originally placed is shown on 
the next page, and is solid after а half century of use. The 
old water-wheel might be referred to as of mongrel type, 
being of central discharge reaction pattern. The method 
of transmitting power from this old wheel to the mill on the 
cliff was by means of a wire cable extending up the debris 
slope of the cliff. 


make. The two turbines and connected generators are well 
portrayed in the accompanying illustration. The turbines 
are supplied from the latest and largest penstock, and have 
been placed over the first two valves on the penstock. The 
open space in the foreground to the right will be the location 
of the two new turbines now being made by the I. P. Morris 
Company, of Philadelphia, for the Niagara Falls Hydranlic 
Power snd Manufacturing Compeny, and when these 
machines are in place, there will be three makes of turbine 
in the station. The original tarbines were made by James 
Leffel & Co., of Springfield, Ohio; the next by R. D. Wood 
and Oo., of Philadelphia, and those to come, as stated, will 


be made by the I. P. Morris Company, of the same city. In 


the illustration, in the background over the machines, is to 
P " : G 
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bs seen the penstock as it descends from the cliff top, and in 
front of it pass the aluminium bar conductors. The switch- 
boards of the station are on the gallery, 
Been in the background. 

Oatside, to the right, men are now 
busily engaged in erecting the third 
section of this power house, and when 
the installation of that section has been 
placed, the capacity and size of the 
power house in the original designs 
und plans will have been attained. 


WATER-POWER FOR 
ELECTRIC TRACTION IN 
THE ISLE OF MAN. 


THE Isle of Man Tramways and Elec- 
tric Power Company, Limited, recently 
put into operation a water-power plant 
in connection with their Douglas, 
Laxey, and Ramsey electric system. 
The successful results obtained have 
enabled them to shat down their steam 
plant entirely, and the line, which is 
18 miles long, is now being worked solely by water-power. 

For the following notes regarding the new works, and the 
illustrations which accompany them, we are indebted to the 
Tramway and Railway World, who have courteously lent us 
the blocks :— 

The line in the sammer time is used for tourist traffic, 
when the load on the various power stations reaches about 
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Тнк OLD SHAFT, NIAGARA. 


2,200 H.P., but for about seven months each year the line is 
dependent on the local passenger and freight traffic, which is 
Comparatively light. The water-power scheme, which was 


originated by Mr. Alexander Bruce, J.P., the chairman of the 
company, was designed by Mr. J. Shaw, A.M.I.E.E , the general 


NEW TURBINES AT NIAGARA. 


manager and engineer, to work the line during these seven 
months when the receipts are considerably reduced, and it is 
necessary as far as possible to keep down the expenditure. 
As all the coal used by the company has to be imported from 
South Wales, the saving will be considerable. 

The Laxey river, which is 7 miles from the Douglas 
and 11 miles from the Ramsey terminus, has been utilised 
for obtaining the power. The water 
has been taken after leaving the wash- 
ing floors of the Great Laxey Lead 
Mines, and the tail water is disc 
direct into Laxey Harbour, the total 
fall being 41 feet, which, after deduct- 
ing pipe losses, &c., allows a working 
head of 38 feet. As part of the water is 
used for washing purposes at the 
Snaefell and the Great Laxey Mines, 
it contains an immense quantity of 
sand, and special precautions have 
been taken to prevent this from reach- 
ing the tarbines. 

The head work consists of a concrete 
weir 40 feet long by 4 feet 6 inches 
high, built across the river. At one end 
of the weir are two masonry archways, 
5 feet wide x 5 fet high, each fitted 
with a sluice gate and the necessary 
gear for raising and lowering it. 

he two gates are separated from the 
river by means of an iron grating 55 
feet long x 5 feet 6 inehes high. 
Daring floods a large amount of débris 
is washed down the river, and the 
gratings protect the gates from being 
blocked. Inside the gratings is a large 
settling tank for the sand, which is 
emptied by opening the gate nearest 
the weir which is used as a bye-pass 
for flashing purposes. The other gate 
is at the commencement of the head 
race, which consists of 826 feet of 
trench, 5 feet wide, and 474 feet of 
trench, 3 feet 6 inches wide, the depth 
of each being 4 feet 6 inches. 

The first section was made with a 
larger area to allow the water to travel 
slowly, and settle sand which might have 
passed through the first settling tank. 
At the end of the larger section of the 
race another settling tank has been 
formed by dropping the bottom of the trench 6 inches for a 
distance of 50 feet, and providing it with a 12-inch flushing 
valve. At the end of the second section of race is built a 
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masonry head box 8 feet x 11 feet x 7 feet 9 inches deep from 
which the water is conveyed to the turbines by means of 
820 feet of steel pipes, 3 feet 6 inches diameter. The head 
box has also been 
built to act as a 
settling tank, and 
prevent any sand 
entering the pipes. 
An overflow weir 
20 feet long has 
been built about 
half-way along the 
race, the surplus 
water being соп- 
ducted to the river 
by an underground 
conduit. Owing to 
the bad nature of 
the ground the 
whole of the head 
race has been con- 
structed of con- 
crete, with the ex- 
ception of one short 
length which was 
built of masonry. 
The pipe line, which 
had to be kept 
several feet above 
the ground, is sup- 
ported on masonry 
piers. The pipes 
are made up of 
-inch steel plates with double riveted seams, and fixed 
in 15 feet lengths. The joints are made with Kimberley 
collars run in with lead, and well caulked. 

The tail race is 624 feet in length, 10 feet wide, and 13 feet 
8 inches below the floor of the turbine house, and terminates 
in Laxey Harbour. 'The turbine house is 1,100 feet away 
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Weir AND HEAD Rack IN Laxey RIVER. 


from one of the company's steam 
power stations, and is a stone build- 
ing 30 feet long x 16 feet wide x 
12 feet high. The fall from the 
level of the weir to the centres of 
the turbines is 26 feet, the remain- 
ing 15 feet fall being obtained by | 
means of draft tubes. The tur- = 
bines are of the Victor horizontal 
type, and consist of two independent 
12-inch turbines in one casing with the shafts direct-coupled, 
во that when there is only asmall amount of water available, 
one turbine will be used, which enables the plant to be 
worked at its best efficiency. The turbines will develop 
140 н.р. at a speed of 720 revolutions. The generating 
plant consists of a combined bipolar generator and booster, 


MAIN SWITCHBOARD IN STEAM GENERATING STATION WITH PANELS FOR CONTROLLING - 
TURBINE STATION.—ISLE OF MAN ELECTRIC Tramways. 


the generator having an output of 160 amperes at 520 volts, 
and the booster 160 amperes at from 100 to 200 volts. 
The generator and booster are coupled to the turbines by 


means of a friction 
clutch, which per- 
mits of the plant 
being used as an 
ordinary motor- 
driven booster in 
the summer time 
when the river is 
very low. The 
turbines, generator, 
and booster are pro- 
vided with  self- 
lubricating Ъзат- 
ings, and are 
capable of main- 
taining long con- 
tinuous runs with- 
out heating. The 
mains {гош the 
generator and boos- 
ter and the regu- 
lating wires аге 
carried overhead to 
the steam power 
station previously 
referred to, from 
which the turbine 
plant is entirely 
controlled. ^ Two 
Lundell }-HP. 
motors, driven from a small storage battery, are used to open 
and close the turbine regulators. The switch panels for the 
generator and booster are attached to the main switchboard 
in the steam station, and consist of one generator panel 
with automatic switch, ammeter, voltmeter, positive and 
negative switches, shunt regulating switch, starting switch, 

and resistance to work the generator 

as а motor for driving the booster 
when the water is low, and an in- 
tegrating wattmeter. 

The booster panel contains 
switches for controlling а motor- 
driven booster in the steam station, 
and also the switches for controlling 
the turbine booster, that is, positive 
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ABOVE THE WEIR—GATES TO HEAD RACE ON THE RIGHT. 


and negative switches, voltmeter, ammeter, shunt regulating 
switch, integrating wattmeter, and change-over switches to 
connect either the turbine booster or motor booster to any of 
three feeders. Adjoining the generator panel is a small panel 


for controlling in either direction the two ]-H.P. motors for 


regulating the turbines. A small pipe has been carried from 
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the head race and is attached to а gauge glass fixed ina 
prominent position near the switchboard во that the 
attendant can see the height of the water in the head race. 

The turbine plant is worked in connection with three 
battery sub - stations, each containing 250 cells of the 


PIPE LINE AND TURBINE HOUSE. 


Chloride R type, one at Laxey at the foot of the Snaefell 
Mountain Railway, and the other two about five miles on 
each side, all the stations being worked in parallel. When 
the cars are taking current, the turbine generator is assisting 
the batteries, but when the cars are descending the grades 
or standing the generator is charging the batteries. During 
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pany was the first in the country to use storage battery sub- 
stations for traction pues and they have proved ex- 
ceedingly useful for working a long line with a minimum 
amount of generating plant. The turbine plant has just 
completed a 240 hours’ continuous test, during which it 
maintained a steady load varying from 7j to full load, and 
although the turbines are not provided with any governors, 
it was not necessary to alter the regulation once. 

The turbines and pipes have been supplied by Mr. F. 
Nell, of Queen Victoria Street, London, and the generator 
aud booster by the Electric Construction Company, of 
Wolverhampton. The construction of the weir, water 
courses, and buildings, and the erection of the plant, have 
been carried out by the company's staff under the super- 
intendence of Mr. J. Shaw, general manager and engineer. 


Hydro-electric Power Production.—lt is proposed to 
transmit power from Beaver Creek, about. 10 miles from 
Victor, to the Cripple Creek district for operating the reduc- 
tion works of the Gold Coin Mining and Leasing Company. 
The water-power available is 5,000 H P., and will be conve 
in some 6,000 feet of pipe. The head is. 2,800 feet, and it 
is intended to divide this between two generating plante, 
consisting of Pelton water-wheels, 69 inches in diameter. 
The first set of wheels will be placed at such an altitude ав 
to admit of a head of 1,100 feet; the water will then flow 
down to the second set, 1,150 feet below. The pipe line for 
the first plant is now in course of manufacture, and will be 
of sheet steel riveted, 3.200 feet in length, and 29 inches in 
diameter, the steel varying in thickness from т’; to 4^; inch. 
The electric generators are manufactured by the General 


TURBINE, DYNAMO, AND BoosrTER—LaxEY TURBINE STATION, ISLE ОЕ MAN. 


the night-time when the cars are not running the booster is 
connected in series with the generator, and the batteries are 
in turn charged at a heavy rate and at a high voltage 
through the underground feeders. This enables a full load 
to be maintained on the turbines continuously. This com- 


Electric Company, of America, and each generator will be 
connected direct to two Pelton wheels, having an 
capacity of 675 HP. The wheels and generators will be 
mounted on separate base plates, and the shafts will be con- 
nected by means of combination fly-wheel couplings. 
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ELECTNMCOC TRACTION NOTES. 


(Continued from page 576.) 


many changes 

electrical for horse traction and the reduction in the fares. The айп 
of the late Bir A. B. Forwood, when he was promoting the electrical 
un ing, was to have uniform penny fares on all routes for any 
distance. Alderman Petrie, the present chairman of the Tramways 


from omnibuses, £50,547; realised for manure, £3,237. Adding 
ion of receipts for advertising in cars makes.something like 

£290,000. The working expensesof all sorts were £242,392, lea 

an apparent profit of £47,708, out of which must be met interest 

inking fand and capital, besides 


the gradual change of traction. The electrio trsmcar revenue was 


nditure £302,159, the income £865,859, lea 
ов ч 269,700. The capital acconnt 5 
o 


to the Corporation ). e 

end of 1898 was £357,821, on 
expenditure was £172,301, nearly all in 189 
diture on capital acoount has been £1,161,279, of w 
spent last year (1899); and it is noteworthy that the assets are set 
down at £1,161,279, or precisely the amount actually paid for land, 
buildings, tramlines, horses, cars, &c., without any regard for depre- 
ciation, though it is obvious that the electrical developments will 
make the horses and horse cars of diminished value. | 


ghborough.—The Light Railways inquiry, opened on 


Lou 
March 19th, was resumed on Monday at Loughbo into the 
| Electio Traction 


application of the Loughborough and District 


fo 
ways. The Commissioners inspected the routes, and certain oppo- 
sition having been withdrawn and the details discussed, the scheme 
met with the Commissioners! approval, with the exception of line 1, 
with respect to which a further application has to be made in keepin 
with certain conditions. 


The Metropolitan Railways and Electric Traction.— 
At the meeting of the Metropolitan District Railway held last week 
to consider certain Bills to come before Parliament, Major Isaacs 

resided. The company's own Bill sought power to acquire land at 
Ро" Road, Chelsea, for the construction ofja generating station, and 
to lay down cables to sag Ander a energy from such generatin 
station to the railway. у had come to the conciusion that 
probably the only way in which the railway could be turned to best 
account at certain times cf the day would be to give up the motor 
which they were now using, and to apply electricity in ite N He 
had no doubt that proprietors had noticed that from 11 o'clock in the 
m until 3 or 4 o'clock in the afternoon nothing like proper use was 
made of the railway by the travelling public, in consequence of 
certain drawbacks connected with the system. It had, therefore, 
been in the minds of the directors for а considerable time that the 
sooner а change was made in the motive power the better for the 
money-earning capacity of the liue. In the course of a few days the 
first trial trip by the directors would be made from Earl’s Oourt 
Stati n to Kensington High Street on the experimental electrical 
section, and back again, and it would be submitted officially to the 
Board of Trade on the following day. | 

We understand that the directors inspected the train on Tuesday, 
and the Board of Trade on Wednesday. i 


Municipal Tramways.—In the House of Commons on 


Tuesday Mr. Jeffreys asked the First Lord of the Treasury whether 
he was aware that municipalities were now promoting Bills to con- 
struct and work —— beyond the limits of their districts; and 
whether, seeing that under Standing Order 1704 no powers were to 
be given to any local authority for construction, acquisition, or taking 
on lesse of any tramway beyond the limits of their district except 
under special local circumstances, the Government proposed to ask the 
House to alter or abrogate the above order. Mr. Balfour, replying, 
thought that Bills of this kind had been passed before now, and the 
standing order provided that in exceptional circumstances they 


the great depreciation involved in 


might be passed. He did not think that any alteration of the 
standing order should be contemplated, at events until the 


Manicipal Trading Committee had reported. 


Rothwell.—The Urban Council have decided to ask the 
British Electric Traction Company, who have the Wellinghorough 
Tramways scheme in hand, to extend their system, if it comes into 
existence, to Rothwell. 


Surface Contact Traction.—Our Wolverhampton 
t writes as follows :—'' A considerable quantity of land, 
which adjoins the Midland Railway line at Wednesfield, close to 
Wolverhampton, has just been acquired by a Birmingham Company, 
and it is intended that it shall be used for the development of an 
electrical undertaking. The land, it may be stated, is close to the 
works of Thomas Parker, Limited, electrical engineers, and those of 
the Motor Oar Syndicate. It has been acquired through the medium 
of Messrs. Thomas Bolton & Sons, the B Street Metal 
Works, Birmingham ; and it is in connection with а scheme which 
Mr. F. B. Bolton and Mr. Robert Brown, of that firm, are taking a 
very great interest in, and developments may be looked for. They 
have great faith in what is known as the Kiogsland mechanical 
ши сше шо of electric traction; and for the purpose of 
demonstrating the advantages of this system to the many public 
bodies in the ds interested in tramway traction, a tem 
track is being put down upon which experiments are to be made." 


Swansea.—The Electrical Committee of the Council has 
appointed Mesers. Kincaid, Waller & Manville as consulting 
eagineers for the proposed new tramway at 10 guineas per day 
for p 2 guineas for assistants. The tender of the 
Oallender Oable and Construction Company for the cables, conduite, 
&o., at £12,013 2s. 8d., together with additions at scheduled price, 
total £13,332, was accepted; and а committee was appointed 
to report on the proposed prices, &c., for the supply of electrical 
energy. 


Thanet.—Considerable progress has been made in connec- 
tion with the Isle of Thanet light railways in Ramsgate and the 
immed vicinity. The New Road, between Balle Vae Road, 
Bamegáte, and Gladstone Road, Broadstairs, is now being laid out. 
A supply of poles is on the ground. | 


. Watwick.— The Board of Trade has granted an order to 
the Warwick Tramway Company for an overhead electric tramway 
within the boundaries of the borough. The period named is 23 years, 
but the Warwick Corporation is to have the right to purchase at the 
end of seven years. All the questions in difference have been settled 
exoept that of a rent on profits which has been demanded by the 
town, and which the British Electric Traction Company, which is at 
the back of the local company, is unwilling to concede, as it has not 
paid a rent on profits elsewhere. 


Wolverhampton.—In accordance with the decision 
arrived at before the arbitrator, the Corporation will only acquire— 
on May lst—those portions of the tramlines within the borough 
boundaries, and consequently a good deal of speculation has been 
indulged in by the travelling public as to how the intervening dis- 
tances between such s and the neighbouring townships of 
Bilston, Willenhall and Sedgley will be connected. It is known 


. that the offers made some time ago by the Oorporation to the local 


authorities in these townships, by which some arrangement might 
have been arrived at, were not entertained. On this point, however, 
the Wolverhampton Tramways Oommittee are at the present time in 
negotiation with the British Bieotric Traction Oompany on the sub- 
ject. There is every probability of ккк каис ищ 
arrived at by which the journeys by train to and from townships 
above mentioned will be continued in the future on a satisfactory 


TELEGRAPH AND TELEPHONE NOTES. 


Bradford Telephones.—The National у ерше Com- 
pany has opened a new telephone exchange in Nelson Street. All 
the work has been done by the local staff, and in a number of cases 
men without previous ence have had to be trained to the work 
o to the scarcity of skilled labour. Connected direct with the 
Bradford exchange are 1,784 subscribers, and 1,086 are connected 
with the 16 sub-exchanges, making « total of 2,850 telephone users, 

th 3,905 instraments, some firms having more than one telephone. 
The new switch room will accommodate 8,800 subscribers, and already 
plans have been passed for an extension of the switchboard to deal 
with another 1,000 subscribers. Most of the wires are brought into 
the exchange und, 


Lowestoft.—Mr. Hawtayne is to report to a Corporation 
committee on municipal telephones. 


Telegrams to South Africa.—In the House of Commons 
last week, in reply to Mr. Henniker Heaton, Mr. Wyndham said :— 
* The Eastern ph Oompany , of their own accord, re- 
duced the charges for tel 8 from 4s. to 2s. & word, and the 


Secretary of State for War is not prepared to call upon the com 
for any farther concession. The number of Ноа B Md 
great as to lead to frequent blocks on the line.” ME 


C, 
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The Pacific Cable.— The following is reprinted from the 
Outlook for March 31st :— 


The Paciflo Cable Board has held further meetings, but New Bouth Wales 
апа Victoria have yet to respond to the appeals of Canada, New Zealand, and 
other Australasian Colonies. They are asked to respect the spirit of Imperial 

artnership in which the Pacific cable project was agreed upon, and refuse the 
andline concessions sought by the Eastern Telegraph Company. Mr. 
Chamberlain is heartily with the appellants, and the official explanation issued 
by the Eastern Company through the Times quite fails to allay suspicion. The 

mpire has determined to lay and maintain a State cable between Canada and 
Australasia, and itis not playing the e for contributing Colonies to make 
concessions to the Eastern Company in Australia which will enable them to 
play fast and loose with the business of this State Pacific cable, when estab- 

shed. Surely, aa the Canadian Gazette suggests, the time has come for the 
senior member this new Pacific cable partnership—that is to say, the 
Imperial Government—to address the Eastern Company. The company will 
not persist in their manœuvres against the Pacific cable project when the 
know that to do so will imperil the good relations between themselves an 
the Government, from whose subsidy-bestowing bounty they still hope to receive 
so large a benefit, 


The Telephone Service.—At Tuesday's meeting of the 
Council the Highways Committee submitted the following report :— 


Our attention has been drawn to a letter which has recently been addressed 
to each member of the Council by the general manager of the National Tele- 
hone Company. a regard to the fact that litigation is now pending 
tween the Council and 
ment upon the 
clear, and that is that there is a fallacy underlying the whole letter, namely, 
that it alleges that the company is conducting ite busi 


negotiations that the company had actually obtained this license; but we know 
now that this is not the 
the Postmaster-General to restr 


i 
nding litigation with the 
Postmaster-General has been decided. The Counc cannot therefore be con- 
sidered to have stood in the way of the company doing its work and improving 
ita service. The remaining pointa referred to will be dealt with in the pending 
litigation between the Council and the com any, to which we have before 
iether comment. 


Telegraphic Interruptions and Repairs:— 
OABLES. Down, Repaired. 
West Inpres :— 
Jamaica-Oolon  ... es eo. June 90, 1899 ... 
Trinidad-Demerara (1891 dupli- 


cate) [II] eee eee #960 23, 1809 
Trinidad-Demerara (1871 origi- 
Mole 3t. Nisholas-Cepe Hilden. Mami! 180 
pe а 1900 
Oayenne-Pinheiro .. ... . Oct. 11, 1899  ... 
Oayenne-Paramaribo ... Feb, 16, 1900 
Oeara-Maranham .. . Feb. 20, 1 
Para-Maranham_.. ... March 2, 1900 
Ooro-Maracaibo  .. ... Mar. 15, 1900 
А .. June 20, 1899 
Sitia - Nh T exa Mar. 17, 1900 
Tarifa-Tangicr s Jan. 2, 1900 
LANDLINES. 
Wir Inps :— 
. . Oommmunication with Port de Paix 
(Haiti) LEX [EJ eee een Feb. 26, 1900 e@e 
Востн Arnioan :— 
Oommanication wi 


. Oct, 18, 1809  ... in 
Mooi Bi (Natal) ой а 1899 
-# ver eee eee eee oe 
‘don (Gap of cod Шон)" Nov. T, 180 
; ре T) Nov. 7, 1899 eee eee 
Communication beyond — 
E. Nov. 7, 1899. 


> Jan. 22, 1900 ... T 


interrupted on Persian Terri Feb. 24, 1900 ... 
Ooro-Maracaibo — , ies gi Mar. 15,1900 ... 
Berena- Valparaiso .. ... . Jan. 16, 1900 


CONTRACTS OPEN AND CLOSE 


OPEN. 


Belfast.—April 19th. The Electric Committee wanta 


tenders for the supply of electric motors for & od of 12 ; 
Bee “ Official No coat March 30th. aid ; gs 


Birkenhead. — April 23rd. The C ti {в 
tenders for boilers, Si ae mechanical SG practi eee 


гач plant, battery and booster, and overhead travellin 
crane for tramway power station. Bee “ Official Notices ” to-day. 


Corunna. — April 15th. The Seoretary of State for 
Foreign Affairs has received a despatch from Her Majesty’s Consul at 
Stating that tenders are invited by the Oorunna Electric 
Co-operative Society for the supply of a complete set of electrical 
of 400 H.P., and capable of supplying 12,000 lamps of 

10 ср. All necessary information can be procured from the secretary, 


equipment of new lines. 


' Affairs has received a 


Senor Dr. Enrique Bors, 81, Celle Real, Corunna, Tenders should 
be addressed to the President, Senor Dr. Manuel Baita, Calle Zafateria, 
No. 5, Oorunna, before April 15th. 


Crete.—April 7th. The Secretary of State for Foreign 
Affairs has received a despatch from Her Majesty's Consul-General at 
Canes, Crete, stating that tenders are invited by the Oretan Gover- 


ment, not later than April 7th, for the construction and working of 


tramway lines between Canes and the suburb of Halepa, and between 


Oanea and the new Government offices. Such iculars as have 
been received may be examined on personal appi tion at the Oom- 
mercial Department on the Foreign Office any day between the hours 
of 11 &.m. and 5 p.m. 


Dublin.—April 26th. The Electric Lighting Committee 
wants tenders for six Lancashire and four water-tube boilers and two 
ecofomisers; two 1,000-xw. and two 500-xw. low speed polyphase 
1 for the electricity supply scheme. See “ Official Notices” 


Dundee.—April 25th. The Town Council wants tenders 
for a traction switchboard for the electric station. See “ Official 
Notices” to-day. 


Edinburgh.—April 7th. The Corporation wants tenders 
for the supply of coal, arc lamp carbons, cast-iron pipes, pavement 
box frames, &o., for the electricity supply stations for 1900-1901. 


Вее Official Notices March 28rd. 


France,—April 12th. The French Post and Telegra 
Authorities in Paris are inviting tenders until April 12th, for the 
supply of 460 tons of bronzs or per wire. Particulars may be 
obfained from, and tenders are to be sent to, Le Bous-Becretariat 
d'Etat des Postes et Telegraphes, Rue de Grenelle 103, Paris. 


Germany.—April 20th. The Prussian State Railway 
authorities at Posen are inviting tenders until April 20th, for the 
supply of 45 tons of iron wire 4 mm. diameter, and 6,500 
insulators. Particulars may be obtained for 6d. from, tenders 
че to be sent to, Die Königliche Eisenbahn Telegraphen Inspection, 

osen. | 


Glasgow.—April 18th. The Corporation wants Lenders 
for the supply of telephone cables (inclu drawing into conduits 
and ч one instruments (wall and table) See 
" Official Notices” March 30th. 


Halifax. — April 7th. Tenders are being invited for 
electric "cens y for the Victoria Gonoert Hall and premises. 
Bee Official Notices " March 16th. 


Halifax.—The Electricity Committee wants tenders for 
& year's supply of electricity meters; and the Tramways Committee 
forthe supply of various in connection with the overbead 
," Official Notices March 30th. 


The Secre of State for Foreign 
despatch from H.M. Consul at Taganrog, 
stating that tenders are invited by the municipality of Mariupol, nof 
later than May 16th (39) next, for the construction and exploitation 
of anelectric tramway and the installation of electric light in that 
town. Particulars may be examined on personal application at the 
5 Department of the Foreign Office between 11 a.m. and 

p.m. 


Morpeth.—April 7th. Tenders are wanted for a complete 
electric ting tion for the Oounty of Northumberland 
Lunatic Asylum, near Morpeth. See Official Notices” March 23rd. 


Roumania.— April 10th. Tenders are being invited 
until April 10th by the Roumanian Post and Telegraph Authotities 
in Bucharest for the supply of 20,000 small porcelain insulators and 
20,000 large ditto. 


Russia. — April 13th. Tendersare being invited until 
April 13th, by the municipal authorities of Wilna, for the concession 
for the construction and operation of a central electric Lighting 
station in the town. Tendersto be sent to Derkmagistrat of Wilna, 
whence may be obtained. 

Salford. — April 9th. The Corporation wants tenders 
for an ash conveyor and two electrically-driven travelling cranes, 
for the new electricity works. Bee Official Notices March 23rd. 

Southampton.—April 7th. The Harbour Board invites 
tenders for & motor transformer with accessories. See "Official 
Notices” March 16th. "s 

Sunderland. — April 27th. The Corporation wants 
tenders for the supply of two additional switchboard panels with 
instruments, &c., for the electric lighting station. Bee “Ofcial 
Notices " to-day. 

Walthamstow.—The Urban District Council has con- 
tracted with Mosars. F. Suter & Oo., for a Dowson gas and electric 


Mariupol.— May. 


lighting plant for the isolation hospital at £4,049. 


Wimbledon.—April 9th. The Council invites tanders 
for 5,000 16 0 p., and 1,000 32-0 P. incandescent lamps, See "Official 
Notices” March 30th. 


Wolverhampton. — The Tramways Committee of the 
Corporation invite tenders for steel rails and accessories required in 
connection with the construction of Section 1. The weight of 
material at present needed amounts to about 700 tons, but some 
2,800 tons will be required during the next two years. All 
information may be obtsined from Mr. J. W. Bradley, borosgh 
engineer, Wolverhampton. 
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OLOSED. 
Belgium, — Four concerns — three German and one 


Belgian—submitted tenders to the Bociétó Nationale des Ohemins 
de Fer Vicinaux for the su of accumulators to 


the that of 

Watt, of Zshdenick-am-Havel, which quoted 26,464 francs. 

Cheltenham.— The borough electrical engineer having 
reported that in order to supply electrical energy to the pe Ra 
light railway, the two present 100-xw. alternators should be od 
by continuous current dynamos, and that a 500-ку. steam alternator 
should be obtained, the tender of Messrs. Parsons 
was on Monday acoepted by the Town Oouncil. 


Germany.—The East Prussian Southern Saway authori- 
ties have decided to light their railway carriages by ,and 
have placed a contract for a large number of accumulators with the 
Accumulatoren und Blectricititewerke Gesellschaft (Boese) of Berlin. 


.Roumania.— Mears. Escher, Wyss & Oo., of Zurich, 
and two engines ab the Crosarestl аны sation, for the municipal 
an en 
authorities of Bucharest. i laii 


Saltord.—The Town Council on Wednesday was asked 
to confirm resolutions of the Electric Light Oommittee, accepting 
the tender of W. H. & Oo., Limited, for eight jet condensers, 
and pumps with steam ust, and water pipe work, at the Straw- 
berry Road Blectrici 
Mr. relie по or erecting at tho new шу chad Каң 
electzically-driven mps, complete with connections - 
tanks and boilers, for 23157. 


Swansea. — The Council has contracted with Messrs. 
Callender’s Company for cables, conduits, &., at £13,932. 
F Torquay.—The Council has given an order to the British 
Insulated Wire Company for electric light extension cables. 


Wrexham.—The Town Council has ted the tender 
of Mr. William Lord (Bury) at £825 for a L ‘boiler in con- 
nection with the electric lighting works; and one at £1,550 from 


& Oo. of £3,820 


Messrs. Meldrum Bros. for a refuse 


FORTHCOMING EVENTS. 


Friday, April 6th.—At 9 p.m. Royal Institution. “Solid Hydrogen,” 
by Prof. Dewar, F. R. B. 

At 2 80 p.m.—The Institution of Civil Engineers. Students’ 

visit to the works of the India-Rubber, Gatta-Percha, 

and Telegraph Works Company, Limited, at Silver- 


town. 
Saturday, April 7th—Royal Institution. Lord Rayleigh on 
E Polarised Light " (Lecture V.). 
Tuesday, 5 ак m of Civil ршн ir 
nary Pa on 8 men 
ше но ДР eo ct rati in ret Dolain e by 
Sir, Lowthian Bell, F. R. B.; and The Wear of Steel 
, Rails in Tunnels," by Thomas Andrews, F. R 8. 
Monday, April 23rd.—At 8 o'clock. Institution of Civil E 
B The eighth “ James Forrest" lecture, by Sir William 
Preece, K. O. B., on “The Application of Electricity 
to Engineering.” 


NOTES. 


Notiee.—As next Friday is Good Friday, the ELECTRICAL 

REVIEW pje be үа ос ari s usual. Will 

oorrespondente, advertisers, all whom it may oonoern 
kindly bear this in mind ? 


Current Specifications.—A correspondent writes as 
follows :—“ I am very glad to see you are mentioning, under 
the heading of * Current Specifications,’ the hard conditions 
invariably laid down for contractors for electric lighting 
materials. It is quite time some of the ridiculous speci- 
cations sent out were revised, as they contain, generally 
speaking, obviously unfair and impossible conditions, One 
point is that of ‘quantities’ required. In order to make ont 
B proper estimate, a contractor should know approximately 
what quantity he might be asked to supply, otherwise how 
can he possibly cover himself with the necessary raw 
material? It is the easiest thing in the world to insert a 
column setting forth the quantities of each article used under 


Works, for £16,500; and the tender of _ 


 emanatin 


the previous contract, уе& it is meldom, if ever done, and 
when the information i asked for, ‘red tapeism ' 
эг рр and уоп are told your request cannot be complied 
wi Other contracts contain a clause to the effect that the 
cost of the contract stamps must be borne by the contractor, 
во that if your tender is accepted, you must pay a: couple of 
сыра for sampe whether daun. b any orders or not. 
bis latter remark may seem a but I have known and 
been notified that my tender had been accepted without, 
however, ever having received а single order, and 
maybe other contractors have had a similar experience. 
Tenders often state, ‘The authorities do not bind themselves 
to the quantities mentioned or any quantities,’ so that it is 
uite likely you may not receive a single order after уоп 
ave paid the fees for contract stamps. Some antiquated . 
Vestries ask for deposit of a bank-note when applying for 
tender form. This probably dates back to the when 
cheques were unknown, yet you see the same condition in 
the specifications of to-day, which only goes to prove the 
necessity of revising them and bringing them up to date. It 


is high time these ‘one-man ’ contracts were abolished. The 


cations should be drawn out by practical business men, 
then we should get reasonable conditions, but as matters now 
stand all the risk is on the side of the contractor.” 


Electrical Transmission in England.—The following 
notes gar! appeared in the New York Electrical Worldand 
eer. They are comments which municipal electrical 
engineers ought to place in the hands of any of their oom- 


mitteemen who may be opposed to all electrical progress unless 
it be municipal :— 

in and schemes have lately been put 
forward in England for * ы, of Yeal 


detailed 7171... a 
project from various ШО ы! authorities who see in it the under- 
mining of their power, prestige, and perquisites. If England allows 
this kind of th to stand in the way of her progress, she will 
no$ merely have to sound from the Boers until she 


н to to 
cheapen Ein | in the markets of the world. It d 
5 It is a WS 
Englanders ruling the roost. 

We have often expressed sentiments entirely in accord with 
what our ican contemporary says, and we wish that the 
Little Englander of our municipal life oould be brought to 
see the error of his "m Perhaps the above remarks 

from а keen powerful foreign trade rival, as 
America lately beoome, will have a little weight with 
those who are amenable to reason. 


Alternating—or Intermiuent ?—<Scene—The Law 
Courts. Sulyect—An electrical contract in a distriot sup- 
plied by a well-known London company. | 

COUNSEL OROSS-EXAMINING : Is it an intermittent current 
that is supplied to your premises ? 

Non-TECHNIOAL WITNESS: I don’t know much about it, 
but it has been intermitient several times lately ! 

UsHER: Silence in the Court! ! 


The Postmaster-General.— Tne Dake of Norfolk 
having relinquished the Postmaster-Generalship because of 
his temporary absence in South Africa, Her Majesty the 


Queen has appointed Lord Londonderry to be his successor. 


Who Knows ? —“ Solenoid” writes ;—'* Can yon give 
me any information as to when the British Westinghouse 
Company are likely to commence manufacturing in their 
works at Manchester ?” 

id in the next century, we believe.—Eps. ELEC. 

Y. 
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A Critic's Error" Acknowledged.—There is pub- 
lished in London a journal calling itself the Municipal Journal. 
We think we had better remind our readers, lest they should 
forget. When we discover an error а little more glaring 
than usual, we don't think it becoming of our brother 
editor to take offence if we gently pon it out, as 
we did when our contemporery gloried in the troubles of the 
City of London Electric Lighting Company, and said that 
it sold a unit for the same price as the cheapest hot-cross 
bun, instead of for the price of about five good ones. Of course 
our friends ascribe the error to the printer; who could expect 
otherwise ? We have ourselves given up blaming the poor 
printer—in print at any rate—but we cannot help piae 
our readers see я al (sic) correction our esteem 
contemporary is pl to insert (poked away in а oorner 
as though it were ashamed of itself), minimising its critio's 
error :— 


EVIEW to “gather” that the company 
у. As the average price per unit was 


R 
stated, the error was obvious, but we are glad to afford our con- - 


was selling two units for a 


tem opportunity f to brigh its dull col 

It the saor bad not FF would not 
have seen it. | 

The effect of that “ printer's" 4 was to add many millions of 
units to the City Company's output. Is this the way the 
Municipal Journal “ brightens up its dull columns? 


Are Strikers Entitled to Poor Relief? — An 
Important Judgment,—In the present condition of trade, 
and by reason of the extraordinary interest taken by all 
classes of the community in the drama which is being 
enacted in South Africa, we are likely to overlook the 
importance of events which would attract notice and excite 
criticism in the days of strikes or the piping times of peace. 
To such a fate the recent decision of the Court of Appeal in 
the case of the Attorney-General v. the Guardians of the 
Merthyr Tydfil Union has apparently been consigned by the 
daily papers, and yet, were we involved in one of those 
labour disputes which, in recent years, have so frequently 
hampered опг commerce and ysed many industries, its 
importance would have even attracted the notice of the yellow 
press. About this time last year the friends of trade unionism 
were rejoicing in the decision of Lord (then Mr. Justice) 
Romer when this case came before him in the first instance. 


: had granted relief were 
“of urgent necessity,” and that if the defendants had asked 
for а deolaration in terms less wide, he might have been able 
to grant them some relief against the rate. It remained, 
however, for the Court of А tolay down the principle 
that it is illegal for Guardians to provide money to support 
i decision Was arrived at 
peal after an argu- 


master is rendered appreciably stronger. 


Personal.—Mr. V. J. Delebecque, A. M. I. E. E., has 
accepted a position with the British Electric Works Com- 
pany, Limited, having resigned his position of manager to 
the Penistone Electrical Company. 


Appointments Vacant.—The Birkenhead Tramways 
Committee wants an assistant electrical engineer at £8 10s. 
per week, and the Oardiff Oorporation requires a mains 


' superintendent at £150 per annum. See Official Notices” 


to-day. : | 

_A olerk of works is wanted for the Hereford County and 
City Lunatic Asylum to supervise electric lighting installa- 
tion and other work. A mains кз ia at £120 per 
annum, is wanted by the Cambridge Electric Supply Com- 
pany. See Official Notices " to-day. 


— a аир 


Lectures.—On Thursday last week Mr. Thomas Parker, 
J. P., delivered a lecture to the members of the Wolver- 
hampton T. M. O. A. on What we Know and What we 
Don't Know.” He dealt in an interesting manner with а 
great many branches of applied and theoretical knowledge, 
chiefly scientific, from the pros and cons of the metric 
system, to mathematics, electricity, engineering, chemistry, 
physica, &c. - | 
. At the St. Andrew's Institute of Engineers, Hall, last 
week, a paper was read by Mr. Muse on “ Electrical Trans- 
miseion of Power." 

Mr. G. R. Peers has delivered two lectures on Elec- 
tricity” at the Public Hall, Wrexham. 


ы еа е stated that 7 A. W. Rucker has 
n nominated for the presidency of next year's meeting 
of the British Association which is to be held s lagos. 


The Transport of Certain Metals during the Eiec- 
trolysis of Distilled Water, by Dr. D. Tommasi.—The 
following is & brief résumé of the resulta obtained :—(1) Into 
а U-shaped tube filled with distilled water were plunged two 
platinum electrodes connected to the poles of two Daniell 
elements. The electrodes were about 10 millimetres apart. 
No visible effect was produced even after some time had 
elapsed. The calories given off by the battery were, however, 
more than snfficient to effect the decomposition of the 
water, amounting, in fact, to 98 cal.* (2) If, in the 
above experiment, a silver wire is substituted for the 
positive electrode, the following results are observed :— 
At the end of 18 hours no appreciable change is observed in 
the аас ; however, if after the gilver wire has been taken 
out а of hydrochloric acid is put into the same branch 
of the tube, we observe a whitish appearance in the water 
having all the characteristics of chloride of silver. The 
hydrochloric acid has simply precipitated the slight quantit 
of oxide of silver that was in the distilled water. (3) Wi 
three Daniell elements the effect is much more noticeable. At 
the end of 15 minutes we can observe, by the aid of hydro- 
chloric acid, that the silver is beginning to dissolve, After 
18 hours we find the whole of the ourved part of the tube 
coated with orystals consisting of a mixture of silver oxide 
and metallicailver. (4) If in the experiment just described we 
substitate for the three Daniell elements six Bunsen elements, 
the metallic deposit found at the bottom of the tube is 
considerable in proponon. (5) Copper also forms a crys- 
talline deposit when it is used as anode in the electrolysis, or 
more probably the pseudo-electrolysist of distilled water. 
The experiment is performed in the manner already desoribed 
ie, in the branches of a U-shaped tube, filled with distilled 
water, are placed a platinum wire and a copper wire, the first 
connected to the negative pole, and the second to the posi- 
tive pole of a battery consisting of three Daniell elements. 
The distance between the two electrodes is about 40 milli- 
aaron des ре ^ of » hours = find on the lower 

of the tube a layer of orystallised copper adbering to 

Eh idee of the tube. We also observe a deposit of copper 

on the platinum wire. (6) Gold used as anode does not 

пое any metallic deposit even under the action of eight 
unten elements. 


— 
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Stil] Motors.—The Still Motor Company, of Toronto, 
Oanada, will exhibit through Messrs, Shippey Brothers, their 
London agents, some new types of electric motor cars, which 
will be on view at the forthcoming International Exhibition 
which opens at the Agricultural Hall on the 14th inst. All 
of the cars will be equipped with the new Ideal Storage 
Batteries," for which a company is forming to purchase the 
British patents and build these Canadian electric motor cars 
in England. 


NEW COMPANY REGISTERED. 


McNamara (Birmingham) Limited (65,522).—This 
company was registered on March 30tb, with s capital of £10,000 in 
£1 Mates (5,000 preference), to acquire and take over as a 
concern the business now carried on at the Rea Works, Balsall 


er, 22, Kings wood Road, Moseley, 
The number of directors is not to be 
lees than three nor more than seven; the first are to be appointed by 
0 ; qualification, £100 ; remuneration, £320 per annum, 


CENTRAL STATION ACOOUNTS. 


Tun accounts of the electricity supply under- 


Bury taking of the borongh of Bury show gradual 
Corporation growth and improvement, and if the upward 
Electricity ^ tendency continues, as there is every reason to 
Accounts. hope, the corner should soon be turned, and the 


business pay its way. The capital expenditure 
is very moderate, but has increased by £7,500 during 1898. The load 
in kilowatts has risen by over 50 per cent. In 1897 there were four 
public lamps; a year later the number had increased to 18. 


GENSRAL STATEMENT. 


1897. 1898. Increase. 
Total capital expenditure ... £25,512 £38,079 £7,667 
Number of units sold T 64,462 115.858 51.991 
Maximum load in kilowatte... 91 144 58 
Gross revenue see s — 1,818 £2,188 £866 
Gross prof e ..  .. £539 £1,071 £682 
Average price per unit sold... 476d. 435d. — 41d. 


The revenue account shows some interesting figures. In 1897 the 
gross revenue was only £1,320, and the total costs being £780, a 
gross profit of £540 was left to pay interest and sinking fund charges 
amounting to £1,120, the result being a net less of £580. In that 
year the average receipts for current per unit was just over 4$4., and 
jast over 470d. per unit from all sources of revenue. In 1598 the 
gross revenue had increased by over £860 to £2,180, but the increase 
in total costs only amounted to £390, or s total of £1,110, thus leaving 
а gross profit of no less than £865 to pay interest and sinking fend 
charges (enhanced by £290), amounting to £1,410 nearly ; the result 
being « net loss of £336; this being, however, a fall in net loss of as 
much as £243, a result upon which Mr. Watson, the engineer, is to 
be heartily congratulated. 

Ввүвиси STATEMENT. 
К | 1897. 1898, 
Per unit, Gross Per unit. 


Gross. Increase. 

Bale of current + £1,277 476d. £2,102 436d. — 41d. 

Meter rents . 4l 15d. 81 174 + 02d, 
Supply of lamps, &c. Г] eee ese 006 [I1] 
Sundry fees, &с, [EX] 606 eee ELI eec 

Gross revenue... £1,318 491d. £2,188 452d. — 39d. 


—— erl— . —— 


For a diminutive output the costs are extremely good, even for the 
provinces. Mr. Watson must beable to purchase cheap coal and obtain 
cheap labour, and make the most of these advantages to turn out 115,000 
unite with a coal bill of a little over £4 4s. per week, sundry engine 
room stores, at about £1 per week, and all salaries and wages together 


amounting to just £10 per week. All items show reductions, save 

only “establishment charges,” but “ worke’ coats” are down to less 

than 144., and total costa to just below 23d., being improvements 

on 1897 figures by, roughly, Ad. and $4. respectively. | 
Oosr о> Рворооттои. 


€ Gross. Per unit. Gross. Per unit. Increase 


. - £132 40d. £225 47d. —-094. 
OM кше water, and engine 63 20d. 51 104. —-104, 
Salaries and wages 
mpm tion and distri 207 77d. 248 50d. — 27d. 
1 apa boilers, з 144. 48 41 
d ^d Od. — 04d, 
Works’ costs... .. 2480 1604. £567 117d. —434. 
Rant rates, snd taxes +. 150 64. 209 48d. — 134. 
— managing engi | 176 ‘65d. 3979 “58d. —-074. 
neer, secretary, clerks, &c. 
General mens 
FRAN gee 84 339 94 57 »12d. +0934. 
urance. Ж 
Other expenses e "T 
Total costs see £779 290d. £1,112 9:80d. — 60d. 


— — — — — 


We have already dealt with the appropriation of profits when 
considering the revenue statement. 16 may, however, be again men- 
tioned that so favourable results both from the engineering and 
financial standpoints from so small a station reflects credit upon all 


concerned. | 
Prorit BraTRMENT. 

i ; 1897. 1898. 
Interest on lounge £570 £776 
Binking fund for repayments .. .. .. 548 631 
Net profit carried to rates V us — 579 — 336 

Gross profit ... £589 £1,071 


- = 


* Deficit charged to general rate. 


OITY NOTES. 
National Electric Free Wiring Company. 
was held on Monday at Faraday 


were very 
and contract. 
show the 


wiring 
make it clearer to 
if he said that the 


number of corporations and supply companies whose names are men» 
tioned in the report. The majority of the free g contracts were 


actually concluded, others had been arranged, and in the 
аг ы tbree important districts 


work for the current year. Оле important contract had been 
sealed during the last few days with Po 

very рома business indeed. They 
thought 


installations, as against £735 for the previous year, or 
nearly double. It was to this item that they looked for a 
steady annual increase, and every installation they connected 
was а permanent source of revenue. They started the present year 
with 1,514 free-wired installations, all of which were revenue 
earning, as compared with 680 for the preceding year. The 
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revenue for the quarter ending December last was more than 
double that of the corresponding quarter of 1898. They had every 
reason to take that as & gauge of what thé following quarters would 
be this year. The profit from contracé work was £93,968, against 
£2,037 for the preceding 15 months, an increase of about 65 per cent. 
They had carried out some important contracts during the year, all 
of which had given satisfaction, and another satisfactory feature was 
the cost of the installing per 8 ОР. lamp. That kept within the 
figure given in the рери The receipts from interest, discounts, 
sion, and sundries, amounted to £840, also showing & 
substantial increase. On the other side of the account the total 
expenses were £3,863, an inorease of £1,840; that increase was 
principslly in the first item, end was owing to the large number of 
new branches opened during the year. 
spon ss sowing seed from which they might ultimately reap a harvest. 
е board had again relinquished half their fees, and had further 
decided not to draw their full fees until they could pay 5 per cent. 
They had added to the board by appointing Mr. Bernheim, who, 
together with his friends, represented the largest holding of sbares in 
the company. They bad written off £245 for bad and doubtful debts, 
and £1,785 was the balance left, to which they added £1,223, brought 
forward, making a total of £3,008. Oat of this they had made 
& provision to cover potsible allowances on contracts im course 
of settlement £650, and had written £574 off for depreciation, £337 
being on free-wired installations as against £121 last year. They had 
not strained the resuits to deciare a dividend. The balance remain- 
ing was £1,782, out of which they recommended 3 per cent. dividend, 
and carried forward £281. The balance showed capital includir g 
18,851 shares to vendors, as £69,911. Since the end of the year 
they had & call of 2s. 6d. per sbare, which placed them in 
funds, for the present, to meet the increase in business following the 
opening cf new branches. The total amount due to the company to 
creditors was £4,395, not a very large amount. On the other side, the 
value of free-wired installations was £21,108 as compared with 
£9,729, an increase of £11,552. The outlay on contracts in course 
of completion, £5,581, was slightly less than last year. The expenses 
of оре 15 new branches was £742. In each item they had pro- 
vided for depreciation. The amount due to the company was 
more than £9,722. They were greatly indebted to their principal 
mansger, their district managers, and staff generally, for the way they 
had done their work. 
Mr. J. W. Swan seconded the adoption of the re which was 
, and the retiring directors and anditors having been re- 
elected, the meeting closed with complimentary remarks from 
shareholders on the position of the company. 


: 


London Electrie Supply Corporation. 


Tun annual meeting of this corporation was held at Oannon Street 
Hotel on March , Lord Wantage presiding. 

Ia moving the adoption of the report and accounts, his Lonpenre 
introduced to the meeting Sir W. Preece, who had joined the 
board in the place of Mr. de Quincey, who resigned owing to his 
health. The report showed that the corporation had increased their 
lamp connection during the year by 18,587 lights, an increase of less 
than half the number they expected, and would have obtained— 
secing that the increasó had been obtained almost entirely during the 
first six months of the year—but for the unfortunate default on the 
part of the contractors in the delivery of the additional plant ordered 
to meet the last winter’s requirements. At the last meeting he gave 
them particulars of the 3 had contracted for during the year 
1899. The most im t of those additions, so far as it affected 
their general supply, was the contract entered into with a high-class 
firm for six 400-н.р. boilers. That order was given in November, 
1898, and delivery was guaranteed on May 31st, 1899, under a penalty 
of £30 per for every week's delay. The boilers were not 
finally completed until the middle of November, six months after 

In the meantime the lamp connection had increased 
in acoordance with their estimates, and the result was that they 
were unable to teke out the existing boilers for the usual summer 
overhaul, and as the load increased with the r4 Piin of winter it 
was with great di that they were able to fulfil their obligations 
in the way they did. It was not only in the case of the new boilers 
that they were disappointed, but in every other contract into which 
they entered for new work they had the same unfortunate experience. 
Their coal transporter, which was contracted to be delivered in October 
last was not completed until February. The contract for heightening 
the chimney and better draught was stopped by the London 
g rem жое not carry the extra 


year the 

Ana allied fados ишек соон WIM саша toas Шау 
were unable to get the necessary mat to fulfil their contracts. 
had similar difficulties. The penalties 

le to impose VVV 
ff ot one of the acci- 


non-delivery of the boilers. Those difficulties were entirely 
might happen to any 


received а new 900-н.р. plant, which was ccmpleted in September 
last, They had partly paid for the new 400-н.р. boilers, and had 


. That increase might be locked 


: penditure 

which they had laid 22,251 yards of new mains, truok and distri- 
buting, bringing the total len 

Transformers, meters, electzi 


That t was 

carried through by the tact and CCC кирити о 
managin vantageous 
difficulty in finding any other 


, and new fi coring to the 
offices. The total amount written off for tion and obsolete 
plant, £227,665, was a considerable sum, and was & good ans 
the question as to what amount they had set aside as a reserve 
to meet depreciation. That depreciation ought to last f 

aiderable time. The gross revenue for the year was 
that for the pa 1898 £67,099, an increase of £5,801 


Т 
E: i 
TIE 


total ex iture increased, however, from £43,266 in 1898 to 
£51,354 in 1999, an increase of £8,088. That was entirely due to 
the cost of the increase there being 28,006, leaving an 


pany. wages was £1,000, and in repaire 
and maintenance £1,500, the latter being almost entirely confined to 


у 
explained. total of all the other departments only showed an 
increase of about £80, and only represented 21. per unit sold, which 
showed that their 5 one of tne most economically 
managed in the kingdom. balance carried to net revenue was 
£21,547 odd, which with the amount brought forward and the 
amount received as interest, brought the total to the credit of that 
account to £25,412. Oat of this was paid interest on de to 
December 31st, 1 т ir they Mit, Jes the са шш 
shares for -year en une, 

way of interim dividend, that amounting to rae. ^ — 
£9,936 now to be dealt with, as «xplained in the report. 

apart £1,000 for rebates they hoped to allow those 


to reduce the dividend. He was glad that it had not been necessary 
to do that. The result bad been obtained owing to the unremittin 
care and energy of the staff and officials, Mr. Bain айа those w had 
so carefully worked under him. As to what they proposed to 
the way of additions and improvements in the current ‘year, i 
their intention to improve ак юзо DA MACHINE Aus шо рчы 
working of the during the summer so as to ensure the 


3 
Б 
j 
ы 
1 
{ 


dr de аа TET шош of contract time. 
ilers they entered into a contract with Babcock & Wiloox 
to rebuild 12 of the old boilers to make them practically 
as ‘good as new. 
did not end there. The consulting engineer had designed a 


That would 


prevented the company heightening their ed they had placed a 

w would give them 
their boilers and allow for 
extensicn, and help them toa considerable extent to get rid of the 
smoke nuisance. Their water bill was very great, aod they were 
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sinking a well at Deptford, from which they hoped to receive the 
whole A fret М айаш, . It would be 450 feet deep. They had origin- 
ally two tubular wells at the station, which considerably reduced the 
water bill, but surface water seemed to have made its way into the 
wells, this water carrying with it chemicals which had « very dele- 
tericus effect upon the boiler tubes. They were tinking a well nearly 
three times the depth and capacity of the tubular wells. Ia addition 
to these works they were reconstructing some of the large engines, 
which would considerably increase their capacity and efficiency. All 
of these works were in connection with the steam system. A 
new exciter of 75 н.р. was the only increase in the elec- 
trical system. They had sufficient capital to carry them on 
antil the sutamn, by which time it might be necessary 
to make a further issue, and they were to be asked to pass a 
resolution in regard to that matter. The meaning of the resolution 
was that while the directors had the power under their arrangements 
with debenture stockholders to borrow up to the extent of half of 
the nominal share capital of the corporation, under the articles the 
borrowin er was placed at £250,000, and that could not be ex- 
ceeded t the sanction of a general meeting. That limit having 
been reached, the resolution was to ask that the board should be at 
liberty to borrow such further sums as they deemed necessary in the 
the interests of the company, so long as the amount of the loan 


alternating current station in the kingdom, the company 
took immediate steps to defend the action. Every alternating 
station in the country was communicated with and forces were com- 
bined for joint defence, a committee representing about 60 lighting 
an oa ormed, with Mr. Bain ias an. That com- 
mittee acted for the defence. The result of the action was a verdict 
in the company's favour, carrying costs cn the higher scale. The 


holder of nearly two-fifths of the capital, he personally had оол- 
fidence in the company. 

The adoption of the report was seconded by Bir W. Н. PREECB, 
and after a few bypercritical comments, some of а more or less per- 
sonal nature, from Mr. Pyke, who urged the chairman to surround 
himself with business men, and not to let the company be a one-man 
company, the resolution was carried unanimously. 

The retiring director, Earl Orawford, and the auditors having been 
re-elected, the resolution re borrowing powers, was carricd, and the 
proceedings closed. 


Bright’s Light and Power Company. 


At the adjourned second ordinary general meeting of the company, 
held at 14, Copthall Avenue, E.O., on 20th ult., 

The Onarpman said that the annual general meeting was called 
for December 19th, and was adjourned in order that the managing 
director, Mr. Bright, who was returning from South America, might be 
present, and that the audited accounts might be presented. The 
position of the company's businets was extremely satisfactory, and 
they might have divided a much larger dividend. They preferred to 
recommend the dividend of 9 per cent. for the period extending from 
July 1st, 1898, to December 31st, 1899, and to carry forward the sum 
of £3,203 3s. 1d. that being practically the whole of the profits 
earned by the Salta portion of the business, which did not come 
under the control of the board until December 31st, 1898, Mr. Bright, 
the vendor, agreeing to pay in £1,000 in lieu of profits from July 1st, 
1898, to the end of December in that year. Oonsiderable delay 
occurred in the delivery by the contractors of the machinery and 

lant for tha Salta Works; that had now been delivered, and 

ey hoped would soon be erected and in feli work. They had 
а large number of consumers waiting for the electric light, and 
had no doubt that the Salta portion of the business would 
mare exceedingly remunerative in the near future. At Santiago the 

mand for the electric light was still on the increase, and the business 
‘was in а very satisfactory state; the expenses were kept down as low 
as possible, and the profits had been most satisfactory, notwith- 
standing the largely increased price of fuel and the . 
of the power plant of the grinding mills, which had been closed dering 
the greater portion of the time in consequence of the slackness of trade 
` in the local tanneries, which cut cff the demand for their tannery 

products. The depression in the tannery trade occurred periodically 
every fow years, and as scon as that trade revived it would bring a 
considerable accession of profits. In the balance-sheet was an item 
of “calls in arrear,” amounting to £12,653 10s.; this sum, which 
formed a portion of the amount still due to the vendor on account of 
the purchase money, was not required until the machinery at Salta 
had been delivered; the directors, therefore, informed the share- 
bolders that the call need not be paid until they bad further notice. 
one ророка to collect the amount, and make a payment 
tothe vendor, The debenture capital also was not required, and the 
debentures which were subscribed for had been paid off. The report 
and accounts were passed. 


Willans & Rcbinson, Limited. 


Tun half-yearly report to be submitted at the meeting to be held at 


beer ay Btreet Hotel, London, cn Wednesday, April 11th, reads as 
ollows :— 


The accounts for the half-year ended December 8184, 1899. are submitted 
herewith. After writing off as depreciation from plant, patents, &c., the sum of 
£5,658 15s. 10d., and paying interest upon debenture stock, the balance to the 
credit of | rofit and loss account for the half-year (including £4,944 9s. 6d. brought 
forward) is £92,140 18s. 6d. Out of this the directors propose that dividends be 
paid at the rate of 6 per cent. per annum upon the preference shares, and 10 
per cent. per annum upon the ordinary shares, together amounting to £18,824 
14s. 5d., and that a bonus of 2 per cent. be paid upon the ordinary shares for the 
year 1899, amounting to £3,198 ёв. 104, ‘ihe amount payable to the original 

irectors, in accordance with the articles of association, is £4,911 1s. 2d., leaving 
a balance of £10,713 1s. 1d. From this the directors propose to carry £2,000 to 
the debenture redemption fund (now invested in the names of the trustees for 
the debenture holders), and £8,500 to the reserve fund, leaving a balance of 
£5,219 1s. 1d. to be carried forward. The directors p Bhortly to invite 
applications from the shareholders for 10,000 preference and 10, ordinary 
shares, remaining to be issued under the Suhag or the extraordinary resolu- 
tion passed upon March 29th, 1899. Mr. Mark Robinson and Lieut.-General 
Bir Richard H. Sankey, K.C.B., R.E., retiré from the board, in accordance with 
the provisions of the articles of association, but are eligible, and offer them- 
selves for re-election. The auditors, Messrs. Cooper Bros. & Co., also retire, but 
are eligible for ræelection, 


Brockie-Pe)l Are Lamp, Limited. 


Тни third annual report of the directors to be presented at the 
meeting to be held the company’s new presse, 60, Worsbip 
Fach t, Finsbury, E. O., on Monday, April 9th, at 3 p.m., 1eads as 
ol'ows:— 


In submitting the accompanying profit and loss account and balance-sheet 
for the 12 months ending mber 81st, 1899, the directors have pleasure in 
calling attention to its being much more satisfactory than that of the previous 
19 months, thowing the continued progress in the company's business, and a 
further improvement in its pron and management. e profit and loes 
account for the year, before charging depreciation, shows a credit balance of 
£1 287 18s. 7d., as against a debit balance of £1,496 15s. 6d. for the preceding 12 
months, which the directors have applied as under :— . 


To depreciation of 5 per cent. for two nas (no amount æ s.d. 
having been written off such account last year) on plant 
and machinery  .. $^ oe ‘a M xa .. 408 910 
On furniture and fixtures dc. do. oe . 00911 8 
н Tools. ae $5 si is E .. 166 17 6 
» Patterns ee ee ee ee 185 11 9 
making a total of £798 10s. 8d. thus written off, and leaving a balance of 
£489 8s. 4d., which the directors to forward. The serious 


ropose carry 

and continued increase in the price of metals has affected the company’s profits. 
The sales of the company’s lamps continue to show an increase over those of 
the preceding year. The company have during the past year supplied their 
patent lamps to the Corporations of South Shields, Ayr, Greenock, and Stirling, 
also to Her Majesty’s Government, and the London and North-Western . 
way, and are now supplying them to the city of Gloucester and the Vestries of 
Lambeth and Poplar. The directors are increasingly convinced with the great 
advantage that has accrued to the company from the appointment of Mr. 
Shrimpton as managing director, and consider it is largely due to his ability and 
devotion to its service, upon a very inadequate remuneration, that the compan 
is in such a different position to that it formerly ocoupied. The plant an 
machinery have been maintained in thorough efficiency, and additions have 
been made during the past year. The serious inadequacy of the company's 
present works referred to in their last report, has led the directors, after most 
careful consideration, to secure, on advantageous terms, the larger and more 
suitable premises at 60, Worship Street, Finsbury, E.C. Such new premises, with 
the increased facilities they offer, will enable the directors not only to meet the 
present increasing demand for the company’s patent lamps, and to коер е 
necessary stock, but also to cope with a still larger business they are confidently 
looking for in the near future. Under the articles of association the Hon. R. 
Brougham is the retiring director, but being eligible, offers himself for re- 
election. The auditors, Messrs. Mellors, Basden & Co., also offer themselves 
for re-election. 


The Folkestone Electricity Supply Company, 
Limited. 


Tus directors’ report, presented to the fourth ordinary general 
meeting, beld at the company’s works, near Bhornoliffe station, 
Folkestone, cn Saturday last, Ma: cb 31s*, reads as follows :— 


Your directors submit herewith a statement of the accounts and balance 
sheet made up to December 31st last. Your directors have pleasure in reporting 
that the prospects of the вострау are very satisfactory. Up to December 81st, 
1898, the equivalent of 10, 8-с.р. lamps were being snpplied whilst up to 
December ölst, 1809, 17,894 8-с.р. lamps were being supplied, being an increase 
of 77 per cent. during the last 12 months. It will seen from the accounts 
that there is a profit on the revenue account, after charging the sum of 
£290 1*s. 9d. for preiminary expenses against the year's accounts, of 
#2064 Os. lid. which with the sum of 4405 2s brought forward 
from last year’s accounts, and after payı bank es on tem- 
porary overdraft, show a net balance for distribution of 442 8s. 8d. 
Out of this your directors recommend the payment of a dividend at the rate of 
4 per cent. per annum, which will absorb about £1,900, the placing of £400 to a 
reserve fund, and the balance to be carried forward to next years’ accounts. 
During the t year, the company has carried out instellation work for con- 
sumers, to the value of £2,709 168. 6d., the profit only on which, viz., £20 Is. 6d. 
bas been brought into the year’s accounts. From the statement at the foot of 
the accounts, it will be seen that the number of units sold to private consumers 
during the past year is 209,981, whilst the revenue received from the same 
source is £4,156 88. 6d., thus the average cost per unit to the consumer, works 
out at about 9 Under the company's regulations two of the directors, 
Messrs. 8. Penfold and C. J. Pursey retire by rotation, butthey are both eligible, 
and offer themselves for re-election. The auditor, Mr. Richard White, also 
retires, but is eligible and offers himself for re-election. 


Babcock & Wilcox, Limited.—The directors’ report for 
1899, to be submitted to the meeting to be held in London on 10th 
» States that the profit amounts to £106,585, and with £9,333 
brought forward is increased to £115,919. Interim dividends for the 
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oe lacy cies ea £3,000, and « dividend of 20s. ттр 
во 


Stock Exchange Notices.—The Stock Exchange Com- 
mittee have appointed special settling days as under:—Tuesday, 
April 10th.—Buenos Ayres and Belgrano Electrie Tramways Oom- 
pany, Limited—fully and partly paid pro certificates for 
£120,000 5 per cent. second debenture stock, and ordered same to be 
quoted in the Official List; W. T. Henley's Telegraph Works Com- 
pany, Limited, further issue Mi 18. 000 44 per cent. preference shares 
of £5 each, fully paid, Nos. 12,001 to 30,000 are шо to be officially 


quoted. 


City of London Electric Lighting Compan) y.—An 
extraordinary general meeting of this company was held last Friday 
at Winchester House, Bir David Salomons presiding. The resolu- 
tion passed at the general meeting on March 15tb, „ 
City of London Company's Bill to “empower the company to кү» 
lands and work g stations and for other purposes,” 
confirmed ав а special оаа. after the cbairman had Even ad an 
cutline of the powers sought. 


Prospectus.— The Potteries Electrió Traction Company, 
Limited, announce an issue of £125,000 4j per cent. debenture stock 
atthe price of 103. The stock is redeemable at £108 peroent. Itis 

offered for subscription on behalf of the Potteries Company by the 
Electric and General Investment Oompany, Limited. The company 
basa paid-up share capital of £400,000 in 5 per cent. preference and 
ordinary £10 shares, and its objects are well known to our readers. 


Anglo-American Telegraph Company, Limited.—The 

have resolved, after placing £6,000 to the credit of the 

renewal fand, to declare an interim dividend for the ending 

March 31st, 1900, of 15s. cent. on the and £1 10s. 

рет cent. on the preferre stock, less income-tax, payable on May 1st 

8 ers registered on the books of the company on ch 
1 0 


Oriental Telephone and Electric Company, Limited. 

The directors have resolved to recommend, subjeet to final audit 
of the accounts, « further dividend of 8d. dose free of income- 
tax, making together with the interim divi d in October last, 
5 per cent. for the year ended December 31st, 1 9. 


Eastern Telegraph Company.—The directors копа 
dividends at the rate of 34 percent. per annum on the 
stock for the narter ending 31st ult., and an interim di vidend of | of 11 
per cent. on the ordinary stock in respect of profits for the quarter 
ended December 31st, 1899. 


British Westinghouse Electric Company. — ius 
directors have declared an interim dividend, calculated 
nO PINNAS AM respect of 555 
а 


Anglo-Argentine Tramways Company.—The report of 
the directors „уз that they have secured an electrical concession for 
99 years from the municipality of Buenos Ayres. 


TRAFFIO RECEIPTS. 


4 —Á 


and Fleetwood Tramroad 0 Ic. . tor the week 
March 81st, 1600, were £200 10s. receipts for corresponding 
pected, 109 (1899 week includes Good Friday), £485 0s, (d.; aggregate for 
-year to date, 42,072 12s, 54, 


кае рина eee , Limited. —T'he 
week ware 29,503 "m 68.1 eerrespending 


March 80th, 1 
period, 1869, 49,745 18s. 9d. decrease: 21 £198 ` 6s. 


fhe Ону snd Gouth Lenden Railway Company.— =з roc cipis fee the week 
ending April lst, hy were 41,860; ditto April and, 1899, £889; inerease, 
4471. Total receipts for half-year, 1900, to date, 415,999; corresponding 
period, uer too 24 289; — 21,700. Miles open April Ist, 1900, 8i; 


April 3nd, 1899 

e Dover Tramwaye. he receipts ier the week ending 
March Zlst, 1800, 8145 4s, dd. ; April Ist, M99, 
4199 бе, 9d. ; decrease, 464 1s. Totel to date, 1900, 41,868 


1s. 5d. 
18е. 104. ; аа од, 1899, 41,595 19s. 04.; decrease, 297 Os. 1015 


Miles of track o А xn 1 Car miles run, 1900, 4,942; 
4,405. Numbero oars, 1900, li ; 1899, п. 
тм ways for the week endin 

Brida, Maroh 90th, 1900, were as кер T o Oo., ч 
8. ditto, m MN 89,866 ; D. . Co., electrie 

£653 11s. 34, ; total, 48,588 198, 8d.; week last yoar—D. U. T, 

Со horse aere 471 i 11s. 8d; di “ „ 15s. 1d.; D. B. D. Oo., 

electric oars, 2661 2s. 9d.; 845 94. bä.: inorease, £248 2s. 90. 


Aggregate to date, £41,866 17s. 74.3 
$, Od.: шеме to date, £3,278 108. d сур 


electrically, 2 miles horses, as 
by borses, for the oai ciere period last кы 


The Halifax Tramways. — The receipts for the week ending 
April Ist, were 4588; week ending April 5th, 1899, 4564; 
increase, £24. Total receipts to date, 1500, £80,204; ditto. а £11,274. 
Number of oars, 1900, 28; 1899, 15. Miles of track open, 1900, 19; 1899, 64. 

pe In. 100, Tee . de receipes for the week ending 
April 1600, amounted to 41.277: ding week last year 


correspon 
i dt decrease, 4138. Total increase in traffics for ‘hall: -year to ante, 
LI 


Sess 
en arc 
ба. BG. Aggregate receipts for 18 seks, vr Vis 


age worked is 43 miles 


— екені 96 miles 


The receipts for the week 
March 8194, 1609, 2572 
ls d.; last year, £7,664 


STOCKS AND SHARES. 
Wednesday Nvening, 
Tax slow progress of affairs ia Bouth Africa is still acting as a dead 
weight upon business in the Stock Exchange. That there is an 
immense amount of money awaiting investment throughout the 
country has been abundantly shown by the avid way in which several 
of more popular public issues have been applied for lately. People, 
however, are still timid about entering the general markets, fearing 
lest a check to our troops at the front may bring with it a sharp fall 
in values, wken they could buy at greater advantage than now. 
Moreover, the Money Market is so hard that cash can be lent to the 
banks on deposit at reasonable rates of interest, so that taking every- 
thing into consideration, it is not at all surprising that Stock 
Exchange markets remain inanimate. There can be no doubt that 
the return of peace will usher in & rush of business upon & scale of 
immense msgnitude, and the cautious investor must not wait too 
long before buying, otherwise he may fiad himself in the unpleasant 
position of having missed his market." 


Quite a sensational rise has taken place in the Ordinary shares of 
Babcock & Wilcox since we last wrote. From 49 the price rapidly 
advanced to 59 upon reports that the shares are to be split into a 
smaller denomination, and that & reconstruction of the company is 
contemplated. At present the shares are of £10 each, and standing 
as they do between 58 and 60, the small investor naturally leaves 
them alone. It is urged that if these £10 shares were converted 
into £1 shares а very much freer market would be ensured, and that 
the public would eagerly buy them. The first part of. the argument 
is certainly correct, but we doubt whether there would be any great 
demand for shares which at 50 only return 4 per cent. on the money, 
while at 60 the yield is & fraction over 3 per cent. 


The City of London Electric Lighting Oompany is certainly plucky 
to make its new issue of Ordinary shares at so high a price as par, 
considering that the current lot stands no better in the market. The 
company appears to think that its friends will assist it in taking the 
new sharer, and we hope, for the City of London's sake, that they 
will A few dealings are taking place in the latest emission at 1 dis- 
count to 1 premium. The old shares are quoted at the same price, 
ex & dividend of 8s. per share, and ex the right to apply for the 


Three of the principal companies’ Ordinary shares in the supply 
list were quoted less the dividend on March 29th, Bromptons and 
County of Londons quickly recovering the deductions. The Pre- 
ference shares have been equally strong, with the exception of 
London Electric Preference, which are 2s. down, allowing for the 
dividend. The feature in this department has been & smart rise of 
£1 per share in Westminsters, which have suddenly come into favour 
on inflaential buying. St. James's and Pall Mall are also better, and 
this is the company whose shares appear to have, at the moment, the 
best chance of & rise in the near future. As regards the price of 
scveralcf the supply undertakings, it must be remembered that the 
new shares are now quoted together with the old, but the admission 
of these late cc mers has not had the weakening effect which iis fre- 
quently to be observed in such oases. · 


We are able to announce that a new issue of 5 per cent. Debenture 
stcck will shortly be made by the Edison & Swan United Company. 
Underwriting letters are now flying about, and the publico announce 
ment may be made any day. As a lock-up investment, the 
investor may find the stock merits consideration, but there is not 
likely to ba much market made init. The existing 4 per cent. Deban- 
ture stcck of the company stands at 94. 


In the electrical railway department Central London half-shares, 
both Preferred and Deferred, have undergone a relapse after the 
advances of last week. This is due to the weak condition of the rail- 
way market generally, and tothe absence of further buyers, those of а 
weck ago being readily supplied. Great Nortliern and City Preferred 
Ordinary “ A” sbares (£5 paid) are quoted 3 to 5, bat dealing in them 
is quite & matter of negofiation. City and South London has suocest- 
fully maintained its position at & shade below 70. 


A drop of 3 per cent. in Eastern Ordinary forms tbe principal 
feature of the telegraph market. The 4 per cent. D.bsnture stock 
bas also lost & point. Belling was induced by the less satisfactory 
character of the news from Lord Roberts on Monday and Tuesday. 
A large block of stock, on account of a deceased estate, has come on 
to the market, belping to depress the price, although the stock still 
carries the dividend of 1} per cent. 


- The Anglo-American stocks exhibit no change, and speculation in 
them has become quiet again. Western Telegraphs at 15, cz а 
dividend of 3s., are the same as they were before, and the remak also 
applies to Direct United States shares, ee 
same amount. 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


Business dc 
T Btook Closing Closing 
Present NAME Dividends for Quotation 
эше. |, : share the last three years, Mon oth. April áth. “Sori at 4th, 
110,900 | African Direct Telegra raph, 4 % Debs. wre |e | 
25,000 | Amason Telegraph, sha мо АЁ» mE Ed 
75855 at in do. 40. 5 * Debs. А „Non. 1 to 1 250 Rod Bact 3 710 - ʻi 
8,062,240 Do. do g Frei. . . Stoch 6 & | 6 X 1172 | 117 
8,063,240 Do. do. Def TTI eos eee eee 8 DOR. ee 188. £1 7 1 15, 
44, сын hone, Nos. l to 44,000 eee eee eee eee 5 & eee | | eee eee eee 
prr Do AE: wu % Deb. Stock Red. [Stock кы uto Те 1683 |... 
. ©. ter year 4 eee ee [11] ea 
334,850 de Nee and Manufacturing | 10/. | 1j 1 T - vee 
16,000 Ouba Me ee [T eee 000 eee 10 7 8 ove eee oe 
| 6,000 Do. 10 % Pref. [T1] eee eee ТЫ [II 10 10 10 oe 20 ee 
12,981 ph eee eee TI eee 4 eee eee „өө ooo 
6,000 Do. do. 10 Oum. Pref. eee eee 5 10 eee eee 10 [2] 
80,000 Do. do. 44 Debs. [IIl К eee eee eee eee 101—105% 101 —105% ee 
60,7101 Direct United States Cable 668 b.. „ 20 | 82% | 3% | 8 Ф | 114— 12 llà— 12 xd 112 wwe 
- 120,000 Direct Weat India Cable, 4 J Reg. Deb. . cee eee "T 100 ese TIS в 00 —108 100 —108 vee 
4,000,000 | Hastern Telegraph, Ord. Stock a isi ^». Stock 7 95 7% ... 155 —160 52 —157 155} 158 
1,795,000 ; see cae 1000. | coe |98 —101 | 98 —101 1002 | 99 
1,482, 2682 Do. 4 4 net. Deb. Stock Red. "T Без 4 & 116 —121 116 —120 118 | 116 
260,008 cd E 3 0 A ar : we 9 15 isi ph.. 10. 7 7 7 5 16 — 164 16 — 164 164] 16} 
| . б us. ub 1900, ann. = 2: 
16,2007 { A o TA WA 155 1526 ) 100 6% | 100 —108 |100—108 |... |... 
64,4001, ^ Do. do. 060—8,975, 4,827—6,400 | 100 | 5 ее 100 —108 |100 —108. | ... |... 
· 830,000 ро. 4 A Deb. Stock Stook| 4 5 116 —120 1115 —120 116 | 115 
00,0001 { tern and Bonth African Seria e 100 | ... |... 100—105 10 —18 |... |... 
300 0005 4 „ Mt. Debe. ш; Bub. 1 25 eee eee eee 101 —104% 101 —104 "E eee 
180,227 Globe Te p and Trasi өз Ө урш eec йы 000 10 < a eee 111— 12 111— 12 111. 11$ 
180,042 в e eee 00 aoe 10 6 6 soe 153— 16 154— 16 16 1612 
160,000 Great Northern Doba.. 10 10 ТТ eve 92 — 84 82 — 84 33 eee 
and Bermuda le, lst Mort. 22 = 
— E EIER EIE 
100,0001| London Fistine Brenan Telogr Telegraph. é % Dobe. e: 100 | 6 $ e|. 10518 105—108 |... | oc 
73,680 | Montevideo 55 on. 1 to 73,080 l| .. m iv E 4 $ (ii or 
400.000 National Telephone 1 so 400,00 E Frot., Non. еван 335 37 5 s 5 5 5 “bal 7% 
15,000 Саш, lst Pre... .. | 106 365 4 4 — 1 14 — 15 uM M 
15,000 no 5 Oum. 2nd Pref. eee eee 10 6 6 6 14 — 16 14 — 15 eee ooo 
,000 Do. 5 J Non-cum. 8rd 1 to 280,000 5 5 5 6 51— 53 54— 53 5 5% 
1,829,4711 Do. 5 Deb. Stock Red. e. Stock 8j 8i 83 97 —100 97 —100 98 97 
71,604 Oriental Telephone an leo., Nos. 1 HT me iy ый 1 6 6 eve i &— 1 eee one 
100, 0001] Pacific and European Tel., 4 Y Guar. Debs., 1 1,000 we | 100 | 4 eec 102 —105 |102 —1065 А eec 
‚889 Reuter's [II] eoe eee eee eee ees [I1] eee 8 б eve 7 — 8 7 — 8 0 eon 
8,881 Submarine Cables Trust [IT] eee өөө , eee 000 Oert. eee soo 126 — 191 126 —181 000 [TT 
58,000 | United River Plato Telephone 5 6 6 % 4— - a0 
16,630 ро. do. 6% Oum. Pref. Nos. 1—16,639 S| .. - . — 4— . ons 
179,947 Do. do. 6 Debs. eee eee eoe Stock oe eee [] 108 —106 108 —106 0 eee 
,0001 West African Telegraph, De eee Е 100 V % 97 —100 97 —1 eee eee 
80,008 | West Coast of Nos. 1—80,000 and 58,001 008 a eec eec — 1 $— T vee 
150,000 Do. do. 4% Debs., 1—1, 500 gua. by Bras. Bub. 1 sae d .. 100 —108 [100 —108 is sse 
,781| Western and B 4% Deb. Stock Red. ... - sss .. |100 —104 |10) —104 уаз - 
206,903 Мише е Ltd., Nos. 1—206, 993 .. 0 eet 10 eee 000 eee 144— 163 144— 16{хӣ 15 143 
75,000 Do 5 95 Debs. ind series, 1908 ... 100| ... T eee [106 —109 —109 T T 
831 West India and Panama њое 10 E CTI) rr) of — af of nee soo 
96,568 Do. do. do. 69 Oum. Ist Pref, oe 108 eos ee 9 913 
4,000 Do. do. do. 6 % Cum. 3nd Pref. . 10 | 6 si (ik 7— 8 7— 8 TA - 
80,00 Do, da. do 59% Debe, Nos. 1501,80 | 100 | 6 % | ... | .. [106 —107 04—107 | u | u 
ELECTRICITY SUPPLY COMPANIES. 
19,661 | Brompton & Kensington Mec. Lt. Sup., Ord. 10050701 ) 
13,000 art: ма кы Matty Bip T E 9j - 
ross 
20,000 Do. do. E $$ y 4 Cum. Pref. 00 eee coe Mi — 6 
96,000 "Chelsea Жеш Барр, 7 0nd, eo | 6 6 6 „ 7 — 8 
100 00,000 до. y Deb. "Stock Bed... E 000 өө. 110 —1142 
40,000 Do. 4 Oum eee eee 6 6 eee 18 — 14 
,000 Do. Deb. — чу ен m ay ) all paid 5 eec өөө 122 —127 
40,000 | County of i & xd dide - —40,000 7 |4 $ | 941— isl 
30,000 De. do. ДА 206010000 8 6 x 124— 1 
300,000 De. 43% Deb. Book, Prov. HE (all paid) iss des je .. [109—112 
26,100 | Шат Elec. Corp., Ord. B ИС, eis 5 7 — 54 
pre London Electric d. 0 Limited, Ord. А 11— 2} 
100,000 ы Do. n3. 8 do. 4X 1st Me. Db. 6% Prot, Rd. 
, орайы lectric Bu А ю 
230,000 Рр Ы р Debentare Stock 
c ee 1 Do. " % Mort. мон Btock Кед... ivi 
. otting leotrio Lighting Ord. soo eec 
81,980 | 86. James's and Pall Mall Electric Light, T eec 
30,000 Do. do. 7% Pref., 20,061 to 4, 
12.00 | Smithfield Market Elect. Supply, Ord.  ... - iss 
66,000 | Bouth London Nlecirioity В d л: = 
__ 79,900 | Westminster Electric Supply, Ord., 101 to 50,000 12 
* Babject to t Quotations on Liverpoo! 
Unless etherwise stated all shares Dividends pad tm deferred share jose pes 008 as capital 
Dividends masked — of ths latter of ewe yoa: and the Geet part sesh м 
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SHARE LIST OF ELECTRICAL COMPANTIES—Continued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


.. + Quotations on Liverpool Stock Exchange. 


Present vidends for О 
— the last three years, | Фен Tan. April 4th, 1900. 
1897. 1898. 1800. | Highest.| Lowest 
65,000 eee eee 22— 8} == ee eee 
90,000 TP TT. 97 —102 96 —101 X "P" "TT 
80,000 6% . |17—18 |17— 18 їн 178 
80,000 eve een 18 d 183 124 — 18} 1 12} 
300,000 eee ect 126 — 129 124 —127 xd "өө ee 
_ 45,0001 F British Eleótric Works Co., Ord. £1 shares, 50,001—95,000 - e — 1 1— 1 vis e 
50,000 do. '6 % Oum. Pref., 150,000 ... ME Ne 1 1— 1 Жаа 
500 . Do. 4j % lst Mort. Deb. e]. 99 —101 | 99 —101 "M o 
40,000 | British Insulated Wire Ord., he 1 to 40, 000 .. | 20 Ф| 11 — 12 11 — 12 ore - 
27,500 Ро. do. 6 940165 Pref. Nos. 109, 600 . . | 6— 6 | 6— 6 | 6|. 
90,000 Brush Blecl. Ж 06 to 90,000 б is lj— 24 11— 2 2 11 
125,0001 Ро, ees ses soo TT) 108 —118 108 —113 II eee 
50,000 Do. 20d Deb. oak Red - ds : .. |103 —106 |103 —106 Vs 285 
, 7 Do. о. me: sec mm — ETT өөө 
90,000 Do. do. 4 1 let Mort. Deb. took Red. eee eee 112 — 116 112 —116 T eee 
218,588 | Central London Railway, Ord. Shares С. ee is $ss .. | 10 — 103 | 101— 104 10%] 10j 
61,088 Do. do. Pref. half-shares eee eee 5 = 5 48— e е-е 
71,447 eee 51— 52 5 —ͤ— b eee вое 
855,000 Reilway in 31%] 14%] 67 — — 70 |67—70 | 684] 67 
87,000 De. do. Ord. shares, Nos. 22,501 to 60, 000 . eee eee 06 53 6 ms 7 eee poe 
82,008 a 4 Oo., Nos, 1% 82, gta Debs. 1 900 ot? eee ео 4 8 4 eee oon 
| st Mort. А to = | 
292889 £100, and 901 to 11,000 of #50 Red. mo меб ТӨН NOE ques pus 
90,261 | Шайоп & Swan Utd. fl Let. “д” shares, £8 pd.1 000,361 6%... 2 — 2 — 4 "E M 
17,180 Do. do. “ A” Shares, 01—017,189 f 6 T) 84— 81— eee өөө 
038: Do. do. do 4 % Deb. Stock Red. see Ty) eee 93 7 95 93 == 95 20 aoe 
112,100 Electric Construction, 1 to 112,100 TT eee 6 өөө 27 21— 28 21 eo 
25,000 Do. do. 7 Oum. Pref., 1 to 35,000 eos 7 eee 9 22 — oe 00 
140,800 Do. do. 4% Perp. let Mort. Deb. Stock  ... - 104 —107 104 —107 - - 
91,196 Nimore's Patent е 1 to ,000 ee ° өөө 1— «ө еее 
оо Green И T à 13— 143 VE i ш i4 
000 15 9 134— 144 | 134— 14 44 
12,000 7 Zr 52— 61— 52 5A [Y I) 
50,000 ew] ae 110 —114 [10 —114 in des 
50,000 10 % 21 — 22 21 — 22 eon eee 
800,000 „| ш. (CO —108 xdi100 103 .. | i, 
V, 800 81 81 — 8j | 8§— sy | |... 
10, 000 б 13) — 5 13 — 184 eve oe 
.. 87,850 Construction 8 15 15 86 — 40 гә ] 
1350, 000 e 4 95 Deb. Bds. Nos. 1 to 1,500 Red. 1909. eee 103 106 102 —105 - 
30,000 | Telegraph Man ‚ Ord. Nos. 1 to 30,000 5 9 — 10 104 101 / 10} 
: 20,000 Do. do. 535 Om. Prt. Nos. : to 30,000 . 8 oe oes ee 54— 6 54— 5fxd ..- eee 
640,000 Waterloo and Оњу Railway, Ord. Stock. ... | 100 8 * 8 Ф101 —104 101 —104 | 1084 | 102 


1 Unless otherwise stated all shares are fully paid. 


LATEST PROCURABLE QUOTATIONS ОР SECURITIES NOT OFFICIALLY T E 


rdinary Shares £5 (fully 


*Birmingham Electrio Supply, Ordinary 26 (fully paid) 8—10. Kensington and tebridge Electric Lighting 

Brompton and Kensington, Debentures of £100, 106—108. ) 19—18; lst ferenoe Cumulative 6 DX 25 ЫШ, 

National Electric Free Wi М d. 9—11. шак 100—108. Dividend, 1809, on Ordinary Shares 1 

Oldham, Ashton, and 1308 Е это 1.441 ), Ord., 11—18. derminster and District Electric, Pref. (£6 pd.), 6—64. 
pd.), 104—1. T. Parker, 410 (f (fully paid), 18. 


Smithfield Market Electric, РЕ ы 
* From Birmingham Share List. 


MARKET QUOTATIONS, Wednesday, April 4th. 


Bank rate of discount 4 per cent. (January 26th, 1900). 


ee " Ы = fi g Copper Sheet eo eo ce don F3 | 
в Acid, Н roohlorie oe ee per owt. 2i LI ee 9 и oe е ee — ton ёе 
€ и ee ee ° per owt. * i ee e m (Eleotrolytio), ee per ton £85 
6 y Oxalie .. өө oe per owt. Y [7 es 6 »" » ts.. per ton £04 
: L a oe ee ДЈ eed piss 40! 40/ ee e [1] [1] H 0 wir per ys 104 
ee ee ee е bs oe в e 20 ) 4 е 
a Ammonia, Muriate (orystal) .. per ten 48 4 £5 ino. f Ebonite Rod” .. . „ Per In. 8/. 
a " "TN eo e. рег ton £31 91 £4 inc. f un Sheet... e... рег}. H^ 
теч at Oerbon „ 45 Ёз T 
. eBoraz — ..  ..  .. . Nr en 41610 | 41610 — Para fine” с. Deri: | 4004/4 % 
eBensole(90*/) .. `oe |. Per al. Б . H^ a Iron, Charcoal Sheets .. .. per ton 1 
e " о) oo o. Der 6 ; vs „ Pig (Oleveland warrants) per ton 77/8. 
а Dopper ec „„ рег 426 10 496 10 és i n detecting to sioe per ton | From 
в oe [17 ee per ton 495 825 I í и Serap, рет ton 70 / to 72/6 
6 „ White Sugar .. .. per ton 81 81 s 6 n Wire’ galvanised Xo. b per ton #14 5 
PENES .. AL g^ g^» Rs о Lead, English Ingot .. ver ton £16176 
iz o orent „м per TE 6/8 2 Mangan! Wire No .. . Ter lb, СИ 
К es m e? ee ee = 0. ee oe е 
a Potash, in casks.. отд p d 59 g Mercury "X "ре bottle £9 12 6 
а „ Сб % .. per ton m d Mica (in original cane), ma per Ib. 84. to 
а Bisulphate  .. .. per £35 A86 sè d „ и » medium per Ib. 1/9 to 
2 of Magnesia... Berton | saio | S реа Bus ber P. 1/1 so 
a Sulphur, Bublimed .. perton| £8 46 ы $ 1 bars А rods ber lb. U/l to WA 
: и оо c p — ^u pw is P E г1'а str':p& sheet per lb. e A3 
90 ee . ee o Platin ee ee ee ee 0. 
a „ Orystals ee: P ka „ Ча { юе, Magnet, ace’d'g to desc’ per Ib; Pin 4H 
a wn ee eo ee oe om 
a * Bichromate, casks — .. per Id. 834. Bhd. Г í Steal, Magnet, in bars zi 858 
METALS, &o. о Tin, bon. . porton 2143.00 4 
Aluminium Wire in ton lots.. per can Дам 4294 à ОИНА 2977 l 
* "ws Ken ton lots. . ber ton edho Se 0 К wire Nos. 13018 о... Pir ib. n 
Bebb metal ee ee £150 friction Metals 
e кош P to 19") basis per Ib. Pid, 834. P u White Ant” brand " 440 to 
9€ n ) . ee per lb 10 103d, j Yarns, Cotton Иль. bundles pr Ib. 834. 
: " n (solid dran) . per 15 8 | n Íi ы Бей а rar РА рес Ib. 6d. 
e . ee * 
«Copper Tubes (brazed) per Ib | up: | i Ў 1 1 5 s Fu ply an, Ш PR de E 
р Dopper Bars (best selected) E ton | 489 ' £8 10 10s. inc. | k Zino, Sheet (Vione Montigue. ы) p. . £97 6 nett. | £27 6 nett. 
Quotations supplied by Quotations su b uotetions 
a Messrs. G. Boor & Oo. f The Inde Rubber, Gutta- Percha, and Н kb Mestrs, Ashby, Limited. 
b The British Aluminium Oompany, Lad. ph Works Company, Led. m Messrs, W. T. Glover & Oo., Led. 
e Moses. Thos. Bolton & Sons, Messrs, James à Bhakspeare, n Mesars. Р, 4 Sona. 
4 осип. F. Diogu a n ОН { Messrs. Эмма а ТШ, o Mestra. & Os., Led, 
i Мааша, Heary О. Yes à Ot 
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SOME CONSIDERATIONS AFFECTING THE 
TRAINING OF YOUNG ENGINEERS. 


By W. О. BORROWMAN, Ин. Вон. 


(Abstract of paper read before the North-East Coast Institution of 
Engineers «nd Bhipbailders, pln Hartlepool, February 24th, 


(Concluded from page 462.) 


working with tools and amongst models, and if at the end of a year 
or so in such a place he should have learned little more than to know 
a and a file when he sees them, to be able accurately and 


vo sponi his пме mel e а оа кыы | 
start an apprenticeship in any workshop he may employed 
He will not thus learn bis trade 
5 to choose it, and thus on to 

ons by at it. Sach a would 


8 
5 
g 
g 
E 
Bg 


vision for his introduction to theoretical knowledge, to sketching and 
rales ane the gras details of constraction. He will then 
know that ana p means far more tban m learning to 


that the development of 
ordinate intellectual training forms only a small 
the work that lies before him in the 
observe that the higher the standard of general 
attains to the more solid will be the ground- 
work of all his after special instru:tion. He should, consequently, 
along with technical studies have Pom one ое ч at least as 
a hobby. Lot it be history, y, philosophy, a foreign 
eee which is outside mmediate business and not visibly 
ted to it; something he takes to because he likes it for its отп 
sake, because he knows that bis character is enriched and strengthened 
by it; кален helpe o give bim A cece = пе чаце 
аз ргераге nim- 
self better for the duties of а citissn and parent as well as fill an 


honoured in the ranks of industry. 
At one time so important did a knowledge of mechanical tawa 
to the French Government that the Commission on Techni 


tion meant merely instruction in mechanical drawing. In spite of 
all this, however, it is a notorious fact that a la 
a drawing. A 


British workmen cannot either make or 
knowledge of dra would give bim the power of putting bis ота 
. ideas on paper, while i$ would also enable him to in t the ideas 
others, and much better than any spoken exp could 
possibly do. 

It is sometimes stated that the average Englishman is behind his 
Continental neighbours in the appreciation of art. Whether this is 


eo or not, it is a fact that drawing is taught less and to fewer people 
haviog 


2 


in our English schools than it is in aimost any other coun 
any pretensions in the way of education. In France, p 
lani, Sweden, America, and in some of our colonies, drawing 
compulsory, and i 
In saying this it is not intended to cast any slur on our workmen, 
because, as Dr. John Inglis said the other day in his address to the 


E 
| 
3 
1 


Alter а в 


It was seen that the same proficiency in handicraft could not now 
be attained as was possible formerly, because tho latest systems of 
shop organisation and management were tending to consider a man 


simply the in $ of the tools he do 
e telligent part was employed 


organised system 
as it may be to meet the requirements of юч. 
while those colleges whose detail and equipment are designed 

afford facilities in and in dent research work in physical 
science are 00% eq anywhere. Of course we must remember 
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by giving him 
general and special know. , 88 well as habits of 


has also frequently been shown that the in- 
has helped to revive and develop several 
nd otherwise might have died out. Tae ng of these 
schools is carefully defined, the instruction is strictly disciplinary, 
examinations are not too frequent, and as a consequence the study 
technical instruction is as yet 


SEE 
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i 
Er 
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in courses, ia 
and in ера it is looked 
as part of a great national 


у, аз оп i 
u as of far more importance 


ucational s 
In Japan the de ment in every depariment of industry, and 
ita effect on trade in Far East, has come as a surprise to ‘most 


tion amongst the Ja it is in and instructive to note 
the curricalam down for the of 

officials in the Im dock There is as no 

В of & p or trade schools, but the courses followed 


same rules apply equally to departm the navy, such as 
shipbuilding, ordnan ‚ &0, and the is 
into first, second, and classes. The highest class of 


branches, А d 
students have to decide w particular branch they intend to 


w, and during the 
subjects ap this beanch. They 


pertaining to 
vacation, of about four months’ duration, 
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| and the 
Mp жан in the workshops. Daring the first two 


е they are going to f 
two years the half days spent in 

technioal subjects appertaining to 
branches selected. Fixaminations are held at the end of each 


E 

| 

| 
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year, 
and the results of these, combined with the result obtained in the final 
í at the end of the fourth year, determine their or 
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officials, and go through ten grades, the minimum time for each of 
which takes one year, and the final grade is composed of senior fore- 
men, sub-inspectors, 


of those selected from the ordinary 
workmen after they have reached the age cf thirty years or во. Those 
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selected are allowed to go to the dockyard school during the balf of 
each day for a period of three years, during the first 18 months of 
which tbey acquire an rudimentary education, and during 
the latter 18 months learn certein principles and I tech- 
nical information regarding the branch to which belong. 
These likewise are examined at the end of each year, and at the 
expiry of 0106 years qualify for positions of chargemen in the various 


en 

The ordinary workmen, entering at the ages ranging from 16 to 20, 
serve no N As they acquire the requisite skill and 
experience, their pay is gradually increased until they get the current 

8 of the district for their particular trade. 

e now understand why it is that fewer foreigners are now 
employed in Japan than used to be formerly, and why, except in 
such now industries as yet require the su on of foreign experts, 
the services of foreigners are being more and more with. 
The Japanese see that if à nation is to be great its schools must be 
attended to, and that neither money nor time must be grudged for 
the erection, equipment and maintenance of such schools and labora- 
tories of all grades. ) 

Although it is now 60 years since a special Committee of Council 
was instituted in England to look into our educational system, it is 
just 30 years since any real activity and progress were commenced in 
technical instruction. Before this, although we were first among the 
nations in skilled labour, we were somewhat behind most of them in 
systems of technical education. 

France, Belgium, Switzerland, and Prussia offered many advan- 
tages to young engineering students that England has not yet thought 
of. It was not until there countries, as well as Germany and А merica, 
began to profit by this that we took up the matter in earnest. At 
first it was the exception to consider engineering science as рео 
a collegiate course. It had not yet taken its place among the 

rofessions; at all events, it had not been recognised as such. 
There also existed t difficulty in securing competent 
men to take the place of instructors, not because there 
were none who bad the requisite knowledge, but because there 
was a want of proper sympathy on the part of educational autho- 
rities. It was thought that having provided a class room and a 
blackboard the teacher should be able to do the rest; that having 
provided him with a sufficient supply of chalk, they had given gli the 
support necessary to a chair of engineerirg. Duckily, in the face of 


such odds, good men were usually chosen to fill these appointments, © 


men who came out of some works’ departmént or drawing office, and 
with a very complete knowledge of the very things a young engineer 
requires to know. They had, however, to find out for themselves the 
best methods of teaching, whereby young students were trained in 
the principles of their business on the one hand, and whereby the 
members of the co board were educated up to a proper apprecia- 
tion of the fact that very substantial aid in the prosecution of their 
duties was required on the other. 
To-day this is all chánged. The modern professor of engineering 
undertakes his duties as pan of a recognised curriculum. Hie require- 
e matter of apparatus and are known 
and accepted. He is no longer under the distasteful necessity of 


at home, and has, in many iostances, lai prac deep 
his debt; here he has chances that few man engineers 
éver meet, and he makes the most of them. He spares neither time 


nor thought in his experimenting, from.which he evolves much usefal 
information, and this he liberally. It would be diffisult to 
estimate the amount of such information, much of which cannot 
be applied in ita present form to our every-day reqairements; but 
there it is, stored, until our increase in knowledge of it makes it 
directly useful. In such work he excels, and up to this point he is a 
good man, but laboratory work is distinctly ited; the moment 
experiments go beyond a certain dimension they are outside his 
vince. The instruction he furnishes his pupils is most valuable, 
ut it might be more so if he were to remember the nature of the 
work they will bave to perform in their every-flay life later, and 
because he is apt to view all his work through the eyes and from the 
platform of the professor and physicist merely. For corroboration 
of this, we have just to turn to experience of one of our most 
successful science teachers. ` Prof. Kennedy confesses that if he were 
to take up teaching now after his experi:noe in these later years of 
WR work, he would do it better and more successfully than he 
d do it when he was a professor and nothing more, a wider experi- 
ence in the field of practice, and a closer intimacy in daily life with 
those young engineers whom he knew only as students before, being 
the reasons for this change. | 
' Thesubject of foreign competition has already been alluded to, and 
while it cannot be classed as a strictly technical subject it is none the 
less а matter upon which it is as well that the rising stock of 
re ought to be well informed. It has often been the excuse 
for spending large sums of money on technical education, while it 
would b3 a perfectly fair question to inquire whether hitherto all 
the money so spent has been laid out to the best advantage. Foreign 
competition is not а thing of to-day or yesterday, bnt has now been 
with us for some considerable time. It had really been going on 
before we were aware of it. We came face to faco with it 50 years 
ago at our first International Exhibition, when we learned for the 
first time that other countries besides our own were 


in manufactures and claiming a share in supplying the world with 
their wares. It was then seen that our supremacy in the indus- 
trial race was being challenged, and that it was necessary to keep 


moving. 
Ае be shown that other influences besides technical education 


y 
perfect system of education in the worl 
os ici na has been entirely due to 
educa systems are not so perfect, has really to be reckoned with 
as a rival with far more apprehension. 
should not be attached to the recent im 
some cf our colonies of large 
locomotives, and bridges. 


American chea and quickness of delivery had in nearly every 
case been aided by 


that closed two months ago was one of крана ртр activity and 


vring past 

prise to find great development of two such nations as America and 
Germany. It is sometimes inferred that because these countries are 
earnestly bidding for of the world's trade Hoagland іє behind in 
her methods and too blind to see it. We are pointed to consular 
reports for proof of this, from which it ht be concluded that 
England generally was going to the dogs. But we are not so con- 
servative as we are sometimes said to be; and if all was known 
it would be found that the consular reporta of every commercial 
country in the world were remarkable for the very complaints with 
which ours are во often filled. The British working man has not yet 
lost his cunning, nor the British trader his courage and enterprise, o 
how is it that so many young men from America and Germany, м 
well as from all parts of the world, come to study in our workshops, 
our warehouses, and our universities ? 

If a fair comparison were made it could be shown thst the value of 
the f commerce of Germany when compared with that of 
Britain very much over-estimated, and that although 
Germany d = E 
especially in those where su 
be applied, we are as readily risin 
that in some instances America 


because 
machine for machine in many instances they are considerably dearer; 
nor does their construction seem to indicate any superi 


to the almost phenomenal rapidity of advancement of our American 
daring developments of ingenuity 
and skill cannot be considered now, but there is по Karm in reminding 


possible, are essentially English; and given a good parent, oan an 
one doubt the bility, w. с stances of А агра асу ни) 
such like are suitable, of the children one better, 
more ‘especially when the parent stays at home sends other 


children out to civilise and colonise the world. 


LONDON COUNTY COUNGIL. 


Ar last week's Council meeting Mr. W. M. Вилонсворт asked the 
chairman of the Highways Committee whether it was intended to 
take VV by the National Tele- 
phone Gompany setting forth the position of the telephone service 
m the company's stand | 
Mr. J. W. Bann, in reply, stated that the Committee would submis 
a report in reply to the circular at the next meeting. " 


| . Астон ron DzraULT IN BUPPLY. 
The Highways Committee reported that the Greenwich District 


Bet, ele ere de Cote Т карм fa 
& tt с Supply on in res : 
to maintain a proper supply of el energy in the district, 


As a result of 


| inquiry, the Oommittes stated they were 
eatisficd that ground existed for the complaints. 


i 
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They were 


ee 
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flo failures, of which 
record had been kept, of supply of current to the Goldsmiths’ Com- 


ere proceedings to recover penalties against the company for 
ANOTHER Loan DisPuTR Impsxpmea. 

The Finance Committee reported having considered an application 
22 pr окы 
erec and equipping | proposed new gen 
station. 16 that the sum required for building S oris WAS 
£32,095, but as the drawings were not completed, the Committee 
proposed at present to sanction £28,000. amount for engi- 

works was £63,905, but as the Vestry had not yet 
decided upon the of boiler to be employed and the arrange- 
ment of steam and other piping, the Committee suggested that 
£42,000 should be appro on account of engineering works. It 
was therefore decided, on the recommendation of the Finance Oom- 
mittee, to give sanction to the borrowing of a total of £70,000, to be 
repaid within 42 years, on condition that renewals and replacements 
were provided for during that period ont of a sinking fund, or from 
maintenance account. 

It was decided on the recommendation of the Bailding Act Oom- 
mittee, to approve submitted by Mr. O. S. Peach, on behalf of 
the Bt. James and Mall Electric Lighting Company, for the 
erection of an extension of the generating station in Carnaby Street. 


DUBLIN ELEOTRIO LIGHTING EXTENSION 
| | SCHEME* = di 


Bx THOS. TOMLINSON, B.B. 


Ix response to your invitation, I have much pleasure in la g before 
you a few notes on ше proposed scheme for the extensiom of the 
electric lighting of this city. | 

The notice has been too short, and the time at my disposal too 
inadequate to admit of а very detailed oriticiem ; this, however, I 
take it, you do not want; what you do want are notes of the points 
of the scheme as it affects your interests. 

Your interests demand an electrical rf cheap, widespread, 
and available for all purposes; tbe interests of the citizens, whether 
as ratepa who do not want to have to meet a deficit, or as con- 
sumers of electrical energy or gas—who want cheap light and 
{tor it is a truism that cheap electricity means cheap gas) demand 
the same. | | 

If the scheme is а good one for the citizens, you will be the first 
to find it good for ou; if it is bad for the citizens, you will be the 
first to find it bad for you. - 


By reason, then, of your deep personal interests involved in the - 


success of the ; of your technical trainin 
and ; and particularly of your practical acquaintance wit 
the inducements as to price necessary to secure a large and immediate 
connection of consumers; there is no body of men in this city better’ 
qualified to form an à priori opinion of the probable commercial 
success of the scheme proposed. PEN 


on of three-phase alternating currents at 
geo miles off, I ve—and their transmission, 
at 5,000 volts, to the city; part of the supply is to be reduced to 
2,400 volts, Single-phase currents at the existing station in Fleet 
Street, to feed the circuits, and part of it delivered (at 5,000 
volts, and unchanged in p ) to 19 sub-stations outside the existing 


I do not know whether there would or would not be appreci- 
able demand for power within the area alread 4, 1. 1. 


If this Were unavoidable under the conditions imposed by the 
necessity of utilising the existing two-wire system, there would be 
hu rh But is it unavoidable? I think we shall find 

n 
- The engineer leave: it an open question whether the generation of 
electricity shall be at 500 volts with step-up transformers, or at the 
— tͤ3—́ “j —— 
Dee read before the Master Electrical Contractors’ Association, 
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be best served by la 


phase system for the supply of 


full line voltage (5,000 volts), explaining that the latter will involve 
& saving of £6,000 in first cost. It is an question, but I think 
that £6,000 cash, and, of course, extra run cost, can be saved, _ 
If the station were ranning with the full 5,090 volts on the arma- 
tures, I should not anticipate trouble so much in that quarter as in 
3 5,000-volt transformers in the 19 underground 


the 76 
sub-stations. 

1 bave had ex of transformers at a fairly high voltage 
(2,500) hung out in the open—American fashion—and I have had 
experience of motors at а much lower voltage (1,000) shut up in un- 
ventilated pits, and- oomparing the failures under the two conditions, 
I feel pretty certain that the safeand continuous working of 5,000- 
volt transformers in underground chambars will not prove an alto- 
gether easy problem to solve. The danger arises from undissipated 
one in my experience, filling the oases with oil is worse than 
useless. б l A 

Now as to the number of phases. For lighting only—and the pro- 
posed system is practically available for lighting only, since it will 
not be available for power where power, if req at all, will pro- 
bably be required most—there is no ad whatever in adopting 
two or more phases. Single-phase trans on, with three-wire dis- 
tribution, is just as economical in copper as even three-phase (with 
common return), and very much simpler. : | 

This system was offered to this city by the late Mr. J. E. Н. Gordon 


(under whom I was serving) nine years ago. 
I have here the ori lans ; the interesting аз being the 
first in the United om in which 


that pected 
frontages (these were the 
Now I can see from the 


amount of cable annually unprofitably buricd in accordance 
шир of distribu upon hypothetical demands which 


terialise. 
speak feelingly on this point, for there is at Bray one con- 


tinuous mile of distributing cable—laid right along the esplanade 


where anyone would 
h to pay a reasons 


ct a decent demand — which doesn't earn 
return on the taping; [пот I made the 


plan from which that cable was laid in that position. The sum of 


£19,724 is to be spent in distributing mains on some supposed 
demand, and laid on the solid system, too, in the proposed scheme. 

I think the financial interests of, a central station will in all cases 

distributing mains in the first instance only 
where yom are a big demand, by establishing feeder ta 
(to be afterwards turned into sub-stations) widely over the ct, 
and by la in the more doubtfal districts distributing ducts only, 
ready for cables to meet the demand as it arises. This will ensure, 
for a given capital sum, the maximum area from which to secure 
customers, and will minimise the amount of cable which contributes | 
E 2 m balance-sheet only on the depreciation and sinking 
8. E 2 А ‚ , 

This idea of meeting the demands as they arose over the whole dis- 
trict at the minimum capital cost has undoubtedly determined the 

licy of the tan Electric Supply Oompany (Югвотвісат, 

VIBW, March 16th, 1900, . 451). ` 

The company refused to adopt the sub-station system years ago as 
unsuited to their needs; they pioneered their whole immense district 
with a house-to-house system, keeping off all competitors. Now 
having collared this huge district, they ate setting about adopting the 
sub-station system. EE. 

оа сапа ор око this policy involved an almost sinfal waste of 
fuel; but 1 have little doubt now that it was good business; though 
I naturally didn’t think so then. | | 

Returning, now, to the consideration of the siogle-phase system. 
As offered to Dublin there wes, as you see, а transformer in each 
E I pod ы елын уны 
no cing ; when experience pro n i 
the plan of feeding both sides om the same transformer; it was 
tried at Larne, and a description of the experiment appeared in the 
technica] journals at the time. With this addition, the system was 
for fights the Oity of London Company, and is perfectly successful 

or 


‚‚ Nowadays I think no system can be considered adequate which 
does 3 which means that, for the future, we shall 
have to use multiphase alternating current systems or direct 
current, or a combination of both—the former for transmission, the 
latter for distribution. 
In the scheme we are considering, multiphase currents are шей 
throughout, and we may limit ourselves to such cases. 
The question is, Shall it be two-phase or three-phase? Looked at 
ractically, it seems to me that if two-phase currente will serve, then 
ee-phase currents are a needless complication, and needless com- 
plication is a thing to be avoided. n : 
Whether they will serve cr not depends spon the action upon 
TUM ари СО of the starving and stopping of such motors as 
come on 
m the fact that at the Wandsworth station the engineer of the 
erase ы far M Dass боро I ADORE юш, 
berwell and Wandsworth, 


. we are consi 
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where another load is expected, I conclude that the кор 
system is satisfactory in this respeet, for the engineers of the Brush 
Сов раду are certain to bave satisfied themselves on this point by 


The use of a two-phase 
Electric Supply Oompany 


, Of the engineer sible for the work, the saving in copper to be 
made by the ad of the’ three-phase system is offset in 
by the complication in switches, fuses, cables, transformers, 
and then increased cost. 


As Mr. Bailey, M.Inst.O.E. (the consulting engineer to the com- 
y, and a director of it) has had an of 20 years in the 
desig, erection, and running of electro light pb 
‘the commercial value plicity are worth noting, pro 
икәнни oral ratte ia sig Poel hom Mi cops dt Д 


Dablin), tora syete ying power. If the mains be grou 
Ш ° m 8 
n to e sides of 8 


then you can supply power at the eost of bringing a main across the 


With regard to the distribution of either two or three-phase cur-. . that 


rents, in those cases where you are laying the mains for the first time, 
and are not tied down ito the utilisation of any existing 
system, you can, of course, as is pr in: 
Mariae is copper | Iut coypee ts aot Se omiy а 10 be oon 
аё copper; copper 

(even in the cable it is not the sole factor ol ha 

. little doubt that in practice— with the single exception of a 
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napon 
ow as to the finance of the scheme we are 


considering 
an supplying current 1 
23,000 8· 0 P. 
public aros charged at£25. Now you cannot, as is i on 
* aro lamps at £18 each and showa 
favou balance-sheet. 


та риш eee 23rd, 1892, 
and now carries the eq hts, — 81 


OUR LEGAL QUERY COLUMN. 


. [Questions addressed to the Editors for insertion in this column should 
be as brief and concise as possible. Free use of fictitious names, do., 
may be made. Answers are furnished by a duly qualified lawyer, 
but the Editors cannot undertake to be responsible for the accuracy of 
the views which he may express. } 


Авасв writes:—The Corporation of this town have been duly 
-authorised by private Act to supply electric light to all persons, &o., 
residing within their jurisdiction. The onal order differs very 
slightly from the form of provisional order in the schedule to the 
Жоо Lighting Act, 1899. A question has arisen whether the Cor- 


are, under these circumstances, entitled to supply electric 
t fittings (other than meters) to consumers. I shall be to know 
whether (a) there is anything in the Electric Lighting Acts to 


enable them to do so, (b) an action can be brought to recover the 


in the Electric ting Acta 
-which authorises the Oorporation to supply anything but meters.” 
defendants. 


company in this town has 
purpose of laying mains in 


‘the workings being im 
fell into a 


т through his own negligence, there ізап im t 
tion in cases where the d 0 
some duty either to the public or some third 


by prineip 
which was laid down by Lord Black in Angus v. Dalton 
6 A.O. 740), and affirmed ү! Lindley, M B., in : 
istrict Oouncil ((1896), 1 Q.B., 340) appears to apply so as to make 
the company liable in case put by our co 


ADMIRALTY ENGINEERING. 


pressure ing 300 Ibe, reduced to 350 Ibs. at the. н 
ressures o ате oyed in some pointed 

ü economy dae to bigs ааст obtained by ri. олі н 
and that such bein the case, and the sizeof an engine being governed by 

1 be much advantage as regards 

high pressure is to be secured, 


У 
+ 


of the system which puts the first line of defence under the thumb of 
a minister who is himself absolutely in the hands of permanent 
officials, themselves out of touch with practice. Even if Mr. боюма 
were a ‚ he would have to go when the other party 
came into power, VD any, porba to а successful bacon ourer ot 
ъ pa е hold it essential that the Admiralty should 

of a committee of men of an age, say, from 90 to 60, who 
. эЭһод]й be TENDO SAY, тт уза ево OMNE 
after which a proportion retire every two years, so that 
the Board should be continually refreshed from outside, and it should 
bea rule that not more than a third or a half of their number should 
be members of Parliament. By some such means the Navy adminis- 

on be in better touch with the country, and would not 

to sleep, as it now does, while the power 


powers, all which are supposed to be against 
economy. The Diadem used 2°21 Ibs. 4 сш pe H.P.-hoar sf 
8,918 EP., 1°61 lbs. at 12,813 E P., and 176 lbs. at 17,262 Ef. 
These are not extraordinary results, for the Diadem is fitted with 


the Edgar class at full power the engines weigh 91 Iba. per Ln P., with 
a boiler pressure of 146 lbs. The engines of the Di — 100 Ibs., 
with a pressure of 291 Ibs, while the boilers of weigh 


| practically 
ton of boiler between Scotch and Belleville boilers, and 


no difference nep 
type. 


difference there is, is not aiways in favour of the water-tabe 
The terrific priming of the ville boiler is stated to be the reason 


‚һу wach yery high pressures are employed, so as to permit of wire 


. Oar contemporary still on more or less to the 
Belleville boiler, despite its admissions from time to time as to its 
comparative failure in such a phrase as the Diadem staggering feebly 
from port to port.” 

The Edgar class used 1:70 lbs. of coal per H P.-hour. The Terrible 
and Powerful used up to 2 3 lbs., and never less than 1°71, averaging 
177 at 18,000 K P., and 211 at fall power (25,774 нр.). In the later 
cruisers with economisers as little as 1:73 lbs. were used at fall power, 
but taken all round the old boilers are the more economioal, and this 
is a serious tion on long voyages, where the of extra 
coal soon overbalances the saving due to a few tons less of machinery. 

So much has been made of the new boilers and of the high pret 


wares, that it will be a surprise to сме o this Qui sert Do 


negative, have been the results and this quite apart from 
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the not very satisfactory results from Belleville boilers, A simple- 
1 us when we complain of the econo 
oft in danger, whether we would have 


way prevented from making use of it. gs ; 
The country is in no mind to bs sold to salve the feelings of per- 


STEAM ENGINE TRIALS. 


Acconpina to the Engineer, Prof. Weighton is exceedingly angry 
that his paper (which was dealt with in the ErsoraRIcAL 
for February 9th, 1900), was to some extent unfavourably criticised 
our conten рогату, and now the journal seems equally angry with 
the professor for daring to take umbrage. Our contemporary always 
assumes the rôle of infallibility, and takes a lofty tone in saying, 
practically, that the professor and his friends lack ex o». —— 
The ble & to ba thet the professor claimed bis T 


cability to all es, which was, of course, ng 


of different degrees of internal finish of steam engines, more es y 
to polisbing of the internal cast-iron, or 
even of first c tuch surfaces by some rolling process. We 


ey 
densation—and that ougbt, perha 


to be known as cylinder 
re-evaporation, if the 


to be indicated in a 


phrase. In we do not find very 
serious are made to diminish the evil by 
design. It is some years since Mr. Michael Longridge, in 


deep 
d the facing joint and affording a double surface of pro- 
forking oo 45 тонар Е which the action com- 


plained of co 
three-fold what it might have been made. Two engines 
dimensions by different makers ought not to show different results. 
When they do во, it is largely because such vital points in design are 
sacrificed toexternalappearance. Deep pistons with large nutted 
rods and recessed covers are serious offenders in respeet of surfaces. 
the little storm that has arisen between the professor and 
his critics, turns upon the question of cylinder drop. An able 
. steam engineer with whom we discussed the question, objects to any 
attempts to cure drop by making the low pressure cut-off earlier in 
order the receiver pressure may be on the grounds that 
e steam by compression in the cylinder, or 
to make pressure for the low pressure cylinder to utilise. Work 
has been done by the steam in the first cylinder, and he would not 
T out again in the second cylinder. 
ving got bis work he would stick to it. 
This certainly seema a sound view. Now, practically it is found 
admission up to half stroke 


i 
i 


that with ordinary cylinder ratios an 
in the low pressure cylinder does nut involve very serious compres- 
Шоп during the remainder of the high pressure stroke, and there is 
some advan gained as regards economy for the low pressure 
ed alone. As the wbole working of engines 
‚ is very much a question of compromise, it seems probable that a cut- 
oft 5 or коены a jast that happy com- 
ves no special prominence to any particular feature. 
shown by gap between combined is, of course, 
. By screwing up the low pressure cut-off, if the 
bas unwisely put one there to screw up, the receiver pres- 
raised so that no drop occurs at the high pressure 
оса diagram continues а curve to 


h 
ally the steaming line cf the low pressure 
it L this system of working which causes 
& compression 
pe cards does not make for economy. As we have 
fore stated, we should like to see experiments on piston and valve 
tightness, and also on the effects of variation of internal surface area 
and finish. Definite knowledge of these points is far more desirable 
. than fine drawn theories upon cylinder ratios, which have never yet 
been shown to be so very important. 


J 
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. New Showrooms.—The Electrical Company, Limited, 
of Oharing Oross Road, W. O., have. owing to increased business, found 
it necessary to take larger premises in Brighton, and have 

extensive showrooms at 134, North Street, for the convenience of their 
clients on the South Coast. ps | | 


take some definite 
engineers langhed the new illuminant to soorn, 


THE PRODUCTION OF LIGHT BY 
ELECTRICITY AND GAS. 


Br ED. О. ри SEGUNDO, A.M.Inst.0.E. 


as obtained from glow lam ant gran dearer than the 
equivalent amount of light obtained from gas. The elec- 
trical expert, on the other hand, will prove in an equally 
convincing manner that the electric light is really cheaper 
than gas. Everyone is familiar with the well-known adver- 
tisement which sets forth that so many candle-power costs 
20 times as much if produced by electricity as when pro- 
duced by gas, and equally familiar by this time is the 
advertisement of an electric lighting firm which maintains 
that the opposite is the case. No doubt both are as right as 
they are wrong. They generalise from spécial cases, and 
thus their arguments become misleading. 

For years the 5-foot gas burner held supreme sway. It 
was no doubt a great sra plus upon the former methods 
of lighting, both for a c as well as domestic purposes, but 
although the need of a larger lighting unit was felt, the, 
ingenuity of those interested in gas lighting could for some 
time rise no higher than the ‘conception of a cluster of 
burners, and as long as nothing threatened the gas burner 
seriously there was no incentive to im its status, When 
the electric glow lamp first made appearance (in its 


ment beyond the limits of the ph laboratory, 
indeed, but for the successful development of the dynamo, 
is highly probable that the incandescent lamp: would have 
remained a scientific toy. However, as cireamstances also 
conspired to stimulate inventive faculty in the direction of 
producing a practical form of incandescent lamp, a 
very large number of practical men devoted their time 


and e to the improvement of the glow lamp, with 
the reanlt that finally the glow lamp and dynamo began to 


original or rudimentary form) no one anticipated any ipei 
а 
it 


pe ав а means of producing light. Gas 
rad, tied, 
even now no éelf-respecting gas engineer will admit that the 


- electric light has seriously affected the gas industry, but he 


will maintain that, on the contrary, on every side the capacity 
of gasworks is being increased. This is true, but, at the same 
time, it is not good evidence that the electric light is not 
competing with gas as an illuminant. It is impossible to read 


the reports of the annnal meetings of electric supply oom- 


panies without realising that the use of the electric light in 


private houses and for public lighting is steadily gaining 


One must not fo 
ight is very young com 


t even now the electric 
with gas lighting, and it has 


. been hampered by all the difficulties besetting the. of a 
ioneer industrial i Les 


pion undertaking; the price of the current has 
high, and is still high, compared with what it might 
be; then the electric light had to be introduced into existing 
houses already fitted with gas, and the expense of the elec- 
tric installation fell upon the tenant, who, in many cases, 
thoroughly appreciated that in putting in the eleotric wires, 
he was improving the landlord’s house, for which philan- 
thropic act he would never receive even a word of thanks, 
and this was a very real stumbling blook to the introduction 
of the electric light: In the face of these two drawbacks 
alone—not to speak of the vagaries that characterised electrio 
supply in earlier days—the headway that the electric light 


‚ has made is a proof of VC 


the public from the first, owing to the many undi 
advantages possessed by it over any other form of illuminant 


for domestic lighting. 


Electric light is not yet the poor man’s light, but that is 
no reason why, in the future, even Rowton houses should not 
be lighted by electricity. The question of cost is really one 
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which is easily dealt with by a growing demand, and when 
the eleotrio light industry is half as old as the gas industry 
now is, it would not be surprising to find that the prioe at 
which electrical energy is then supplied would compare very 
favourably with the present price of gas, I do not suggest 
that the two industries are really antagonistic; indeed, the 
contrary would appear to be the case, but a consideration of 
this point would lead to too wide a digression. — — 
In the current number of Feilden’s Magazine & table is 
given, from which at first sight it would appear that oil 
amps and gas burners are moat expensive as compared with 
the electric light. It is stated that for the production of 
1 О.Р. 68 watts are required in a gas burner, 70 in an oil 
lamp, 24 to 44 in an incandescent lamp. Of oourse the 
technical man is not misled by this, but the average reader 
-of the magazine would not гаса recognise that although 
‚ап amount of heat proportional to the number of watts 
quoted no doubt is consumed in the production of 1 с.р. in 
-a gas burner and in an electric lamp, the gas burner does 
not feed on watts any more than the electric lamp would 
light up if attached to а gas bracket, and that the matter of 
expense pome in in the transformation of energy into the 
isite form, | 
Then, in, in most comparisons that the author has seen, 
a 60-watt mm is assumed to consume 60 watts and to yield 
16 С.Р, during its life of 1,000 hours, and similarly a 5-foot 
gas burner has been assumed to be always of standard 
efficiency. Farther, in speaking of candle-power it has 
always been assumed that the electric incandescent lamp and 
. the gas burner of ordinary type are strictly comparable as 
lig bt producers, whereas the ratio of horizontal to mean 
sp ical illumination is greater for the gas flame than for 

e. electric glow lamp, and if by “candle-power” the 
horizontal candle-power is meant, which is usually the case, 
the electric glow lamp is placed at a disadvantage in the 

comparison. Again, variations in the pressure of gas 
. do not injure the burner, whereas variations in Ше E.M.F. 
greatly influenoe the life of an eleotrio lamp. Experimenta 
ve shown that the life and соате an electric glow 
lamp, the current ly for which is drawn from a storage 
battery, is a very different thing indeed from its life in a 
- house supplied from the mains of a company in which the 
voltage varies considerably. It is well known that on board 
some ships electric lamps are found to last a very long time 
as. compared with the average life in electrically-lighted 
houses, the reason being that in such cases the majority of 
the lamps are lighted up at the same time and continue 
. alight for long periods, in some cases for the whole voyage, 
The load being practically constant, there is little difficulty 
in keeping the voltage constant, and there is comparatively 
little switching on and off. - 

Another im t matter in connection with electric glow- 
lamp lighting is the watt efficiency at which the lamps are 
Е ш. At an efficiency of 4:5 watts per candle from aocumu- 
lators, an electric lamp may easily last 2,000 hours before it 
loses 25 per oent. of ita original candle-power, whereas if 
- burned at an efficiency of 3 watts per candle, its useful life“ 

would probably sink to leas than a quarter of this period. 
The determination of the economical efficiency at which to 
run an incandescent electric lamp thas becomes a question of 
the cost of lamp renewals versus saving on the electrio light 
. bill. Sometime ago I made a few experiments on over- 
running some Robertson high efficiency lamps. If a g; - watt 
per candle 95-volt lamp be placed on a 100-volt circuit, it 
will be found that the saving in cost of current becomes 
- equal to the price of the lamp after about 95 hours. The 
. experiments were not sufficiently extended or complete to be 
. conclusive as to resulta, but they were interesting in that 
they showed that if the coat of electric supply is over 6d. per 
unit, it would be an economy to use high efficiency lamps and 
ceteris paribus the олара lamps become, the more marked 
is the economy and the lower does the price par unit become 
at which it is economical to overrun the lamp. These 
remarks apply to 100-volt lamps. A numerical example will 
serve to illustrate the degree of economy to be ffected. In 
. the experiments above alluded to,.a 95-volt 12-c P. high 
. efficiency lamp (3-watt per candle Robertson) was burned 
upon а 100-volt circuit. The resistance of the lamp hot was 


'  * By useful life is meant the period which ela before the 
. candle-power is diminished by 25 per cent. m 


fair to assume that the. mean consumption 


lamp, wou'd be 


to refer to what has 


being £77,000. 
similar proportion, the excellent dividends of 1897 of 10 


abont 264 ohms, and the current which would pass on a 100- 


volt circuit may be taken as about 0:88 ampere. In these 
circumstances the initial efficiency may be assumed to be 2} 


watts per candle, or the onnlle- power x = Bay, 15 с.р. 


The candle-power, of course, would decrease more rapidly than 


that of lamps burning at a lower efficiency. It would be 
f | energy during 
а V The cost of the 
p was 1s., and taking the price of energy at 6d. i 

the saving of current by using the Mio at 4 high effi ae 
would balance the cost of renewals if life of the hi 
efficiency lamp be x hours in the following equation: — 
z hours x (4:5 — 80) x 120P. x 6d. 

1,000 watt-hours = 180. — у, (1) 
where 4°5 is the watt efficiency assumed per candle for а 
lamp of 1,000 hours useful life, and y is the proportion of the 
cost of the renewal of the 4'5-watt per candle lamp for the 
life, z, of the high efficiency lamp. We therefore have, as 
the poen to be deducted for renewals which тоо be 
incurred if the low efficiency lamp were in use :— 
12 x 
У = 1.000 = 14490" (8) 

НИ 
Resolving, we get 
| 108 z + 12 x = 12,000, or 
x = 100 hours. 

Thus if the high-efficiency lamp have a useful life of only 
100 hours, it will pay for the extra renewals as compared 
with the low-efficiency lamp. Should the high-efficiency 
lamp last 200 hours, which is not a very extravagant assump- 
tion, the net saving would be approximately 

12 x 15 x 100 

15500 х 8 | 
or nearly 11d. after paying for extra lamp renewals, as 
та with the low-efficiency lamp, and the total cost of 
200 x 12 == 2,400 candle-hours, inoluding the price of the 


55d. 


oro nearly 23d. per 1,000 candle-hours, as against 
2.400 x 4:5 


1,000 x 6d. + 3:4d, = nearly 58. 8d., 


68 


or — = 28:8d. per 1,000 candle-hours, including the pro- 


24 
portion (8:4d.) to be added for renewal. 


(To be continued.) 


SOME ELECTRIC LIGHTING FIGURES. 


 HaviNG regard to the progress that has been made in electric 
lighting during the past few years, it is not uninteresting to 


examine the results that have been achieved in the case of a 


few London companies, and of two provincial electric light- 


ing concerns, For the риро of this article it is unnecessary 
n acoomplished by municipalities, 


the idea being rather to look at the commercial side of elec- 


trio lighting, or rather from the dividend standpoint, this 


Peng impossible with municipal accounts. Half a dozen 
London companies have been selected for the purpose of 


these figures, and it is probably uuneoessary to give more, 
because the list is fairly comprehensive as regards different 


figures 


districte, From а shareholder’s poai 59 view, an 
eotrio Lighting pany 


relating to the City of London E 


are in the present stage of the company’s affairs somewhat 


melancholy reading. Taking the results of the last three 
years the net profit has fallen from £87,000 in the year 1897 
to something over £60,000 in 1899. 1898 also witnessed 
а considerable drop ia the profits, the sum realised then 
he dividend has naturally suffered in 


per cent. having fallen to the somewhat moderate one of 4 
per cent. The capital expenditure has increased from 
£1,800,000 in 1897 to £1,500,000 in 1899. The lamp 
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connection has increased very largely, the figures three years 
ago being 296,000 against 429,000 in 1899. There is no 
doubt that the small dividend of last year was partly to be 
accounted for by the considerable reductions in the price of 
electricity which were made by the City Company in face of 
the expected competition with the Charing Oross and Strand 
Company; but though the City Company may deserve a 
certain amount of sympethy on account of the peculiar and 
somewhat arbitrary clauses in their provisional order, which 
compels the allocation of large sums to the reserve fund, 
it is clear that the large dividend of 1897 oenld not 
have been paid if high charges for eleotricity had not 
been maintained. For the purpose of comparison we 
have ventured to apply another set of figures to the opera- 
tions of the company, namely, units sold per £ of capital 
expended. Objection may be raised to these on the grounds 


increase. It is well known that the Metropolitan Company 
has suffered in a marked degree from what we may term 
non-profit-earning capital, which has bæn invested in the 
form of large works at Willesden that have only been recently 
pat on the circuits. Let in spite of this the units sold per 
£ of capital expended does not show so marked a falling off 
in 1898 as one might have expected. The numbers sold in 
1898 were 6°8, the figure being 6°6 last year. The causes 
we have already mentioned demonstrate why the lamps oon- 
neoted per £10 capital expended show a falling off. Probably 
the most interesting figures of any of the supply companies 
are those of the Westminster and St. James’s and Pall Mall 
Lighting Companies, and yet there is a considerable difference 
in the way they earn their money. The Westminster Com- 
pany has not paid less than 12 per oent. since 1897, and last 
year it paid 18 per cent., while the St. James's Company 


SuPPLY COMPANIES. 


Capital expenditure. | 


City of London Electric . | - 
Lightiog Company .. | 1,618,466 1,974,689 1,818,574 

Metropolitan Electric Sup- | | 
ply Company ... . | 1,244,000 993,C00 

Westminster Electric Ва | | 


| 


Bt. James's and Pall Mall | 317,288 263,046. 231,895 


leotrio х 

Lighting pan 2 93,660. , 77,450 66,896 
pply 

. Oompany (Preston) 93,360 | 77,960 70,200 


— — —— — — 


— — . EjJ̃ 


| No. of units sold. 


City of London Company ..  .. | | 6,895,067 
Metropolitan Electric Supply Oom- 

pany ese e ] 8,800,000 | 6,860 000 T 
Westminster Blectric Supply 6,329,554 | 5,065,195 | 4,955,781 
St. James’ and Pall Mall ... 4 201104 | 3,448,858 | 3,028,242 
Kensington and Knightsbtidge 2,463,950 | 2,081,074 | 1,898,362 


Notting Hill Electric Sapply Oom- 
pany... eee e.o eee eee 


PROVINCIAL. 


Hove Electric Light Company ... 444499 350,254 | 263,243 
National Blectric | 
601,019 | 448,087 | 371,801 


Supply Com 
(Preston) | еды © кү 


| 


that they take no account of the large increased expenditure 
which has not arrived at a profit-earning stage. The answer 
to this is, if a company is carrying on its business and 
developing it on [оре lines there will always be a certain 
amount of capital expenditure which at the time of issue of 
any balance-sheet could not be shown to be earning profits. 
Unfortunately, the figures of the City Company аге not soffi- 
ciently complete to enable us to apply this test to the three years’ 
operations ; but neither as regards lamps connected, nor unita 


sold, do u^ compare at all favourably with any company in 


London. ith one exception they sell the fewest units per 
£ of capital expended of any company in London, and the 
lamp connection per £10 of capital expended is the lowest 
without exception. In 1897 the lamps connected £10 
тав 2:2, yet it was the best dividend-earning year e com- 
pany had experienced. The Metropolitan Company has 
ually increased its capital 5 from £850,000 
in 1897 to £1,224,000 in 1899. Its net profit fell off som 
what in 1898, but the net profit for 1899 shows a material 


— . 


19. ін | т. | 1800. 
ss еы | 


60,600 77,167 ‚ 872028 | 4 | 
850,000 | 58,000 40,000 43000| 5 | 
ply Corporation ... | 683,568 626,565 560,388 34.668 . 28.033 | 13 12 12 
31,894 | 29,890 | 30921 | 144 14 | 144 12000 10517 | 9,269 
bridge Company pr 273,818 163481 262.162 | 19301| .. 763 11 | 10 10 4000| 5,408 | 
Compan . E | 139730 — 128,09 | 113184 10 860 
7,097 


* After allocating depreciation. 


1899. | 1898. | 1897. 


665129 | 455,871 | 354,960 


_| Allocated to reserve or depre - 


Net profit. | Dividend. ciation t. 
FFC I ВН 
106. 1&9. | 199. | 1898. | 1997. | 1909. | 1896. | 1897 

£ | £ T | “fo | / | 


| 
6 | 18,000 | 18,000 | 15,000 


21,000 | 18,436 


| 8,061 
| | lo. 
7,251 | 3884| 7 | 6 | 6 | 1550| 875 1000 
| 
5,089: 9,602! | 6 5 2000 1,000 | 
ү us 
е рев, вә 1,648 | 1133 | = 
| | 
| its во! t L 
Lamps connected. | Mania essendi. гуе рану 
1899. | 1898. 1897. | 1899. | 1898. LA 1899. | 1898. | 1891 
i | 
| . | | | | : 
E FU NE e 80. | 26 22 
| | 
500,000 430,000 |360000| 66 68)... | 4 | 43 | 42 
421,45 | 339,986 290,561 | 93 | 8 | 77 | 62 | 54 | 56 
164,760 | 142,953 | 126,927 | 18:3 | 131 | 191 | 52 | 54 | b4 
183,462 | 156,158 187.956 9 | 73! 75 | 67 | 58 5-0 
59,154 46,066 83,000 48 | 83:5 | 31 | 43 | 40 | 29 
44,892 | 20907 ит 47 47 40 47 47 | 41 
| т | 1 
64| 57! 538 | 42! 36. 
| 


40,102 ` 90,850 

| | | 
has maintained a steady 14 рег cent. for the three ; 
The increased capital has not been exceptionally heavy 
though the Westminster Company's capital expenditure is 
more than twice that of St. James's, and it had very nearly 
three times as many lamps as the St. James’s Company; 
yet it only supplies 50 per cent. more current. 

A stady of the figures at onco shows how favourable 
the position of the St. James’s Oompany is, compared to 
others in regard to the consumption of electricity per lamp. 
Applying the new figures we have tabulated, the St. James's 
Company sell 18 units per £ of capital expended ; while the 
Westminster Oompany sells only nine. Yet the former has 
only five lamps connected per £10 of capital expended, and 
the Westminster Company has six, which demonstrates in a 
striking manner that the St. Jamea’s Company have a much 
better class of consumers. The Kensington and Knights- 
bridge Company, like the Notting Hill, shows a steady 
increase all round, and it pays 1 per cent. more in the 
dividend than in 1898; it has increased its capital 


{ 
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expenditure by £10,000, and it has contrived to bring up the 
units sold per E of capital expended from 7:5 to 9. It has 
also increased somewhat the lamps connected per £10 of 
capital expended. The Notting Hill Company probably 
shows better than any concern in London the vitality of the 
electric lighting business ; for when this company Я 
many pesimists urged that it would never show mnoh in the 
way of profit. Yet after a steady dividend of 6 per cent. it 
has been able to declare 7 per oent. for 1899, although the 
number of units sold per E of capital expended are far 
and away the lowest of any company in London ; the figures 
being 4:8, which сри rey unfavourably with the 18:2 
of the St. James’s and Pall Mall Company. 

The figures of the Hove and the National Electrio Light 
Companies are interesting, in so far that they show there is 
no very striking difference between the electric lighting 
business of the metropolis and the provinces. There is, 
however, a curious closeness in the capital expenditure of the 
two provincial companies we have selected, but the northern 
company shows considerable advantage in the units sold 
per £ of capital expended. 


THE CONSTRUCTION OF OVERHEAD 
| EQUIPMENTS. 


(Continued from page 481.)* 


IV. 

Тнк breaking stress of ordinary annealed iron wire is 
25 tons per square inch of cross-section. Bessemer steel wire 
breaks at 40 tons, mild Siemens-Martin steel at 60, improved 
ditto at 80, while crucible steel and improved ditto break as 
high as 100 and 120 tons per square inch. The choice of 
material and of strength is thus very wide. The higher 
е of the stronger wire would justify leas of it being used, 
ut, if the waste due to corrosion is great, the wire must be 
larger, and FFF 
те and thick мн cheaper grade will have already 


а 

In the ordinary way span wires are only ex to the 
load of the trolle wires, They are not Gall on to bear 
any stress in the directio ion of the length of the trolley wire, 
for this is all dealt with, or should be, by special anchor 
wires. The latter consist of steel stranded ropes, similar 


On a hill of 400 yards there are 10 trolley of 40 
yards each of 90 lbs. weight, or a total of 900 Ibs. On a 
Tem of 1 in 20, this is equivalent to a pull down hill of 
9 


»0 ^ 45 lbs. to be provided for by anchor wires. Termini 


also require to be anchored, the end of а line being usually 
provided with a specially heavy anchor pole. 

Span wires and anchor wires are attached to poles by 
wrought-iron straps, as in fig. 19, slipped over the pole 


top and clipped by bolta, one of which holds the strap firmly 


to the pole, and the other serves as the pin for the wire 
attachment. Trolley wires are attached to span wires 
by specially insulated han and there are insulated 
tightening bolts, technically known as strains, between the 
span wire and the pole. The trolley wire is thus doubly 
insulated from the poles. 


ш ERBATUM.—By a slip in fig. 16, page 481, the distances y, and y. 
were wrongly shown. should have been as under, or the distance 


Fic. 16 (OonBEOTED.) 


from point of suspension tothe lowest point of the wire. , 15 for 
the Catenary is correctly drawn. = is 


bolt is screwed а long grooved ear of gun-metal, This із в 
semi-oironlar-grooved bar into which the trolley wire is 


banger, others have special holes and lugs to serve 


Жын such attachment to the troley wire and (о 


material simply allows the two eyes to come together ; no 
breakage of the line VV 
fails. Before a trolley wire can be earthed there must bea 
кш of the two insulators interposed between it and the 
е. 
Po Trolley wire is only put up in continuous lengths of about 
880 yards. Ateach such length or section, a section insulator 
is placed between the two lengths of wire. These insulators 
resemble a long ear, of which the middle is formed of barsof 
wood. At these insulators each trolley section is supplied 
with ourrent by feeder cables. In putting up trolley wire 
the drum on which it is wound is mounted on a dray or 
special reel waggon fitted with a brake to cheok the rotation 
of the reel. One end of the wire is anchored to the poles 
next beyond the section insulator, and the reel waggon is 
drawn forward by a horse at a slow speed, the wire being 
kept шешү taut not to hang in loops too near the ground. 
Behind the reel waggon the tower waggon follows at about 
40 yards, and as each span wire is passed the trolley wire is 
hung freely to it by means of little S hooks. When half-a- 
mile has thus been reeled ont, it is seized by what is known 
technically as а come-along clamp, which holds the wire firmly, 
and can itself be hooked to a set of three sheave blooks by 
which the wire is drawn up tight and temporarily anohored. 
In order to take the stress off the section insulator the 
suspension ears at the span wires next to the insulator, i.e., at 
the next pole, are made anchoring ears, and anchor wires extend 
from these to the section poles. These section poles are thas 
anchor les ep should be somewhat stiffer than srl 
es. It is, of course, necessary to interpose two insulator: 
in the course of each anchor wire in order to place their 
insulation on a par with that of the span wires. The section 
poles, as already said, are also feeder poles, and serve to carry 
the four feeder cables that connect to the four trolley 
wires attached to the two section insulators. 
The feeder cables are carried up the interior of the feeder 
le; only one ре is used for the purpose, the cable track 
ing on one side only of the road. These feeder cables are 
taken into the pole from the feeder box, usually papas about 
4 feet away from the pole. Tbey enter by holes or slots, 
and emerge in similar manner through holes near the top of 
the pole, whenoe they are carried along the spen wire to the 
section insulator. The feeder box is fitted with switches by 
means of which each feeder cable can be cut out, and a 
length of trolley wire may thus be made dead by opening f 
feeder switches in the boxes at each end of the section. The 
main feeder cables are also brought up into each box to 
suitable switch terminals, and can be switched out at will. 
The span wire system of suspension, now briefly described, 
is the best for running purposes, possessing great 


і 
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and pore Deni easy running of the trolley wheel without 
Bhock or ng. It is also the least obstructive in the 
streets, aad ach to be preferred on all accounts to the side 
bracket m, which cannot be carried out without the ure 
of sometimes exoessively long bracket arms, and often even 
these cannot be used, bnt span wire poles must be employed. 

In the bracket arm system the arms consist of very stout 
steel tubes nominally 2 inches diameter internally, but 
actually about 15 inches. They are screwed into cast-iron 
clamps and then are clamped upon the poles. The arms are 
supported by one or two tension rods extending from the 
arm at various distanoes to а point nearer the pole top than 
the arm clamp. Below the arm the angle between pole and 
arm is filled with light wrought-iron scroll work. This is 
supposed to be beautiful and has a singular attraction for 
mayors and aldermen. It is only when brackets are short, 
double, and upon poles placed along the centre of a road 
that they have any good appearance. They are then about 
5 feet long, and this projection is fairly proportionate to the 
length of pole and free from the bad effect of long bracket 
arms. Poles with brackets require to be raked very much, 
as when they carry span wires; the weight of the bracket arm 
and the 90 Ibs. of wire and hangers hung upon it having 
considerable effect in pulling over the pole top. Round 
curves, where the poles are on the concave or outer side, the 
pull of the curve adds itself to that of the load and increases 
the necessary rake back on the poles, but when on the convex 
or inner side of the curve the wire tension helps to counter- 
act the weight of the bracket arms. 


For constructive purposes, and especially the attachment of. 


pull-off wires, the outside position should always be chosen if 
possible despite the greater stress upon the poles. Indeed, 
when placed on the inside of curves of small radius the 
curve can only be worked round by using a wasteful number 
of poles set close together, whereas with the poles on the 
outer side the curve can be pulled off very neatly by wires 
from the adjacent polea, The pull-over stress on a pole due 
to the curvature of the wire may thus be calculated 
graphically :—In fig. 20 let a, в and с be three poles upon а 
curve. The stress upon pole в is to be obtained by laying 
out the wire to sn in its 5 1 9 у, and in 

ting the parallelogram, d e f g. en e same scale 
en d e representa the tension in the trolley wire, so will e g, 
the diagonal of the parallelogram, represent the lateral 
pull on the pole. 80, too, with the vertical load of 
the trolley wire. In fig. 21 let w be this load, let 


` Fia. 21. 
t be the tie rod, and в the bracket arm. Complete the 


parallel a ce f. Then if af = 901lbs, so acto the 


same scale will be the pull on the tie rod /, and a e will be 


the thrust along the arm. The effective lateral pull upon 
the pole as a whole is as the ratio of the arm length and the 
distance from the ground to the bracket arm. Thus if an 
arm be 5 feet long and 20 feet above the ground the pull on 


' the pole will be 20196 Х 20 _ 360 b. Long bracket 


arms are thus, apart from their own weight, which may be 
similarly calculated, fully as severe on poles as span wire 
stresses, An ordinary bracket arm alone without any scroll 
Work weighs about 54 lbs. per foot. A 20-foot arm thus 
represents a weight of 110 Ibs. acting at a lever arm of 10 
feet, or 55 Ibs. at the end of the arm in addition to the 90 
Ibs. of trolley wire. This total of 145 lbs. includes nothing 
for scroll work, which will probably bring up the total to 
nearly 200 lbs. at 20 feet leverage. 
Pied ороп the grip of the arm olamp to the pole or of the 
pole in its oonorete bed, bat orage must be pro- 
Vided against all longitudinal pull on the trolley wire, 


: poles and ch 


No reliance is to be 


It may frequently зерре that a direct terminal anchorage 
cannot be had, and the anchor wire must be taken 
singly and diagonally to the next side pole in exactly 
the same way as double anchors are taken to both 
span poles. An anchor has thus a resultant pull upon the 
anchor pole inwards to the street and of the pole at the 
anchor ear outwards from the street. So far as possible 
these various pulls are teken into account in raking the 
calung their strengths. 


NEW PATENTS AND ABSTRAOTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS.- 1900. 


Compiled expressly for this journal by W. P. Тномрвои & Со. Electrical Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, Manchester, 
and Birmingham, to whom all inquiries should be addressed. 


5,146. торгох шепіе іп or connected with fittings for electric lighting." F. 
SHawand F. GREENFIELD. Dated March 19th. 


5,154. " Improvements in electric traction." 8. G. BENNETT. Dated March 19th. 

5,167 . in and relating to alternating current e]ectro-motors." 
J. Yates, W. YaTEa, and J. B. BENT. Dated March 19th. (Complete.) 

5,178. Improved means for connecting electric cables.” C. A. Day. (J.G, 
White, Uni States.) Dated March 19th. (Complete.) 

5,188. * Improvements in electric locks.” H. E. NEWTON. (H. G. Carleton, 
United States.) Dated March 19th. Complete.) 

5,184. “Improvements relating to electric tramways.” F. B. ASPINALL and 
A. J. IRELAND. Dated March 19th. 

5,187. “ Ап automatic telephone-call recorder." A. E. Lamkin. Dated 
March 19th. 

5,191. “Improvements in electric xr systems for pars.” THE WERTING- 
HOUSE Brake CoMPANY, LiMiTED, (F. С. Newe]l United States.) Dated 
March 19th. 

5,196. “Improvements in simultaneous electric telegraphy and telephony." 
C. Apams-RaNDALL. Dated March 19th. 

5,216. “Improved manufacture of filaments for electric incandescent lamps." 
A.J.Bovit. (A. Blondel, France.) Dated March 19th. (Complete.) 

5,221. “Improvements in the distribution and collection of current for electric 
traction," G. Davis. Dated March 19th. 

5,232. “Improvements in storage batteries." Р. KENNEDY. Dated March 
20th. (Complete.) 

6,252. **Improvementa in apparatus for controlling апай regulating electric 
motors.” L. HiceiNBorTOM, J. H. HiNDLE, and T. МАкхоак. Dated March 20th. 

5,257. Improvements in apparatus for winding or producing coils, bobbins, 
helices or the like, such as are used for electrical purposes" W. G. Heys, 
(J. Scott, R. Varley, and J. C. Anderson, United States.) Dated March 90th. 
(Complete.) : 

5,274. “Ап pa prose rocess of and apparatus for the electro-deposition of 
metals." W. V. Воск, ted March 20th. (Complete.) 

5,293. '' Improvements in or connected with lead presses for making plates 
for electric accumulators and the like." W. P. THOMPRON. (Acoumulatoren and 
Electricitäts Werke Act. Ges., vorm W. A Boese & Co., Germany.) Dated March 
20th. (Complete.) 

5,294. “ Improvements in electric bells." W. В. WyNNr. Dated March 20th. 

5,821. "Improvements in plates for storage batteries." H. J. HADDAN. (C. A. 
Lindstrom, J. Hewitt, and T. Hewitt, United States.) Dated March 20th. 
(Complete.) 

5,937. „Improved system of distribution aud collection of corrent for electric 
traction." G. Davis. Dated March sist. 

5,858. "Improvemente in electric traction.” E. H. TYLER. Dated March 21st. 

5,856. "Improvements in or relating to electric cables.” R К. Gray. Dated 
March 21st. ` | 

5,861. “An improvement in lamp caps for bayonet socket electric lamp- 
holders.” E. G. SHEPPARD and NERNST ELECTRIC LIGHT, Ілмітер. Dated 
March 21st. 

5,876. “ Improvements in electrodes for electrolytic purposes.” E. Horx IN SON 
and A. T. Smit, JUN. Dated March 91st. ' 

5,887. “Improvements in apparatus for wireless telegraphy.” G. MARrcoNI. 
Dated March 21st. i 

389. “Improvements in and connected with electrically operated railway 
signals.“ J. ЗНоЕСКАРТ and C. C. Ganpines, Dated March 21st. (Complete.) 

5,898. “Improvements in trolley poles and standards for electrio traction.” 
R. P. SrnachAx. Dated March 21st. 

6,994. “An improved method of insulating electrical conductors." E. 
NAPPERT. (O. Schaefer, Germany.) Dated March 21st. (Complete.) 

5,402. “Improvements in and connected with piimary and secondary gal. 
vanic cells." E. J. Wane. Dated March па. 

5,429. "Improvements in and connected with ulated carbon trans. 
mitters.” Н, OPPENHBIMER. (Actiengesellschaft, Mix & Genest, Germany.) 
Dated March 2nd. 

5,480. “Cable suspenders for multiple switchboard« or similar apparatus." 
H.OP.ENHEIMER. (Actiengesellschaft, Mix & Genest, Germany.) Dated March 
22nd. | 


5,481. "Improvements in and connected with multiple switohboards for 
telephone exchanges." Н. OPPENHEIMER. (Aktiengesellschaft Mix & Genest, 
Germany.) Dated March 22nd. 

5,448. "Magnetic chucks.” O. 8. WALKER. Dated March nd. (Complete.) : 

5,482, "Improvements in driving vehicles by electricity.” J. ENRIGHT. 
Dated March Bard. | 

5,496. "A process for depositing pure tin by electrolysis.” E. QuiXTAINE. 
Dated March 28rd. (Complete.) 

5,521. “Improvements in the manufacture of primary batteries." M. Lx. 
CLANCHE,. Dated March 28rd. | 

6,528. "Improvements in electric accumulators.” L.GuxixrL. Dated March 
28rd. (Complete.) i 

5,561. “Transformer of alternating currents into continuous currents of equal 
or different tension, R. Rovox and G. Facet. Dated March 24th., (Date applied 
for under Patents, &c., Act, 1888, Sec. 108, September with, 1809, being date of 
application in France.) 

e and multiphase — 
th. (Date applied f de Patents, d. Косов ара 

. ET. А ар от under n 0. A0 
Sec., 108, November 14th, 1999, being date of application in France.) : 
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5,509. ‘Improvements in or connected with electric storage batteries." 
hd P. Тномрвом. (E. A. Sperry, United States.) Dated March Mth. (Com- 
plete.) : 

5,585. Improvements relating to the measurement of electric power and 
energy in nee phase alternating curregt systems." В. Акхо. Dated March 
24th. (Date applied for under Patents, &c., Act, 1883, Sec. 108, August 26th, 
1899, being date of application in Italy.) 

" Improvements in electricity meters." A. WRicHT and THE REASON 
MANUFACTURING COMPANY, LIMITED. Dated March Mth. 


ELECTRICAL PATENTS OF 1886 EXPIRING IN 
APRIL, 1900. 


We are informed by W. P. Thompson & Co. that about 100 applications for 
electrical patents were filed in April, 1886, of these some were never completed, 
and of those that were, only one has been maintained to run its full length of 
oes 14 years, and being of considerable interest we give a short abstract 
of it below :— 


6,108. “ map tror 000000104 with the electric lighting of trains." R. E. B. 
Crompton and J. Swinburne. Dated April l4th, 1886. Relates to dynamos for 
lighting railway trains. Thedynamo is driven from the axle of the carriage 
through а countershaft, and is in connection with secondary cells. The field 
magnets are wound with two wires as if the dynamo were an ordinary shunt 
machine working at about 500 revolutions. The lamps are in shunt to the 
armature, but the cells are во connected up with the second wire that if the 
dynamo charges them the current traverees this wire and demagnetises the fleld 
magnets. If, therefore, the speed increases above 500 revolutions the dynamo 
charges the cells, but the pressure on the lampsdoes notincrease. If the specd 
falls below 500revolutions the cells supply part of the current to the lamps, and 
in doingso magnetise the field more strongly. When the speed falls below a 
certain number of revolutions a cut-out breaks the armature connections. To 
allow the dynamo to reverse with the train, the tangent brush carrier is mounted 
on the axle so as to turn with it until adjustable stops hold the brushes in the 
right position for the direction of rotation. 8 claims. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. THOMPSON 
and Oo., 822, High Holborn, W. O., and at Liverpool, Manchester, and Birming- 
ham, prioe, post free, 9d. (in stamps). 


1887. 


16,721. “improvements іа electric aro clamps.” R.Haddan. Dated July Ist 
1897. Relates to arc lamps. Curved carbone are carried by holders in а sup- 
porting frame. Each holder consists of a radial arm, and a quadrantal or seni- 
circular rod to the free end of which the carbon is attached, the rod being bent 
laterally so that the carbons are in one plane. Near the carbons, the holders 
are engaged frictionally by insulated spring-pushed rollers, or bent springs, on 
arms of the core of a series solenoid, by which an are is struck and maintained, 
the carbons feeding forward by gravity. One holder is insulated, and provided 
with a flexible conductor. A screw limits the upward motion of the core. A 
reflector is supported ovér the arc. 1 claim. 


39,470. ‘* An improved elect meter shelf fixing or box and a main connection 
beard or box combined.” F. WE dones. Dated ris ede Mth, 1897. Asupply 
meter, a maximum demand indicator, fuses, and a main switch for a house 
servioe, are mounted in а case. This is preferably of cast-iron, with a removable 
sliding top and a hinged front. The front is provided with a lock, and a cord 
may be passed through boles in the front and one side of the case and sealed. 
Windows in the front permit the meter dials and fuses to be seen. The front 
may be in two IM The switch bandle projects through a slot in the case. 
The case is provided with lugs to carry a wooden shelf for the meter, and with 
bosses Шоц which fixing screws аге passed. It may also have feet and 
handles. 4 claims. 


30,404. “Improvements in the armatures of Induction motors." W. L. Wise. 
(Masohinentabrik Obertikon), Dated December 94th, 1897. The armature or 
secondary element ef an induction motor is wound with groups of short circuited 
coils composed of bare wire laid in groove or holes of the iron body. One form 
is of a drum winding consisting of a number of groups of bare wire coils, each 
of which is short circuited at а certain point. 2 claims. 


30,644. “improvements relating te the electric of tubes and te appara 
therefor.” .P Dated December 24th, 1897. Relates to apparatns те. 
welding longitudinal joints of tubes such as bicycle tubes. The poles of а 
transformer are connected with the standards which are insulated from the 
frame of the machine and carry supports for the copper discs which revolve in 
contact with the tube on opposite sides of the joint. The inclination of the 
dises can be adjusted as well as their position. A little in front of the discs are 
placed the pressure rolls which complete the welding. They are insulated from 
the standards and are driven by suitable gearing. Fore and aft of the welding 
apparatus are situated pairs of draught rolls which feed the tubes forward. А 
guide is placed before the flrst pair of feed rolls, and а second guide between 


them and the welding apparatus to ensure the joint of the tube being upwards. 


Additional rolls on the delivery side of the machine keep the tube straight. For 
welding taper tubes, special rolls of snail-cam section are employed. 16 claims. 


39,672. “improvements іа jelats for conductors.” C. C. Fowler 
The Mutual Electric Electric Trust, Limited. Dated December 28th, 1897. [iie 
taken off armoured cables have the joint protected by means of a two-part metal 
fraine or case. The two parta, when in position, are joined together, &c., to the 
armouring by wiping or other suitable solder joint, The case is then preferably 
ne with oil through a suitable orifice, which is finally hermetically closed. 

claims, 


30,922. A combined танна! and automatio ewiteh for electric oirouits." 
Malley. Dated December 28th, 1897. Relates to a combined manual Е cua 
magnetic cut-out, во arranged that the switch is opened should the current 
excited exceed & predetermined limit. One arrangement is shown in which the 
switch arm is pivoted and is fitted with an arm adapted to force down & piston 
against a spring. The piston is locked by a latch. A solenoid having a core is 
included in the circuit, When the current is excessive, the core is raised, ita 
end striking the lever of the latch and so freeing the piston, which is forced 
upwards by the spring and 80 throws over the switch. 4 claims. 


$9,029. “improvements in the method of, and means for, regulating the phase 
relation Базова current and electrometive force in alternating ourres уны of 
electrical distribat The British Thomson-Houston Company, Limited. (C. Р. 
Stolumetz and E. Rice, jun.) Dated December 28th, 1897. Regulating or соп: 
trolling the phase relationship between current and electromotive force. A 
closed secondary conductor is rotated relatively to its primary at arate above 
or below synchronism, according as an advance or retardation of the current is 
desired. The self. induction of this member should be variable. One arrange- 
ment is described in which the electro-dynamio controller with the induced 
member having a high self-induction relatively to the indacing member. The 
seif-Induction is varied by coils, The member із preferably driven at a higher 
speed than synohronism by the motor other motor. 8 claims. 


30,027. “improvements ia and relating to electric raiiways.” Тю British- 
a y, Limited. (W. B. Petter.) Dated December 2th, 1897. 
Relates to electric railways on the third rail system, having sectional conductors 
substituted for the third rail at stations, crossings, &c. One form is described of 
а plan at a station with two series of sectional conductors. A shunt current from 
а second brush on the vehicle passes through one series of conductors to the 
magnet coils and throws the switch. If the circuit to this brush is broken on 
the vehicle, the switch will be de-energised and the main current lost. Any 
switch may be excited from the signal cabin when necessary to start the train. 
The switches may be mechanically locked in their open or closed position for 
stopping the train or for allowing it to run through. 7 claims. 


$0,020. “improvements ia indaction watt-hear meters.” The British Thomsen- 

„ Limited. (Е. Thomson and W. H. Pratt.) Dated December Bth, 

1*97. Induction motor meters for alternating currents, available for non- 
inductive or inductive loads, and adjustable for any ordinary frequency. A 
hollow cylindrical armature carried by a vertical spindle rotates in the 
spaces hetween a stationary magnet and a frame, both of laminatediron. The 
magnet is wound with fine wire coils connected in series with a separate 
inductance coil between the mains. The frame has two polar extensions 
near the magnet, and two others which are magnetised oppositely by coils 
carrying the main current. The frame also carries coils which are connected 
in a closed series, and retard the magnetisation of the shunt magnet to 
exactly 90° from the phase of the main electromotive force. In the con- 
struction of the meter, the iron parts are screwed to projections on a bracket 
attached to ametal back plate. The vertical spindle is carried between jewelled 
bearings on screws on this and an upper bracket, and gears with a co inter on 
the upper bracket. It carriesa conducting disc within two permanent brake 
Magnets supported by the upper bracket. This also carries the inductance 
coil. Four terminal plates are provided on a board attached to the back plate 
below the lower bracket. Inductive resistances.—The inductance used in the 
meter is acoil wound in the middle of acore. This is placed within a frame 
which forms magnetic circuits closed except for small air gaps. The core and 
frame are screwed to a non-magnetic plate. Small misplacement of the core 
in the frame does not affect the total air gap. The coil is connected at several 
points with the studs of a switch, by which portions of it may be cut out of the 
potential circuit of the meter. "This enables the ineter to be used with currents 
of various frequencies, while the air gaps render the readings of the meter 


correct throughout its range. 8 claiins. Е 
30,078. “ Anew or improved method of re-transmittiag telegraphic жов: g0) 
ad apparatus for use іа connection with the sald method, and fer ether j 


а " 
J. Rymer-Jenes. Dated December 28th, 18 7. Translators for automatio working 
are во arranged so that, at the intermediate station, the message is reproduced 
by an electro-magnetic perforator, and is re-transmitted on to the second cable. 
The two c:bles are connected toa rotating cominutator arranged with four 
brushes so that either cable can be connected to a relay or to a transmitter. The 
relay is preferably of the form described in Specification No. 5,040, a.p., 1897, and 
is provided with additional contacts, operated by slow reversals, for releasing 
the clockwork of the commutator when it is desired to reverse the connections. 
The perforator may have the tape carried by the armature of two opposing 
magnets во thatit is brought against either of two rotating cutters. The paper 
is either fed step by step, or contiauously with the punches, whether still or 
rotating, forced through the paper. The paper passes over the punching table 
after it leaves the feed rollers, and before it reaches the vielding rollers, so that 
any slack can be taken up. As a terminal preparing instrument, a triple key may 
be employed for operating the punches. 7 claims. 


30,719. “А machine for surtaciag and . the гөй of 
гои worked by au electric motor." К. and F. Greitenbach. 
Dated December 29th, 1897. Grinding wheels are secured upon the ends of the 
spindie of an electric motor, which is supported by means of a bar, provided at 
its ends with pivots fitted in bearings. These are carried by a table adjustable 
angularly on a slide by means of band wheels. The slide is movable along в bed 
by means of a hand wheel, bevel gearing, and rack and pinion. The bed is 
adjustable upon supporting rails fixed to the inner sides of the roll standards. 
The motor and wheels are adjustable vertically by means of a projecting arm, 
band-wheel and screw. Ina modification the spindle of the wheels is at right 
angles to that of the motor, and is driven by bevel gearing. 8 claims. 


30,932. “Improved aro lamp carrier.“ J. Brookle. Dated December th. 
1807. Anarc lamp is ар rted on a post or the like by an insulated bolt in а 
cylinder which is carried by one or more arms on а socket fitted to the post. 
The globe is attached to a ring sliding on the cylinder, so that it may be raised 
and held up by a hook during trimming. Normally the globe rests on & cup 
carried on the socket. This cup contains flxed terminals, to which the lamp is 
connected. The arms also support a dome. 1 claim. 


80,940. “A method or methods for a meshaniem or mechanisms by 
means of electric or electro-magnetic waves high frequency.” E. Witsen and 
б. J. Evans. Dated December 80th, 1897. Relates to means for controlling 
mechanism from a distance by means of electric or electro-magnetic waves, 
known as Hertzian, without the intervention of a metallic conductor. The 
object is to obtain a selective effect, that is, that two or more circuits con- 
trolling electro-magnetic mechanism may be separately controlled from or by 
the transmitter. The receivers are arranged at right angles. The transmitter 
has a pair of conductors carried by a rotary disc suitably supported. When the 
conductors are vertical one receiver is affected, and when horizontal the other 
receiver. In a modified transmitter two pairs of fixed conductors are arranged 
at right angles. Instead of having two receivers, one only may be employed, 
and this may be successively connected to the various circuits to be controlled 
by clockwork or other mechanism. A receiver is shown in which the coherer 
is replaced bya core of steel wires wound with a coil. A magnetic needle is 
suspended near the core, and when the core is magnetised resta with a con- 
ductor against a stop. When the core is demagnetised by the electric waves, 
the needle is deflected and closes a circuit, the core being again magnetised. A 
mirror may be affixed to the magnet. In other forms mercury globules may be 
arranged for making the contact under the influence of the electric waves. 
Movable receivers, &c., May be supported and connected with electro-magnetic 
or other devices to maintain them in the desired plane, and they. may be 
arranged in gimbals to keep them horizontal. The provisional -specification 
states that the invention is applicable for controlling torpedoes, afr ships, 
search lights, guns, &c. In the case of a torpedo, the electro-magnetic. 
mechanism muy control the rudders, engines, position of the centre of 
gravity, бс. 5 claims. : : : | кзы 

30,848. “Operating railway points by electrometors.” J. A. Tes. Dated 
December 81st, 1897. The points are operated by the electromotor, the motion 
of which is transmitted through the worm to a-screwed sleeve, &c., the sleeve 
having stops engaging the elbow-lever which is adjustably connected to the 
points rod. The lever is norinally locked by the weighted lever. In operation, 
the first movement of the sleeve causes the incline cam to disengage the lever 
and the further movement of the sleeve. operates the points, after which the 
lever returns and locks the points in their altered position. The operation of 
the motor is controlled by a lever in the cabin. Points detectors may also be 
provided to control the signal circuits, so that & signal cannot be lowered until 
the points are properly set. In a modification, the points are locked bya 
separate bolt, which is controlled by an ordinary locking-bar, and is operated 
by an electro-magnet, or a second electromotor, &c. 4 claims. 


39,917. “Improvements in electrically-operated olooks." В. Bark. Dated 
December 8186, 1897. Electric clocks with a driving-pendulum, the potential 
energy of which is restored electro-magnetically. The pendulum carries & pawl 
which drives a ratchet-wheel tooth by tooth, as determined by masks. When 
the swing of the pendulum is less than a tooth's thicknees, the paw! catches а 
penóulum lever which makes a lever bridge a gap in the circuit of the electro- 
magnet for lifting the pendulum. The lower part of the pendulum lever 18 
hinged, and the lever is bevelled to allow the former to resume its position over 
the latter. The striking-hammer is operated by the pendulum through the 
medium of а pawl, which is normally held up out of action by means of a re- 
taining hook, but, when the rack hook, having a dependent foot, is lifted from the 
rack by the pin on the minute wheel, a gravity hook thereon en s the re- 
taining hook, and when the rack hook falis to the rack, the re ning book is 
disengaged. When the rackwork drops behind the r again, as shown, it 
resets the gravity pawl, the gravity hook having become detached. 8 claims. 
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advice to Buller and oonducted the Free State cam- 
paign with more skill and success than Roberts. 
Nor were we surprised that these experts spoke in such 
terms as to lead one to doubt whether they knew the 
difference between a company and a battalion, or which end 
of a gun was the muzzle, Such things we knew to be 
inevitable, and accepted them with philosophic calm. Bat we 
were hardly prepared to find that responsible papers should 
place men of seemingly non-technical qualifications upon their 
staff, whence they could, as “experts,” address their thousands, 
or even millions, of readers upon subjects of great public 
import and interest. When these experts have won for 
themselves an honourable name in some other capacity, their 
influence becomes still more insidious and dangerous. Mr. 
Bennet Barleigh, whom we exempt from the above category, 
has an honourable record as a journalist and war oorrespon- 
dent, and has apparently presumed on his position so far as 
to make what seems to us an entirely unwarrantable attack 
on a valuable and loyal branch of our Army—an attack 
characterised by an apparent misconception of the real facte, 
and in which he exposes his want of accurate information at 
every turn. 

In order to emphasise the valueless nature of the military 
telegraphists we have a comparison established with the 
“trained specialists of civil life." This is tantamount to an 
assertion that the “trained specialists of civil life” are 
efficient and valuable. The most extraordinary blunder is 
made here, for the military telegraphist and the trained 
specialist of civil life are опе and the same person, 
the only difference being the uniform which even 
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Mr. Burleigh will not contend reduces the skill and 
efficiency of the man. We will prove this assertion by a 
brief account of the Telegraph Battalion of the Royal 
Engineers. In times of peace this battalion consists of two 
divisions, as follows :—The first division contains 178 non- 
commissioned officers and men, including driver, &c. The 
latter are not, as а general rule, telegraphists. This division 
is stationed at Aldershot, and is trained specially in the 
duties of constructing, maintaining, and working the field 
lines. The second division is composed of 165 non-com- 
missioned officers and men, of whom every one is employed 
jn some capacity in the Southern Engineering District of the 
Post Office. About 60 of these men under normal conditions 
are employed in the larger post officer, such as Bristol, Exeter, 
Plymouth, Brighton, &c., as telegraph operators sharing the 
duties and conditions of the civilian operator. Speaking 
from personal experience, we can confidently aver that there 
i8 no distinction between them on the score of efficiency or 
smartness. The remainder of the second division carry on 
the engineering duties of the Southern postal district. Nor 
is it at all to be wondered at that they are of equal pro- 
ficiency with their civilian colleagues, for it is safe to ray 
that 75 per cent. of the second division are men who have 
left the Post Office employ to become telegraphists in the 
Corps of Royal Engineers, and even then have to pass a 


severe test. If reference is made to form ыы which gives 
9 


the conditions of “enlistment of telegrapbists in the Corps 
of Royal Engineers,“ it will be found that in addition to 
the usual physical conditions, the following qualification 
is demanded :— 


* Proficiency as а telegraphist. To receive and send well 
on the Sounder not less than 22 words per minute, and to be 
able to take charge of & moderately busy sounder circuit in 
a Post Office.” 

Now, this is precisely the same teat which is demanded of 
a postal 5 before he is given charge of a public 
wire. Evidently the expertness of a military telegraphist 
and that of the“ trained specialist of civil life are identical. 

In times of war the Telegraph Battalion is reinforced by a 
Telegraph Reserve. The strength of this Telegraph Reserve 
before the present war was 100. It bas now been raised 
to abont 150, and will probably be still further increased. 
The men forming the Telegraph Reeerve are postal operators 
who are algo efficient volunteers, Theee men are among the 
pick of the “ trained specialists of civil life,” and are drawn 
from the Central Telegraph Office and other large postal 
centres, They are nominally enlisted into the Royal 
Engineers, serving one day with the colours, and are 
then directly into the reserve. They are men 
acquainted with all the latest developments of high-speed 
telegraphy, and thoronghly versed in the practical work 
of the profession. It is safe to say that 75 per cent. of the 
telegraphists employed on the lines of communication in 
South Africa at present are men of the Telegraph Reserve, 
and the whole of the Headquarters Staff of Telegraphists 
are such men. If efficient telegraphing can be done, if the 
lines are capable of high-speed work, the men now in South 
Africa who are actually the lauded “ trained specialists of 
civil Ше” will be able to accomplieh it. Fast Wheatstone 
sets are at work and rapid operators are in charge. So we see 
that the comparison made by Mr. Burleigh, which is 
intended to compare the military telegraphist unfavourably 
with his civilian brethren, is merely a splenetic display of 
journalistic zeal, which a knowledge of the real facts will 
not support. The military telegrapbists of the Corps of 
Royal Engineers are гасат the trained specialists of 
civil life," who, for the nonce, have donned a uniform. 

Exactly the каше can be said of the railway companies 
of the сл Those now employed in South Africa are 
largely e up of the Railway Reserve, which is almost 
entirely сошрокей of the employé: of the large railway 
companies, particularly the London and North-Western 
Railway Company. 

Unfortunstely for himself, Mr. Burleigh has chosen 
to attack the Royal Engineers at two points where 


their organisation and T their 
practical value and training are admitted to be of the highest 
order. In establishing а comparison, he has reduced his 
charges to mere absurdity, because the two terms of his com- 
parison turn ont on examination to be only one. We have 
endeavoured in this brief recital of facts to defend a valuable 
arm of our Service from unmerited attack, and to induce 
the tribunes of journalism to be more discreet in their 
utterances upon those matters which require a technical 
knowledge which is not usual among modern newspaper authors. 

A recent issue of thie 7imes contained the following from 
one of its correspondents. We quote it as a proof that opinions 
are divided among war correspondents themselves, ав to the 
value of telegraph work being performed in South Africa :— 


The telegra 


It will be interesting to see whether the Daily Telegraph 
correspondent will adopt а more reasonable and kindly 
attitude towards the Royal Engineers when he has obtained 
a closer acquaintance with their work. 


WE published in our last issue a report 
е о qol the case of J. Goldberg & Sons v. the 
Law of Nuisance, Corporation of Liverpool, which was heard 
in the Court of Appeal on April 3rd. A 
perusal of that case serves to show that although the tram- 
way authority is much exposed to the risk of actions for 
nuisance, the power to execute all euch works as may be 
“ necessary or expedient” does confer upon the Corporation 
the right to interfere in some degree with the convenience 
of the public, It appears that the plaintiffs objected to the 
erection of a pole and fuse box outside their premises in 
Liverpool, and sought an order for their removal. This was 
granted by the Vice-Chancellor of the County Palatine at 
Lancaster, but the Court of Appeal reversed his decision on 
the following grounds: (1) That the Corporation in erecting 
the pole and the fuse box were acting within their statu 
powers; (2) that they had exercised those powers bona 
for the purposes for which they were conferred. In the 
course of the argument the question arose as to whether the 
Corporation had any statutory power to commit a nuisance. 
The effect of the judgment delivered by the Master of the 
Rolls is that where the doing of any act or the erection of 
any work is authorised by Act of Parliament the mere doing 
of that act or the erection of that work is not a nuisance 
which the Court will restrain by injunction. “ But for the 
Act,” said his Lordship, “ no doubt the plaintiffs could have 
maintained an action for nuisance. But the Act authorised 
@ nuisance, and unless the plaintiffs can prove that the powers 
conferred by the Act have been abused, they have no 
remedy. . . . The Court cannot go into the question 
as to what is the most convenient situation fora pole. If 
they did that they would have to lay down the tramway 
themselves.” Seeing that the Corporation were in this case 
permitted to erect posts in such а manner as to occasion 
annoyance to dwellers by the wayside, it might be thought 
that all nuisances appurtenant to the supply of копа 
will be allowed by law. Such, however, is not the сазе. It 
has been decided in many cases that leakage of electricity, 
vibration, or ел ст, ni all 5 sae 
which the ic may claim the protection o 
and this althongh the installation has been erected under 
so-called statutory powers. To borrow an instance from 
another class of erection, those who build a smallpox hos- 
pital, and who are subsequently sued by neighbours who 
object to the danger of infection arising therefrom, cannot 
plead that their right to build such a hospital involves per- 
mission to create a nuisance. Nevertheless, every Work 
authorised by the Act can, upon the authority of the present 
case, be undertaken without risk of an action for nuisance, 
provided that negligence and mala fides are not proved 
against the defendants. 
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TRACTION MOTOR SUSPENSIONS. sengers, tends to reduce the life of the motors by abrading 
| the insulation and breaking the commutator connections, 


Bx ERNEST KILBUBN SOOTT, A.M.LO.E. whilst the extra stresses on the gearing and axles are also 
N | | | Ар give piel e metal becoming гута It. was 
erefore soon seen that the proper suspension of the motors 

7 Равт [.—Morozs wita бклвте. ‚‚ . мава matter of supreme im ce in electric traction, and 
WHEN a heavily-loaded tramcar passes an uneven joint in that springs, or their equivalent, must be employed to avoid 
the rail, or meets with a slight obstacle, the wheels rise shock to the motor and gearing, as well as to allow a slight 


yielding of the motor at starting and stopping. Again, in 
order to ensure the teeth ranning smoothly, all geared trac- 
tion motors must be hinged to the axle in some way, and 
yat, at the same time, so connected with the truck as to 
кш of slight movements of the motor relatively to the 
truck. 
An е of car track had what may be called the 
pension with bevel wheels (fig. 1). A single 
motor was fixed parallel with the raile, bevel pinions being 
fitted at either end of the armature spindle and suitable bevel 
wheels keyed on the two axles. 
The motor was supported from a cross piece fixed rigidly 
| to the truck, the pinions being furnished with short spindles 
— — «| kept in alignment by pedestals swivelled on the main axles, 


preg ds ci In its normal position the motor spindle coincided with the 
f pinion spindles, and slight displacements in the vertical 


plane were allowed for by flexible on pus at either end of 
the armature spindle. It will easily be seen that a worm- 
wheel drive could be arranged in a similar way. 

Wheelbarrow Suspension.—The first motors which were 
employed with straight teeth gearing had two sets of wheels, 
and the motor was suspended “ wheelbarrow” fashion. Fig. 2 
shows the arrangement with single reduction gearing— 
2 one end of the motor rests on the axle, and the other 

i end has a casting engaging with springs, whioh give 


SOT ет NOSE SUIPEN SION 


Lu s alightly at starting and stopping, and во allow the motor 
| Fia. 3. to move through а small arc,of*a'cirole. Itiwill be noticed 
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momentarily, and in falling again, produce a hammering that the frame enclosing the motor is subjected to an equal 
effect on the rails and tyres. This, beides jolting the pas- and opposite couple to the motor oouple applied on the Ee 
D 
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pinion, and that it tends in the case of transmission by 
ingle reduction to turn around the axle in the same direction 
as the motor, whilst with double reduction gearing the action 
Fp! а good f 

086 ions. was not a ва or 
the springs in the centre of the truck, they were afterwards 


moved to the extreme ends of a bar, the centre of which 
engaged with a projection or nose cast on the field 
frame, as shown at c in fig. 8. This is known as the “ nose 
кер, and it has been the most extensively used of any 
. Side B Suspension (fig. 4) was first introduced by the 
в Bar g. 4) was п 
General Electric Company, of America, its object being to 
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all three projections cast on the motor fields, so that either 
the nose or the side bar suspension could be aa a ha 
The General Electric Co y now gen use what is 
called the Yoke Suspension, shown in fig. 5. The ей. is 
Pere M M кашы Dom d» 
cross ber attached to the motor is y bent back ai its 
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two ends, so the points of support are nearly in line with the 


. centre of gra 


The Schuckert Suspension, see fig. 54, is really a modifica- 
tion of the side bar suspension shown in fig. 4. 

Top Bar jon, see fig. 6, was first Introduced by the 
Westinghouse mpany, and, like the preceding, it aims at 
placing the point of attachment approximately in line with 
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codd dE тие 77 
Fig. 7. 
relleve the weight on the axle. Two side bars support the the centre of gravity. Projecting from either side of the 
bs. coli es eee ee a таар зот upper field castin V 
(one of which is marked в in figure), these pivots suspension bars. These bars are el to the sides of the 
th i eir ends by spiral springs. 


side of the channel 


car truck, and are si tele at 
irons, 


forming a part of the truck 


. Within the coils of each spring a bolt runs from 
the end of the suspension bar down through the channel 
irons, and between the nut on its lower end and the under 
there is another light spring which 
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“е to overoome any tendency of the suspension bar to 
The Cradle Suspension shown in fig. 7 is a development of 
the top bar suspension. It consists of an iron cradle as 
В black, springs being placed at the two corners above 
the axle and also at either end of the cross beam, as in а nose 
suspension. In this way, although there are springs at four 
points, the motor is only suspended at three points, and 
thus readily rocks sideways with the motion of the axle. 
Walker Double Spring Par eee do late Walker 
Manufacturing Company introduced the ingenious method 
of double spring suspension shown in fig. 8. In this case, 
ОЕ the gearing is kept in true alignment, the motor is 
е e to rise and fall at either the end, s, or the end, т. 
g oushioned at both ends, it rides like any ordinary 
suspended vehicle, and the movement, in fact, was at times 
во great that the company were led to dispense with the 
Bprings at s altogether, the modified arrangement as now 
employed by Meears. Dick, Kerr & Oo., Limited, and others 
being shown in fig. 9. The motor is now firmly supported 
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at the end farthest from the axle by means of the cross bar 
(shown shaded black) fixed to the truck at each end. Half 
the weight of the motor is thus en by the truck and 
the other rests on springs imme y over the axle. This 
device appears to bə better than any of the ing from 
the point of view of suppression of hammering, becanse it 
тейасев to а minimum the mass of the fixed to the axle, 
and the springs are placed just where they are most effective. 
~. The saspension em о by the Eléotricité et Hydraulique 
Société Anonyme is shown in fig. 10. It is a sort of side 
bar ion, but the point of sa pe is considerably to 
the right of the centre рат the bars, springs, &о., 
are kept well away from region of the axle in a particu- 
larly neat manner. 

“ nose suspension the top bearing bush lasts about 
six months, and the lower bush, say, a year, but this time of 
duration may be doubled by the employment of the side top 
bar and other methods described. On the other hand, the 
gearing has been found to wear more evenly with the nose 
suspension. m A | 
А (To be continued.) 


INSTITUTION OF ELEOTRIOAL ENGINEERS. 


AT the cmm. of the Institution of Electrical Engineers, 
held on Thu 
the discussion on his paper, “Storage Battery Problems," 


ay, the 5th inst., Mr. E. J. Wade replied to 


which had taken place at the previous meeting. He read 
his reply with an easy flow of language, and slaughtered bis 
critics’ arguments at a high rate. Answering Mr. Cooper, 
he said that if primary had been born secondary celle, 
the simple explanations of their action would probably hardly · 
suffice. Dealing with lead sulphate, he reminded his hearers 
that Lord Kelvin апа Dr. Lodge had been unable to reduce 
lead sulphate electrolytically. The conditions were not the 
same as zino and sulphuric acid, as lead sulphate was insoluble 
and the molecules were unable to change their position. The 
uestion was : “ Which is the true, not which is the simplest, 
eory ? The theory must explain the facts. He then 
dealt at some length with the difference between an extremely 
intimate mixture and an extremely feeble compound. He 
thonght it well that we ahould have ка reminded how much 
complexity and obscurity exista about the fundamental action 
ames enter hes = sul #р acid. Не 5 with 
: y oss of ca y of negative plates, expressed 

в pleasure that the и дү ы аңыз “ы ан of Prof. Ayrton's 
criticism was directed at the Electrical Cab Company and not 
at himself. 

Mr. O. E. Grove then 
gave an excellent summary 
of his paper on “ Тһе 
Electrical Equipment of 
Ships of War,” and the 
discussion was opened by 
Captain Oreak, who said 
he did not know of any 
occasion on which wiring 
had affected the compasses 
of a ship, but dynamos 
were great sinners. Mr. 
Evershed, after urging 
the importance of Mr. Grove's paper from more than 
one point of view, referred to the three great 
branches of the Мату — the General Administrative, 
the Constructive and tive Departments — as the 
constructive, the obstructive and destructive branches. 
While the best possible quality was put in, the electrical 
arrangements were casual and the electrical scheme seemed 
all an afterthonght. Mr. Grove’s power station seemed the 
right thing to adopt. On the question of shielding it ought 
to be clear that one cannot ehield by putting iron on a coil ; 
the adoption of four-pole machines got over the difficnity by 
practically making the machines astatic. Indicators and 
tele деа might be divided into two classes, those taking a 
mal € ectrical current, but containing a large amount of 
mechanism, and thcse requiring large currents but having 
very little and simple mechanism. The telegraph referred 
to in the paper and brought out by Mr. Richards and the 
speaker was practically an ohmmeter. The rudder indicator 
was of the same class, There had been only two failures, in 
the first, the gun practice also broke all the windows in the 
chart house, and in the second—a total fallure—he had 
found that the keys of the switches had been locked up in 
the constructor's office the whole day, and therefore they had 
never been turned оп! 

Mr. Crompton referred to the fear and trembling with 
which he rose to oriticise the naval authorities. He spoke 
strongly about the use (or non-use) of electricity in the 
Navy ав a “disgrace to our коеш He pointed out 
that а Brezilian oruiser was firs& war vessel to be fitted, 
and that the English authorities adopted the arrangements 
designed for that cruiser without paying royalty to the 
unfortunate contractor. He ку ж.е. the Navy pro- 
jector as the worst projector in the world, and lamented that 
automatic projectors were not used by the home Govern- 
ment. Everything tended towards all the auxiliary plant on 
a warship being worked from one central station, and it 
‘would be much easier to teach the men who have to do the 
work the use of motors than of varied kinds of machinery, 
steam, hydraulic, and so on. The breakdown of a motor 
was so rare a thing as to be almost unknown. He had not 
yet heard of electrical conductors being frozen. Then there 
was the Willans engine. Isn't it a scandal that the 
Willans engine should be kicked out of the Navy? and, 


gentlemen, you all know why!” 
Mr. A. E. 


Richards spoke up for the Navy, and gave as 
the reason that automatic projectors were not used that the 
“proper people” did not consider them reqnired. He 
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agreed with Mr. Crompton as to the reliability of dynamos. 
Mr. A. A. C. Swinton did not quite a wit 

SOL as he considered that for the t g sai 
guns hydraulic power was very much better, the slow y 
motion was exceedingly well suited to that — pur- 
pose. He had discussed with Mr. Parsons the reason id 
the steam turbine had not been more used on shipboard. 
The reply seemed to be that in the early days small sizes 
only were wanted, and the turbine was not very well suited 
for small power, while се were sometimes placed trans- 
versely across the ship, the stresses were considerable 
when the ap mi the turbine forming a gyrostat. | 

Mr. Allingham asked some questions about lead-covered 
cablee, and also if fibrous insulation had been tried; he 
talked of twin cables and primary batteries. 

Mr. A. J. Lawson returned to the central station idea, and 
objected to generating seta being distributed all over the ship 
with long | of steampipe, when dynamos should be 
concentrated in the engine room. Again, the Admiralty 
have standardised in the wrong way by adopting an unusual 
voltage, and the sooner they went to 100 or 200 volta the 
better. Then the cables would be simplified, and a return 
to central station methods would produce better results in 
every way. 

Mr. Grove, in his reply, 
shed, who thought our Navy was not behind, against that of 
Mr. Crompton, who thought it was very much behind. Mr. 
Grove believed we were too conservative. It takes years and 
years to make the British Admiralty see anything ; if a novelty 
18 ed to be a success in other navies or the marine, then 
it is adopted tardily. We ought to go in for a little more 
enterprise in а country like this, an opinion well received by 
the meeting. If there be any differenoe between а dynamo 
and engine, the advantage lies with the electrical machine. 
Mr. Riohards was utterly wrong; Bhips аге built, have been 
built, and will be built round, say, guns and Belleville 
boilers; why not round а central station? The hydraulic 


system has been fathered by Armstrong, and the combina- 
tion of ordnance and hydraulic engineers explained its во 
general nse. The electric system—say on Ward-Leonard’s 
principle—worked equally well. 

This closed the meeting. 


TWO NEW FORMS OF MERCURY CELL FOR 
THE ELECTROLYTIC PRODUCTION OF 
ALKALIES AND CHLORINE. 


By JOHN B. C. KERSHAW, F.LO. 


THE advantage of using mercury as cathode material in cells 
for the production of caustic alkalies and chlorine, is due to 
the fact that mercury forms an alloy, or amalgam, with 
sodium or potassium at ordi temperatures, and thus 
removes the liberated metal from the farther action of the 
current. The most successful form of mercury cell yet 
devised is the Castner cell, the English patents of which are 
owned by the Oastner-Kellner Alkali Company, who are now 
using 4,000 Н.Р, for ораза of this ое] at Weston Point, 
near Runcorn. A full desoription of these works and of the 
Oastner oell ap in the 
Review of 31st, 1899. 

The Rhodin cell (see ELECTRICAL REVIEW, Oct. 29th, 1897) 
is another application of the same principle, but the pro- 
mir Вана тан a ee 

00 y the infringement ings taken by the Castner- 
Kellner Company, and as the judgment in the lower courts 
bas been reversed on appeal, the case is now likely to be 
carried before the House of Lords. The Rhodin cell is, 
however, about to be worked upon an industrial scale in 
America. 

In each of these forms of mercury cell, the mercury lies 
on the bottom of the cell and the salt solution lies above it. 
The active surface of the mercury is, therefore, uppermost. 
When the current is passing through the cell, the amalgam 
forms upon the upper surface of the mercury, and being the 
lighter floats upon it as a orust., Diffusion of the amalgam 


e issue of ELECTRICAL 


\ 


pitted the opinion of Mr. Ever- 


made by means of a y igi f 


into the unaltered mercury beneath it is slow, and, therefore, 
it is n to make provision for the removal and decom- 
portion of this crust of amalgam at short intervals of time. 
n the Castner oell this is effected by a periodic tilting 
movement, which carries portion of the mercury and of the 
amalgam into an adjoining decomposing chamber containing. 
water or dilute caustic soda solution. 
In the Rhodin cell the transfer is effected continuously by 
the centrifagal action of revolving carbon anodes placed in 


Fia. 1. 


the central compartment of the cell. In the two new forms 
of се] which the writer is about to describe, mechanical 
movements are dis with, and the forces of gravitation 
are brought into play to effect the removal of the amalgam 
from the cells. The first of these cells is the invention of 
two Italians, MM. H. Orndo and J. Bisazza, and the Italian 
patent is dated December 18th, 1899. In this cell the 
under surface of the mercury is the active part of the cathode, 
and as the amalgam forms it rises through the supernatant 
mercury. The renewal of the cathode active surface thus 
becomes entirely antomatic in character. A second novel 
feature of the cell is the use of sulphide of iron in order to 
effect the rapid decomposition of the amalgam when brought 
into contact with water. The inventors give a list of sub- 
stances which have a similar effect, amongst others being 
oxides of manganese and cobalt. Since it has long been 
known that certain chemical substances and metals facili- 
tated the decomposition of amalgams, it is questionable 
whether the patentees’ claim under this head will stand. 
They have selected sulphide of iron for use in their own cell, 
as being most rapid in its action and least acted upon by 
the resultant alkaline solution. 

Fig. 1 shows the simplest laboratory form of the ое]. 4 
is a glass or glazed porcelain vessel, provided with a porous 
bottom. The bottom of this vessel is covered with mercary, 


‘and above the mercury is the water or weak solution of 


sodium hydrate. Electrical contact with the шегоз77 : 
of iron wire. The vessel, ^ 


suspended in a second vessel, в, containing a solutio? 


“common salt, and an annuler anode of sheet platinu D à 


On closing the circuit, the current passes from м thx €"? 
the galt solution to the mercury in А, and sodium is libel 
at the under surface of the mercury. It at once enterf$ р 
combination with that metal and forms an amalgams о 
this being lighter than the supernatant metal rises © 

it and floata upon its surface. Неге it comes into op 
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with the water and with the lamps of ferrous крш» апа 
the amalgam is rapidly decomposed into ita original meroury, 
and а solution of sodium hydrate with evolution of hydrogen 
gas. The ferrous sulphide undergoes little or no change, 


and its action would appear to be simply to supply the nega- 


tive element in an electrical couple. Why it should be 
superior in this respect to metallic iron, which is used for a 


"similar purpose in the Castner cell, is not by any means 


clear. Figs. 2 and 8 show other forms of the cell, designed 
for operation on a larger acale. It has been found, however, 
that with all these forms the chlorine passing from the anode 
compartment of the cell contains hydrogen. 


+ 


enclosure of the mercury їп а porous cathode tube, and the 


. inclination of this tube in the anodic compartment of the . 


cell in the manner shown, thus causes both the h drogen 
and the amalgam to be carried into the Чесош з 
chamber by a movement which is perfectly automatio in 
character; and the chlorine реш from the anodic com- 
partments of the cell, is entirely free from hydrogen. 

The disadvantage of this cell, as compared with the 
Castner-Kellner or Rhodin form of mercury cell, is that due to 


ы 90 jn the dis hragm between the anodic and cathodic divisions of 


Diaphragms 


- 


are generally troublesome to keep in a 


" Ourrent efficiencies of 95 


. high state of efficiency ; and farther, they increase the internal 
- Tesistance to the passa 


of the electric current. Asa set-off 
to this disadvantage, there is the 
mechanical rocking or drivin 


in due to the absence of 
evices. Actual trial on a 


- fairly large scale can alone settle the balance of loss or gain ; 


and from the figures given the writer jadges that only 
laboratory trials with this cell have yet been carried out. 
er cent. and 100 per cent. are 
stated to have been obtained, but these figures, without the 
рю figures for the E. M. F., are not of much value. 
At а later date the writer hopes to be able to give fuller 


figures for the operation of this cell. 


T he second ocell to which it is desired to draw attention is 
the invention of Mr. J. W. Kynaston, of Liverpool, and is 
protected by English Patent No. 15,967, of 1898. Fig. 5 
shows a sectional end elevation of this oell The mercury 


- is fed continuously into the cell by the supply pi H, 
and flows in zig-zag fashion over the narrow halves 
- line the sides, until it arrives at the bottom of the cell, 


H 
ves which 


and is carried off by the pipe, J. The suocessive shelves 
are supplied with transverse ridges and run-off pipes at 
alternate ends. Each shelf is thus kept constantly covered 
with a layer of ey Sn deep, and only the lighter 
amalgam passes off from it to the one next below it. 
The feed of mercury, and the strength of current passing 


through the oell, is rm so that the mercury 
passing away by the exit pipe, J, contains the maximum per- 
centage of sodiam possible for the temperature at which the 
cell is being worked. к represents the carbon anode, and L 
the exit pipe forthe chlorins gas. The cell is fed with brine 
in the usual manner, and is to be worked at an elevated 
temperatare. The amalgam drawn off at J is rises eg in 
7 te vessel, and the mercury is then returned to the 
y H H. 

The advantages claimed for this cell аге : the absence of 
any mechanical rocking devices, and the large cathodic surface 
available within a cell oocupying but small ground space. 
The cell has not yet been tried upon a practical scale, and it 
is, therefore, too early to deliver any judgment upon its 


merits and demerits, 


— r ————— 


THE ELECTRICAL EQUIPMENT OF SHIPS 
OF WAR.* 
(Continued from page 567.) 
THE installation of electric lighting on board а man-of-war 
dates from 1881, arc lamps in series being used. The parallel 


Condensed from a paper read by Mr. O. E. Grove at the Institu- 
tion of Electrical Engineers, April 5th. 
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glow lamp „however, became standard practice almost 
as soon as it was introduced. The number of lamps em- 
ployed has been steadily increasing, so that the London now 
building will carry from 1,000 to 1,050 lamps. 

It is usual to arrange the electric lamps in six circuits, 
one circuit being exclusively devoted to engine and boiler 
rooms, one to magazines, one to the central citadel, one to 
the crew spaces forward, one to the cabin s aft, and one 
to the stores and machinery rooms below the belt deck. It 
is desirable to have eeparate circuits for those portions of the 


ship which are by armour, rather than to mix u 
the lighting of proteoted and un rtions. 


this is by no means generally done. In the U.S. Navy t 

lamps are arranged on two main circuits, known whe pape 
as the battle circuit, which includes the lighting of all 
parts of the ship oocupied in action, and the “lighting ” 
circuit, which includes those parts where general illumina- 
tion is required for ordinary Feeders running 
from the switchboards counect to the respective circuit net- 
works through junction boxes. | 


F16. 5.—CaABLE WoRK BEHIND SWITCHBOARD SHOWING TUBULAR | 


WATERTIGHT GLANDS. . 


Lead-vovered cables and wires, first introduced into the 
al pun cruiser Naniwa- Kan, built at Elswick, are univer- 

у used in our Navy, апа the insulation is now vulcanised 
india-rubber in all oases. For single lampe a pair of 1/16 
iii bons sg dd stranded wires which group the sets of 
lamps through fuse boxes up to the circuits are universally 
composed of multiples of single 20-wire, the standard sizes 
being 7/20, 11/20, 15/20, 30/20, 60/20, 80/20, and 150/20; 
while for dynamos and heavy motor circuits 350/20 and 
550/20 are employed. The current density is usually a little 
balow 1,000 am square inch, which ensures in the 
lengths dealt with a very moderate Mire: | с The 
Japanese have, in their latest battleships, had the cables and 
wires attached directly to the decks and bulkheads, dispensing 
with backings, except where necessary for the heaviest runs 
or as packing to carry heavy rans of the larger cables over 
obstructions such as flanges of angle-bare, rows of rivet- 
heads, and the like. This makes a very substantial and 
satisfactory job. The practice in the U. S. Navy very much 
oo land practice. ч опе oe the aioe tt adopted in 
oreign navies appear to be so safe or so thorough as the 
British Admiralty method of lead-covered cables closely 
70 together, and visible and accessible throughout their 
en 


Where the wires go through watertight bulkheads or decks, 


Bize of the cable; the bulkhead is 


of course the bulkheads and decks must be made watertight 
behind them. A simple, compact, and effective method is 
as follows :—T wo реч of wrought-iron. plate are drilled 
with holes slightly larger than the siz of the cables that are 
to go through the bulkhead ; similar blocks of india-rubber 
inch thick have holes formed in them just the neat 
drilled with clearing 
holes ; a slab of rubber and an iron plate are placed on either 


Fira. 6.—ADMIBALTY PATTERN WATERTIGHT BRACKET. 


side of the bulkhead, the cables are drawn through, and then 
the plates screwed up tight. By this means pressure is put 
apon the rubber, which -tends to make the holes through 
which the cables peas smaller, so that the cables are gripped, 
and the holes are left watertight. 

A new arrangement (fig. 5) was introduced by the British 
Admiralty in 1898. Brass glands of tubular form screwed 


to take a nut at one end, an having central holes, previously 


tinned, about } inch larger in diameter than the cable 
intended to pass through, are inserted in the bulkheads and 
made watertight on iron by means of red lead. The 


: lead-oovered cable is drawn through, and its tape stripped 
back to bare the lead at the gland, s xy 


, & split tinned ferrule is 
then inserted to fill the olearance around the cable, 
and the whole is then sweated up solid by means of a blow- 


pi 
Fhe main circuit cables from the switchboard paes, in the 


taining a 8 and four pairs of terminals for the attach- 
ment of fuses and the branching of cables. Each of the 
four pairs of cables running from a section box terminates 
in a “ distributing box,” which is a similar box to the section 


4 » 
Fia. 7.—Navication Licurs ALARM, Еслі” AND SHIKISHIMA. 


box, and contains fuses and a double-pole switch. From 
each distributing box eight pairs of wites are taken, each pair 
leading direct to the terminals of one lamp. The advantages 
of the system are that it enables the electric light system to 
be entirely laid ont without any joints or branches in wires, . 


ке 


“ә tū - Re 
x MEE 
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thus N at once with what is usually an important 
вопгое of troub 


Fig. 6 illustrates a typical Admiralty watertight fitting 
showing tho method ol siriar.. оу рео wires are 
drawn through an india-rubber washer P rni with two 
holes, which fits tightly into the neck of the fitting, thus 


excluding moisture; the lead and the insulation are then 
stripped back, apd the bare wires led through holes in a slate 


Fia. 8.--Восноокнат AuTOMATIO PROJECTOR. 


disc which forms a separator; no lampholder, proper! 
speaking, is used, but the ends of the wires are turned bac 
with pliers to form hooks, and on to these bottom loop 
lamps, having twisted spiral platinum loops, are hung. 
ср ae are used because they best stand vibration and 
shock due to gun-fire. But this method of wiring is capable 
of озеро сан emi pde Es * hooks ч рите аге 
not properly formed and are not of exactly the right length, 
bad contact and sparking result, and the wires are burnt. If 
from any reason the hooks get injured or broken off, little 
pieces of wire have to be soldered on, which is not good. It 
would be mach more satisfactory if the wires terminated in 
fixed contact blocks, and the fitting, wired complete and 
provided with spring contact plungers, were then inde- 


pendently ; 

Every ship, of course, carries the ordinary international 
атов hta, port side starboard side green, and 
I white, which must be alight all the while the vessel 
is under way, together with white riding lights, which have 
to burn when the ships is at anchor. ritish ships, so- 
called position lanterns,” two in number, are carried on 
n when at anchor. In order to provide 
against failure of the navigating lighta, the lanterns some- 
times contain two lamps with an automatic switch for 
throwing the second into circuit if the first fails. This does 
not, however, make a good ment, because both lamps 
cannot be in the focus on the Fresnel lens, and if one 
is right other one must be out of position, Tell- tale 
кү (of which there rž коса Daa are sare са E 

ips to give warning if one o navigating lights fai 
Fig. 7 shows the arrangement devised by the author for the 
Fuji and Shikishima, An electric bell is provided with а 
relay wound to „stk of an ohm and carrying the full current 
of the 50-c.P. lamp employed, say, 24 amperes. This relay 
magnet holds a spring contact out of connection with the 
bell circuit while the lamp ourrent is on. On the failure of 
the lamp current the spring contact completes the bell 
circuit, and the bell rings continuously. A duplex switch 
in one watertight case switches both lamp and bell circuit, on 
together. A plug connection is attached near the lamp 
position, so that the lamp can be removed without disturbing 
the wiring. The bell circuit can be tested by merely switch- 
Ing on with this plug connection out, when, of oourse, the 
bell will ring if all is in order. 

For general fleet signalling, flashing lamps carried at the 


aro in the proper 


truck of the foremast are in fairly general use. They are 
designed so that any communication сап be effected by the 
use of the ordinary Morse code. И, 

The searchlight installation is usually considered one of 
the most im t sections of the ship's „Шиш, апа 
use was f ore electricity 
The Parsons 


` mirror of high quality. The inclined 


mirror. 
United States automatic horizontal 
carbon lamps are ing into favour. 
The crater of the positive carbon is, 
of course, tarned towards the mirror, 
the arrangement in this case giving 
the maximum intensity of the light 
at the onter edges of the cylindrical 
beam. The British War Office has 
also ado 


lamps. To get over this difficult 
the Schuckert projector, fig. 8, whi 
is standard in the Austrian Navy, is 
fitted with а soft, iron 
the carbon. This ring becoming 
when the current flows pro- 
duces a field along its axis 
which the carbon lies, and so keeps thé 
position. | M 
Searchlights are used a good deal now for long-distance 
signalling, and very great distanoes indeed have been covered. 
The common way is to make use of a round disc suspended 
on a spindle running through the projector barrel batween 
the lamp and the mirror, and vibrating this disc by means of 
a small lever-handle on the spindle. In some recent foreign 
pomen a flashing soreen, resembling somewhat a Venetian 
lind with the lathes vertical, has been fitted in front of thé 
front glass; the lathes are linked together, and their move: 
ment, from the in which the full light is shown to 
that in which all the light is cut off, is controlled by а small 
lever-handle mounted at the side. К | | 


CORRESPONDENCE. 


Economy of Mechanical Draught. 


I am interested in any facts or information concerning 
mechanical draught, but although I have gone into the 
matter, I cannot „as Mr. Steavenson does, to have 
studied the subject for 35 years; if pressed, I might acknow- 
1 to ae many months. 

evertheless, 


to be 500° F. at 


Say 1 lb. of contains 14,000 В.Т. units. 
19,600 B.T. units = 1:4 Ibs. of coal per minute, or 8€ Ibe, 


per hour. 
If we allow 8 lbs. of ооа! per hour for 1 1.H.P., then we 


have 104 H.P. per hour as the amount saved by mechanical 
draught, or as the running cost of the chimney draught. 
That is, the running oost of the chimney draught is 5] times 
that of the mechanical draught. 


. with their ships, 


much because Nelson and his captains 
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As Mr. Steavenson gives the cost per annum of mechanical 
draught for nine boilers as £648, then for the chimney 
draught it will ba £648 x 5} = £8,402—a tall order oer- 
tainly—but then Mr. Steavenson’s boilers never stop a 
minute from doing their highest duty from year's end to 
year's end. I know of a fan installation for three boilers, 
which has been working without tronble about 30 years; 
the first cost was probably not £100. | 

_ With an installation of fan (induced draught) with fcur 
boilers, put in by my advice, the waste gases go to the 
chimney at 234° F. | 

On the side of mechanical draught also comes 

reliability and independence of variation in atmosphere, and 
almost oertainly it is the root of the solution of the smoke 


question. 
: J 0 E. W. 
Fairfield, April 5th, 1900. | 


British Naval Engineers. 


I am very pleased to see that you are taking чү» пев- 
tion of the position of the engineers in the Engli avy. 
As matters stand at present, the Admiralty are riding for a 
fall, and a very bad one, as hard as they can. The present 
system is a return to the days when, practically, there was 
no navy—when troops were carried in hired ships, whose 
crews fought oocasionally, but whose principal work was the 
navigation of the ship, When the ship’s captain, or sailing 
muster, as he was afterwards called, laid his ship along- 
вїйө the enemy's, his work was done, and it, was to a large 
extent his duty to keep his orew out of the fight, so that they 
might be at hand to һап! the ship away when required, or to 
follow the enemy when required. 

. In Nelson's and in Hawke's time, the fighting element 
and the navigating element, had become blended, very much 
to the advantage of the service, and our most glorious battles 
were fought by men who knew exactly what they could do 
| and the exact effect of each sail the 
carried. The battle of the Nile was fought and won as 
were seamen, and 


‚ could handle their ships, as because they could fight. Во 


much was this the case, and so super 
officers in those days to the French, that'the French admiral 


` Bhip there were only 
pails, Bat in the old sailing ship, whatever her size or 


or were our naval 


considered it impossible for the English fleet to engage him 


in the way it did, and actually left his guns on one side—the - 
ide he thought was unassailable—practically unworkable. 
It was the same with Hawke at Quiberon Bay. The French 


admiral thought Hawke dare not follow him into the ba 
with a gale of wind behind him. And it must bs and 

that it was no foolhardy, daredevil trick that either Nelson 
or Hawke played. It was the action, in each case, of a man 
who thoroughly understood the machine he was handling, 
and what he could do with it. 

Perhaps the matter will come more forcibly before the 
minds of your readers when it is point ad out that there are 
at least 100 auxiliary engines in a modern battleship in addi- 
tion to the main engines, while in the old sailing line of battle- 
30 sails, all told, inolnding storm 


rating, every executive offioer was familiar with every por- 
tion of every sail, with every rope belonging to every 


‘sail, and with every accessory. The executive officer was 


trained from the very first to know the use and how to 


' handle everything connected with ropes, sails, masts, boa 


ta, 
and, in fact, everything connected with the working of the 


_ oocasion, and the work he had to 


| hip under all conditions, Не also knew the lace which 
eac 


individual man under his charge occupied on every 
rform. He knew what a 
man, what a sail, and what the ship could do under all cir- 
cumstances. .-. | 

. And the results were something startling. It was no 
uncommon thing for the principal sails of the ship, the 
topsails, and courses to be shifted, the shifting usnally 
involving the taking in of nearly all the other sails in 12 
minutes. In fact, there is one record case where the Orlando, 
going into Malta harbour before a light breeze, with ev 
stitch of canvas that could be crowded on her, shif 
topsails and courses, taking all the other sails in except the 
fore and aft sails, and re-setting everything in eight 
minutes, Compare this with the four hours required when 
Cervera made his dash. | 


| which it 


I believe myself —I give the opinion for what it is worth 
—that there is only one remedy, viz., to oombine the execu- 
tive and engineering branches. Cadets in the old sailing 
days were frained in seamanship and in navigation at the 
same time, and there was no difficalty about the matter. Let 


them now b: trained in engineering and navigation, and euch 
seamanship as survives, at the same time. e training of 


ап engineer is the very best the young seaman could have in 
thes» days. With а good engineering groundwork, his other 
work, navigation, gannery, &c., will come very much easier 
to him than it does now. 

His whole career should be one of engineering, of the very 
highest order. The ship is а huge engine , the guns 
are engines; the handling of groups of ships, so that they will 
not be dangers to each other, as well as to the foe, is un 
engineering problem. The most advanced thinkers in the 
Naval service fully realise this, as a perusal of the service 
literature will show; bat no man, however thoughtful, or 
however talented, can do much against the dead weight of 


an obsolete system. 
that should be 


There is, perhaps, one word of 
uttered before concluding this letter. In Nelson's, and in 


Hawke's time, we were undoubtedly better seamen than the 
French. Oar admirals, and our captains, could do and dare 
with English ships what no French admiral or captain could 
with theirs. It is not so now. If the that reach us, 
from those who have met French men-of-war at sea, are to 
be credited, French captains are at least as skilful, if not 
more во, in handling their ships than our own. | 


Sydney F. Walker. 
Bath. 


Hydro-Electric Phenomena. 


In the ши" of E 22nd, 1899, there 
appeared an account of a stra on displayed by a boiler 
i an electrical works in Birmingham. HUE 

A similar phenomenon nted itself at Foy & Gibson's 
boiler room (Collin ) during the earlier part of 1ай 


In this case if a person were to stand on the boiler plates 
and approach the hand to one of three valves which were 
coupled together, quite a severe shook could bs felt, and a 


k could be obtained quite 4 inch long. Some weeks 
after it was firet noticed, this particular valve had to be 
taken out and;another one put in its place, after which it 
was noticed that the action had ceased entirely. 

The only explanation I could give is :—Perhaps the valve 
mentioned had кое Lerden (probably ay ga 
forming a species of Leyden jar, was ў | 
action Б the steam. However, at the time I did. not attach 
any importance to it beyond its analogy with Armstrong # 
hyd 


ectrical machine. 
Sydney A. ES 


— 


Test of a Ventilating Fan. 


I worked at this question for many years, and have 
given it up because I found that as fast as I 
one fallacy, half a dozen sprang up in ita place. I am very 
unwilling to reopen the subject, but as I think I oan 
soms of the present apparent difficulties, I will shortly uy 
to show how they arise. | a. 
I have foand—and should have no trouble in proving it 
—that the more unfit a fan really is for the work to 
is applied, the higher will appear to be its 


efficiency. That will seem а paradox; it arises in this 
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way :—The vacuum, or apparent vacuum, is a function of 
the speed of the periphery ; result, put a fan on a mine 
20 feet in diameter, in a case in which a 80-feet fan 
should be applied to give, say, 60,000 feet under an 
inch water gauge—that is, the mine will give that quantity 
under that gauge, but having put up a fan which is too 
small, you are obliged to run the small fan at a d 
which gives, perhaps, 2 inches at the fan. Now you have 
got what I have long called the peendo W. G., and you 
can prove it, as I have done scores of times. 

In such а case, start with. the 2 inches at the fan; now 
go 10 yards away—you get, perhaps, 11 inches; go 10 
yards further away, you get 14 inches; finally, go NT 
until at, say, 25 yards, you get the 1 inch, which 
the true water gange of the mine, and under which a 
proper sized fan would have worked. 

Now you see where the fallacy comes in, you measure the 
air, eight times out of ten the measurement is wrong 
(because those who do it, don’t understand the nioety of the 
operation), they think there is nothing to do but read the 
anemometer, read the water gauge, and there ya are; why, 
І сап show you a letter years ago in one of the technical 
journals from a profeasor who laboured to prove that he had 
got more than 100 per cent. of efficiency. The question of 
the air measurement will take more time than I can on the 
present occasion give to it, but let those who want to under- 
stand the centrifugal ventilator, get and read a book I 

blished in 1883, it is a translation of a paper by Mons. 

urgue, to which I added an introduction, and is sold by 
Messrs. Spon. | ' 

I doubt very much whether these baby fans used for 
boilers are capable of being accurately tested, they don’t 
admit of proper tests either of the water gauge or the 
volume of air; an experimenter can get any results he likes 
out of them if he knows how to go about it. 

On one occasion I had to go to the top of the chimney to 
get a fair measurement, there being no room to do it 
properly in the mine, and the result was I knocked a result 

wn from 80 per cent. to something like 50. 


A. L. Steavenson. 


Information Wanted. | 


Ishould be glad to know whether апу of your readers 
have had experience in the driving of stones by electric 
motors for grinding Indian corn, beans, &o., and with what 
воо, = 


7 9. К. Peers. 
April 9th, 1900. | 


Wiremen’s Woes. 


It is high time that the state of affairs spoken of by 
“H. W. H.” in your issue of March 23rd were put an end 
to. We are continually having our attention called to 
articles and letters in the papers on the dangers of jerry 
wiring, yet nothing seems to be done to root out the jerry 


He gets on to a job as a helper, labourer, or as а 
carpenter, sees а bit of wiring done, and then bursts forth 
а full-fledged s wireman.. As in nine cases out of ten he starts 
for a much lower wage than a really capable man would 
require, he generally manages to secure a post. um, 

n addition to the fact that it is unjust to the wireman 
who knows his business thoroughly, he only manages to waste 
good ial, and generally brings discredit upon everyone 
and everything connected | 


- I know of а case where а man who has been a sailor on а 
imp, fireman on a trawler, а steam crane driver on the 
Manchester Ship Canal, and finally wireman in a shipyard. 
In a short time he manages to get 
55 not the largest, polyphase plants in the North of 
nglan | 
It is needlees for me to add that this man’s ideas of three- 
phase rators and motors, and the running of the same, 
l, be —.— keep thin d though he 
ill, he m to keep things going, and thoug 
does get things mixed, aad abate e entire works down at 
unexpected moments, he can m work out а good case 
against the engines or the driver А 


altogether, 


- The works’ manager who thinks he knows a thing or twr, 
or who is under the impression that he has got a good man 
at a brioklayer's rate of goes back to his office 
satisfied. en his men apply for an advance of wages, he 
tells them that the management is doing very well to pay 
them such wages for work that any sailor oan do in a couple 
of months. 

Another instance in the same district is that of a sailor 
who trimmed arc lamps in a shipyard for a few months, and 
then gets charge of a continuous current power and lighting 


plant, and is, in addition, wiring ships. 
Of course at regular periods he gives free firework displays 


in his power house, and the employés in the yard go in feer 
and trembling within handling distance of his motors. Yet 
this man can dash around the power station, an oil oan in 
one hand, and a spanner in the other, with such splendid 
effeot, that the works’ man is positively gratified, and 
remarke, as a spare armature Is being fitted, that It's a pity 
electric driving is so uncertain.” 

I quite agree that this state of things should never be 
tolerated, but it seems to me that it requires something more 
than “merely being made known” before they are abolished 


Wireman. 


I have read both letters on this subject in your recent 
issues, and can fully endorse the principle of H. W. H.'s” 


contention, although I have never seen a “labourer” in 


charge of installation work. ` When acting as foreman 
recently for a well-known firm of contractors, I had under 
me a young fellow with neither electrical nor mechanical 
knowledge, who was in receipt of 7d. per hour, and although 
he was a dead loss to my employers, they persisted in keeping 
him on; this is not a solitary case, I knew of many. Con- 
tractors expect their foremen to put up good work cheaply 
ed 3 with two or three good men and half-a-dozen 
еа 


“J. Bs” argumenta em be correct in his own case, but my 
experience convinces me that contractors, as a rule, are poor 
judges of a man’s ability. They ptefer the glorious un- 
avc of а learner at 6d.an hour to ап efficient man 
at 9 | | | 

| | H. 8. 


THE AOTION OF CARBON UPON REFRAC- 
TORY OXIDES AT HIGH TEMPERATURES. 
Br ALEO. A. BEADLE, ALBEE, F..8. 

THE soope of modern chemistry has been much widened by 
the ае of temperature through which reactions can 

9 


be stu the production of low temperatures on the 
one hand, al by that of high temperatures on the other. 


The temperature of the ordinary regenerative furnace, 
which may be taken as the highest practically obtainable by 
Heh gent un " dre is 3 m iler наа npo 

ifio heat o nitrogen which the oxygen o 
the ait diluted, the volatilisation of the. producta of com- 
bustion and the temperature limit of the carbonio oxide and 
water vapour before they become dissociated, all tend to 
prevent the heat from rising to such an intensity as would 
otherwise be possible. 8 ions have been made for 
burning the fuel under y increased pressure во as to 
raise the temperature of dissociation, but the impossibility 
of finding materials infusible enough for such а furnace, ав 
well as ошоду озон difficulties іп the way of stoking 
and feeding with air have 80 far prevented ita development. 
Were it possible to free the air of its nitrogen and other 
diluents at such a cost as would enable it to be used for 
large furnaces, one in the right direction would have 
been made, but up to the present this has not been possible. 

At present, therefore, the maximum temperatare practically 
obtainable in a regenerative furnace is frem 1,700° to 
1,800? O.,* and is not likely to be much increased. That cf 
the oxyhydrogen furnace is about, 2,000? C. 

The highest temperature actually obteinable is produced 


* Kohn. 
E 
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in the electric furnace by taking advantage of the trans- 
formation of electrical energy into heat when its passage 
is resisted. 

Those factors which combine to limit the temperature of 
a combustion furnace have no relation to the electric furnace, 
the temperature of which is imply limited by the volatilis- 
ing point of the substance heated. Since carbon, the con- 


ducting medium of the electric furnace, is one of the least 


volatile conductors with which we are acquainted, its boiling 
point may be taken as the highest temperature obtainable in 
the electric furnace. Thus it is possible to obtain a tem- 
perature of about 8,500° C.“ As it is only limited by the 
volatilisation of the substances contained in the furnace or 


by that of the products of decomposition, it would be 


possible to raise its intensity by subjecting to enormous 
pressure, and as the. electric furnace lends itself to such 
treatment, we may expeot that it may one day be taken 
advantage of. Increased may also help the 
. reactions to take place in some instances. 

In an electric farnace the current is first conducted by the 
carbon electrodes, but these, when once hot, are generally 
separated, so that the molten charge, generally consisting of 
a mixture of powdered carbon and some refractory oxide, 
has to convey the current itself. There is some doubt as to 
how this conduction takes place, but it appears to be partly 
from particle to particle of carbon and partly through the 
molten oxide, which has then bscome an electrolyte. 
Whichever is the case the result would be almost exactly the 
same, as may be shown. Suppose that the carbon alone 
conducts, then the temperature of each particle so conducting 
is raised until such a time as it is sufficient to cause it to 
combine with the oxygen of the oxide and so liberate 
carbonic oxide and the metal; if now another particle of 
heated carbon Ъз in the neighbourhood of the liberated 
metal then it will combine with it to form a carbide, 

The same reactions would ooour if we consider the con- 
duction to be ses hi from carbon to carbon particle 
through the medium of the oxide as electrolyte. One side 
of the particle will be acting as an anode while the other is 
acting as a cathode. On the anode side oxygen is liberated, 
and, being in ite nascent state, immediately combines with 
the carbon to form a carbide. If the carbon is in excess of 
that required to satisfy the oxygen of the oride, then any 
farther 1 tea decomposition is followed by a recompo- 
sition, ко that the carbide is never permanently decomposed. 

If, however, the oxide is in excess, the carbide, acting as 
the electrodes, has its carbon gradually dissolved out and 
evolved as carbonio oxide on the anode side, until at last 
nothing but the metal remains. If this action does take 
place in the electric furnace, then, even when the oxide is in 
exoess, carbides would be formed at the beginning of the 
reduction. 

It is difficult to say whether any such electrolytic action 
does take place. If it does there is every reason to believe 
that it is often accompanied by violent looal action, for many 
of the reactions of the electric furnace can be made to take 
place by means of sufficiently high temperatures without the 
aid of electricity. Thus many of the metals can be reduced 
at about 1,500° C. from their oxides by means of carbon. 
According to Hall, calcium carbide can be produced at a 
temperature of 1,020? C. е iar also produces calcium 
carbide in the blast furnace by burning a mixture of coke 
and lime with oxygen. | 

High temperatures have also been obtained by а: а 
highly alectro-positive metal to re-act with the oxide of a 
less electro-positive one, thus Goldschmidt reduces chromium 
with powdered aluminium. He also uces sufficient heat; 
by igniting a mixture of an easily reducible oxide and 
powdered aluminium, packed round an iron rivet, to make 
it white hot. Menke reduces caesium from its hydroxide 
with magnesium powder. Possibly the carbides might be 
made in а similar way. | 

Generally speaking, there are two reactions which сап 
take place when an oxide and carbon are heated ther ; 
first, the reduction to the metallio state; and secondly, the 
production of the carbide of the metal. It depends upon 
the proportion of the carbon to oxide introduced into the 
furnace as to which of these takes place. Table A 
shows the amount of carbon theoretically required to 


* Moissan, Violle. 


Кое reactions and the nature of the carbide when 
The first column gives the names of the metals (or nor- 
metals) which have been subjected to reduotion with carbon 
масо ма tare. The second gives the oxide most 
T о ined, the third, fourth, fifth, and six columns give 


not be exceeded, otherwise some carbide ша 
be formed ; whereas if the carbide is required the theoretical 


It is not absolutely necessary that the oxide should be 
introduced as such, but the metallic salts, which are capable 
of calcination to an oxide or a mixture of oxides, may be 
used. Thus sulphates, carbonates or other more complex 


ealts may be directly with the carbon. 
In this way Steinberg and Deutach mix together calciam 
chromite and carbon, and heat toa tem of from 


1,000? to 1,200? O., in which case metallic chromium is 
formed thus :— 
2 CaO, Or, О, + 8 О = 2 CaO + 8 CO + 2 Or. 
And similarly with the tungstate, tungsten is formed thus :— 
Os WO, + 80 = СаО + 800 + W. 


The following table shows the various metals which can be 
produced in this manner :— 


TABLE B. 
For production of metal. 
Balt. — — Metal produced. 
Per cent. of | Per cent. of 
salt. carbon. 
Calcium chromite ... 90 10 Ohromium. 
п chromate .. 75 25 
AME titanite age 80 30 Titanium, 
^ anganese. 
# molybdate ... 2 Y Molybdenum. 
Sodium bichromate... 60 40 Chromium. 
„ molybdate... 75 35 Molybdenum. 
„ Titanite 70 30 Titanium. 
„ tungstate 60 20 geten. 
Space does not permit of going carefully into the indi- 


vidual properties of each metal or carbide колон through 

the reducing action of carbon by the above-described беа Н 

but it is these properties which make the whole question of 

their production interesting both from a scientific and a 
w 


commercial standpoin 
Table D is, however, an attempt to describe in short 
the carbides which are 


some of the most useful properties 
not generally known. E 
- Two of only have come into commercial use; e 
caloium carbide, on account of its well-known property o 
evolving acetylene when decomposed by water, thus: 
Ca C, + 2 H, O = О, Н, + Ca (О H); . 


and secondly, silioon carbide C carborundum ), on account 
of its excessive hardness, which is between sapphire and 
diamond. It will be seen from the table that these 
carbides might be replaced by others. Thns boron carbide 
(B, О) would replace silicon carbide, Barium carbide, 
strontium carbide or lanthanum carbide might replace 
calcium carbide, but for the value of their ive bases. 

The amorphous carbides are nearly always black, but there 
is reason to believe that many of the crystalline substances 
would be colourless if perfectly pure. 
cco 8 el ins place when some pras ei 

ides are decom with water are perha mot 
interesting features. 5 

Thus, manganese carbide evolves a mixture of methane 
and hydrogen, according to the equation, 


Mn C + 6 H, O = Mn (0 E), + C H. + H, 


C Ee of the cerinm group evolve methane and acetylene, 
us: 
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TABLE А. 


For production of metal. For production of carbide.) 


Metal. Oxide. Formula of carbide. Authority. 
Oxide Carbon. 
Aluminium A's О, 74 26 65:5 34:5 Al, С, Moissan. 
Boron Ba, O, 66 34 59:5 40:5 BO Wahl & Greene. 
m 8 Ba, O, 66 34 63 5 86:5 В, О 
Osesium .. Os HO 89:5 105 86 14 Or, О, 
Calcium eee Oa O 82:0 17 5 61 о, оов ove 
Oerium . ^ Ce O, 87 5 12:5 98:5 21˙5 Oe О, Bullier. 
Ohromium Or O; 73:5 26:5 s ix Carbide Шин о! to11:9 per cent.) Müblbüuser. 
Q oar LJ 
Copper % „ба О aes РА Takes up a little carbon. Moissan. 
Gol = Av, О, i - Does not dissolve carbon. " 
Iren А Fe О 86 ‚ 14 83 18 Fe, С De Benneville. 
Lanthanum Le, Os 90 10 79 5 20:5 La Ca Bullier. 
Lende En dés A Does not dissolve carbon. Moissan. 
Magnesium Mg O 71:6 28:5 455 545 Mg O, 7 
Маек Я M», О, 82 5 17:5 79:5 20:5 Mr, O Wahl & Greene. 
Moly um Mo, O, ia "E à Me, Os 7 
Potassium % K, O 88:5 11:5 7265 27:5 K, 0, Mühlbáuser. 
Seleniam | Se O, 82:5 176 68 32 . Ве 0, ? 
(or non-volatile 
selenite) | 
Bilicon ove . Bi Og 71 5 28˙5 62 5 37 b Bi О (carborundum) eee ees" 
Bilver T Ag: О iis Takes оа up at Due ox NUBE Moisson. 
separates out as gra on à 
Bodium Ма, О 84 16 695 36 5 Ns, б, ? 
Btrontium 89:5 105 74 Se О» Bullier. 
Thorium.. ; Fh О, `915 85 84 b 155 Th 0, Kohn. 
Titanium Ti O, 87 23 69 91 Tio ái is 
Tungsten WO 86:5 13:6 845 155 Wi О Moissan. 
Uranium. Us O; 89 11 80 20 Us с, " 
Zirconium sve Zr 0 83:5 165 77:5 24:5 ZrO Kohn. 
TABLE D 
Carbide Hardness Density Appearance доноп Dh Upon Action of, upon water. Authority. 
А!, С, oe 2:36 Hexagonal laminz | Little or none. . Blowly evolves methane (ОН) Moissan. 
Ba С, Я - Blowly decomposed Bvolves lene (O, H-) Wahl & Greene, &0. 
B O ss a Metallic lustre. Unacted upon U upon. н 1 
В, О Harder than 351 Black crystals. Unacted upon. Unacted upon. Mühlháuser, Moissan 
lee Si O (nearly 10) | 
d [rr ooe [I1 [II | ese eee eee eee 
Os Os m 222 at 18° Black. Slowly decompos:d. | Evolves acetylene. e 
Oe 0, [Ir eee eon Slowly decomposed e Evolves 5 of methane and Moissan. 
acety 
кшш Black crystals. No action. No action at ordinary temperature. s ons 
car bi 
Fes O ves Slight action fins (butane) and Warren. 
| olephines detected (7) 
112 0 : Evolves acetylene. Ballier. 
Mr, О m 689. 36 ré Evolves mixture, methane and Moissan, 
| J 
mi 98 Q) ies Black crystals. Unacted upon. U upon at ordinary temp. Moisean. 
2 -3 TIS coo coe ITI 00 06 eoe 
Be C eee | eee 000 eee [EJ ов eee 
Bi 0 9 to 10 3 23 Black (pure No action. No action. FitzGerald. 
(nearly 10) colourless) : 
№, O, eee 000 eee [Ir] soo coe poo 200 
Вг 0, es U eee Evolves acetylene. Ballier. 
C; Some action. Bvolves acetylene, methane and Kohn, 
e hydrogen. 
Ti O - No action. No action. Kohn. 
Wi O Black crystals. No action. Very slight, evolves acetylene. Moissan. 
Us C, e " Er A rare a ааа, acetylene, Moissan. 
an 
Ze 0 m - No action. d No action. Kohn. 


8 Oe O, + 6 H, O = 8 Ce (O E), + O H. + 0, H.; 


irum thoríum and uranium carbides yield, in addition, some 
en. 
Moisson has suggested that the natural hydrocarbon oils 
and gases evolved from the earth may owe their origin to the 
decomposition of carbides, which have been formed ages 
цо at high temperatures under the earth's crust, by water 
which has found its way down to them. | 

The carbides of boron, chromium, silicon, zirconium, 
Titanium and molybdenum, are almost as indifferent to oxida- 
tion by water as carbon itself. | 

It may be көеп from the above that this branch of chemistry, 
depending in many ways as it does upon electrical energy for 
its existence, must grow to become of great interest to the 
electrical engineer | 


the discrepancy 


LONDON COUNTY COUNGIL. 


AT & meeting of the London County Council on Tuesday the Finance 
Oommittee reported that the Hampstead Vestry applied for 


р 

being for enginee works, and £40,915 buildings. The Com ; 
mittee was advised that £38,134 
The difference of £3,781 arose y from a deduction of £2,350, 
which the Oouncil's architect had found it necessary to make from 
the sam of £6,000 included for foundations, and as the information 
supplied by the Vestry was not sufficient to justify a larger sum 
being recommended. The remainder of the difference was acoounted 
for by some small sums which should be charged to maintenance, 
The Committee stated that the architect experienced t difficulty 
in obtaining the particulars from the Vestry’s officials, and 

in the figures might be, and the delay which had 
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0 of the sanction was due to that action on the 


the engineering plant the Committee mentioned that £53,606 
might be sanctioned for 42 years for electric lighting, and £218 for 
15 years in respect of street lighting works. e sum asked for 
under that head was red 


estry. The Committee accordingly recom- 
mended the Oouncil to sanction £90,740 for a period of 42 years, and 
£218 for 15 years. К 


WIRELESS Тигвавлрнт ғов THE Fm BRiGADE. 


The report of the Fire Brigade Committee referred to the large 
expense which would be in order to connect the fire alarm and 
telephone apparatus in the street station at Streatham Green with the 
temporary fire-atation in Mitcham Lane, Streatham. Under the 

the chief officer of the Brigade had suggested that a 
trial should be made of the Marconi system, and he had been in com- 
munication with the Wireless Telegraph Company on the subject, 
The company had agreed to instal and maintain the necessary instru- 
ments for a period of two years in consideration of an annual 
payment of £50; the instruments to remain the property of the 
company, and the poles to be erected by the Council. 

It was pointed out by the Committee that the proposed arrange- 
ment would be lees expensive than the laying of underground pipes 
estimated by the Post Office autborities at £280, sud that the experi- 


ment would afford an opportunity of ascertaining whether wireless 


telegraphy could be further adopted for use by the brigade. Asa 
derer the Committee recommended the acceptance of the com- 
pany’s offer. : 


Tus TELEPHONE POSITION. 


It was stated by the Highways Committee that their attention had 
= AULUS the letter кел ерте ю си кш of the 

un e general mansger of the Nation ephone Company 
in relation to the company's underground works, Having regard to 
the litigation pending between the Oouncil and the company, the 
Committee did not consider it desirable to make any comment in 
reference to the statements contained in the letter. 


ALTERATION OP PRESSURE IN THB CITY. 


The пате Committee announced that the City of London 
Electric hting Oompany had applied for the consent of the 
Council to an alteration of its standard pressure of supply under the 
Southwark Electric Lighting Order, 1891, of from 100 volts to 200 
volte. There was no reason why the desired 


1. That when an installation in any consumer's premises is to be changed to 
the higher pressure, the undertakers shall themselves carry out, or bear the 
cost of, any alterations which may be necessary in the wiring or the fittings of 
such premises, and shall at their own cost execute any repairs and make good 
any damage or injury to such premises which may be rendered necessary, or 
caused by, the carrying out of such alterations. Provided that, if any dispute 
shall arise between the undertakers and any consumer as to what alterations or 
repairs may be Оссо ог what damage or injury to such premises has been 
caused as aforesaid, such dispute shall be decided by an arbitrator to be agreed 
on between the undertakers and the consumer or, failing agreement, to be 
appointed by the Board of Trade on the applioation of either p after notice 
to the other, and the expenses of arbitration shall be borne an paid as the 
arbitrator may direct. 

2. That in the case of special fittings, and for lamps of small candle-power, the 
new lampe shall be arranged in series where so desired by the consumer. 

8, That all the consumer's lamps in use and in stock shall be replaced by 
the undertakers, free of charge, with new lamps suitable for the higher 
pressure. 

4. That when any such supply has been changed to the higher pressure, the 
consumers shall be informed, in writing, by the undertakers that all the neces- 
вагу alterations have been made, and that the installation is in а satisfactory 
condition, ` 

б. That when any such supply is to be changed to the higher pressure, the 
undertakers shall offer to the consumer to communicate with the fire insurance 
companies conoerned, and shall take all reasonable precautions to prevent the 
policies being affected; and if any increase shall be made in the premium 

ed upon such polícy, in consequence of the change to the рее pressure, 
the consumer shall be entitled to deduct the amount of any such 
the paymentto the undertakers for electric supply. 

6. That the undertakers shall make good, at their own expense, any defeota 
which may develop in any installation within 19 months of the date when the 
8 is changed or the alteration completed (whichever may be the later 

ate), where such defect can reasonably be attributed to the increase of pres- 
sure, Provided that if any dispute shall arise between the undertakers 
and any consumer as to such defects as aforesaid, such dispute shall be 
decided by an arbitrator to be agreed on between the undertakers and the con- 
sumer, or, failing agreement, to be appointed by the Board of Trade on the 
application of either party after notice to the other, and the expenses of arbitra- 
on shall be borne and paid as the arbitrator may direct. 

7. That if the supply be given by & three-wire system, then subject to the 
approval x the Board of Trade, the middle wire shall be earthed as that Board 
may direc 

8. That when the supply is avi to the higher pressure on any consumer’s 
premises, a reduction of not less than 15 per cent. shall be made in the price 
charged for supply at the time at which the change is so made. 

9. That no increase shall be made in the price charged for supply to con- 
sumers who, under the powers conferred by the Board of Trade regulations, 
refuse to consent to the change in the pressure. 

10. That in all cases where three wires are brought into any premises with 
any pressure above 220 volts between the outer wires, either one outer wire 
shall be removed, or the two sides shall be separated by a reasonable distance, 
the middle wire being split and proper fuses placed upon it, thus making two 
pairs of undertakers’ terminals at least 6 feet apart. 

11. That the undertakers, when the supply is given by an alternating system, 
shall, whenever called upon by a consumer, provide upon the preiuises of such 
consumer a two to one transformer. 

12, That a print of the foregoing terms and conditions shall forthwith be sent 
by the undertakers to all their consumers. 


* 


norease from 


* 


LEGAL. 


Tum Аттовивт-бвнивлг. v. NaTIONAL TELBPHONS CowPANY. 


THIS case was before Mr. Justice Bigham and Mr. Justice Obannell, 
sitting as a Divisional Oourt of Queen's Bench on Friday. Mr. 

and Mr. Inglejoice were with the Attorney-General, and 
Bir Е. Olarke, Q. O., Mr. Joseph Walton, Q.0., and Mr. Roskill, 
appeared for the company. 

The ATrogNEEf-QENBRAL said their Lordships would not be 
troubled with the case. The information was brought to restrain the 
breaking up of streets by the Telephone Company without the 
license of the Postmaster-General. The matter was to a certain 


aing necessary, and it appeared there were 


y. Sir Edward Olarke and he agreed to this arrangement, 
hearing should stand over for three months, the defendants 
undertaking in the meantime not to bresk up the surface of any 
street in the Oounty of London without obtaining the authority of 
the Postmaster-General and the consent of the London County 
Oouncil as prescribed by the Telegraph Act, 1892, costa to be costs in 
the i formation. 

Sir H. Ставки said there were some very important questions 
which would have had to be argued at some length before their 
Lordships if the case had gone on. The company made no admission 
or concession in agreeing to the undertaking which had been 
mentioned, aud which he hoped would result satisfactorily to both 


The hearing stood over accordingly. 


TURNER v. BBINSMBAD. 


Ix tbe Queen’s Bench Division of the High Oourt of Justice on 
Ssturday, the case of Tarner & Son v. Brinsmesd, which has been 
previously reported, was before Mr. Justice Mathew for further con- 
sideration. 


to call Prof. Kennedy again. 
He had fixed his remuneration ap to date at 75 guineas, to be paid 
equally by the parties. Oo Saturday it was observed by his Lordship 
that the plaintiffs could not claim in full for the new lift which 
they had had to buy. An endeavour was again made by counsel to 
come to an arrangement in Court, and then his Lordship sag- 
gested an adjournment to his private room. This was agreed to, 
and ultimately, when the parties had returned into Court, 
it was stated that it had been agreed that the record should be with- 
drawn on terms, the plaintiffs to pay the defendant £100 towards his 


. Costs, plaintiffs to have the return of the lift which they fitted, with 


the exception of £99 worth of work mon which the defendant 
is to keep without making any paymen 

Mr. Јагу, Q O., said he thought that was a very fair termination 
of a rather disastrous litigation. 


which would have carried plaintiffs and defendant er in those 
Oourts. The plaintiffs had been unfortunate in undertaking so 
serious а contract as that, but he thought they were entitled to com- 
plain, that their attention was not called earlier to what the engineers 
ought to have discovered to Ъз defects in the design of the electric 
lift, though it was probable it would have entailed serious expense on 
the plain'iffs to make it an efficient affair. He was sorry that better 
terms could not Ъз arranged for the plaintiffs, but he thought they 
had acted wisely in falling in with the suggestion that he bad made. 
On the other hand, he thought that the defendant had met them 
fairly, although it hai ben at the eleventh hour. 


BUSINESS NOTES. 


Books Received. — Electrio Ship Lighting,” by 
John W. Urquhart. Second edition. London: Orosby Lockwood 
n Witelew Telegraph and Hertzian Waves,” by В. В. Bottons 

ч 2 А Я А 
London: Whittaker i бо. 3s. 


Catalogues and Lists.— Meesrs. Ernest Scott & Mountain, 
Limited, have sent us a mounted card containing ulars of their 
enclosed two-crank compound engines coupled to two-pole and four- 
pole generators. The card gives partic of the firm's standard 
sizes of engines, with the output to be obtained at M ra erras 
pressures and speeds. The same firm sends us sheets 
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electrically-driven hydraulic pumps, and a group of eight 60-н р. 
electric motors of а special vertical type for driving centrifugal 
pumps on а fi ating pontoon dock. | 

From Messrs. Mather & Platt we have received an advance copy of 
an excallently printed pamphlet, illastrated with some fret-class 
pictures, of the “ Reeves " pue filters for the purification of water 
for town supplies, and for industrial purposes. The views are taken 
from photographs of plant which has been installed from time to 
time by the Reeves’ Patent Filters Company, Limited, of London, 
and by Mosers. Mather & Platt, who have now taken over the business 
of the Reeves Гом ae | 

The Sun Elect Company, Limited, of Charing Oross Road, 
have issued a new liat (April, 1900,) of electric light accessories. As 
ite title indicates, there is a variety of switches, switchboards, cut- 
outs, plugs, ceiling roses, San and Oryselco lamps, wires, jointing 

, steel conduits, and other things required by those carrying 

out wiring and installation work. The letterpress is well arranged 
and fully illustrated. Prices are given. 


Bankruptcy Proceedings, — Under the failure of 
Francis Beville de Foe Paynter, electrical engineer, 2, Faversbam 
Road, Oatford, a sitting of the London Bankruptcy Court was held on 
the 6th inst. before Mr. Registrar Brougham for the public exemina- 
tion of the debtor. The receiving order was made last December in 
the Greer wich Court, but the proceedings were subsequently trans- 
ferred to London. Accounts have been filed showing total liabilities 
£3,616 12s. 7d., of which £2,009 19s. are expected to rank against 
assets valued at £1,493 6s. 5d. The deficiency account shows that on 
April 1st, 1898, the debtor's assets exceeded bis debts by £433 7s. 5d. 
That surplus ba» entirely disappeared, and is replaced by the present 
deficiency of £576 12s. 7d , the explanation being that a net loss of 
£200 bas been made on the trading since April 18, 1898; £510 has 
been expended during the same period upon housebold and personal 
necessities, and £300 has gone in exorbitant interest on borrowed 
moneys. The debtor commenced business in May, 1898, at 64 and 65, 
Obancery Lane, where he traded up 6» last June. Since then be has 
been without occupation, and he nttributes bis insolvency to having 
lived beyond his income, law costs, and exorbitant interest cbarges. 
He became aware of his insolvency about a year ago. Upon tke 
N of the Official Receiver, the hearing was adjourned until 

у 


Liquidations, Dissolutions, &c.—The Commercial 
Ozone Syndicate, Limited, is win up voluntarily, Mr. W. W. 
Fatcher, of W. H. Pannell & Oo., ghall Street, I. O., is the 
liquidator. 

Conduit эши attention of those interested in 


the conduit system of wiring is invited to а new type cf improved 
circular junction boxes now being placed on the market by 


Hayward, Tyler & Oo, of Whitecross Street, Ж.О. The boxes, we 
are re the result of many years’ experience of wiring in 
iron pipe, and are made in three different sizes, viz, 34 inches, 


41 inches and 63 inches. The rim and cover are turned so that the 
box can be made perfectly watertight. The same firm are also makers 


of rectangular boxes, split tees, and split bends. 

Doré's ** London."—It were nothing short of presump- 
tion to-day to recommend the work of the brilliant Doré, whose 
humanity of touch has appealed to myriads of admirers. Ons often 
hears the remark passed that the countryman koows more about the 


sights of London than the Londoner himself, who lives and moves 
among them every day; but we should imagine that even the most 


-hardened Londoner must see things in a different light after stady- 


ing the representations of Doré as he went in and out among the 
scenes and thousand wonders of this great metropolis. His illustrs- 
tions of the salient phases of London and Londor life by day and by 
night bring home to one the everyday scenes of the Ойу man’s life, 
features whose greatness he is apt to miss because he is so accustomed 
to them. In the re-issue of Doró's great work, London: A Pil- 
grimage," now being brought out. from the Christian Budget offica in 
a couple of dczen fortnightly parts, our readers will be able to obtain 
the artistic productions of Quare Doré, combined with the literary 


talent of Blanchard Jerrold, whose notes even in the preface, where 


ihe wanderer's p me is outlined, hold one deeply interested 

from first to last. The engravings are in Doré's first style, and are 

Lape on a thick toned paper, the siss of page being 12 inches x 
es. | | 


Electric Boot-making.—At Wolverhampton electricity 
is to be utilised in the manufacture of boots. Messrs. James Baker 
and Sons, Limited, boot manufacturers, Cleveland Road, are at the 


present time putting down an electric motor for the purpose of 


driving э portion of the machinery used in making boots and shoes. 


Electric Light and Power Stations for Vienna.— 
The report of the committee of experts upon the tenders for the 


This firm will also receive the order for the plant for the municipal 
tramways which will require to begin with an aggregate of 3,000 н.р, 
which is to be supplied from five generating units. Another plant 
of 3,000 E P. is to be erected for the generation of electricity for 
light and power. The buildings are to be so аттап as to allow 
for the erection of a farther eight generating units for the tramways 
and four for light and power. The firet power house isto be ready, 
at least in part, by the middle of 1901, and in complete working 
order by the end of 1901,and the second power house is to be 
ready shortly after. The undertaking is financed by the Austrian 
Läuderbank and a loan of 30,000,000 krone (about £2,400,000) is 
to be raised by the municipality. . 


Hope-Jones Organ.—An organ on the Норе-Јопев 
dien system bu tes dedicated at the Sutton ( Birmingham) 
Parish Ohurch. 


How's Bnsiness?—We have had experience of things 
ing "on the wear," but did not know until the other day that 
electrical engineering was in that way. We knew that electricity 
was “in its infancy,” and inquired farther, and finding that the 
headline Е Engineering on tke Wear appeared in a New- 
castle paper, our error became ap t. The article was one 
drawing attention to the large number of important electrical con- 
tracts D n Pay ies by the пап д Forge к 
Engineering Works, inclu our e engines and dynamos, &c., 
for the Sanderland Corporation; two 250 н.р. triple expansion 
engines and Pallion dynamos, together with a number of motors from 
6 to 40 K P., and а у electric travelling crane for 
a leading shipbuilding firm inthe Wear district. Other generating sete 
are ordered for London manufacturers, and ship lighting installations 
for vessels building on the Wear. A portable electric saw bench has 
been introduced with great success, and is being well pushed; an 
installation is going to the Oontinent to Gilsland, and so on. A 
special quick despatch contract was recently carried out, which com- 
an installation of two engines and dynamos, with 150 lights, 

or a new steamer which had been chartered as a Government 


and altogether the com 's recently opened electrical department 
i doles 504 business. ы т 
Imports of Foreign Electrical Plant.—During 
March last foreign electrical material and apparatus valued at 
£73,085 were imported into this country as — with only 
£60,780 in the preceding month. The value of such im daring 
the firat three months of the year has reached a total of £197,018. 


The Institution of Junior Engineers.—At a meeting 
held at Westminster Palace Hotel on Friday, April 6th, Mr. Basil Н. Joy 
presiding, а paper wae read by Mr. W. Porter on A Com- 
parison of Railway Bridge Structures of Moderate Dimensions and 
of Methods of their Working Loads.” At the next 
meeting, May 18th, a paper on “А Short Review of the Motor Oar 
Industry, Past and Present,” will be read by Mr. Oharles H. Rush 
and Mr. Basil H. Joy. / 


The Jones Underfeed Mechanical Stoker.—As the 
result of a short notice of this stoker, the agents in this country, 
Messrs. Moffat & Oo., of Charterhouse Square, have sent us some 
further papers relative to the machine, together with illastrations 
and figures of tests. It appears that the machine is in extended use 
in America and Canada, and that it depends entirely upon mechanical 
draught, the air inlets being along two rows only, and there being no 
grato but merely a dead plate surface from which we estimated that 

any case despite the mechanical dranght, the rate of combustion 
per square foot of area of “grate” surface would be low. While the 
teats appear satisfactory we find nothing to indicate at what rate 
combustion was effected. The forced draught and the very thick 
bed of fire are certainly steps in the right direction, and the extended 
use of the furnace would seem to indicate. that it does give a 
sufficient output. In опе test, indeed, we find figures given. In 8 
hours 3,848 Ibs. of fuel were burned on а grate of 45 feet area. This 
is equivalent to barely 10 lbs. of coal per square foot per hour. True, 
the hand-fired grate displaced had an area of 675 square feet and 
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burned 6,055 Ibs. in 8 hours, and burned somewhat over 11 Ibs. per 
square foot per hour. Во far this result must be eminently ratisfac- 
tory to the steam user in particular, but in English practica where, 
with ordinary hand-firing, we burn upwards of 20 and 25 lbs. per 
equare foot, this form of coking stoker, however excellent in principle 
and in economy, could not be entertained unless it can be shown 
capable of coking ite charge at the higher rates. There does not 
seem to us а sufficient reason for limitiog the air inle* unless it be 
that the rate of coking cannot be iacreased beyond 10 lbs. Several 
tests are recorded in the pamphlets, but none afford tbis really vital 
information to enable one to come to a better conclusion. As above 
stated, tho doubt in our mind is rather one of quantity than quality — 
assnming, that is, that the diffi;ulty of compelling the green coal to 
rise evenly from all of the retort, has been effectually overcome 
by choice of suita 

and auxiliary pushers. 


Lifts.—The new yacht Victoria and Albert now being 
built for the Queen, is to be fitted, by Messrs. Waygood & Oo., with a 
роши lift for Her Majesty's use. The lift will run from the state 

о the upper deck, ard will be contracted upon 5 
designed by the firm to conform to the special difficulties of the case. 


Motor Car Exhibition.—The Automobile Olub's Motor 
Car Exhibition opens at the Agricultural Hall, Isli ‚ to-morrow, 
Baturday, April 14th, and continues until the following 
Baturday, 21st inst. Mr. Chas. Cordingley is the business manager of 
the exhibition. 


occurrence. In this connection a роп 
ments are now boing made for the holding of a conference of all the 
London local authorities, some 40 in number, for the of con- 
sidering the desicability of asking the London Oounty Oouncil to act 
as the central insurance authority for the whole of the metropolitan 
spoons authorities. Ia the meantime, the fact may be recalled 
a few years ago the Oounty Oouncil p & special com- 
mittee to invostigate the subject, and much time was devoted to the 
preparation of statistios in order to ascertain whether it would be 
possible and advantageous to establish a municipal insuranoe society. 
After due consideration, however, the Council decided not to enter- 
tain the proposal, but whether the tations intended to be 
made by the forthcoming conference will have the effact of reopening 
the question is a matter for the future to determine. 


New Cross.—A large new factory for the Mazawattee Tea 
Oompany is in course of erection at New Огош. The works, part of 
which are already in operation, are not only lighted by electricity, 
but all the machinery is being electrically driven. Several of the 
motors are located above the ground, in recesses formed in the walls, 
and drive the shafting by means of the special “ Silent” chain made 
by Hans Renold, Manchester. This type of chain is beginning to 
come into extensive use among electrical engineers, it being now used, 
among others, by the India-Rabber and Gutta-Percha Company, 
Messrs. Crompton, Messrs. Johnson & Phillips, &c. 


.  Non-magnetic Watches and Clocks.—On the City and 
South London Railway we understand that the non-magnetic brakes- 
men's watches, station and other clocks over all the system have 

been supplied by Mr. J. Sewill, of 30, Oornbill, Е.С. 


Paris Exhibition.—Messrs. S. Smith & Son, Limited, 
Brand, W. O., whose name is familiar to everyone as makers of 
д кшш watches, have despatched a valuable exhibit to Paris. 
It consists of watches and clocks to the value of about £15,000, of a 
vary high class of manufacture. There are about 100 watches, the 
average value being from £70 to £80, and about 20 clocks, the 
majority being non-magnetic. Messrs. Smith are endeavouring b 
their exhibit to show, and we believe they will succeed, that a ve 
high standard exists in English manufactare compared with Oonti- 
nental makes. 


The Siemens Companies.—The Financial Times says 
that a general meeting of the German Siemens & Halske Company 
bas been convened for the 19th inst. in Berlin, when a proposal will 
be made to increase the share capital from 45,000,000 marks to 
54 500,000 marks by the issue of 9,500 new shares of 1,000 marks. 
Of this number 4,500 shares will ba offered at the rate of 155 per 
cent. to existing shareholders, whilst the rema 5,000 will be 
issued to members of the Siemens family in return for the transfer 
of shares to the extent cf £200,000 in the English concern of Siemens 
Bros. & O»., Limited, and of shares to the value of 2,000,000 roubles 
in the Rassian Siemens & Halske Company in В}. Petersburg. By 
this means the German company will secure а direct intorest both in 
the Russian and English concerns, whereas it has hitherto only been 
possible to ob'ain the co-operation of tbose undertakings by reason оё 
the persons] holdings of the members of the Siemens х 


Society of Model Engineers.—At the monthly meeting 
on April 3rd, Mr. James О. Orebbin read a paper on Model 
Boilers.” The lecture was il. ustrated throughout with lantern slides, 
Ys эм principally devoted to considera of boilers for model 

m tives. 


angles, and sultable arrangement of pushers 


Patent Switch Gear.—We illustrate below a patent 
switch gear (Lucas's patent) which has јаз been brought oat by the 
Edison & Swan Oom . The chief points of advantage claimed 
for this switch over the ordinary multiple contac} switch, where the 
contact lever is mounted in the same plane as the board, are:— It 
takes up very much less space on the board iteelf. Any number of 
such switches can be clamped on together on a common axle and 


worked simultaneously or independently, or in any relative position 
. large number of con. 


and clamped 
axle that each one makes contact slightly after the other, thus giving 
any number of contacts contained in a small space 
of adjustment, and, erg ris the switch can easily 
to an 
almost an 
from the disposition of the contacts and the distance the handle 


Trade Announcements.—The Central London Railway 
ору have removed their general offices to 125, High Holbom, 


Messrs. Barnett? & Oo., electrical engineers and oontractors, 146 
of 30, Kingsland Road, Shoreditch, have removed to 79, Camomile 
Street Ohambers, Bishopsgate. 


Westralian Electrical Trade.—From an advertisement 


Western Australia, are to represent 
of the world. Mr. Wall is now on a visit to England. 


Workmen's Compensation.—At Leeds County Court 
on 6th inst. a labourer claimed 103. а week compensation from Messrs. 
Oattriss, Wallis & Oo., electricians, in ot of the loss of an am 
which was caught in some machivery. torn out. There was D0 
opposition from defendants, but it was stated that the company was 
in voluntary liquidation. An award was made on the of the 


claim. 

A Scotch Court has granted a labourer compensation amounting to 
10s. weekly while incapacitated, because he, while in the employ o 
the National Conduit and Oable Company of Glasgow, was injund 
about 10 or 11 days after he had entered their employment—while 
holding a wedge which another labourer was ‚ The 
hammerer seems to have mistaken the man’s hand for the and 
treated it accordingly. It was not easy to decide what were tbe 
“average weekly earnings,” on account of the brief period of bis 
employment. 


ELECTRIC LIGHT AND POWER NOTES 


Aberdeen.—The Oounoil has agreed to acquire the p 
pers поко as Doe Village, and situated between Crown Street at: 
Wellington Road, for the purpose of erecting проп it a new 
station at а cost of £8 000. 

Alfreton.— The District Council has sealed an вртеше! 
with Mr. J. B. Barnes, who has been appointed electrical engineer i 
carrying out а scheme of electric lighting in the district. The « 
of the undertaking is estimated at £12,020. 


Barking.—An electrical сино was opened o Fay 
. Ado Er 
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of electric light fittings, heating, cooking, and medical appliances 
ventilating fans, and electio motors, showing their applications. Mr. 
oe resident electrical engineer, read a statement at 


mained 
and we have no doubt will lead to a marked increase in the 
for electricity. 


Brighton —The Lighting Committee reported to the 


Council last weck that it had ved letters from Mr. Arthur Wright, 
the electrical engineer, | 


suggesting the 1 of Mr. J ;as acting manager during Mr. 
deberet cg an alteration in the terms of his own mx ement. n i 


ull responsi- 
carrying on of the electric 
y neoessary, or even possible, 


for him to continue to be nominally responsible for all the ordinary routine 
e 


work of the b аз the heads ol the different departments were now рег- 
fectly able with the olp of the acting m to out this every-day 
routine wor 


he should, in Tatura: be the consulti 


8 
would be to superintend the design of new extensio advise the hing 
Committee on commercial and tech эы rus 


the ао manager, the оооп of the staff for the proper carrying on of 
the supply business. Should he at any time have to be abesnt from England, 
e would undertake to appoint a duly qualifi and civil engineer to 


on of the Brighton elec- 
e last 19 years, he was 
eement, should the Council desire it, to act as con- 


arrangement he would be willing to pay his travelling expenses, and thought 
hi фет towns woul be of material service 
ey Brighton on. As he had at рев no intention of moving his 


tion's elec- 
-reliance and 


be at liberty to terminate the „ on three months’ notice.. The Com- 
mi à 

pro tem, 

"The discussion which followed was very 


Bristol.—The following fipur&—which were given in 
support of Alderman Peareon's contention at the recent Local Govern- 
able terms for repayment of capital dd other Канаат electrical 

undertakings terest:— —— 


than to Bristol—are not without in 
er ов Rate of 
. 81s repay- | 
— i, 2 payment ment Remarks. 
ar. r 
1999. | She year. | cong 
Glasgow ii. 223,000 840 1 0 0 Annual R 
E w "T ix ч u e ent. 
Edinburgh .. vs 866,570 9,566 9 19 dadas 
* METROPOLITAN 
VESTBIES, Fe 
- Hammersmith aa 66,661 958 1 8 9 
Hampstead .. - 128,570 1,197 0 18 9 
2 ee ee 1,800 1, 1 4 0 Е t 
Shoreditch .. " 71,082 884 1 8 Б | Sinking Fund. 
Bt. Panoras .. T 184,080 2,940 1119 | 
„ ExoLisa | 
PROVINOIAL Towns. 
Live | es 556,000 8,890 112 0 | Sinking Fund. 
в ота oe ee 60,786 4,780 2 18 9 » » 
N ee ° 128,710 1, 160. 
as 81,100 1,499 115 2 | Sinking Fund. 
т ee T1,507 31 9 14 9 "n » 
+ OTHER 
PROVINCIAL Towns. 
"Manchester .. 905,602 10,877 219 5 Sinking Fund. 
Huddersfield 88, 1,807 2 2 9 » » 
Portsmouth .. А 129,651 8,610 215 9 ii M 
Cardift ө js 81,614 814 218 6 
Р s 6,400 8 7 5 


Annual Repayment. 


* These | 
+ These figures are compiled from the annual accounts of the towns. 


Colne,—The Town Oouncil has instructed the electrical 
engineer to prepare estimates for an electric generating station. 
Farnworth.—Colonel Marsh, R.E., Local Government 


figures are compiled from Mr. Emile Garcke's manuals. 


| Board Inspector, condacted an inquiry last week into an a 
. and equipping а new electricity generating station on some frechold 
land belonging to the Council, for lighting purposes, public and 
private, and for supplying power for tramoars-4hroagh 
portions of the town. There was no opposition. 


Germany.—4A central electric lighting station is about 
to be established at Edersleben for the supply of current to a number 
of small towns in the district. 


_ provisional order of the Town Council in regard to 


Joyce should be appointed acting manager 


they would have to pass to get 
This 


. proper! be authorised on conditions differing in 
mposed 


 Bryson, of Leith, has 
the Corporation. 


lication — 
by the District Council for authority to borrow £22,000 for building 


the central 


 company's.sub-stations in P 
affected the general 


Grantham.—The Board of Trade has approved of the 

ic lighting. 
Guildford.—The Electric Lighting Company has 

prospered during the past year; the deficit of £223 has been wi 


off, interest on loans, and a sum set aside for d 
output was nearly doubled during the year. 


Halesowen.—The Urban District Council has decided to 


` transfer its electric lighting order to the Midland Electric Oorpora- 


tion, Limited. 

Hornsey.—The Parish of Hornsey is among the most 
important suburbs of the metropolis. Tne population, which was 
44,205 in 1891, must now exceed that number by at least another 10,000, 
and the rateable value approaches half a million. It is governed by an 


Urban District Oouncil, evidently possessing the entire confidence of 


the ratepayers, for a recent meeting of owners and ratepayers, called 
by the local authority, to consider a most important question affecting 
the interests of the district was attended, to the report of 
the Но: ournal of March 3186, by (wo ratepayers exclusive of 
members o Council. The matter submitted to themeeting was 
the considefation of the following resolution, viz.:— 


That, it being in the judgment of the Urban District Council of: Hornsey 


“expedient that the Bill now being promoted in Parliament for incorporating 
and conferring 


powers upon the North Metropolitan Electric Power Supply Com- 
y, and for other purposes, intended, if passed, to be cited as “The North 

etropolitan Electric Power Supply Company Aot, 1900," should be opposed, 
the Council do accordingly take the necessary steps to oppose such Bill in 
Parliament, and to apply the general distriot rate levied by the Council to the 
payment of the costs and expenses attending such: opposition. 


The resolution was carried unanimously by the two ratepayers—who 
were told by the chairman that this company [that is to say 
thé company to be formed for sapply of electricity in bull 
(“ wholesale”) when the present Bill becomes law] gave the Council 
merid ap rad of an intention to apply for p» 3 * i 
e у using a com in esse another in posse, ө 
chairman added that— ы | ‚ 

If they had had no idea of. providing the electricity themselves, the Counoi 
would not wish to put obstacles in the way of any company. 
This is somewhat obscure, but probably he meant that if the com- 
pany did not intend tosupply retail, there would be no ground of 

position, but the Bill he opposes is solely for the purpose of sup- 

wholesale in bulk to authorised undertakers under provisional 

orders or statutory powers. Then the chairman goes on to say that 
the company would not have to go across Hornsey to serve other 
districts. The opposition to the Bill is therefore most pussling to 
those who desire to promote a supply of electricity everywhere on 
саан 5 terms. iue e аА under which ч Ba 
ап who possess a prov o any company to w 
they may transfer it—have an option (for it is „раву & permissive 
Bill) of having their electricity generated at a distance, if it can be 
done on terms than on the spot. The inbabitents of 
Hornsey differ from others, if they would not prefer the 
steam power, shafts, &c, being removed from their own doors. 
But Mr. Bart made “ asion worse confounded” by stating that 


the object of the Bill was to over-ride the Electric Lighting Act, and 


pe the Council from purchasing the company's plant at any 
, adding that he was glad to say that the districts through which 
to Hornsey were op the Bill. 

Electrical Power Bill isireally intended to give practical effect to 
the recommendations of the Joint Committee of the House of Lords 
and the House of Commons, who reported as follows :— 


Where sufficient public advantage is shown, powers may be given for 
the supply of electrical energy over an area including districts of numeroas 
local authorities, and invol lant of exceptional dimensions and high 
voltage. The Committee further think that undertakings of this character may 
some respects from those 

by and under the existing Acts. 
or e undertakers referred to in the preceding paragraph will be found 
unde ers supplying energy chiefly in b or wholesale. to other under. 
takers, whether 1 authorities or com es, whose areas of supply are 
wholly or y within the area of such bulk or wholesale supplying company, 
and who distribute the onergy so obtained to consumers. 


But, in spite of Lords and Commons, the Hornsey Urban District 


Oouncil and their two supporters decide upon op , at the rate- 
payers’ expense, and try, like Mrs. Partington with her broom, to 
stem the tide of progress. Well may the Americans say, as quoted 
by us 1946 week :— | 

; hi $ 
doe will nou merely hare to ake sound irashings from the Boere cout she 


overmasters them, but she will have to take worse punishment from more 
powerful foes, 


." Kilmarnock.—The Town Council has resolved to carry 


out an electricity supply Echeme, 55 < £25,000. Ar 
appointed consul trical engineer 


Lendon.—Covurt оғ Common Coumcin.—The Council 
has decided not to oppose the City of London Blectric Lighting 
райга power to роодо the whole of iba ора ое 

ration power ew © com 's un i 
л suitable terms Я Р | uid Eis 

Br. GaoncE's VzsTRY.—The General Parposes Committee reported 
that they had at their last meetíng under consideration letters from 
the Oounty of London and Brush Provincial Electric Lighting Oom- 

any, with regard to the refusal of the Vestry to pormit them to lay 


down mains in Montague Street, on the ground that it had been 


reported that the company were supplying premises in the parish 

th electrical energy from other than their own generating stations. 
The company stated that the report was inaccurate, and the surveyor 
had ascertained that the supply was being given fcom one of the 
. Аз the matter was one which 
interests of the whole of the parish, and aa 


identical provisions over the whole borough. The 


— 
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several ratepayers were desirous of obtaining a supply in the imme- 
diate neighbourhood cf Montague Street, the Ocmmittee had 
instructed the Vestry clerk to inform the company that no further 
would be offered to the proposal to lay mains in the 
After a long discussion the following resolution was adopted : 
That the recommendation of the Works Committee adopted by 
the Vestry at their ри воры rescinded, and that the plans of the 
Oounty of London and Brush Provincial Electric Lighting Oompany 
to lay down electrie conduits in Montague Street be a d 
P J and Btepney Bick Asylam 


OPLAR — Mu of the P 
have decided to light the asylum with elt ctricity. 
Ha The V. 


| MMEBBSMITH — estry has received the formal consent of the 
London Oounty Council to the borrowing of the sum of £44,548, the 
amount required for purposes connected with the electric lighting 


East І,онром —Ол the 6th inst. the Vestries of Bt. George-in-the- 
Hast, Limehouse, and Mile End Old Town came before the Board of 
Trade to have their electric lighting provisional orders confirmed. 
They were opposed by the Ocunty of don and Brueh Provincial 
Electric Lighting Ocmpeny, who already bave an order for supplying 
electricity in those Vestries' districts, but have not begun to do so. 
The three Vestries argued that in November next they world be 
joined with Whitechapel, which bad an electric supply order, and 
would form the new borcugh of Stepney, and that this private com- 

y should not be allowed to compete. Bir Courtenay Boyle, who 
eard the parties, reserved his decision on the preamble, and said 
that, supposing the orders were granted, they should all conform to 
the provisions of Whitechapel, in order that under the London 
Government Act, the new municipality of Stepney. should have 
cision on the 
presmble would be communicated to the parties as soon as possible. 

Count or Common Councin.—Last week, according to the City 


‘the portion of the undertaking within the ity. Tho Committee also 


recommended that, in the event of a suitable clause being inserted in 
the Bill, the opposition of the Corporation thereto should be with. 
drawn. The same Committee recommended that the Remembrancer 
should be instructed to lodge a petition against proposed alterations 
in the Bil of the Obaring Oross and Btrand Electricity Bupply Oor- 
poration. The Oourt approved. 


Newatk.—The Board of Trade has granted a provisional 
order to the Corporation of Newark to supply electricity within the 
borough, and to expend for that purpose £20,000. 


Newburn.—The District Council has decided to support 
е Truna Electric Power ВШ by resolution and by giving evidence 


Newcastle.—The City Council has adopted the recom- 
mendation of the Watch Committee to apply to the Local Govern- 
ment Board for leave to borrow £10,000 the purpose of electric 
lighting of certain streets. About 180 arc lampe will be рше; 
costing at £18 per lamp, £3,240 рет annum. is about double 
the cost of the lighting at present provided by gas and electricity. 


Salford.—At a meeting of the Salford Town Council last 


‘week the proceedings of fie ‘Blectric Light Committee came under 


Mr. Bte the debate by inquiring the reason why Mr. 
Haworth үл bender his resignation as chairman of the Oom- 
yot that, as the matter was one of importance 

and involved a — that required 5 might be well 


ment of a вре 8 . 

After а deal of dis it was decided to suspend the 
standing orders. The following letter from Mr. Haworth was then 
read: " I am going away on Monday, and wish to place my resi 
tion as chairman of the Electric ht Committee in the hands of 
the Committee. І find I cannot give the time to and bear the strain 
of the present work. І hope there will be a satisfactory result to the 
visit to Wednesbury on Thursday next" Mr. Haworth, after the 
reading of the letter, said the whole matter was a very painful one to 
him. He proceeded to explain that three weeks ago he was informed 
there were alleged to be certain irregularities in connection with a 
contract under the Electric Light Committee. He gave an account 
of them, and said that he afterwards saw one of their officials at the 
Town Hall and inquired into the matter. His inquiry satisfied him 
that the position was such that the Council ought to take severe 
measures on the ien. 


although much divided, would report in due course. Action could 
then be taken. 


The Council in the end appointed a special committee to consider 


. the matter and 
Shorediteh.—At the last Vestry meeting the Finance 


Committee reported that the a for sanction to the 


. borrowing of a sum of £96,000, repayable within 42 years, in 
Haggerston electric tight 


of the cost of erecting and equipping the 


for, £28,000 amount now sanctioned; engineering 
‘amount a 


of an inquiry at Leeds. 
в 
to the other local authorities. 


stetion, has been dealt with by the London Oounty Oouncil to the 
followir Building 


ing extent :— Works: works, £32,095 amount applied 
ed for, £42,000 sanctioned ; amount 
applied for, £70,000 amount now sanctioned. Tbe Oommittee tbere- 
fore recommended tbat application be made to the London Oounty 
Oouncil to advance the money by а first instalment of £20,000, to be 
followed by further advances of £10,000, as the work proceeds, at a 
rate of interest not exceeding 3j per cent. This was agreed to. 


Swindon.— Messrs. Lacey, Clirebugh & Billar have pre- 
ented their report on a combincd lighting and tramway scheme. 

Warrington.—The Town Council has agreed to withdraw 
its opposition to dhe Lancashire Electric Power Bill as amended 
after the second reading. | 

Wolverhamptem.—The Corporation is advertising for 
tenders for the supply of 5,000 tons of good steam coal during the 
year 1900 to April 80th, 1901, for the electricity works. 


ELECTRIC TRACTION NOTES. 


Batley.—The Board of Trade has isened an order 
sanctioning the Batley Corporation's application for loave to construct 
tramways throughout the borough. announcement, says the 
Bradford Observer, will be read with great astonishment by the 
с сае and members of tbe local authorities in the Heavy Woollen 
district and Spen Valley who have passed resolutions in favour of 
the British Hicctric Traction Company's scheme in pre ference to that 
of the Batley Oorporation, in the expectation that a local inquiry 
would be conducted by the Light Railways Commissioners at an 
early date. It is usual for applications of this character to be sub 
mitted to the Light дүе, Commissioners, and the application of 
the British Electric 


The Town Oouncil of Batley, however, 


direct to the Board of Trade, unknown, it is believed, 


Birmingham,.—A second propoeal to пзе the overhead 


‚бї years . 
Committee on Tuesday. Woe trust that for the good of electric 


wire trams in other large towns, will go into rapid decline and allow 
ше р ss to be made, whoever makes it, whether company or 
m 


Londoner охо увез ago; when the Bristol Oom 
Nothing else been achieved, unless it be Boglish manufac 
turers will bein a better position to fulfil the power plant and ostalde 
equipment contracts than they were in 1895. 

King’s Norton District Council has unanimously approved of 
overhead traction for the Bristol Road only. | 


Bootle.— The Liverpool Corporation has informed the 
Bootle Corporation that the Stanley Road «xtension of the electric 
car service would be commenced as econ as possible. 


Brighton.—Volk’s electric railway, which bas been re- 
constructed, is now open. The cars ren on the new lines right 
through to the Aquarium station for the first time on Sanday. 


Dudley and Sedgley.— Our Wolverbampton n. 
dent wri laints are being 


Oorporation their recommen 
a request that inquiries should be made as to the new surfaca ООП- 
tact system adopted at Tours, Monaco, and Paris. At the last meeting 


gh engineer reported 
dealing more particularly with the surface contact systems adopted 
at Tours, Monaco, and Paris. ‘Committee 


(Continued on page 633.) 
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YORK CORPORATION ELEOTRICITY WORES. 


THE history of. eleotrio lighting i in York is а record of futile 
efforts comparable with those of Sisyphus, and irresistibly 


recalls the time-worn quatrain : — 


Oh, the noble Dake о? York 1, 

He had fen thousand men; 

He led them up to the top of the "m 
And led them down again ! ! 


If the quotation is inaccurate, our memory is to blame. 

In brief, the story runs as followa:— 

July, 1889.— Five compenies nolified their їн ой to 
apply for orders. 


November, 1889.— The Council resolved to apply, and 


Mr. Shoolbréd was appointed consulting engineer. 
August, 1890.— The Board of Trade granted the Council's 


April, 1895.—Committee’s report sent back by Council. 
May, 1895.—Low tension system decided upon. 
August, 1895.—Fresh start. Mr. Preece asked to draw 
up a report. 
Saptember, 1895.—Board of Trade threatened revocation 


of order. Е" 
November, 1895.—Mr. Preece having declined, Prof. 
Kennedy appointed to report. 

April, 1896.— Report disonssed; specifications put in 
hand. 

February, 1897.— Prof. Kennedy’ в scheme adopted and 
tenders provisionally accepted. 


June, 1897.—Special committee — 1 
October, 1897.—Committee’s recommendation to borrow 


220,000 and to carry out Prof. Kennedy 8 Scheme adopted. 


GENERAL VIEW OF ENGINE Room. 


application, and allowed two years for carrying out the 
work. 

September, 1890.—Sub-committee рой; 

- June, 1891—Oommittee appointed. 

J aly, 1891 :—Sab-committee visited other towns. 

May, 1892 .—Bub-committee reported. Resolved, to 


borrow #15, 000. and erect electricity works; Mr, тера 


appointed consulting engineer. 
October, 1892. — Tenders invited to Mr. Orompton’s 


specifications; Mr. Orompton resigned. . 


January, 1898. — Prof. Kennedy appointed consulting - 


engineer. 


June, 1893. — Sab-committee recommended : Messrs. 


Siemens Bros,’ tender for acceptance. 

December, 189 f.— Committee recommended the Electric 
Construction Company: з tender (high tension direct 
current). _ : 


June, 1898.—Loan sanctioned; Messrs. Crompton’s 
tender accepted for the whole installation—£8, 654. Messrs. 
Parker & Sharp contractors for buildings, £7,174 128. 4d. 

July, 1839.—Mr. О. A. Midgley appointed city electrical 
engineer. | 

April, 1900,—Supply of electricity МЕГЕН 

It may be added-that dnring these prolonged deliberations 
the вувіешв е adopted ” include high tension, ‘both direct 
and alternating, and low tension direct., Fortunately, only 
one of these has been: carried out—the low tension direot 
current system—and that i is, beyond doubt, the most suitable 
for the existing conditions. 

The installation, as it exists at present, is capable of 
gupplying a lamp connection equivalent to 10,000 8-cP. 
lamps. It is housed in well-arranged, but somewhat 
cramped, buildings on a site at Foss Islands, about 
a mile from the centre of the area supplied. The bat- 

Е 
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tery room, engine room, and boiler house are placed side by 
side in the order named, with economiser and chimney 
shaft beyond. The shaft is 180 feet high and 7 feet 
6 inches diameter at the top, and is intended to provide 
both for the electricity works and for a refuse destructor, 
which is being built close by; it is suggested that the 
destructor boilers shall in part assist the electricity works, 
but we have seen enough of destructors to hope, in 
interests of the former, that the threat will not be carried 
into effect. Offices and etores are in course of completion in 
connection with the main buildings, and a railway siding is 
to be constructed, running from the ооа! store behind the 
boilers to a branch of the North-Eastern Railway olose by. 
The boilers, of which two are at present installed, are of 
the Lancashire type, 28 feet long by 8 feet diameter, work- 
ing at a pressure of 125 lbs. per square inch, and were made by 
Messrs. В. Taylor & Sons, Marsden ; the boiler fittings are of 
Messrs. Hopkinson’s make, The coal used is what is known 
as Silkstone peanuts, and seems to be of fairly good quality. 
The economiser, of Messrs. Green’s well-known type, consists 


Water supply is available from the town mains, and from 
the River Foss; the former is passed through a Kennedy 
water meter into a emall tank over the feed pumps, of 
2,500 gallons capacity. The feed pipes are, of course, in 
i Tus throughont. 

he engines are provided with exhaust to atmosphere, but 
are normally connected with a jet condenser capable of con- 
Сеше 25,000 lbs. of steam рег hour, with a vacuum of 
26 inches of mercury. The condenser, of which we give a 
view, is situated in a chamber below the level of the engine 
room floor. As the ground is of a very wet nature, the walls 
and floor of this chamber, as well as of all low-lying parta of the 
station, are lined with Oallender waterproof bitumen sheeting. 

The air-pump consists of а cross-compound steam engine 
acting direct upon a twin-cylinder pump, the two lines being 
connected by a rocking bar. The steam cylinders are 12 and 
20 inches in diameter, the pump barrels 25 inches diameter, 
and the stroke 18 inches. ndensing water is obtained 
from the River Foss. The whole of the condensing plant 
was supplied by the Worthington Company. | 


` MAIN GENERATING SETs. 


of 192 tubes ; the sora pers arə driven by a Orompton motor 
of 1j в.н.р., and the whole is housed in a separate building. 


The steam piping, of mild steel, is in duplicate from the 


boilers to the engines ; there is no ring main, two separate 
main pipes being carried one on either side of the division 
wall between the engine room and boiler house. The pipes 
are lagged with Haacke fossil meal composition. | 
The feed pumps are two in number, of the threc-throw 


plunger type, supplied by Messrs, Warner & Co., Walton-on-. 


the-Naze; they are driven through Hollick friction gear 
by Crompton motore, The friotion gear, which was described 
in our issue of November 17th, 1899, consists of a short 
link belt embracing two *“fiat”-faced pulleys, between 
which a small friction pulley, fixed on the motor shaft, is 
gripped by means of a lever and rocking frame. The 
motors are provided with controlling gear, by means of which 
they may be run at 900 revolutions per minute off the 
460-volt mains, giving 8°65 в H.P. each: at 450 revolutions 
per minute off the 230-volt mains, giving 175 B. H P.: 
or at 180 revolutions per minute, with resistance in 
series, giving 075 BHP. 


The engine room is served by a travelling crane made by 
Messrs. Carrick & Ritchie, having a span of 31 feet, and 
capable of lifting 8 tons; the crane is operated from the 
floor, and is provided with a quick lift for loads up to 1 tor. 

The generating plant consista of two 75-Kw. and two 
24-Kw. Crompton-Willans steam dynamos. The former run 
at 460 volts and upwards, at 460 revolutions per minute, 
the engine being of the three-crank type, size GGGS ; the 
dynamos аге designed with.a view to future tramway 
supply, and are capable of 5 ‚др to 560 volts, when 
excited by the shunt winding at no „while series coils 
are provided, but are, of course, not in use at present. The 
most striking feature abont the construction of the machines, 
which are well seen in one of our views, was the large 
diameter of the commutators — nearly as large as the 
armatures! The latter appeared to have end connections 
of the “barrel” type, an unusual design for two-pole 
dynamos; this permits of ventilating passages right 
through both armature core and commutator. The field- 
magnet windings also are of interest, the bobbins bein 
of very substantial construction and the coils being оо 


machines above mentioned. 
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at- the ends, with consequent. gain of cooling surface. The 
bearings are of the 
lubrioation. | 
The smaller dynamos are rated at 24 kw. each, at 
280 volts, and are driven at 520 revolutions per minute 
by two«crank engines of size EE; these are used as balancers, 


swivel type, with automatic ring 


ÉLECTRICALLY-DRIVEN FEED PUMPs, 


bat 460-volt spare armatures are provided, by means of which 
they can b2 ran on the outers of the three-wire system. A 
spare armature is also held in reserve for the larger machines, 
All the generators have been proved capable of withstanding 
а prolonged overload of 15 per cent. without 
overheating or sparking. For i 

the batteries two boosters are provided, 
driven by a 460-volt motor, and capable of 
boosting a current of 50 amperes normally, 
or 100 amperes in case of need, from 0 to 
70 volts. We have seen boosters which 
could not be used for less than 20 volts of 
boost ; this defect, which, we have been 
informed, is іп at least some instances due 
chiefly to magnetic leakage from the motor 
combined with residual magnetism in the 
booster fields, is totally absent from the 


. The switchboard, as seen in our view, 
consists of five panels of enamelled slate 
carried in a cast-iron frame, and provides 
for three feeders, four dynamos, the booster 
set and two batteries. The feeders are 
protected by duplex fuses, beneath which 
plates are fixed to prevent fused metal from 
falling on the switch gear below; a 500- 
шр Kelvin gauge is tn circuit with each 
feeder. 


There are seven vertical bars for feeders 
and dynamos on each outer panel, as well 
as two horizontal bus bars and а middle 
wire bar behind the board; the balancer 
bars are ided with sliding guards to 
prevent the mischance of plugging one of 
them on both middle and outer wires simul- 
taneously, Each dynamo is connected 
tbrough a minimum current cut-out and 
a fuse on. dither pole, and is А тук with 
a Kelvin ampere gauge. 


205—255 volts; a Crompton booster voltmeter, 0—100 
volts ; two 220—300 and two 440—560 Kelvin voltmeters, 
a middle wire 0—150 ampere gauge, a 0—10 ampere gauge 


" _ =i m b 
- A — м : " — cm ma beam 
Ж "ат ж" — E 
ЖТ | e» иш 
TAT Lae КААШ" 
— a! : уе 


he battery circuits are taken 
through polarised charge and discharge ammeters. К 


The. measuring panel carries two Weston voltmetera, : — send 


in the earth conneotion, and three ampere gauges for the 
booster set. 

The battery panels are fitted with and di 
switches, booster reversing switches and motor starter, 
e Bwitch in middle wire, and the small dynamo 
shunt switches. The boosters are шше with bus bars 
by means of which they can be used for (1) 
battery charge and discharge, (2) milking 
cells, and (3) supplying current for meter 
testing, &c. 

The battery switches are of Prof. 
Kennedy’s design, similar to those in- 
stalled at Carlisle and Chester ; they are 
connected with the 10 cells of each battery 
nearest the middle wire, and are of a 
specially interesting and ingenious con- 
struction. The fixed part consists of a 
semi-circle of contact blocks connected 
with the cells, and intermediate contacts 
connected with small resistance coils behind 
the board, as well as two complete rings 
connected, through a reversing switch, with 
the booster terminals; one of these rings 
is connected also with the middle wire. 
The rotating part consists of two pairs of 
laminated bars, insulated from one another; 
these are so arranged that one brush of 
each pair bears on the cell contact circle, 
while the others bear on the booster rings. 
The action of the switch is as follows:— 
For regalation when discharging, the 
switch is used in the ordinary way to cut 
cells in or ont. When commencing the 
charge, the battery is first of all charged 
from the bus bars as far as possible, cells 
being cut out by degrees as the back 
E.M.F. rises. When the lowest number 
of cella is reached, and the assistance of the booster 
is required, the booster reversing switch is set to 
* charge," and the booster excited to give an E.M.F. equal 
to that of the 10 end cells; the battery switch is then moved 
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Main SWITCHBOARD. ` A 


t. one мер farther, patting tho booster in parallel withthe end 
« cella. . 


he pressure is then raised until the booster is 
the same current through the end cells as is flowing 
S through the rest of the battery, after which the 
switch is moved one step further, putting ‘the booster in 
series with the whole battery, but without affecting the bus 
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bar pressure or the charging current. The battery 
switch can then be used to cut out cells from the charging 
circuit » шаў 5 к uin used to 
assist the battery in discharging, if necessary, by operating 
the switch gear in a similar manner, but in the reverse 
cree om T ойу performed, the 
To ensure these operations being correct ormed, 

- battery and booster switches are interlocked, the motions of 
the battery switch being Jimited to a travel of 180° bya 
snail behind the board; there are’ three working positions, 
eorresponding to charge dnd discharge with the booster, and 
running direct without it, and the snail id accordingly pro- 
vided with three &emi-cironlar grooves, the total motion of 
the switch thus ranging over 14 complete revolutions. We 
were informed that the working of this switch has given 
great satisfaction. 

‹ The regulating slides for the generators and boosters are 
mounted on the switchboard rail. | 

The accumulators are of the Tudor typ$, in glass boxes, 
125 cells in each battery, of 250 ampere-hours’ capacity. 
Ап Aron charge and discharge meter, which registers charge 
12 per cent, lower than discharge, is in circuit with each 


Е P et 


JET CONDENSEB AND PVM. 


battery, and a Chamberlain & Hookham ampere-hour meter 
in series with each dynamo, A pair of Holden recording 
voltmeters, made by Pitkin, are also provided. | 

The cables were made and laid by Messrs. Callender's 
Cable and Construction Company, Limited, they are all of 
the concentric type, insulated with bitumenised jute, lead- 
covered and armoured with steel tape, and are laid direct in 
the ground. 

The feeders have a cross-section of 0°42 equare inch ; two 
are taken to a dividing point in the town, where one is split 
to two feeding points, while the other one and the remaining 
feeder go to residential districts, The distributors have a 
cross-section of 0:12, 0 06, 0.12-square inch. The aro oir- 
сайа consist of 7/16 S.W.G. single cables. Chamberlain 


and Hookham meters are used on consumers’ premiges, 


with Wright maximum demand indicators made by the 
Reason Manufacturing Company. 


~ The;charges for electricity supply are assessed on a scale 


of rebates, being 7d. per unit for the first hour-of use of the 
maximum demand, and 34. per unit afterwards, up to 5,000 


units per annum; 7d. and 23d. from 5,000 to 10,000 ; .7d. 
and 2d. from 10,000 to 15,000, and 7d. and 14d. fora 
supply exoeeding 15,000 units per annnm. 84, per unit is 
charged for power; and 84d. for church lighting. | 
The publio lighting at présent consists of two circuita of 
10 arc lamps in series acros the 460-volt mains; lárge 
additions are to b» made to this number. The arcs are 
Crompton 10-ampere 16-hour single carbon аш carried 
ata height of 23 feet on cast-iron pillars, made by Messrs. 
McKenzie. 

The total private lighting already connected, or shortly to 
be joined up, amounts to over 7,000 8-0. p. equivalent, 
while 8,000 more are being wired. These numbers, how- 
ever, are far from representing the future load of the station. 
So large is the demand already in view, that the City Council, 
on the recommendation of Mr. Midgley, has decided to at 
once to extend the works, and to obtain powers to 
borrow £20,000 for that purpose. Two Baboock & Wilcox 
boilers are to be laid down, and two generating seta, each of 
200-Kw. rating, thus trebling the size of the station. It is 
hoped, with good reason, that the North-Eastern pany 
Company, who own important railway works in the city, wi 
become large consumers for both power and lighting, and 
other industrial concerns are favourably inclined towards the 
adoption of electricity as a motive power. 

In view of such a successful beginning and гову future 
for the undertaking, we cannot but think that the Cor- 
poration will regret that it did not take the plunge 
years аро. 

The equipment of the station has been carried out by Mr. 
E. W. Abbott, on behalf of Messrs. Crompton & Co., while 
the whole of the work was performed under the supervision 
of Mr. H. Moore, Prof. Kennedy’s representative. Mr. C. A. 
Midgley, as above stated, is the city electrical engineer, 
assisted by Mr. J. D. Pember; to these gentlemen, and to 
Mr. A®bott, we tender our hearty thanks for their kind 
assistance in the preparation of thia article. | 
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“ Intensified " Gas at Portsmouth.—Thoe Journal of 
Gas Lighting recently published а note on the results of 
some experiments. which are being made at Portsmouth by 
the officials of the Portsen Island. Gas Company with inten- 
sified gas lighting on the Ari d ue system, which is 
being introduced by Mesars. барр & Co. It is stated that 
four lamps are now being exhibited outside their offices in. 
the Commercial Road, Landport, and that these lamps 
* furnish illumination far out-rivalling the arc electric damp 
at а cost of 144. рег hour, as оошрагей with 10d. for the 
electric light."  Eathusiastic advocates of gas are given to 
making somewhat wild statements when any comparison with 
electric lighting is raissd, but it is not often that they them- 
selves furnish the means of modifying, if not refuting, their 
own argument. The note goes on to say that the candle- 
power of the four lamps is 2,700, and that the!coat of eleo- · 
tricity is 44d. per unit. Any aelf-respeeting aro lamp will 
give at least 2 с.р. рег watt consumed, hence 2, 700 b. P. 
would correspond to an expenditure of energy at the raté of 


1,850 watts, which, at 44 per anit would cost 4°5 x 1000 
as nearly as possibly 6d. (not 10d.) ; further, ona must not 
lose eight of the fact that the Sorazée-Greyson lamps require 
an intensifying apparatus, and that the candle-power will 
diminish rapidly as time goes on, whereas the candle-power 
of the arc lamp is not a function of its age, nor does it 
uire any special apparatus to enable it to be used from the 
ordinary supply mains. Moreover, it must be remembered 
that an allowance for interest and redemption has to be taken 
into account in fixing the sale price of the electric current, 
which item will be greatly reduced in time. As а matter of 
fact, however, the average price obtained by the local 
authority at Portsmouth for public lighting is 1 99d. per 
unit, at which rate 2, 700 с.р. from arc lamps wonld cost 
1:99 x 135 = 2°68d., not 10d. The results of the supply of 
electrical energy during the financial year of 1898 at Ports- 
mouth show a surplus of £2,091, after covering all charges 
om providing for interest and sinking fund for redemption 
of gapital. Lx. »: "LE 
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ELEOTRIO TRAOTION NOTES.. 


(Continued from page 618.) 


The Саре Cable and Electric Tramways Case.—The 
Oape papers to hand by the last mail contain a full report of the judg- 
ment of the Supreme Court of Cape Colony in the action brought by the 
Eastern and Bouth African Telegraph Som pany, Limited, again 
Cape Town Tramways Company, to recover damages for the 
interruption of their business by the working of the electric tram- 
ways. The tramways are worked on the overhead trolley system, 
and the contention of the Telegraph Oompauy was that through the 
return current being picked up by the outside sheathing of their cable 
lying on the bottom of the sea within the area of disturbance, a 
current is induced in the core which bas a disturbing effect on the 
signalling spparatus. By laying а second cable as nearly as possible 

allel and near to the existing cable as far as Robben Island in 

ble Bay, the Telegraph Company have zucoeed d ia reduciog the 
‘disturbance to a considerable extent. A completely efficacious mode 
of neutralising ite effcct would be to lay a twin core cable some dis- 
tance out to sea. The plaintiff company, who claimed £50,000 as 
damages, incladed in the claim the cost of laying such a cable to 
Robbed I. land, and its maintenanoe, together with comperisa*ion for 
the loss of business, and the cost of the parallel cable already 
laid. Tbe Ohief Justice, Sir J. H. de Villiers, in the 
course of an elaborate judgment, quoted the Acts of the Oape 
Legislature ander which the construction of the tramways was 
authorised. A proviso to one of the sections makes the defendant 
company liable for any electric leak taking placa, and any damage 
being thereby caused by electrolysis or otoerwise." There was a 
difference of opinion among the experts who gave evidence in the 
case ав to whether the word “leak” was applic bie to a general and 
gradual escape of the elec'ric current frum the rails. His Honour 
came to the conclusion that it was not, and that the Legislature 
having sanctioned the use of the rails for ч retuen carrent did not 


the 
ascertain what particular pg ht of the yplaintffe had 
been injured. The quantity the tricity which caused the 
disturbances was infinitesimal as compared with the total quantity 
transmitted through the rails, and it did no damage to anyone beyond 
disturbing the sensitive instruments used by the plaintiffs. The 
plaintiffs relied upon the case of Rylands v. Fletcher, in which the 
House of Lords decided that if a - brings or accumulates on his 
land anything which if it should escape may cause damage to his 
hbours, he did so at his own peril. He could not find any 
authority in the Colonial law which went quite so far, and as Mr. 
Justice Kekewich held in the National Telephone Company v Baker 
that the Tn of negligence did not enter into the on of the 
Court in Rylands v. Fletcher, he should certainly not be prepared to 
6 logal 


against the slightest disturb- 
‘ance of their delicate apparatus caused by the indirect effect of 
was by no means clear, and it became still more doub:ful 
was borne in mind that by laying а few miles of twin 
cable they could have prevented the disterbance. It was 
they were fint in the field, but when they laid 

they could not reasonably have tha 
course of scientific invention and improvement 
nile Ta the cable went would always remain 
fa electrical bance. Judgment would therefore be for 
defendants, with costs. Mr. Jastice Buchanan and lence 


| 
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damage or inconvenience would have 


-Glossop.—At last week's Council meeting a letter was 
read from the g director for Edmundson’s Electricity 
Oorporation, Limited (to whom the Council have transferred the 


electric tramway in the borough, partly 

tions of the various mills, residential and 
shop portion of the borough, but chicfly because they believed that 
by combining the electric lighting and tramways they would effect 
such economies in the management and working expenses as would 
make the tramway g 4 success. The Council, on the recom- 
mendation of the Electric Lighting Oommittee, accepted the pro- 


Gloucester.— We understand that the Joint Streets and 
Electricity Supply Committee of the Corporation have had the terms 
for the supply of power to the Tramways Company under 
further consideration this week. The company sought an abatement 
of the terms offered, and it was in committee that a 
reduction should be made. On a di , however, this pro 
was negatived, and it was decided to adhere to theoriginal terms. It 
во happened that on the day that the matter was under consideration 
it was reported to the Worcester City Council that terms had been 
come to with the British Electric Traction Company in respect of a 
light railway scheme of a similar extent, and to serve a similar popu- 
lation. The terms of supply were as follows:—The first 200,000 
unite per year, 2d. per unit; the second 200,000 units, 121. per anit; 
the remaining unite, 14d. per unit. 


The agreement as to price is to 
be subject to revision at 14 years. 


We understand that the terms 


„Miles of line - 


offered by the Gloucester committees to the Iccal company are 
approximately the same, with one important exception, vis., that 
Worcester secures a contribution of £5,000 from the company in 
respect of necessary works of s*reet improvement, It may also be 
remarked that no rental is asked from the Giouc. ster company ia 
respect of wayleave, as in some other towns, and that the only charge 
roposed is that for the supply of electricity. We further understand 
the successfal issue of Worcester’s negotiations has converted 
some of the Gioncester committee—previously all but unanimous on 
the matter—who voted at the Council meetíng last week in favour 
of waiving some part cf the charge. 


Manchester—Liverpool.—The Bill to incorporate the 
Manchester and Liverpool Electric Express Railway Oompany has 
been specially appointed for consideration by a B3leot Committee of 
the House of Commons, which will commence sitting on Taesday, 
May 8:h. Tae Committee will consist of Sir Joun Kennaway, Mr. 
John H. Roberts, Mr. Arthur Illiot, and Me. Onarles Douglas. The 
Bill, iv is understood, will be strongly opposed. 


New York, Philadelphia and Reading Railway.— 
The esteblishment of an electric service bstween New York and 
Philadelphia is being considered by the R-adiog Railway Oompany. 
The company have already into the question of economy, it is 
said, and there seems to be little doubt that a reduction in ex pense 
1 be «ff.cted by the introduction of electric traction in the place 
of steam. | . 


Progress of Electric Traction in France.—The fol- 
Jowing table, translated from a French contemporary, gives the 
number of miles of tramway and electric railway in France to 


—  — n 
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829 1,279 


Total са of generating stations, kw. 18,718 28.308 
Total d motor oim 5 759 1.295 


Number of lines with overhead conductor | 42 
Number of lines with underground con- 

ductor [11] 1 eee eee dis 2 i 4 
Number of lines with oentral rail con- 

ductor ees (XT өөө eee eoo | 1 
Namber of lines operated by accumulators : 6 
Number of lines operated by accumulators | 

and trolley 90% wets | %% eee ees f 4 
Number of lines operated by other systeme 1 
Total numb:r of lines "o 72 


The trolley system of course heads the list as a means of conveying 
the current to the motors, owing to the great economy thereby 
effected as compared with other systems. | 


lig 
R поната ше ШО Шека оч басьша ne marine ике; 
үа through the principal thoroughfares to the starting 
point at the Grand Pavilion. The committee showed that the tram- 
way would be a decided advantage to Rhyl, and would help to make 
the Marine Parade very popular. The overhead wire system was 
objected ta. 3 decided by the casting vote of the chair- 
— | 


| inq 
into an application made by the Balford 9 ^i actin f 
or reconstruc- 


on Act, 1899, empowered 

tion to borrow the sum of £250,000 for the construction, 
and they had power to borrow, оз the security of the tramway 
revenue, the borough fund, and the borough rate, such sum as the 
Board of Trade might sanction for the pu of lands and buildings 
for tramway purposes. The inquiry that day was devoted principally 
to the equipment of the tramways. They needed £42,892 for poles 
and wires, £95,315 for cars, £83,380 for land and buildings, and 
£6,805 for legal and professional expenses. A contract had ben 
made for the purchase of poles, &c, providing the requisite 
permission of the Board of Trade could be obtained. The 
system extended to 40 miles, including working provision 
for Swinton and Pendlebury for 21 years, and for Booles for 
95 years, an agreement having been made with the authorities of 
those distric's under the powers conceded by the Act of 1899. It 
was deemed advisable torelay the lines and complete the work neces- 
sary to institute the altered system by April next year. Porbaps that 
might be more than they could accomplish, but at all events the 
granting of powers by the Board of Trade at an early date would 
facilitate matters considerably. The contracts for the purchase of 
dynamos and the construction of buildings bad already been let. Ia 
answer to the inspector, it was explained by the town clerk that 
terms were being discussed upon which either Salford would supply 
current to Hocles, or Doeles to Salford, for the working of the system 
in Ecoles. This applied also to Swinton and Pendlebury. The 
inspector remarked that it was usual not to allow the time for the 
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repayment of loans to extend beyond 30 for tramways p 
The town clerk said that the allo the Corporation a period of 
20 goara се gh ш ап 0 for loans for other p 
Evidence having been given by Mr. E. Hatton, tramways А 
and Mr. Olirehugb, consulting electrical engineer, the inquiry closed, 
the inspector promising to report to the Board withoat delay. 


South Staffordshire.—The Board of Trade have sanco- 
tioned the ure of steam power on the South Staffordshire system for 
another 12 months. 


Sydney (N.8.W.).—The British Australasian says that 
the extension of the North Sydn 


(Mr. O'Sullivan). Minister referred to the success of the electric 
trams, and stated that statistics showed that the George Street line 
was passengers at the rate of 19,000,000 a year. A number 
of new were, he said, under consideration, and next financial 
year the Government hoped to provide for several. 


Liverpool.—With reference to the Corporation Tram- 


the electrical energy sup lied, and to report to the Oouncil It was 


pts 
was no than £77,000 odd, which was just 
one-fifth of the amount of the whole of the earnings of the 
tramway account. The cost of the energy supplied by the electric 
of earning that £77,000 odd amounted 


grave doubts. He 
to * unduly pre- 


the other hand, they were 
profit. The Tramways Committee 


would be doing in an underhand 
prohibited by Parliament. He had 


“maber in 
amount from the Tramways Committee, but it was a ter in 
had to be guided by the skill and experience of their 

t than the electrical engineer to 
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ty would 
the Electrical Committee might 
whilst the Tramways Committe 
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on did not press his motion, and the matter dropped. 


Tramways Congress.—An International Oongress on 
Tramways will be held in Paris from September 10th to 13ib, under 
the auspices of tke Permanent International Union of; Tramways, of 
which details may be obtained from the general secretary, Mr. F. 
Nonnenberg, 85, Rue Potagere, Brussels, or from the secretaries of 
the Paris International Assembly, 5, Henrietta Street. The congress 
wil! include in its programme the question cf the heating of carriages, 
of brakes, of electrical. traction,.&c., and will go thoroughly into 
the question of.tariífs. 
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Wolverhampten.—An unfortunate hitch has occurred 
in the negotiations between the Corporation and the British Hlectric 
Traction Company, whereby it was hoped that when—as was stated 
in the ELECTRICAL last week—the Oorporation teok 
N of the tramways in the borough an arrangement would 
e made for a continuous service from the borough boundary to 
the outlying districts of Willenhall, Bilston, and Sedgley. At the 
meeting of the Town Oouncil on Monday it was announced that the 
British Electric Traction had written to the Corporation making an 
offer to the effect that they were to take on the work of the 


was 
not a letter which should be discussed in public. He thought at the 
present time no further negotiations whatever should take place in 
reference to any subject mentioned in the letter until the 

ments entered into for the purchase of the Du 
portions had been completed. When that had been done, the Tram- 
ways Committee would know how to act; but to discuss the question 


and damaging 
ration declined to accept 


to the 
was then put back to Committee, on the 
motion of Alderman O. T. „ who moved a resolution 


The town clerk has been awarded an honorarium of 100 guineas in 
тообаа of his services in connection with the tramway arbitra- 
on. 


Worcester.—The City Council has come to terms with 
agreement has 


terms:—The first 200,000 unite per year 2d. per unit, the second 
200,000 units 144. unit, the units 144. per unit. The 
agreement as to is to be subject to revision at 14 years. The 

to buy for widening High Street, and 


Oorporation undertake 
the company to pay £5,000 towards the cost. 


TELEGRAPH AND TELEPHONE NOTES. 


. The All-British Cable te the Cape.—In the House 
fh окшош оп Ош inst. maby Dilke 1 
chequer to explain on w grounds © ай ail- 
cable from England to Оаре Town by Gibraltar and Leone for 
a subsidy of £20,000 a year, to connect with the Cape Town-Australis 
cable, to be laid without subsidy, had been refused by the Govern- 
meht, with the result of the cable now being taken by аси qune 
through two Portuguese stations; whether the company w made 
the offer was ЧА cece the Government to lay, maintain, and 
worka branch cable 


already landed with Board of Trade permission; and what 

tedent there was for refusing landing rights in the United ingiom 

che Ohaneellor of he Exchequer (according to the Times report) 
т e uer 

ine ly, said :—I cannot give a full answer to the: first 

(which does not, I think, state the position quite accurately) without 
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German Atlantic Cable.—A Reuter telegram from 
Cologne says that the German Atlantic Telegraph Company gives 
notice that the two ships having on board the first section of the 
German Atlantic cable, Emden to Fayal, will proceed to sea on May 
1st to lay that section. 


grams sent between Liverpool and Bremen, by way of the United 
States, would not pass through the Post Office, and the Post Office 


+ 


Dommittee, and whether the diffic 
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bas no knowledge of the time occupied in transmission, as compared 
with the ordinary route. The cable company could not. t the 
route vid America consistently with its arrangements with the ad- 
ministrations concerned. It is hoped that the arrangement recenti 

made for the telephoning of telegrams after business hours throug 

the Exchange post office will be found to meet the requirements 
of the case, and that it should, at any rate, have a trial. At 
present no great use appears to be made of it, as the number of 
messages does not exceed an average of six per diem. The Post- 
master-General is alive to the importanca efficient telegraphic 
facilities between Liverpool and the Continent, and measures for 
improving the communication between this country and the Oon- 
tinent are under discussion between the Post Office and the Treasury. 


Glasgow Telephones.—A Glasgow paper saya that Mr. 
A. В. Bennett, general manager of the tion Telephone 
Dapartment, has issued a circular, in which he states that subscribers 
are now accepted at the following rates:—£5 5s. per annum to cover 
an unlimited number of calls; £3 10s. per annum and 14. for each 
with all parts of tho Glasgow telephone эге The advantages 

parte о telephone area. 
claimed for subscribers are: 


Speech will be clear and distinct; hearing will not be distutbed by other 
voices, nor br crackling, rasping and other disagreeable noises ; the subscriber's 
voice willonly be heard by the person in communication with him ; and бее 
of connection and general SED of service will be the object of speci 
effort. Corporation subscribers will have, on payment of the usual rates, equal 
rights with the subscribers of any other telephone undertaking to the use of the 
Government trunk lines, and will be entitled to call up, and be called up by, all 
telephone subscribers in every town to which the Government trunk lines 
extend. The Corporation will relieve their subscribers of any terminal charges 
which may be imposed by any other telephone undertaking for conversations 
through the trunk lines to other towns, provided а subscriber's outward trunk 
calls do not exceed by more than 10 per cent. his inward trunk calls. 

In Jan , 1899, a company fitted up in the City Chambers an 
experimental automatic hone exchange the various 
departments, The exchange, which has given satisfaction, consists 
of 25 complete instruments, and the pene Oommittee rscom- 
mend its purchase, the terms being £10 10s. cemplete instru- 
ment, a deduction of 25 per cent, a total cost of 
£196 17s. 6d. 


Н 
The Расібе Cable—On March 15th there was an 
Oanadian Senate 


in debate in the on the Pacific cable, 
led i off Bir Mackensie Bowell, who moved the following 
resolution 


That the establishment of a telegraph cable across the Pacific to connect 
Canada with the Australasian colonies has long been regarded as of high 
Importance to the Empire; it having been recognised to be of Imperial import- 
ance at the Colonial conferences of 1887 and 1894, affirmed by an agreement 
between the Home Government and the Governments of Canada, New South 
Wales, Victoria, Queensland, and New Zealand, and ratified by the Canadian 
Parliament last session ; this House, therefore, regrets that serious delays have 
occurred in the prosecution of the undertaking, manifestly throdgh the hostili 
of the Eastern Extension Telegraph Company, which company is now demand- 
ing concessions from the Australasian colonies, which, if granted, will imperil the 
success of the Pacific cable. That this House is of opinion that any farther 
delay in proceeding with the actual construction of the undertaking would be 
inimical to the interests of the Empire, and strongly deprecates granting any 
further concessions to the Eastern Extension or any other company. 

That it is expedient in granting permission thereafter to private companies to 
lay cables between British possessions it be on the express condition that the 
State may assume ownership whenever, in the general public: interest, it is 
advisable to do so. 


^ Bir ep ien i uin шеш of pd ош Pacific зера 
scheme from ім inception to present e. was particularly 
pevere upon the of affairs in London, whereby the 
Eastern Extension monopoly was given time to set about acquiring 
concessions which threatened the success of the Pacific cable 
project, and pointed to the unfortunate circumstance that the chair- 
man of the Cable Oonstruction Company: was a high official in the 
Colonial Office, with undoubted powers for interfering with the 
progress of the Pacific cable scheme. But he hailed with satisfaction 
the awakened interest of the Imperial authorities in f it. 
Senator Power thought the popoa contribution of WAS 
altogether disproportionate to 's interest in the cable scheme. 
1 his country had money to it could be more profitably spen 
3 for instanee, a geological building was sadly needed in 
awa. 


Hon. R. W. Scott supported the cable scheme as an important 


factor in uniting the Bm 

The resolation was carried on division. 

In the House of Commons on Monday Mr. Hogan asked the Secre- 
tary for > 3 was in a реса to | eee 
progress in oonnec with the рош Pacific e 

ties that arose from certain con- 
cessions to а competing scheme by some of the Australian Govern- 
ments had been satisfactorily adjusted.—A reply was given to the 
effect that the committee hai made great progress and was now 
considering the terms of a report. Thisreport would deal with the 
offer made by the cable companies to the Australian Governments. 

The Times Melbourne correspondent on 9th inst. stated that the 
negotiations between the Eastern Extension Company and the 
colonies of Victoria and New South Wales with reference to a cable 
between Australia and the Cape had come to a deadlock The com- 

any demanded that if any cable other than the Pacific cable were 

d they should have the right to reduce their rates temporarily in 
order to fight the competition, reverting, when successful, to the 
status quo. The Governments, however, insisted that the reduced 
rates should be permanent, otherwise oompetitors might conspire to 
kill the Pacific project, and when that was accomplished 252 
increase their rates again. Since the deadlock the company 
arranged to concede reduced rates to Bouth Australia and Western 
Australia under the Oape cable scheme. 


Telegraph Matters.—On Monday, in the House of 
Commons, Bir C. Dilke gave notice on May Ist to call attention to 
strategic telegraphs, and move a resolution, and Bir E. Bassoon on 
МА, ket to call attention to the administration of telegraph 
su : 


h Wire Export Trade.—Although nothing 
like so brisk as in hod айды ер) month, March proved to be а very 


oppaat connected therewith from this country 
ue of the shipments is returned at £201,940, which оош 
£502,816 in the preceding month and £21,870 ia March last year. 
The activity that has prevailed so far in this branch of trade is well 
indicated by the returns for the three months 
which show a total of £758,819, as compared with 
the corresponding period of last year and £248,788 in the first 
quarter of 1898. | 


Tunbridge Wells Telephenes.—On Friday his Honour, 
Judge Emden, gave his decision in the case recently heard at Tan- 
bridge Wells Oounty Court, in which the National Telephone Oom- 
pany sought an order from the Tunbridge Wells Corporation 

ttipg it to extend its telephone wires in the streets of the 

gb, such consent having been refused by the Corporation. His 
Honour was of opinion that the Telephone Oompany wn paces in 
the same n as Ше Postmaster-General. He was of opinion 
that the contention of non-jarisdiction could not hold good in respect 
to the refusal of the consent. The question of terms stood over to 
give the Corporation the opportunity of considering ite position. 


Wireless Telegraphy.— The Fire Brigade Committee of 
the London County Coun to make а trial of Marooni’s 
wireless telography between doi Lee stations at Btreatham. 


OONTRAOTS OPEN AND OLOSED. 


OPEN. 
Belfast.—April 19th. The Electric Committee wants 


tenders for the su of electric motors for a period of 12 months. 
Son" Oficial Notices” March 50 h. 


crane the tramway power stetion. 

April 6th. — | | 

. Corunna. — April 15th. The сонау of State for 
Foreign Affairs pas received a tch from Her Majesty’s Consul at 
Corunna, that tenders are invited by the Oorunna Electric 


Оо-о tive Society for the su of a complete set of electrical 
Иле ot PL of supplying 12,000 lamps of 


'Benor Dr. Pargos „ Ooranna. Tenders sh 
be addressed to the Presi Senor Dr. Manuel Baifa, Oalle Zafateria, 


No. 5, Corunna, before April 15th. 


— Dublin.—April 26th. The Electric Lighting Committee 
wants tenders for six and four water-tube boilers and two 


economisers; two 1,000-xw. and two 500-xw. low base 
on ea electricity supply scheme. Seo" Лү р. 


Dundee.—April 25th. The Town Oouncil wants tenders 
for & traction switchboard for the electric station. Bee "Official 
Notices " April 6th. | 

Germany.—April 20th. The Prussian State Railway 
authorities а$ Posen are inviting tenders until April 20th, for the 
supply of 45 tons of iron wire 4 mm. diameter, and 6,500 
insulators. Particulars may be obtained for 6d. from, tenders 
are to be sent to, Die Konigliche Eisenbahn Telegraphen Inspection, 


Glasgow.—April 18th. The Corporation wants tenders 


- for the supply of telephone cables (inclu drawing into conduits 
and јоне); and telephone ts (wall and table) See 
“ Official Notices” March 30th. i 


Halifax.—The Electricity Committee wants tenders for 
year of electricity 
for the supply of various 


equipment of new lines. Official Notices" March 30th. 


Mariupol.—May. The Secre of State for Foreign 
Affairs has received a from Н.М. Oonsul at Taganrcg, 
ata! ing that tenders sre invited by the municipality of Mariupol, not 
later chan May 16th (29) next, for the construction and exploitation 
of an electric tramway and the installation of electric light in that 
town. Particulars may be examined on personal application at the 
Commercial Department cf the Foreign Office between 11 a.m. and 
5 p.m. 


Southampton,—May 1st. The Corporation wants tenders 
for a 300-kw. continuous current generator coupled direct to a 


medium speed vertical compound steam engine forth» electricity 
works. Взе Official Notices to-day. 
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Sunderland. — April 27th. The Oorporation wants 
tenders for the supply of two additional switchboard panels with 
instruments, &o, for the electric lighting station. See Official 


Notices " Avril 6th. 
Wimbledon.—April 21th. The Wimbledon Council 
wants tenders for electric light wiring, fittings, &c., at the new 


isolation hospital. See “Offc'al Notices 


CLOSED. 


Gloucester.—The National Electric Wiring Company has 
obtained the lighting of the Guildhall and New Public Library, 
Gloucester, the total amount of 8-0. 7. lampe bei og 1,836. 


London.—The London County Council on Tuesday 
received the following report by the Bridges Committee in relation to 
the electric lighting of the approaches to the Blackwall tunel :— 


Some trouble has arisen in connection with the cables feeding the lamps in 
the open approaches to the Blackwall tunnel, and it has been ascertained that 
the cause is owing to defects in the manufacture of the cables. The firm who 
supplied them have been called upon to bear the expense of making them good, 
and a sufficient sum has been retained by the Council under an award to meet 
the cost. As the firm are in liquidation we did not think it desirable that the 
Council should require them to do the work, and we therefore gave instructions 
for tenders to be invited from six firms for the necessary cables and supplying 
and fixing eight standards and lanterns on the parapets of the stone steps 
leading from the entrances to the tunnel to the street above. The following 
were received by the Council on March 20th— 


The British Insulated Wire Company— 4 s. d. £ s. d. 
Part 1, supplying cables os 893 17 4 
Part 2, supplyinglamp standards . 168 0 0 
653 17 4 
The St. Helen's Cable Company— 
Part 1, supplying cables d 650 0 0 
Part 2, supplying lamp standards. 140 0 0 "0-070 


Messrs Tyler & Duncan— 
Part l supplying cables E 622 0 0 
Part 2, supplying lamp standards 186 0 0 
808 0 0 
On examination of the tender submitted by the British Insulated Wire Com- 
pany, it was found thatthe cable they propose to supply will be tested under а 
ressure of 2,500 volts, whereas the specification prescribes a test at 10,000 volts. 
he company’s attention was called to the discrepancy, and they have submitted 
an amended tender which increases their quotation for part 1 £898 17s. 4d. 
to £464, part 2 remaining unaltered. It will be seen that the firm’s tender is still 
much the lowest of those received. 
The committee accordingly recommended the aceeptance of that 
company's tender. 


London.—The Shoreditch Vestry have accepted the 
tenders of the Bt. Helen's Cable Company, and Messrs. W. T. Glover 
and Company, for the supply of cable during the ensuing year. 
The Vestry have referred to the Lighting Oommittee the following 
two tenders for the supply of transformers :— 

6616 


Electrical Construction Company T 
Siemens Bros. & Co. vx ae R vt ©» T ini 
London.—The Islington Vestry have accepted the follow- 
ing tenders for electrical stores during the ensuing year as per the 
numbers in the schedule :— 
Nos. 1,2 and 8 (carbons) The Sloan Electrical Company. 
Nos. 5 to 12 zi .. Hands, Limited. 
Nos. 18 to 88 . The Edison & Swan United Electric Light Co. 


| Rainhill.— A! number of tenders were submitted for 


J.! L. , of Liverpool, is the 
consulting engineer. The following is a list of the accepted ones:— 
Contact No. 5 a naarton ах (The lowest tender н ot 

2,550, an e est £4,800, the latter not according to ification. 
Contract No. 9.—Mesasrs. Lowdon Bros. oo €: 
Contract No. 8.—Chloride Electrical Sto Syndicate (including mainten- 


ence) е Lowest tender, £2,882 ; hest, £8,915. Six tenders were 

noomplete. 

Contract No. 4.—The St. Helens Cable Company, 29,336 (10 years free main ; 
tenanoe). Lowest tender, 21,597; highest, £2,048, 

Contract No. 5. — Messrs. Lowdon Bros., £8,460. Lowest tender, £2,896; 


highest, £7,600. 

West Bromwich.—The Electric Lighting Committee of 
the Corporation have accepted the tender of Mr. Mallin for buildings 
and shaft at the new generating station, and of Mesa. Spencer, 
Limited, for roofs. `+ | 

Whitechapel.— The District Boerd of Works has 
3 tender of Messrs. Babeock & Wiloox, Limited, for the 
supply of two boilers and a feed pump, and for removing two 
existing: bollera, Au. bo the new pore? ouse, for a total cost of 
£3,097. tender of the Reason Manufacturing Company, 
Limited, for the supply of meters up to Jane 30th, 1901, and for 
their maintenance to midsummer, 1902, was also accepted. - 

West Ham.—The Town Council has acce the tender 


of Messrs. J. H. Benior & Zen for street poste for lighting and 
tramway s. 


FORTHOOMING EVENTS. 


Saturday, April 14 h.— Royal Institution. Lord Rayleigh on “ Polar- 
ised Light" (Lecture VI.). 


Wednesday, April 25th—At 8 p.m. Institution of Mechanical 
Engineers. Dinner. 

Thursday, April 26tb.—At 8 p.m. Institution of Mechanical Engi- 
neers. Meeting 


At 8 p.m.—Iostitution of Electrical Engineers. Meeting. 
At 3 p.m.—Boyal Institution. First lecture on A Oentu 
of Obemistry in the Royal Institution,” by P 
Dewar, F. R. S. 
Friday, April 27ch.— At 8 p.m. Physical Society. 


NOTES. 


Becquerel Rays. — The Becquerel rays, like the cathode 
rays, and unlike the Röntgen rays, are deflected by a 
magnetic field. This points to the view that these rays are 
material particles charged with electricity. J.J. Thomson 
has shown that the mass of the charged paroa; in the case 
of the cathode raye, is very much smaller than that of the 
chemical atom, and that the electric charge of these 
particles or corpuscles is wpe negative. Recent experi- 
ments show that the charge of the Becquerel corpuscles is also 
negative, thereby proving another remarkable similarity 
between the cathode and the Becquerel ra These results 
are mostly due to M. and Mme. Curie and to M. Becquerel. 
An ingenious method of experimenting devised by the latter, 
is to place a piece of radiam in а leaden box with a small 
aperture at the top, through which the Beoquerel rays can 
pass. The box is placed on a photographio plate covered 
with an aluminium plate. When the rays are exposed to 
the action of a magnetic field they are bent downwards, and 
make an impression on the photographic plate, thé position 
of which depends on the strength of the magnetic field. The 
aspect of the photographic shows that the emission is 
compler, since the same field acts in a different degree on the 
various rays emanating from the source. When absorbent 
Screens are in in the path of the raya to the photo- 
а plate, it is found that the rays which are most 

flected are first cut off by the soreen, i. s., the particles with 
the smallest velocity are most readily absor Not only 
has it been proved that the Becquerel radiation carries off a 
negative charge, but it has also been shown that the radiant 
material becomes positively electrified. 


e a obtained by Mr. J. Webb, at Dover, which were 
consi j i i 


cap was put on, and the image of the arc moving on the 
plate drew the lines which have led to the waste of so much 
scientific acumen. 


Westinghouse Works.— Commercial Intelligence reports 
a representative of the British Weatinghouse Electric and 
Manufacturing Company, Limited, as saying that “all of 
two years will pass before the new works w the com- 
pany are building near Manchester are completed.” We 
suppose we may take tbis as correct, for a month or 80 ago we 
that the company was making its own bricks. Perhaps 
the supply of straw has run short! Ог сап it be that 
iron work which ап American company was going to supply 
in four months, ав we were told at the meeting held in 
August last year? It was then remarked that if they let 
out contracts in England just now for such works, the 
makers could not deliver within two or three years.” In 
fact, the Americans were going to out-Atbzra Atbara. 
Shareholders were told that Mr. Westinghouse was of 
opinion that the building of the works would proceed in a 
manner unprecedented in England, and in a record 
time.” It looks ag though Mr. Westinghouse knew what he 
was saying, and that his opinion will turn out to be 
true, but perhaps not altogether in the way we thought he 
meant. | 
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. Recent Electric Locomotives for Shunting and 
Mining Work.—Two electric locomotives have recently 
been built by the Benrather Maschinen fabrik Allgemeine 
Gesellschaft, in co-operation with the Union Electricitäts 
Gesellschaft, one for shunting purposes and the other for use 
in & mine. The former is now in use in steel works at 
Hoesch, and the latter, which —— ly high tractive 
force, is working at Esch, in Luxemburg. In the first- 
mentioned looo. the driving axle ig carried in bearings cast on 
the main body of the motors, the back of the motor being 
carried on springs, во that any relative movement due to 
inequalities, &c., in the rails will not affect the relative posi- 
tions of the teeth in the reducing gear. Closed motors of 
the usnal type for this work are used. They run at the com- 
paratively low of 275 revolutions per minute. Each 
of the two motors yields 28 н.р. at 500 volts. The gear- 
wheels are in the ratio of 1 : 8°5, having 80 and 105 teeth 
respectively. The driving wheels are 29 inches in diameter. 
From these figures the speed should be abont 7 miles per 
hour and the tractive force about 2,420 lbs Both the 
shunter and the mine loco. are fitted with series parallel 
controllers. The shunter works, of course, upon the 
normal gauge of 4 feet 8j inches. The conditions under 
which the mine loco. had to work introduced many points of 
difficulty in the design. Owing to the limitations in size 
and the small gauge (274 inches), and to the fact. that the 


wheel base had to be kept small on account of the sharp. 


carves, it was not found possible to get the necessary 
adhesion with the normal siz а of motor and other parts. 
As a consequence these were all made unnecessarily heavy, and 
even then ballast bad to be loaded up on the engine in order 
to enable it to exert the required tractive force. The total 
weight of the locomotive is 18 tons. In order to exert a 
foroe of 8 tons as required, a coefficient of friction of 1°5 is 
involved, which is higher than that usually found, so that an 
ample sand box is provided. The specified speed is low, 
only about 4 miles per hour. The motors run at 525 
revolutions minute, and yield 45 H. each, or 90 
together, at 500 volta. The speed of the motor is reduced 
in the proportion of 10 to 1; this had to be effected in three 
steps. Ourxent is supplied by an overhead line and conveyed 
to the motors by a specially designed collapsing trolley pole 
which has to work under greatly varying heights of overhead 
conductor. In the lowest position the conductor is only 
18 inches above the top of the locomotive, and at the highest 
int 6 feet 4 inches above the top. The locomotives are 
escribed at length, and the more important details illustrated 
in the Zeitschrift des Vereins deutscher Ingenieure this week. 


Researches өп the Conductivity, Specific Gravity, 
and Surface Tension of Aqueous Solutions containing 
Potassium, Chloride and Sulphate.—In papers read 
before the Nova Scotian Institute of Science it has been 
shown that it is possible, by the aid of the dissociation theory 
of electrolytic conduction, to the conductivity and other 
physical properties of а solution containing two chlorides or 
two sulphates, with data as to the conductivity and the other 
physical properties obtained by observations on simple 
solutions of these salts. At Prof. MacGregor's suggestion, 
James Barnes, of Dalhousie College, Halifax, N.., has 
carried out experiments with the object of testing this 
possibility for a solution containing a chloride and a sulphate 
with a common cation. The electrolytes selected were 
5 chloride and sulphate. The observations on con- 

uctivity and specific gravity were made by Mr. Barnes, 
while Rother’s observations on surface tension were used. 
The experiments were made in the Physical and Ohemical 
Laboratories of Dalhousie College, Halifax, during the 
session of 1898-99. The first part of the paper 
with а description of the 1 and methods employed in 
the research. A large number of experiments were conducted 
which spaoe will not permit us to notice in detail ; but in 
the opinion of Mr. Barnes, his results show that it is ши 

огу and with data o 


potassium chloride and potassium sulphate, within the limit 

i The original paper may be consulted 
in the Transactions of the Nova Scotian Institute of Science 
Vol. X., pages 49—66. 


int to Company Prometers.—According to an 
English chemist the relative light giving and heating 
capacities of well-known mediums are as follows :— 


Heat. Light. 


Gases . 98 per cent. 2 per cent. 
Electricity (incandescent) ... 95 % „ 6 „ „„ 
Glow worm вог І) [IIl 1 н и өөө 99 99 99 


(which, however, would 
worms would be required) formed for the purposes of 
acquiring and further developing the lighting рс of 
glow worms. A special feature in the prospectus would be 
the acquisition of a patented method (yet to be devised) for 
automatically inducing the glow worm to glow at the word 
of command, thus doing away with all expensive switching 
arrangements. The promoters will rely upon the instinct 
and self-respect of the glow worm to at all times when 
called upon emit or otherwise produce a light of a candle- 
wer ав may be from time to time required by the 
ondon County Oouncil, or other the local authority 
concerned with the protection of the public interest. No 
gion worm will be required to glow more than eight hours per 
, Dor will any glow worm under a certain age be permitted 
to exercise his or her function as a light giver, the limiting 
age to be prescribed by the Board of Trade or other the 
authority for the time being appointed for tbis р 
сы relative cost of light per 1,000 candle-hours would be as 
ollows :— 


Gas eee M ee 124. 
Electric light ... 95d. 
Glow worm... A little under 004. 


The number of glow worms necessary to produce 1 C.P. 
is variously estimated by figures, the lowest of which 


starts some distance the other side of infinity. On the other 


hand, the promoters are convinced that glow worms can be 
obtained at a very low cost. The directors will confidently 
anticipate an immediate and large revenue. 


The Advantages of Cable Traction.—The Edinburgh 
cable trams are working very euccegsfully—from an electrical 
point of view—a few more hitches will doubtless lead to a 
public agitation for the adoption of what Bailie Mackenzie 
seems to regard as inevitable, viz., electric traction. We often 
heard of cars “ breaking loose” on the Highgate Hill cable 
line in the old days, but the fault at Edinburgh last week 
was a “tight brake.” A car suddenly came to a standatill, and 
refused to budge, in fact, it wan quite incabable of doing во, 
until a “brake-down” gang came an honr later. ey 
then freed the car brakes, releasing the oar, and so un- 
blocked the route. The Ойу of Edinburgh might do worse 
than follow in the footsteps of the New York Metro- 
politan Tramways. The cable lines now being finished, 
is it too soon to make a change? We commend 
this Edinburgh hitch to a contemporary which some- 
times indulges in cartoons. Picture two comely dames 
precipitated on all fours in the roadway without previous 
notice having been given, the contents of the condactor’s 
money bag shaken ont like sand across the tramway track, a 
crowd of small boys, careful of the conductor's interests, 
gathering up the fragments (that nothing be lost, and an 
old gentleman sitting in the car reading the ELECTRICAL 
Review, when all of a sudden he is slanted, also without 
notice, at ап angle of 45? through the glass window. His 
apologies are profuse, and his “Dear me! dear me!” 
perhaps emphatio, and what follows “may be better 
imagined than described." More hitches of this kind, and 
n engineers will regard the trams as “ hopelesaly in- 
cabable." 


Royal Institution.—The following are among the 
lecture arrangements at the Royal Institution after Easter:— 
Prof. Dewar, four lectures оп “ А Oeutury of Chemistry in 
the Royal Institution." The Friday evening meetings will 
be resumed on April 27th, when a discourse will be given by 
the Right Hon. Lord Kelvin on “Nineteenth Oentury 
Clouds over the Dynamical of Heat and Light; 
succeeding discourses will probably be given by Prof. J. A. 
Ewing, Sir Henry Roscoe, and others. `> у 
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Acetylene t Oompared with Other Lighting.— 
In ix by Har von Lemmers-Danforth on the cost of 


абебу a lighting, the following table is given for the 
relative cost of light by other agents. The figures inolude a 
rtion for.water, labour, interest, and. redemption of 
capital, depreciation of buildings (5 per cent.) and machinery 
(8peroent) = 
· АРРЋОХТМАТВ Cost ОР 16 OANDLE-HOURS. . 
Blectric ато lamp... ... 4 ^ eee 0095. to 00625 pence. 
Petroleum incandescent light ... . 005 E | 
Апет incandescent light ( 40 | 
C.P. as average during life in- 
cluding renewal of mantle) ... ... n 
Acetylene... o "T ess .. 0 2 to 08 p 
Е ену ‘at 5d. bo ЦИ per Ev. hour, 
еы takin into soocant the dimi. 
nution in candle-power) se. 0 0'25 fo 0375 " 
Ordinary fiat- flamo gas burner . 085 " 
It is not stated upon what assumptions these results ate 
obtained other than as set forth in the table. The author 


gives the cost of notion of one cubic metre of acetylene at 
28. 2d. in the case of a plant g 540 cubic metres 
per year, at 18, 5 n the production rises to 


18,000 cubic metres per year. . Acetylene is used in the 
Prussian State Railwhy for carburetting the oil gas used in 
ighting the carriages. The burner most frequently used 

elds about 5 O.. with a consumption of 0:956 oubio feet 
of ordinary o qu This may be increased to 11 candles 
when the very best oil gas is used, but these figures are 
increased to 15 and 20 candles when a mixtnre of 75 per 
cent. oil gas and 25 per cent. acetylene is used. The cost 
per 8 О.Р, hour becomes 0°2d. as against O'Sd. when oil gas 
only was used. It is claimed by the Allgemeine Elektricitüts 
Gesellschaft that on a large scale passenger carriages can be 
lighted electrically at a cost of 0:225d. per 8 с.р. Во far, 
however, this figure does not appear to have been reached in 


practice. 


Novel Applicatien of Electric Heat,—Considerable 
trouble and inconvenience have been experienced at Mar- 
quette, one of the most prominent towns in the upper ү 
of Michigan, by ice getting into the intake pipe of the water- 
works during winter, choking it up, and in very many cases 
during the past few years necessitating the closing down of 
the pumping station, thereby bringing about a water 
famine. Hitherto the mouth of the intake has been thawed 
out by means of salt, but, of course, such a remedy has onl 
dis of the evil temporarily, and the trouble has assum 
suc 5 that the authorities have seriously contem- 
plated changing the position of the intake pipe pumping 
station. This, of course, would involve many thousands o 
pounds. The trouble is not occasioned by the surface ice of 
the lake, which is rather a protection than otherwise. When, 
however, the ioe fields are carried out of the bay by winds, 
these same winds prevent new ice forming on the surface. 
Small particles of ice—'* needle ice "—then form, and innu- 
merable particles are carried into the intake massed together. 
This winter, on the occasion of an unusually severe water 
famine, the authorities consulted some engineers, with the 
result that an electric heater of cylindrical form has been 
constructed, and bas been hung concentrically with the 
month of the intake pipe. heater is of the iron- 
resistance coil pattern, and the бат потоа about it lies іп 
the use to which it is to be pat. consists of an inner and 
outer shell, ively 19 and 21 inches in diameter, and 
both 5 feet in length. Asbestos sheeting half-an-inch thick 
is wrapped round the inner cylinder, and on the asbestos 
No. 18 iron wire is ooiled in a continuous spiral. It is 
believed that enough heat will be generated to ent the 
making of “needle ice ” in the intake. It is only proposed 
to use the heater when the direction of the wind favours the 
formation of this ice. 


Municipal Trading.—After a debate extending over 
several nights, the Honse of Commons last week, by 141 to 
67 votes, appointed a Select Committee of five members “to 
Join with a Committee of the Lords to consider and report as 
to the principles which should govern powers given by Bills 
and provisional orders to засла other local autho- 
rities for industrial enterprise within or without the area of 
their jurisdiction.” | ! 
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Researches on the Finding of the Ionisation of 
Complex Selutions ef Given Cencentration and the 
Converse Problem.—In a paper communicated to the 
Nova Sootian Institute of Science in 1895, Prof. J. б. 
MacGregor described a method of determining the ionisa- 
tion coefficients of two electrolytes, with one ion in common, 
in the same dilute aqueous solntion. The method described 
was developed in the study of complex solutions which had 
been formed by the mixture of simple solntions of known 
concentration, and involves a knowl of their concentra 
tions. Even if the complex solutions have not been formed 
in this way, but have been pre „ вау, by the addition of 
known quantities of the electrolytes to a known ташын of 
water, they may always be imagined to have been formed by 

-of simple solutions; and in the usual case in which 
the solutions are so dilute that no change of volume would 
have occurred in forming them by mixture, the concentra- 
tion of the simple solntions by the mixing of which the given 
complex solntion might be formed, can readily be d 
But а simple modification of the method it applicable 
in such cases directly; and when so modified, its application 
is found both to require fewer data with respect to the con- 
ductivity of simple solutions of the electrolytes involved, and 
to be subject to fewer sources of error, than in its old form. 
As ed, also, it is found to be readily applicable con- 
versely to the determination of the concentration which such 
complex solutions must have in order that they may have 
any given possible state of ionisation. In a more recent 
p (Transactions of the Nova Scotian Institute of Science, 

ol. X., poses 68—78) Prof. MacGregor describes this 
modified form of the method, and points out how it may be 
used in determining concentration when the state of ionisation 
is given. The author takes this opportunity, also, of comparing 
it with two other methods which have recently been em- 
ployed, of d ining the ionisation coefficients for solations 
of the same degree of compri, . Prof. MacGregor’s pa 
is extremely mathematical, is copiously illustrated by 
curves and numerical tables which are not suitable for useful 
abstraction or condensation. Those of our readers who are 
interested in the subject will find the original paper given at 
length in the Transactions of the Nova Scotian Institute of 
Science, Vol. x., Session 1898-99, pages 66—78. | 


Solid Hydrogen.—A crowded and distinguished andi- 
ence assembled at the Royal Institution last Friday to hear 
Prof. Dewar’s lecture on “Solid Hydrogen.” In regard to 
the uses of liquid hydrogen for scientific research the 
lecturer sho first how it afforded the only means of 
obtaining solid hydrogen. The behaviour of metals with 
regard to electrical. conductivity at very low temperatures 
was a very interesting question. From experiments with 
liquid air it Nara apace that at the zero ol absolute tem- 

ure pure would have no electrical resistance at 
all But although the resistance curves ap to be 
going straight to zero at the temperature of liquid air, he 
ound (that lower down below the temperature of solid air 
етра Bharply down, so that а finite resistance was 
in А 


э 


Appointments Vacant.—A mains superintendent is 
required for the Ayr electricity department at £125 per 
annum. See Official Notices idit 

A second assistant lecturer is wanted in the physics and 

engineering department of the Blackburn Mani- 
cipal Technical School. See “ Official Notices to-day. — 

e ше is wanted for the 
Bradford Municipal Technical College 
See “ Official Notices to-day. : 


The Northern Society of Electrical Engineers.— 
On rann A last at the Grand Hotel, Manchester, the 
paper b . ©. E. Grove on “The Electrical Equip- 
ment of Ships of War,” read at the last meeting of the 
Institution of Electrical Engineers, was read for discussion. 


Information Wanted.—A correspondent writes :— 
“ Could I, throughyour valuable journal, get to know ые 
formula for paste for a dry cell? Trusting someone will be 
kind enough to give me the information.” 


— 
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Leetures.— On Monday last week Mr. Leonard Andrews 
delivered a leoture, with numerous electrical experiments, at 
Hastings, in aid of the local fund for the soldiers’ and sailors’ 
families. The Mayor presided. 

A paper on “The Protection of Public Buildings from 
Lightning,” with special referenoe to the author's - 
ment of the lightning conductors of St. Paul's Cathedral, 
will be read by Mr. Killingworth Hedges, M. I. C. E., at the 
Royal Institute of British Architects on April 28rd. 


Personal.—Mr. J mi cr Bastick, late managing director 
of the Birmingham Carbide Company, has accepted a posi- 
tion with the United Alkali Company, Limited, at Widnes. 

Mr. P. F. White has been appointed engineer of the 
Bangor Corporation electricity works at a salary of £150 per 
annum. 

The Glasgow Tramways Committee recommend the 
appointment as assistant electrical engineer of Mr. M. B. 
Field, London. He has had great ence in three-phase 
work, gained chiefly in the service of Messrs. Brown, Boveri 
and Oo, Baden, and this experience will of course be of great 
value at Glasgow. 


Municipal Electrical Association.—The annual oon- 
vention this Association will be held at Huddersfield 
from June 20th to 28rd. Mr. A. B. Mountain is president. 


22 — —————— 


OITY NOTER. 


Brockie-Pell Are Lamp, Limited. 
Tum fourth ordinary general meeting of this held 
at the new premises, 60, Worship Btreet, Б.С 4 Lord Suffield 


g. 
moving the adoption of the rt, which has already a 
d that at the last meeting he 


accounts they had made provision for various items in which there 
would be depreciation, but, at the same time, the plant, tools, and 
other items had been maintained in the fullest efficiency, and the cost 
had 5 N the ка gor suffered in 
profits very prices of materials, w prices were 
continuing. The directors had endeavoured to help the company 
by red their fees by three-fourths, aud every effort had 

made to reduce expenditure, but in such a business as this the tech- 
nical and staff expensós were heavy. These would be increased only 
in а small ratio as the trade increased. The new premises would be 
found to be better suited to the business of the company, a business 
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до 
oving was а heavy matter, 


the old, which were most unsuitable. 

bat the bulk of it had now been done without any of work, 

and the remainder would shortly be carried through. prospects 
lis senarai improvement in ite conditi 


я, 
F 
В 

J: 
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on, was 
wing to Mr. Shrimpton. They had had a very hard 


better be left to a later occasion. 

Sir F. D. Dixos-HARTLAND, Bart., M. P., in the 
кан was е Оша He ва һы бөре] uo юк ee 
tion of the report, but it was the time he had any pleasure 
doing во. They were in a different position now, compared to what 
they were in 12 months 


ago, They then had a debit balanco of £1,500, 
of a debit, they had made £1,250 profit, which 
of £3,000. Last year they many difficulties 
the wor ; they did not all together. 


board and personnel. 
difficulty, the new ones were eminently 
purposes. As tothe directors’ foos, they stuck to the 
use they wanted to remain as directors, but because their 


honour was concerned, and they would try to make this company the 


1 
ү 


Р 
ig 
h 


success which they thoroughly believed it would be from the begin- 
ning. They had obtained Mr. Shrimpton’s services as managing 
director for a number of years. He could endorse all thatthe chair- 
man had said about him. 


After а few friendly criticisms had been offered by Dr. 
Mr, Sunntrron 


shareholders thatat the end of the year there were 17,834 


on several matters. At the new works they 


engineer, 
коа перс WONO пое докум ше о о ор Марш 
bistory the company. He was available if they required him, 
bat t bad learned how to make lampe, and the technical manage- 
ment of the business bad never been in a healthier or sounder posi- 
tion than to-day. As to the electric lathe, they were not certain that 
it was an asset at all. It had been brought forward year after yoar; 
if it was an asset they still had it, but the foreign patents the 
lathe were no longer put into the balance-sheet, as they wanted 
nothing there but the most substantial facts. Those things had been 
brought forward by thoss responsible for ihe early management of 
the company, but they were not the com * Банда. They had 
ty to do, and bad not time to occupy lee with á lathe. 
ough he believed it had some excellent points. They had not the 
capital to develop it, and tool-making was very diffionlt industry. 
%%% Шү тшш qai" TTT 
call * оа 
aS 


n would not follow them. were . 
ble. They had replaced men with wherever they 
could, and would continue to do so, It was ble that a Ше time 
hence they might have to take legal p : 
was carried unanimously, and the 


‘HARTLAND proceeded to la кош ш теч more 
tions with respect to the matter of capital. He had wondered how 
Mr. Shrimpton had to do so much with such a little 
capital. There were two ways in which they M provide more 
money ; (1) the issue of debentures in proportion to ho of 
shares; (2) the re-constitution of * 

matter, tbe s 


bring it later before an 


Westminster Electric Supply Corporation. 


Wn read in some morning papers that the board of the Westminster 
Electric Supply 


to existing shareholders at £10 apiece—that 
remium. As the old shares are selling in the mar 
hood of £15, it will be seen that an acceptable little bonus would 
accrue to those of the proprietors who took up their allotments. Two 
members of the board, however, Mr. | „ and Mr. 
m'as cor idera have issued а counterblast to the manifesto 

of co ‚ in which they hint at “a that 
shareholders should obtain the fall benefit of any fature issue of 
capital.” They accordingly ask for support toa resolution to sanc- 
of the capital of the corporation from £399,500 to 
£550,000 by the creation of 90,100 ordinary shares of £5 to be issued 
at par to the shareholders rate to their hol in the company 
This would allow of the t of, roughly ing, one share 
13, representing a bonus of, say, 15s. per share. Messrs. Wallace and 
Browne-Martin state that several shareholders in the company have 
мот пош оо ке сас шшш сю aing the 
at other 


— 


Folkestome Electricity Supply Company. 


Tax fourth ordinary general meeting of this company was held on 
March 31st, Alderman Bpurgen presiding. The report has been 
already рон in our columns. | 
ie йан Тыйыс 8 
un Д сар year 
£21,400, increasing the total outlay of the company to omer £64,000. 
дро ор of the conpeny was only £54,000. The directors had 
decided to issue £25,000 debentures at 4i eent., which he 
h the shareholders would come forward take up. They 
an unprecedented number of applications for lights during the 
year, and found they were unable to on satisfying the demand 
uniess made provision for sae new machínery and for 
тейт а" = lying 10,000 14500 ligt would be suffi 
provision for ,000 or 132, ts wou . 
cient for some time; be k busin 


Е 


hts on it 
must not be taken that the full reyenue had been earned from these 
cang the year. More than half 
secon 


the year with 17,834, and 
and he believed he would be near the mark in saying they 
would put in 500 lights a month for every month in the year. 
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He showed that during the past year the number of units sold by the 
Folkestone Company was 209,991, whilst the revenue received from 
this source was £4,156 8s. 6d., giving an average cost to the consumer 
of about 42d. per unit. He bel that in time even this would be 
reduced. This was the first year of working, and they proposed to 
pay a 4 per cent. dividend. Tbere was nothing concealed ; they were 
paying an honest 4 per cent. When they raised the new debsnture 
capital, and were in a position to take up all the business likely to 
‘come to them, he felt sure that year by year the company would go 
on increasing. One item in the report he wished especially to refer 


premises. The company had, therefore, 
installations at practically cost price, and the £20 odd shown in the 
accounts was just a small margin of profit made. By this means they 
had gained many consumers, on the supply of light to whom they 
made a profit. The directors to offer an expression of 
речи to Mr. Hesketh, their engineer, and the members of the 


The motion was carried unanimously. 


Winchester Electric Light Company. 


the works were 


Prospectus.—The London Trust Company, Limited, 
has this week been offering for subscription, at par, £100,000 5 per 
cent. second dt benture stock, part of an authorised issue of £300,000 
in the Edison & Swan United Electric Light Oompany. The reason 
for this issue was explained by Mr. Forbes at the recent meeting of 
the Ediswan Company reported in our columns. The list opened on 
Monday, and closed on Thursday, April 12th. 


The Iado-European Telegraph Company, Limited.— 
The board, after adding £25,000 to the reserve fund, have deter- 
mined, subject to audit, to recommend the payment of a dividend for 
the six months ended December 31st, 1899, of 17s. 6d. per share, 
making with the interim dividend already paid, 6 per cent., and a 
bonus of 20s. per share, both free of income-tex, making in all 10 per 
cent. forthe year. The dividend and bonus will be payable on and 


after May 186 next. 


TRAFFIO RECEIPTS. 


— 
anë Wieetwood Tramread Compang.—The монун for the week 
157 April 7th, 1900. were 4206 6s. Od. 3 receipts for corresponding 
1899 (Easter Holidays), £603 10s, 10d.; aggregate for half-year to 


49,278 183. 54, 
Bristol Tramways and Carriage Company, Limited, — Phe receipes fer the 
ending April 6th, 1000, were 42,788 4s, 14.: corresponding 


period, 1880 (Easter week) 43,557 16s, Iod.; decrease, £849 128, 90. 


The and Bosth London Railway Oompany.—The receipts fer the week 
| Жуй April 8th, 1900. were 41,350 ditto April 9th, 1809, £976 ; increase, 
£404. Total receipts 


for half-year, 1900, to 817,319; corresponding 
period, 1899, ире increase £2,104. Miles open April Stb, 1900, 83; 


Dover Tramways.—The receipts 
April "th, 1900, 8160 02 
4214 Os, 0d. ; decrease, 258 19s. 114d. Total receipts to date, 1900, £2,028 
19а, 8d.; „ 1000, £2,109 192. 9d. decrease, £81 Os. Id. 
Miles of track open, 1900, 8; 1809, 8. Саг miles run, 1900, 4,948; 1999, 
1900, 11; 1899, 11. 


ways The 
„ April 6th, 2000, were as follows 
o cars, £5,016 6s. 94.; D. — көчү electric cars, 


receipes for the week ending 
=D. U. T. Oo, horse cars, 


81,758 6s. Id.; 46, , 84.; week last year—D. U. T. 
cars, 49,184 14s. 4d. ; ditto, electric cars, 21,968 7s. 10d. ; D. 8. D. Oo., 
electric cars, £1, в. 2d, ; sotal (Easter week) 24,487 17s. 4d. : increase, 
82,405 18-. 4d. 4 to date, £51,210 Эз. 8d.; to date 
year, £45,526 48. 4d.; inorease to date, 25,684 8s. 11d. ae cu тотса 
is 42 mies e ‚8 by horses, as against 18 miles Пу, 
26 miles by horses, for the year. 
receipts for the week ending 


April 8th, 1500, amounted to 41.817: correspon week ; 
41,674 ; decrease, £857, 1899 includes Easter Monday. Total increase in 


traffics for half-year to date, £755. 

The South Staffordshire Tramways Company.—The receipts for the week 

ending April 6th, 1900, were £678 128 74.; April 7th, 1899, 2928 
, receipts for 14 weeks, £8,505 8s. 10d.; last year, 28,598 


for the week ending 
92. 1 April sth.  1f99, 


BTOOKS AND SHARES. 


| Tuesday Evening. 
Wrru the holidays ro close at hand, and general business showing no 
symptoms cf improving until after Easter, а good many members 
of the Stock Exchange left town early in the week to start the 
recess. Their clients exhibited no disposition to grumble at their 
absence, and very few orders have been executed this week, for the 
best of all reasons. After Raster is looked forward to as the sure 
precursor of livelier times, but we seem to remember that similar 
kopes on the Stock Exchange have ere this come to nothing. While 
money remains so tight there is not likely to be any great demand 
for investment stocke and shares, and for the moment it appears 
probable that Lombard Street will keep up its rates for some time 
yet. 

The electrical supply market has been characterised by irregularity. 
Ohelsea Ordinary and Metropolitans have both been offered pretty 
freely, and Oity of London Preference are 10s. lower than when we 
wrote last, but Westminsters have enjoyed an active market and are 
fally j better. Under promise of their strict secrécy, we may tell 
our readers that the Westminster Electric is taking steps to increase 
its ordinary capital, but there is a difference on the board as to 
whether the £5 shares shall be issued at par to the ordinary share- 
holders, or at £10. A meeting is to be held to-morrow to consider 
the matter. | | 

We are sorry to see that those outside brokers of Victoria Street, 
Messrs. Sims, Newman & Oo., are again pushing the offer of Ordinary 
and Preference shares in the Hampstead Electric Sapply Company, 
Limited. Both descriptions are unmarketable in the Stock Exchange, 
and it is no good advertisement for any company to have its shares 
hawked about by circularising outside brokers. The latter enclose 
with their letter a list of market quotations for the shares, which is 
as inaccurate as their puffs of the Hampstead Electric Company are 
ont of place. 

I: is decidedly interesting to learn from the just published report of 

the Stock Exchange that during the past year the managers of that 
body spent £1,046 on the working expenses of the plant which supplies 
the House with the electric current. Repairs cost another £311 
11s. 4d., and a new extension of the plant came to £1,828 odd. The 
Stock Exchange now makes its own electricity, and also supplies 
several of the adjacent buildings with the current. 
. London Electrics are a weak market, seme of the shareholders 
selling apparently upon the meeting, when new capital outlay was 
foreshadowed. St. Jamee’s retain their rise of last week, and ia the 
provincial section, Bournemouth and Poole are steady at 12, and 
Oxford Electric remain unchanged at 6§. 

Babecck & Wilcox, after their dramatic rise last week, have fallen 


back from 60 to 523. Oar argument that the smallness of the yield 


would quite counteract the reconstruction proposals, has been adopted 
by the market, and several large shareholders were not slow to take 
advantage of the rise and to clear out of their holdings. In oer 
opinion the present price is quite high enough. Other industrial 
shares are very quiet. A glance at our list on the next pages shows 
that hardly a single alteration has taken place. Orompton Debentures 


are a point better, and that is practically the sole change. Telegraph 
Manufacturing are better in tone, and a small buyer had to pay as 
much as 108 for a few shares on Tuesday. India-Rabber and Gutta- 
Percha shares changed hands at 218, but on the whole this depart- 
ment has remained very quiet. The fact that the Stock Exchange is 
closed from Good Friday to the following Tuesday morning 
stifled all specalation. . i 

National Telephone sbares keep dall on the p now being 

made with the Goveramont arrangements for providing telephonic 
facilities in the metropolis. No fall has taken place in the nominal 
price of the shares, but the market are far from “ anxious buyers,” м 
PTT in the House. 
e announcement that the District Railway would be shortly 
running a public trial train on the electric traction system failed to 
impart any strength to the Ordinary stock of the company. It now 
stands at 31, having been up to 83 and down to 28 during the present 
twelvemonths. Last year, however, the clique at one time worked the 
price эр to 421, partly upon rumours as to what electric traction 
would do for the line. It will be mon interesting to note what 
difference the new system of haulage will make. Ordinary stock- 
holders will watch the scheme with almost painfel attention. They 
have been waiting for a dividend ever since the spring of 1882, 18 
years ago. 

Again have the Anglo-American Telegraph Oompany's stocks 
relapsed int» somnolence, losing і per cent. before doing so. The 
% boom in American rails, which ted the quotations of Anglos 
to savanon, is over аа the E being, о гюч Е the bulls are 
profit snatching. Eastern анор и ас ргісе 
no better than 153. That . 
last week is still undigested, and investors have been too busy paying 
the calls on their Khaki scrip to attend to other markets. Great 
Northern Telegraph shares, however, found some supporters, bat 
Western Telegraph have lost 3, and are now 142 middle. 


r-— 
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SHARE LIST OF ELECTRICAL OOMPANIEB.—TELEGRAPH AND TELEPHONE — 

Present | xz Dividends tor Closing. Closing - pe 

— NAMB, Ghare.| the last three years, | Quomtion, | Quossdion, roth Er 


i | | | 1897. 1808. 1899. Highest. Lowest. 
110,900 African Direct Telegraph, 4 y 4 Debs. In eee aoe. 100 eee eee eee 100 —104 | 100 —104 ove eee 
26,000 Amazon Telegraph, shares eee eee eee өө СТІ) 10 eee eot eee 8 — 4 A 8 — é IT, E) 
i 125,000 Do. do. 5 % Debs., Nos. 1 to 1,250 Red. 100 eee eee 85 — 90 A — 5 eee 
875,520 | Anglo-American Telegra 9 мы es „„ V (SHOCK T. £8 9s| 73/6 | 65 — 68 T sé 
8,062,240 0 do. 8 Y е eee eet eee 8 14 6 6 6 117 —118 1164 —1174 1174 116% 
8,082,240 Do. do. Deferred... eee eos 556. В RES eee 18а. £1 8 16 — 153 ae 15 155, 148 , 
44, 000 8 Nos. 1 to 44,000 ... M йс a 514 Ф de iss 2— 3 8 . eis x 
10,000, C i: Cable TT] , 100 8 8 y 4 oes 165 —175 xd 165 —W5 ТҮ) ТТ) r 
1,882,828 Do. do. Бег 500 year 4 % Deb. Btock Red. Stock] ... ee .. |108 —105 [102 —104 10338 | 
‚ 234,850 | Consolidated Telephone Construction and Manufacturing | 10/- | 14 1 - i- 1 1— 1 as a i 
16,000 Ouba Telegraph eee eee eee eee . 000 ® eee [I1] 10 7 8 eee 9 = 10 9 10 s Ы 
6,000 ро. 10 95 Pref. ... ase aus Vis we 10 10 10 e. | 19 — 20 19 — 20 ЕТ ; 
12,981 Direct 0 [II] [II] ° [III 5 4 ee eee 4 — 5 ха & — 5 eee е 
is 000 De. do. 10 Oum. Pref. oes РҮП 5 10 TY ecc 9 — 10 9 — 10 oe " 
: 90,000 . Do. do. 44 & Debs. б „ „| GO] ace |... |... 101 —105% 101.1053; n a 
a 60,7104 Direct United States Cable .. . 20 | 88% | 88% |8 9 | 114— 12 xal 114—1 lu 112 
ў 120,000 Direct West India sr b * ен Deb. ee eee eee 100 “eee eee eee 100 —108 100 —108 coe oes 
4,000,000 | Eastern 55 „„ e, Stock 7 95, | 7 |... 152—157 [152—157 156 | 182 


.. I. 100 | Гов —201 98 —101 | 1004 | 994 
1,482, 2681 Do: n Bre Mort. Des Stock Red.. , Stock 4 mT IN 15 —120 115 —120 | 116} | 116 
" 250,000 | Eastern Extension, Australasia, and China Telegraph ...| 10 |7 7% [7 % 16 — 163 | 16 — 163 16,,| 163 
: 16,3004 { De. 5% (Aus. Gov. Bub.) Deb., ^q i a 226 100 | 5 % 100 —108 100 —108 PE Y 


, reg. 1—1,049, 8,976—4,836 T 
64,4001] Do. do. Bearer, 1,060—8, 050836, 5, 4,837—6,400 | 100 | 5 e | 2. поо —108 [100—108 |... |... 
230,0 UU Do. 4 Deb. Stock eee eee eee eee LIIS 8 U 4 soe eee 115 —120 115 —120 eee eee 
: 20,000 and Bonth African 110 1730 $ % Mort: 120 ] 10 100 10 оо —108 10 
Ну 9 
7 200,000% Do. 4% . Mt. Debs. (Mauritius Sub.) 1—8, 25 | ... 17 .. |101 —104% |101 —104 ees re 
P 180,227 | Glebe Telegraph нм ар T 5607 ss 25 «e. | 10| 4 em e» 11 12 111— 12 11$ | 11$ 
A 180,043 | Do. do. 6 y 4 Pret. eot „өө eet 10 6 6 eee 1 16 154— 16 153 TT. 
E 150,000 Great Northern Telegra of 10 10 000 eee 82 — 84 88 — 85 eos coe 
r 60,900 | { Halifax and Bermuda 1 1 Mort. rt Pebe., } 100 | ... | .. оо —108 100 18 
и 17,000 Шогореаа Telegraph eee owe eve eee eee 26 10 10 96 eve 54 — 68 54 — 88 eee eon 
100,000} London Platino-Braailian Telegra 6 '$ Debs. eee eee 100 б vee eot 106 —108 105 —108 eee eee 
73,680 | Montevideo Telephone, Limited, os. 1 to 73,060... l| .. өз з i $ oe - 
| 400,000 | National Telephone, 1 to 480,000" Fre. келюш slog 64 EQ сы | om M | 5A i 
1ч , [| eve eee eec eee т — 
Tm 15,000 Do. 8 Oum. Ist Pref. eo eee eee 10 6 6 0 14 5 15 . 14 oe 15 uy e 
m 15,000 Do. 6 Ф Oum. and Pref. ... 10 | 6 6 6 14—15 14 — 15 T 
: 250,000 Do. & & Non-cum. Ard Prel., 1 to 560, 000 5154 |59 |6 5i— 5& | 9— 5 
1 1,839,471 „А Deb. Stock Red. Stock 34 8$ 8] 97 —100 97 —100 974 972 
171, 504 re eee ‚ Мов. 1 to 171,604, fully paid 115 5 н #@&— 1 $— 1 ; 
100,000} Pacific and European Tel., 4 * Guar. Debs., 1 to 1,000... | 100 | 4 T 02 —106 103 —105 . e 
11,839 Reuter’s (In 000 eee 06 эзе. coe, өөө 8 5 eee 7 = 8 7 — 8 e 
, SE COD he rear Oables Trust өзө өөө eee "TT T к 5 % 6 % e$; 126 — 181 126 —181 eee А 
L] nited ver Plate Telephone eee eee á coe eo 0 00 ry) 
16,680 Do. do. 5 96 Oum. Pret. Nos. 1—16,089 & (Ty) eee et d- d e ee 
179,947 Do. | до. Debe. өөө eee eee |9000. өз TII eee 108 —106 108 —106 E 
" 200, 00 West African Telegraph, 5 $ m eo œ 100 $|. |... [97 100 |97 —10 953 99 
" 80,008 Ме: mne of America, Nos. 1—80,000 and 58,001 008 3 өөө TII ec á— 1 = eee eee 
3 150,000 C 11, 800 x Marathi fub. 209 eee ees eee 100 —108 100 —108 ІХ) eee 
Е 389,781 "A and 42 Telegraph 4 % 1 DU eee ТП TT 100 —104 100 —106 TT ees 
205,998 Western 9 lad Neen Nos. 1—205, 998 .. eee 10 eee eee YI) l4g— 15}хд 144— 16 148 14§ 
76,000 5 % Debs. and series, 1908 % | 100 | ... vee .. |108 —109 108 —109 - wee 
88,821 | West Todi and Panama « | 10| £ eee ees af af 1 Я 
94,568 De. de. do. 6 & Cum. 1% Pref. oe | 10 | 6 eid des 9 92 
| 4,660 De. de. do. 6 Qum. 2nd Pref, TI] 10 0 TII Tr) = 6 7 ч» B ees TII 
80, AA Do. do. do. 8 % 9 Kos. 1 to 1,800 100 Е eee eae 104 —107 106 —107 eee eee 
ELECTRICITY SUPPLY COMPANIES. 
19, ‚661 | Br | Brompton & Kensington Eleo. Lt. Sup., Ord., 101 to 19, qud | 8 4 | 
12,000 | Do. do. (ye ^ Cum. Prei. 5 7 - — | 84— 
50,000 | Oharing Oross and Strand Electricity Supply ... 5 7 s N 9 | 9à— 10h 91 — 104 103 | 10 
20,000 Do. do. do. do, 4 % Oum., рї. 5| .. ра 53— 6 53 — 6 ace | 
под *Оһе!веа Electricity Supply, Ord.,  .. 5 6 6116 7 — | eà— 7 КААН 
100 | Do. do. do. y А Deb. Stock Red... Stoch Ay ide .. |108 —111 108 —111 se ] 
eo, 000 000 | Ойу of London Electric Lighting, Ord. 40,001—100,000 ... 10 10 6 4% 10 — 11 10 — 11 108 | 933 
40,000 | Do. 6 Y Cum. Pref., 1 to 40,000 .. 10 6 6 у 124 — 18} 12 — 13 |... 
400,000 | Do. 5% Deb. Stock, ' Borip. (iss. at £115) ‘all paid ooo | O 6 ,. 122 —127 122 —127 даа RA 
40,000 | Oounty of мая. & Brush Prov. 2 Ltg., Ord. 1—40,000 10 | wi nil | 4% | 94— 104ха 94— isl 103 103 
20,000 Do. do. 6 95 Pref., 40,001—60,000 | 10 6 6 |... | 124— 184. | 124— 184 | 133 13 
200,000 Do. 4% Dob. Stock, Prov. Certs (all paid) Rd. LA NE» NC hs .. 109 — 112 109 —112 110 
26,100 Edmundsons Elec. Corp., Ord. Shares ea a WS See a ee 43— 51 . 
110,000 | London Electric Supply Corporation, Limited, Ord. өө BI jo * КЕР 1@— 2} 11— 2 18 14 
48,050 ^ do. 6 95 Pref. BO е: V8 95s. 44— 5 ха 4}— 48 | | 
100,000 | a do. 4% lst Mt. Db. Stock Rd. Stock) ... 100 —102 100 —102 |... |... 
85,000 | Meiropoitian Electric Supply, 101 to 62,500 aoe e| 1016 % 5 % 5 Ф 14 — 15 | 184— 144 144 14 
20, 000 Do 44 % First Mortgage Debenture Stock | ... | 44% .. 1114 —117 |114 —117 | |... 
125,000 | 94 95 Mort. Deb. Stock Red. e. (tock!  ... ine .. | 96 — 98 96 — 98 | 
6,452 | Notting Him Electric Lus еее wel 3010 6% | 7 155— 164 | 154— 165 s 
81,980 St. James's and Pall Mall Electric Light, Ord. 5 D. 144% 1 |144— 153 |144— 154 | 14H 
20,000 Do, do. 7 % Pref., 20,081 to 40,080 | 5 7 T wie | 8&— 9% 8h— 94 To 
13.000 | Smithfield Market Elect. Supply, Ord.  ... "s 9:1. ui i») a 21 - 2 21— 2i 
59,000 | Do. Do. 4 95 Deb. sii ба AO) osi T T 85 — 95 85 — 95 T T 
65,000 | South London Electricity Supply, Ord. 24 es eec OA Т TN Tm 4 — 44 | 4 — 43 43 E. 
___ 79,900 | Westminster Electric Supply, Ord., 101 to 80, 000 ni 5 |12 % 12 Ф |13 % | 144— 154 15 — 16 | log, 15 
M ect to Founder's Shares. t 
Unless otherwise seated all shares fully е stan, genti being sd М оры 


Geterred 
. Dr 
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SHARE LIST OF ELEOTRIOAL COMPANIESB—Oenténwed. 
. . ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 
Btock Closing Closing Business done 
Present Dividends for 
= стан jme tbe tees years, | Язона | ан wer a 
t 1897. | 1896, | 1899. Highest.| Lowest 
65,000 | Aluminium shares, Nos. 1—65,000 . ies фек 110 ... "m 21— 8} 21— 8} ie - 
90,000 Do. 41 % Ist Mort. Deb. Stoch Rl. „ Se.. ue | se |96 —101 xd) 96 —101 ps 
80,000: British Electric TII eee 10 [III 8 y ^4 [III 17 == 18 17 ==. 18 1744 17} 
30,000 Do. do. 6 % Cum. Pref. 20, 001—60, 000 30-5 |... | .. | 122}— 184 124—134} 133 | 123 
200,000 Do. do. 5 P Debenture Stock ... (Stock; ... | .. | .. 124 —127 xd24 —127 кеш nes 
45,0001 |T British Electric Works Co., Ord. £1 shares, 50,001— 96, 000 ECT sei sae i— 1 i— 1 = in 
50,000 | Do. do. 6 % Cum. Pref., 1—50,000 . Mn ЖЫ WE Me i— 1 i— 1 E n 
B00 |} Do. do. 44 % 1st Mort. Deb. „|10|.. | 99 —101 | 99 —101 ER 
40,000 | British Insulated Wire Ord., Nos. 1 to 40,000 8 lu 20 J 11—12 11 — 12 | lij 2. 
27, 500 Do. do. 6 %Oum. Pref. Nos. 1 to 27, 500 55 .. 6 — 64 | 6— 68 | .. 
90,000 | Brush Eleol. Enging., Ord., 1 to 90,000 .. з | 8 $ 5 eo] d 2 11— 2 ш apo 
90,000 Do. a Hon оп. 6 Pref. , 1 to 90,000 2| 6 6 is 24— 21— 23 283 2 
125,000 Do. 9 2000 b. Stock [TII Stock TII eee ees 108 —113 108 —118 1144 ТТ 
50,000 Do. 2nd Deb. Stock Red. eee oe ose 0 103 —106 103 —106 coe oe 
20,000 | Callender’s сьме Construction shares, Nos. 1—20,000 ... | 5 | 12195| 15 %| ... | 144— 1564 | 144— 15} | 154 .. 
20,000 Do. do. 5 А Cum. Pref. 6 M ^ ves 5)— 6 "m sis 
90,000 Do. do. d Mort. Deb. Stock Red. tock eos eee see 112 —116 112 —116 een ee 
218,533 Central London Reiwar, Ord ees LLL) eee 10 eee seo ees 1 102 101— 103 104 eee 
61,088 Do. P kale baie Qe Wek 5| .. ixi is Б} 43— 6} sve iis 
71,447 Do. do. Def. do. ее ooo eos 5 oe eee 5 UT 52 5 — ee oe 
865,000 | City and South London Railway eos (Stock; 17%! 2% 13%, 67 — 70 67 — 70 2d. др." 
87,000 e do. Ord. shares, Nos. 33, 501 to 60, 000 eve 10 eee eve eee 6 — 7 6 — 7 TT III 
982,098 тро & Оо., кок 1 to aig eee Debs. 1 áo 900 of 8 eee TTI eot 81— 4 34— 4 81 К 3H 
st А 
100,000 Zu. and сЕ 11, 000 of £250 Red. III) eee eee Е eee 98 101 99 —102 101} eos 
90,261 | Edison & Swan Utd. II. Let. «Аэ shares, £8 pd.1t099,961 | 6| 6 6 $ — 12 — 4 j= 21 21 
17,180 Do. do. do. * A" Shares, 01—017,1899 | 6| 6 6 a: — 3%— 31 32 
344,028 Do. do. do. 4 V Deb. Stock Red. eee 100 oon 906 eee 93 — 95 98 ne 95 945 m 
112,100 Electric кыша >ш 1 to 112, 100 eec eee 2| 6 @ 6 @ sia 21— 27 2£i— 2 2&l % 
25,000 Do. 7 Cum. Pref., 1 to 25,000 eee 2 7 7 eee 241 — 8i 28) — 8 90 
140,800 Do. do. 495 Perp. lst Mort. Deb. Btook ., Stock.. . |104 —107 |104 —107 . 
91,196 | Elmore’s Patent Copper D ting, 1 to 70,000 ...  .. 2| .. aise ni 1— 2— és ave 
,0001 Greenwood & Batley, 7 Ф um. Бент 1 8 8 eee 10 7 7 eee 10 — 11 10 == 11 ee eee 
30,000 | Henley's (W. . Works, Ord. ..| 8 | 18 91 14 $15 % | 134— 14). 133— 14 |... |... 
12,000 Do. 4 Ф Pret `8 iod 8 7 7 eee 51— 5$ ТТ se 
50,000 Do. do. ort. Deb. 8 tock| 4j өз * 110 —114 110 —114 T tee 
50,000 India-Bubber, Gutta-Percha — Telegraph "aS T ..| 10 | 10 #1 10 ... | 21 — 22 21 — 22 918 | 4 
800,000 do. le 4 1% Mort. Debs. 100 TII (TY) TID 100 —103 100 —103 ! es TII 
87,600 {шарен Overhead жакшы. оо Ord. sos I eee 10 8i 34 828% 8§— 88 86 — 8 TID 06е 
10,000 do. #10 peid ees eee 10 5 5 5 e 13 == 184 121 — 18} ee oes 
,850 | Telegraph Construction and К ачыну. ms „| 12|15 J 15 F 15 7 36 — 40 |36 — 40 362 | 386} 
160,000 Do. Deb. Bds. Nos. 1 to 1, 500 Red. 1909 eee 100 eee eos eae 103 —105 102 —106 eee eee 
20,000 T ph Man коиш, Ота. Nos. 1 to 20, 000 ooo 5 eon eee жак 104 91— 103 104% 103 
20,000 do. 5%, Om. Prf. Ee 1 Чо 20,000 ... b| us 54— 5$ха — b? » n: 
540,0001 Waterloo and City Railway, Ord. Stock .. 100 .. | 8% 8 910) —104 101 —104 | 1028 | 102 
+ Quotations on Liverpool Stock Exchange. 1 Unless otherwise stated all shares are fully paid. 
LATEST PROCURABLE QUOTATIONS OF SHCURITIES NOT OFFICIALLY QUOTED. 
*Birmingham Е1есігіс Suppl Ошу £5 (fully paid) 8—10. кө ша sna Knightsbridge Electric Lighting, Ordinary Shares £6 (fully 
Brompton and Kensington, "AE OJo песи ot 2100, 105—108. ; lst Preference Cumulative 6 %, £5 alls paid), 7—71. De 
National Electric Free W 9—11 — ioe. Dividend, 1899, on Ordinary Shares 11%, 
Oldbam, Ashton, and Hyde E eei TI )s Ота., 17—18. Kidderminster and District Electrio, Pref. (£6 pd.), Fi ha 
Do. do. Pref. (£10 pd), 10-11. „T. Parker, £10 (fully paid), 18. 
Smithfield Market Electric, 2—8. 
* From Birmingham Share List. Bank rate of discount 4 per cent. January 25th, 1900). 


MARKET QUOTATIONS, Tuesday, April 10th. 


METALS, до. (continued). This week. Last week. Ine. or Des. 


s oe g Copper Sheet. ee ee ee per ton 8874 to £80 &80 dec. 
> ee 9 98 Rod ee ee ee per ton £67 to £89 #289 dee. 
B3». ee в „ (Electrolytic), Bars .. per ton 488 £85 ax 
6/6 es € 38 99 Sheets се рег ton £94 £94 ee 
40/- ee é [T] [T] Rod E per ton £88 £88 ee 
£91 К в ei " H. C. wire per lb. 10d. 10d. ee 
481 . f Ebenite Rod ee ee 0 0 per lb. 8/- 8/. oe 
41 в f 92 8h ET *. ee per lb. 10 16 oe 
215 А п German Bilver Wire .. .. per lb. e. 
216 10 ee А Guita- fine es ee per lb. 8 / 8 / oe 
16 ee А India-rabber, Para fine „ per lb. 4/23 4/4 to 4/44 2d. dec. 
ee í Iron, Sheets. .. per ton 815 418 Y 
896 10 ee „ Pig (Cleveland warrants) per ton 77/6 11/8 gd. ino. 
5925 oe € n „ per ton From £11 From 211 ка 
491 m í »  Serap, per ton | 70/- to 72,6 | 70/- вю 72/6 Pr 
497 10 oe ( n Wire galvanised Mo. 8; per ton 514 A14 5 a 
* „ о Lead, English Ingot .. .. per ton £1615 | 416176 | 2s. 6d. deo. 
М „ | менты: : F М | S | oz 
в ee я 0. ee ee рег б = ee 
Em ee „рет bottle! £9 13 6 £9 12 6 s 
£85 өө Ыйса it original аме; smati per lb. | 8d. to 94. | 84. to 9d. К 
68/. ee " $i ше um por lb. 1/9 to 2/9 1/9 to 2/9 А 
84 10 es per TA 8/3 to 7/8 | 8/8 to 7/8 ; 
86 oe Бе . per 1р. 1/1%01/4 | 1/1 to 14 š 
: T ee ре ce p ee x 5 ш NI IN M oe 
р — өө ee . per ee E ' га From From ee 
a Boda, Canstio white 70 % ee per ton £10 15 ee ы ee Ber os. 48 12 £8 12 "m 
а „ Oryetasls .. .. .. per ton 48 T [MM pet Ib. to l/ | 10jd. to 1/- T 
а „ Bichromate, casks ee por lb. 88d. E вю Magnet, poo d's to deso'p'n p. rom £15 to £40 e 
METALS, &c Bweel, Magnet, in bars. aM vert M 
Aluminium Wire, in ton lots.. per ton perm eee . e. рег ton E140 to EHI” nom. ure 
in ton lots. don 191 ee U ee e е eo lb. 1/9 19 ee 
p Babbite’s metal per ton | £80 to 81500 290 to £150 ee А : wire Nos. 1 to 16 ә Ber lb. 1,9 1/9 
e 9 019) basis per lb. "MES, P Anti - friotion Metals— 
© on be (brased) .. ee per lb. 104, и White Ant” brand 440 to £70 | £40 to £70 T 
€ y Wire, eer am per lb. 9а. аа Cotton Bingle 101b, bundles x der 215. bd. Sad. ss 
e n ee per lb. еза. Best Fi lea. т lb. 6d. 6d. oe 
e Copper Tuben (b (brazed) |; .. per lb. 11 ! н Нешр, 8 ply 10 1bs. Lees w. 4 sti T 
$ n 10 (solid drawn) per lb. Qd 10 | | jos “a j 5, ussian, 10 lbs. — — жа, иа. | 11310 | T 
u rove : e 
о Copper Bars (best selected) .. per ton to £959 | dec. 1 k Zino, Bheet (Vielle Montagne bid.) Tt £27 5 nett. | £27 6 nett. ee 
немне supplied b Quotations supplied b Бачу 80 b 
ears. d. Boo Boor /\ Со. Г Тһе Indis-Rubber, Gutta-Percha, and Mee Morris Ashby, Limited. 
7 The Aluminium Company, Ld, repr Works Oompesy, а Messrs. W. T. Glover & Oo., Lid. 
в Mesers. Thos. Bolton & Bons, ( Мет. ames å Shakspeare, n Messrs, P. & Sons. 
миги herr m A Mount; заваа A TIN. o Mosses. Johnson, Mambay & Osu ТА. 
easrs. Ami Messrs. Bolling & Lowe. 9 The Phosphor Овал, 
( Messe, Henry О, Хез & Ot 
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ON AERIAL LOOCOCOMOTION.“ 


By HENRY WILDE, F. R. &. 


VABIOUS Eten pte have been made at different times to estab- 
lish relations deir ký 

the object princi transporting bodies from one p 
another throagh tha air. The author referred to 
of these endeavours, and described some experiments, 
by himself some years = on the discharge and reactive 


force of elastic fiaids w subjected to the influence of 
electrici etism, as well as under o conditions, with 
the same object in view. These experiments proved conclusively that 


In a brief summary of the history of aerial navigation from 
the time of the invention of the aerial screw and of the parachute by 


flying machine not yet been created sufficiently energetic to 
transport a man from one place to another as in ordinary 
practice, It was also pointed out that the most recent ex ents 


tary projectile. | 
None of the means so far devised from the time of Leonardo da 
Vinci is competent to solve the problem of aerial Locomotion in acoord- 
ance with the conditions above defined, and, with one exception, the 
possible solutions is exhausted. In the absence of the 
some new property of matter, the remaining method by 

a a motion, р a motor 

use the parachute to rise against the action of gravity, 


su 
| Ёл : EE 


heretofore. Several means were by which 
ent may be effected. When the power of 
ascension is once attained, travelling through the air in a horisontal 
direction is &-comparatively minor problem, and may be brought 


e e ute would be sufficient] to 
to descen with safety in the event of the su den 


papar was illustrated by an interesting series of lantern slides, 


CONDENSATION NOTES. 


A PRacrioaL engineer, who has made a study of condensation, asks 
how it is th the vacuum obtained with a conden 


at will 
Мы быгы the water supply. Thus, in one case g under his 
he found that the the 


at times, a variation of as much as 2 inches was observed, th 
uH ва more usual variation. A ble reason is the 


after a fall of rain, 
the water would contain a good deal of dissolved air, or there would 


Abstract of a paper read before the Manchester Literary and 
$ hical Society, April 3rd, 1900. Prof. Horace Lamb, M. A., 
к. „ F. RH (President), in the chair. 


Nor long Mr. Westinghouse 


sing it solely for the purpose of descending towards 
indicated 


in the amount of water dripping from cylinder cooks when the cylinder 


is lubricated from what drips when it is not lubri 


Ina ly underloaded com ern рч иен low speed of 26 


and cylinder condensation can only be traced u 
when the actual point of cut-off can be deci 
clearance volumes of the cylinder are kaown exactly, so that the 
curve of com cau be drawn spon the diagram. | 

There can der condensation is reduced by 


in altering the pressure, though by carefal all-round tests, we have 
no doubt, tfe difterence would be found—perhaps in the greater 
temperature of the 


condenser nm which, if found, would 
point to the greater loss with the unlub 
5 M cute Mi vu а түш 
pay on. у 
. men that the steam engine can be 
ec 


THE FUTURE OF ELECTRICAL SUPPLY. 


to distribute gas to 
р city at central stations, and 
transforming it at sub-stations. 

In the Engineering Magazine an attempt is made by Mr. A. D. 
Adams to compare the cost and efficiency of the two systems. Taking 
first the central electrical steam-driven station, with high tension 
distribution and transformation, he fiads that rotary converters and 
transformers have an efficiency of 90 and 95 per cent., and the line 
has, say, also 95 per cent., whence he derives 90 x 95 x 95 = 80 per 
cent. efficiency. The main generators must therefore have an output one- 
fourth greater than the kilowatts required. Taking the capacity of the 


rotary converters as 1:0, that of the transformers will be Væri, 


and of the main dynamos 1:11 + 952 = 1°23. 


The total plant capacity is thus 
1 + 1'11 + 1:23 = 3:34 xw. to deliver 1 xw. 


Tue main and sub-station thus calls for a plant capacity 
34 times the useful output, also transmission lines. The 


80 per cent. effi is the best showing that oan be made with the 
system as a whole, there are storage batteries, but these may, 
for our author’s pu be omitted from present considerati 


ons. 
He now considersthe gas engines. A gas engins and producercombined 


ba vo an efficiency, such that 1 B.. .-hour can be produced for 1 Ib. of 
fuel, and this is far better than the best performance of and 


engine 
boiler. A small plant of two gas engines of less than 100 =P. each 
with producers has shown a result as low as 1:03 lbs. of small or 
buckwheat coal per LiP.-hour, as compared with probably 1:5 lbs. 
of coal per 1 H P. with the best large steam plants. The gas resulta 
are not mere iso In large engites, indeed, as in a 
been obtained from 81 Ib. and 1 в.н.р. from 


А 


у. 

The first cost of a gas engine is about that of а com engine 
and condenser, while feed heaters, boilers, &c., cost little less per 
unit than gas producers. We should incline to think they cost a 
good deal more. Labour will be no greater, and fuel, carriage, and 
water will be less, It is easy to see that before long the gas engine 
should displace the steam engine. In place of sub-stations with con- 
verters the gas engine and generator would occupy the sub-station, 
and occupy no more room than the present electrical plant. 

This system would abolish the central power station, and would 
change it into a gasproducing station, or each sub-station might 
have its small gas опсег plant. In this latter case, however, they 
would involve much more room, iabour, and fuel ion than 
the single station where all the gas would be produced and led by 
pipes to the sub-stations. Gas mains take the placa of cables, in 
fact. 


телек Galy Че T11 tate Ws шлем ua Mine 
gas en velop 1: mes the al energy as 

the 123 times of a main steam station. The labour item may bs 
considered nearly the same at the gas sub-atation as with the electrical 
sub-atation, and there are no engines at the gas-producer station. 
Hence labour remains all round about equal The total engine 
investment may be considered constant in each case. The peculiar 
features of each system are the transmission mains, cables, or gas 
pipes. Assume а 400-H. p. sub-station, and a distance cf five miles to 
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the main station or to the gas produoer. Then the main generators 
will be 400 x 1:23 = 492 HP. eapacity. The transformers, 400 * 
111 = 444 нр. at £5 per HP. for main 33 and £3 ү: 
for transformers, their combined cost will be £8 37 H P. of delivery 
eapacity to the distribution lines. Voltage being as 6,600 at the 
generating points, and the line loss 5 per cent., the cable and a tile- 
way will cost £5 per, HP. delivery capacity. The total outlay for 
i and cables will be £19:4 per m р. delivery capacity to the 
rotary converters at the sub-stations. 

With gas engines to deliver 400 нр, the engines must develop 
444 H.P , and at 100 cubic feet of gas per B H.P.-hour, the gas su 

id . 2. on о dali this will cost 213425 
tome on в , pe to ver per 
Ж.Н P. delivered for distribution, 

In neither case has the cost of laying been included, as it may 
be considered equal in both. | 

This large pips cost would be reduced by emplo better gas, 
which might be produced up to five times the capacity of the poor 
gas assumed. Oomparing, however, the two systems, the first cost of 
the two is about the same, but the electrical plant has the less 
efficiency. The combined efficiency for generatots, transformers, liue 
and converters being 90 x 95 x ‘95 x ‘90 = 73 percent., whereas the 
ges main and sub-station dynamos have a combined efficiency of 
95 х ‘90 = 85 per cent. Thus for equal cost the gas system delivers 
1:16 times the energy, apart from the fact that the energy produced 
costs for fuel but two-thirds that of the steam-driven system. Apart, 
however, from this hopeful view of gas power, does not the fact appear 
very prominent that within quite considerable areas it should ba very 
carefally considered whether the great expense of distribution of 
high tension systems, the outlay on transformers, converters, and sub- 
stations, is not so great that i aged good results might be secured by 
the more liberal uss of copper in the transmission lines? In one case 
there are running machines which are not worth much when worn 
out. In the other case there is a lot of copper that is worth its cost 
whenever it is wanted to ъз pulled out. 

Moreover, the heavy outlay in coppsr might be obtained by loans 
at a small rate of interest, for the copper would be a permanent and 
tangible security. Sach loans could not be secured on running 
machinery. The copper would be as good as consols. It is certain 
that there is mach to be said э the system of distribution that 
trebles the total capacity of machinery, and tbat low tension and 
ample copper have not been sufüciently considered. We are not, of 
55 really long transmission lines, but of moderate 
distanoes to w high tension systems cannot be applied with the 
VVV 
wor 


ECONOMY OF MECHANICAL DRAUGHT. 


Бағиввнс to Mr. А. L. Bteavenson's article on this subject, it may 
be pointed out that he is at once wrong, according to our ideas, in 
his original assumptions. We will allow him the water consumption, 
and we may pass the 8 Iba. evaporation per pound of coal, but we 
really cannot pass the 300 cubic feet (24 22 lbs.) of air per poand of 
fuel This is а rate for very ordinary c draught. Even 
Rankine allows down to 18 lbs. of air for assisted draught, and Mr. 
Longridge has secured as low as 14 lbs. with good chimney draught 
and fires. It may, then, be fairly assumed that with fans we 
om get n low as 16 los. of air, or two-thirdsof Mr. Bteavenson's 


his would reduce the horse-power cost per boiler from the 


£72 he gives, to £48, or tou total of £493. 
urely, however, even this is excessive. We cannot admit 
per horse-power-hour isa fair charge against fans, With coal 
at 186. ton the cost of 1 н P.-hoar, using, пау, 8 lbs. of coal is not 
one-fifth of a penny. Allow even one -penny, and the above 
£432 is brought down to £316. | 
As regards cost of chimney, if Mr. Steavenson will give us full 
particulars of a chimney that will give a good draught to nine full 
вез Lancashire boilers, we should be pleased to publish the name of 
a builder who will build such a good aud sufficient chimney for 
£1300. Its area would be something like 50 square feet, and its 
height 200 feet at least. We do not accept Mr. Bteavenson's price 
for the chimney. It would be more like £2,600 in ordinary cases 
and the annual cost would be £260, or moré than the cost cf 
driving. Mr. Steavenson, however, omits important items: 
is the cost of fans to set against chimney cost; the other is 
saving to be effected by fans, which work best with coldest gases, and 
the intention of fan draught is the saving of as much as possible of 
the waste heat which now goes up the chimney to the extent of from 13 
to 25 per cent. of the total heat generated. We йай from Mir. 
Bteavenson's own figare of 8 lbs. evaporated per pound of fuel, that he 
sends nearly 47 per cent. of the capacity up the chimney. We 
might have added that his allowance of 1 inch water gauge at the fan 
ap somewhat excessive, but we need not, perhaps, object to this 
as it implies the possibility of even thicker fires and less total air. 
The economy to be got from a well designed fan draught is in first 
cost, and this is very important, when there is any doubt as to the 
future, in the reduction of the air passed through the fires and in the 
reduced final temperatures possible. Tais latter economy onght to 
be very much greater than the cost of fan driving. In this estimate 
we have included nothing for the elasticity and certainty of operation, 
nor for the redaction of the number of boilers dnd of the buildin 
that is rendered possible where sudden іпсгсазе of load can be t 
with by adding to the draught, and not to the number of idle 
spares, waiting with banked fires for the fog which rarely comes, but 
may bo always expected. 
Quite apart from what we fully believe to be possible in the way 
of economy, we would add that even were no economy possible on 


— 


the lines indicated, it would often be possible, by the use of fans in 
the initial stages of a power or lighting scheme, to await saroepa 
before undertaking the expense of an immovable stack, which it is so 
easy to build too small at the outset, ever after to be a constant 
charge in its ineffectiveness. 


THE BIW. COMPANY'S STAFF DINNER. 


Тиш hardy annual was seen at its best at the Adelphi Hotel, 
Liverpool, on Friday evening last when the directors, and guests 
foregathered to the number of about 120. The repast was wholly 
enjoyable, the post-prandial orations were typical of the occasion, and 
the savage breast was soothed, or at least should have been, by both 
instrumental and vocal examples of the divine art. 

After the usnal loyal reference to The Queen,” to whose many 
virtues the chairman, Mr. W. Marriner Brigg, alluded in eloquent 
terms, the toast of the “ Electrical Industry” was given by 
Mr. Thos. Parker, who considered it a fitting op 
for treating the company to a dirge on the competition of 
American and Oontinental machinery. He alluded to the Liver- 
pool Overhead Electric Railway, бо а speech he delivered in 1892, 
and кешу conceded that Lord Salisbury was а greater man 
than himself. Mr. Parker was unusually pessimistic, and attributed 
the backwardness of the industry to foolish legislation. He hoped, 
in conclusion, that we would catch up with our rivals on the other side 
of the Atlantic. 

Mr. Ferranti responded, and in the course of an eloquent speech 
peid ample tribute to Mr. Parker's pioneer work, and to the pro- 
minent position he still occupies in the electro-technical industry. 
As to the present position of affairs he felt quite happy and comfort- 
able. He also gave testimony to the go-ahead character of the 
B.I.W. Oompany in its determination to get the best thing in the 
cable business ; he believed that no firm had gone farther abead, 
and he sounded a note of warning that the future might develop 
more cable manufacturers than the users needed. 

Alderman Snape, evidently an ardent lover of science and its 
teachers, next. gave the toast of The Visitors,” which afforded Sir 
W. Н. Preeee the opportunity of giving the company one of his most 


speeches in reply. ; 

Bir W. H. P 's personal recollections are always and 
amusing, but the ies of space will not allow us to give more 
than the bare statistics he volunteered on the growth and develop- 
y. Ia 1894 there were 70 men employed, and 


10. Now the men totalled 1,000, and the staff 


ment of the com 
the staff num 


W. Н. Preece with the best friend his company had ever 
known. Mr. raat, hé add wes engaged in Wylde to make а 
Кр коок cable at least four times more valuable than the 

t now across the herring pond. Probably this is th» reason the 
Pacific Cable scheme is hanging fire; at all events, it does not seem to 
edes Дере paper. In touching on free wiring the speaker mid if 

thing were worked it would bring the electric light within 
reach of everybody, ot asan instance of ita 
utility. He spoke of foreign competition in the cable business, with 
Glasgow as an example of the frontal attack of the stranger within 
ойт but he hoped to carry out a turning movement, for he was 
con there was nothing better in the“ main“ than his company’s 


wares. He concluded by expressing his delight 
there who had given him the company of FF 
comical Lapsus linguæ of which he seemed happ 

Mr. Nisbet, in proposing the health of The Directors," 
difficult, after three years of the same toast, to say an 
new of them. At the same time, he was careful to avoid anything 
bad. Тлеу were building a technical school in Prescot for tha better 
education of their workmen, and they treated their staff well. The 
value of paper as nourishment was well exemplified in the rotund 

re of friend, Mr. Bates. It was easy to perceive from Mr. 

isbet’s remarks that the staff have somet to work 
that in serving the best interests of their em 
benefiting themselves in no small degres. This mutual 
employers and employés fur one another is as it should be, and 
doubtless been one of the chief causes of the present prosperity of 
the BIW. Oompany. The chairman, in response, made another 
allusion to Sir W. H. Preece as the fidus Achates of the com , and 
thanked the many engineers present who had helped them to their 
large business by pluckily taking up what at one time was look: d 
upon asa doabtfal product. 

In the final toast of The Chairman,” Mr. Jacob Atherton tried 
hard to outvie his brother, and honours may be said to have been 


without 
a sign of recognition, but when an excerpt from thas immortal work 
of genius The Dancing Girl" was being performed, the efforts of 
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the orchestra were quite eclipsed by the vocal talent of certain 
irrepressible young bloods in the assembled company. And yet it is 
gid that England is not a musical nation ! 

Patriotism of the most fervid nature was also aroused during the 
performance of a “ Nautical Selection,” in which well known sea songs 
are introduced, but the “feeders” absolutely declined to be bound 
down to the time of the orchestra, so the general effect can be better 
imagined than described. An audible ejaculation ok Great Scott! 
from the immediate neighbourhood of the editor of Lighining, 
caused us to examine more нош programme, when we found 
that the orchestra was almost wholly composed of the Scott family. 
And then that editor began to softly chortle, “ Boott's wha’ hae’ wi’ 
Atherton fed.” 

The vocal party was most excellent, and compared favourably with 
some of our over-praised and blasé quartets. We have 
never heard a more beautiful alto voice, nor an alto with a more 
finished method ; the bass was capital in voice and style, and the 
tenor was fall of power and passion. 

Altogether the evening from gastronomic, social, and musical 
points of view was quite pach baa and we congratulate the B. I. W. 
Oompany on а niost ul gathering to celebrate a most suc- 
cesaful financial year. 


THE ELECTRIC LIGHTING OF 
ST. PETERSBURG. 


(Concluded from page 568.) 


‘SWITCHBOARD. 


The switchboard at this station was made by Mesars. 
Cowans, Limited, of Salford, England. 

On the жег 20 panels ка: песа Ar Mermaid ше 
for synchronising purposes, and on the right 20 feeder panels. 

АЙ c contacts on these are made by flat-tongued plugs. 

Each alternator panel has :— | 
1. A system of contacts for connecting the positive of the 
alternator with the main bus ber, with the spare bar, or the 
apecial coupling bar or synchroniser bar. 

2. A single-pole high tension switch, actuated by an 
Andrews’ discriminating release in case the alternator motors 
from any cause, for example, failure of excitation current, or 
machine breakdown. 

Each feeder pene comprises :— 

1. Contacts for connecting the positive of the feeder with 
the main bus bar, spare bar, or the special (or controller) bar, 
connected with the feeder regulator (or booster). 

2. A single-pole switch and an automatic maximum out- 
oat, which switches out if the feeder carries 50 per cent. 
more than its normal load. | ! 

9. А 150-amperemeter. 

The three centre panels carry the following apparatus :— 

1. Three voltmeters giving each the volts on the main bus 
ber, spare ditto, and the + hire bar. 

2, An amperemeter calibrated up to 2,000 amperes, and 
which gives the total output on the main bar. 

8. For synchronising purposes there are two 100-volt 
incandescent lamps and voltmeters. 

The lower section of the board forms a deak, on which 
are placed the exciter ammeters and rheostat hand wheels. 
The rheostats are fixed below the switchboard in a 
room on the engine room floor, through which the feeders 
are also brought up to the back of the ; the booster is 
also in this room. 

On the desk in front of the three centre panela is the 
signal transmitter between the switchboard attendant and 
the engines; this is in two sections, one for 5 on 
the left, and the other for those on the right; are 
receivers for each of these "a at each engine, reading as 
follows :—Start up, parallel, full steam, less steam, all right, 


o put a feeder in service without disturbing the reat of 
the network, it is plugged on to the oontroller ber. The 
booster is a ormer of the rotary type with ratios 
variable from 1 to 0 and 1 to 1; one of the windings is con- 
nected to the main bus bar, or spare bar as required, the 
other to the feeder. By а movement of rotation of the 
shuttle through 180°, the two coils, which are first in A agi 
tion, are bronght together by degrees, so that the feeder is 
charged little by little to 2,000 volte, and is then coupled 
direct to the main bus bar through the feeder switch. 

It is also easy, by means of the spare bus bar, to put in a 


group of feeders with & machine, connected to the spare bar, 
the live feeders being connected to the main bar, the extra 
alternator then being synchronised. 
_ The three publi fig ting feeders are se but can be 
synchronised on the main load. The lighting of the station 
itself is taken from these or from the private or main load 


The secondary circuits of the last named (station lighting) 


are controlled by a switehboard in the assistante’ office, and 
consists simply of a voltmeter of 120 volts, a general 


ammeter and the switches and cut-outs for the different aro 


and incandescent circuits. 


NETWORK.—GENERAL DESCRIPTION. 


Above has been shown the means of distribution which has 
been adopted ; the pri side of the network has a tension 
of 2,000 volts, and with the transformers at each house 
service this is brought down to 110. : 

The whole of the network is com of the feeders, dis- 
tributors, and services. The feeders are brought from the 
Btation direot, giving current to a group of distributors, from 
which аге tapped off the house services. The groups of 
distributors are normally isolated one from another, so that, 
if an accident happens to one group, it does not affect 
another part of the network. The switch pillars are placed 
at convenient intervals (practically at every street corner), 80 
that any line can be cnt out of or in circuit as wished. | 

Below is given a table showing briefly the development of 
the netwwork :— 


Feedersin Distributors in 
kilometres. kilometres. 
Oable laid from September 1st, 1898, to 


March 1st, 1899 ... сөз e bis 15 44 8 
Oable laid from March 1st, 1899, to Octo 
ber 15th, 1899 ... se ae Ss 31 79:9 
Total ... - 46 1212 
Grand total, 170:2 kilometres. 
To these are added the- house servioes :— 
Number. 8 
Bervioes laid before March 1st, 1899 260 10 


Bsrvices laid from March lst, 1899, to 


October 15th, 1899 see 142 


Total ..  .. 651 24 2 
Norn.— Average sizs of transformer, 5 xw. 


The grand total suis of cable laid being 1944 kilo- 
metres, of which 125:1 kilometres were laid between March 
Ist, 1899, and October 15th, 1899. 

The feeders number 20 altogether, all having a section of 
60 mm.’ (for each oonductor) save two, these having 
100 mm.’ and 50 mm. respectively. The section of dis- 
tributors are 11, 15, 22, and 40 mm. 


CABLES. 


The cable was manufaotured by the Telegraph Manufao- 
turing Company, Limited, of Helsby, near Warrington. 

This cable does not only answer to the conditions which 
are за required for 2,000 volts, but were specially 
manufactured, because of the bad quality of the soil in St. 
Petersburg, which is very marshy indeed; and more, the fault 
on a cable during winter entails great labour, the ground being 
frozen bard a metre in depth, it being only possible to dig 
with a sledge hammer and spike. 

All cables are concentric, of which the outer conductor is 
at zero potential. 

Below is a description of the “ Helsby " cable :— 

1. The inner conductors, tinned, having a high oon- 
ductivity. 

2, A layer of pure Para rubber, and on top of this two 
more layers of rubber, all three being vulcanised together. 
_ 8. The outer conductors insulated exactly the same as the 


inners. 

4, Lead sheathing covered by jute soaked in a compound 
solution. ! 

6. Two layers of steel armouring tape, wound both in the 
ваше direction. 

6. On top of all another layer of prepared jute. 

Each cable was tested before leaving the works, and gave 
а reading varying between 5,000 and 10,000 megohms per 


kilometre for the inner conductor, and between 2,500 and . 


5,000 megohms per kilometre for the outer conductor, The 
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cables were tested again after having been laid, and were found 

to have lost practically nothing im their insulation. 

The cables were laid ш in the ground, in {тепоһ 
2 feet in depth, on top of which were placed bricks. At 
street crossings they were run through cast-iron pipes. 

. The joints are simple, both as regards the atraight or T, 
the inner conductors are soldered together, the old insulation 
being thoroughly re-established, the vulcanizing being done 
by means of a benzine blow lamp. The joint between the 
outers is effected by means of the outer conductors being 
clamped between two disos of brass at each end of the Y dee 
box, for the purpose of facilitating the soldering. These 

discs are then joined together by а copper rod (straight 

or T, as the case may be), and y screwed up at each 

end. Compound is then poured into the bor, after having 

been closed. : 
SwitcH PILLARS. 


These are 67 centimetres in height and 81 centimetres 
square, and are raised above the ground. A do are 
both at the front and back. These were also supplied by the 
Telegraph Manufacturing Company, Limited. 

The cables are brought up from below, the outers (nega- 
tive) being each fixed to a common uni 1 bar, 
placed about 15 om. from the ground. Above this are five 
insulators, in which are mounted lugs and fuse contacts for 
receiving-the inners of cables (positive), and their tive 
fuses. At the Ww of the pillar is an insulated bus ber, to 
which are bolted five copper fuse contacts. When a fuse 
(which is protected in a glaas tube) makes connection from а 
cable (inner) to the highest bus bar, it ре current to 
this, and if any other fuse is inserted, the cable to which it 
belongs receives current. As an additional on, glass 
plates are fixed vertically between upper and lower bus bare, 
effectually preventing any arc spreading if a fuse tube breaks. 

For pulling out or ш in fuses, а specially insulated 
handle i8 arranged so it fits into & niche both at the top 
and bottom of the fuse, and во avoids all danger. 


THE PACIFIO AND CAPE-AUSTRALIA 
CABLES. 


Тнк question as to the relative values to the publio of the 
two cable schemes which have recently occupied a certain 
amount of attention in the press and elsewhere, cannot be 
fully understood or appreciated without some knowledge of 
the conditions under which each of these projects has come 
into existence, and we propose, as briefly as possible, to 
put бог readers in a position to judge for themselves by 
giving а short recapitulation of the history of each. 

For many years it was felt in Australia and New Zealand, 
as well as by those in England who were interested in these 
Colonies, the telegraph rates оһагдей for inter- 
communication were excessive, that the service was none of 
the best, owing to the frequent interruptions to the cables and 
to the Australian landlines. The original cable to the north 
of Australia was laid in November, 1871, by the British 
Australian Telegraph Company, which in 1873 was absorbed 
inthe Eastern Extension, China and Australasia Telegraph 
Company, during which change the capital of the new com- 

was “watered” to a great extent. Owing to frequent 
interruptions it became necessary to duplicate the original 
Java-Port Darwin cable, which was done by the company in 
1880, but only on the condition that to put their system into 
efficient working order the Australian Governments were to 
рау to the company, for a period of 20 years, the sum of 
£32,400 per annum. 

The rate charged at that time was 10s. 8d. per word from 
London to Australia, and this rate was not redaced till 
July, 1886, when owing to the dimensions which were 
being assamed by the Pacific cable scheme, the rate 
was lowered to 93. 4d. per word. In 1887, at the 
Colonial Conference held in London, it was shown that great 
advantage, not only commercial, but also strategic advan- 
tages, would be derived by uniting Australia with Canada 
by a cable ucross the Pacific which would not be subject to 
the danger of interruption in war time. At this Conference 
it was unanimously recommended that a survey of the Pacific 
route should be at once undertaken, preparatory to the laying 


of this cable. This survey was, however, executed in the 
most dilatory manner by the home authorities, and it was 
only completed last year, that is to say, 12 years after the 
Conference. This delay gaye an opportunity to the oppo- 
nents of the Pacific cable—an opportunity of which they 
were not slow to avail themselves—of spreading reports їп 
Government documents and in the Press, of the fabulous 
depths which existed in the Pacific Ocean: 12,000 fathoms, 
according to Sir Charles Todd, Postmaster-General of South 
Australia. Such erroneous information could not fail to have 
an effect detrimental to the Pacific scheme, emanating as it did 
from an official source. An egregious estimate furnished by 
the English Post Office had a serious effect in 
damaging the prospects of a cable across the Pacific, 
Fortunately, these myths were swept away in the evidence 
given before the Pacific Oable Committee in 1896, but in 
the interval they have served their purpose. From 1888 
onward, at the Inter-Oolonial Conferences held in Sydney, 
Adelaide, Brisbane, and Wellington, the Pacific scheme met 
with acceptance and sypport. This attitude of the Colonia 
had the effect of uring for themselves a further reduction 
land, so that in May, 1891, the rate 
(under a guarantee in which the 
Colonies were to bear half the decrease of receipts dus to 
the reduction) from 48. 9d. to 4s, But to quote the words 
of the chairman of the Eastern Extension, China and 
Australasia еар: Company, who, in ing of the 
4, rate, said: “This lose, however, proved to be much 
greater than the Governments anticipated, and a 
insisted on the tariff being raised in order to diminish 
loss. The tariff was, therefore, increased to 4s, 9d. on 
January 1st, 1898.” 

In three years after the 4s. 9d. rate was fixed the 
Colonies found themselves free from the need of paying the 
guarantee, which in that period had amounted to £55,489 
as the traffic had nearly doubled itself, and thus the com- 
pany at the end of thi od were receiving the same 
income as before the reduction, and the Australian Colonies 
had made an immense saving, and had been enabled to send 
double the former number of tel з at about half the 
former cost. These results were clearly dus to the prospective 


competition of a Pacific cable. : 


It was not till some three years after the evidence given 
before the Pacific Cable Committee in London, which proved 
that the echeme was quite practicable, that a joint 
ment was arrived at between H.M. Government and the 
Governments of Canada and Australasia, who entered into 4 
ра апат to carry out the laying of the Pacific cable. 

р till this point the Eastern Extension Company bad been 
snocessful in lulling the Colonies into inaction by offering а 
reduction of rates, but it now became necessary for them to 
take stronger measures to quash the impending сопре 
this they did by adopting a portion of Sir ord 
Fieming’s scheme, of which the Pacific cable is only a part 
by offering to lay a cable from Australia to the Cape with 4 
branch to India, but the old bad habit still clang to them, and 
to carry this Cape-Australia cable into effect they asked for 
subsidies amounting altogether to over £100,000 per annum. 

A portion of the above total was to come from A 
in the shape of a continuance for 10 years of the annual 
subsidy of £32,400 paid by the Colonies, which lapses at 
the end of the current month. These subsidies being 


per ; 

have already shown that the 43. rate which they have 
selected, may be looked on as a barrier in the way 
of any further reduction on a sliding scale basis. The 
company further asked for rights to establish their own ool- 
lecting and distributing offices and private land wires in the 
Colonies. The effect of this seems to be little understood, 
and tak some is me ша п authorities к alee 
pro with favour. By such permission the oom 
will gain the advantage of being enabled to give rebates, 
canvass for customers, and make contracts with the is 
commercial firms for dealing with their telegrams besides 


this, as is done in England; they will probably pocket the 


Australian terminal tax at present received by the Colonial 
Governments. They will also be enabled to claim for their 
own lines those telegrams handed in without any 
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indication a8 to route, and in this way do much to damage 
the financial success of the Pacific cable. It has been 
clearly pointed out in Сапайа and elsewhere that the 
Colonies are co-partners in the Pacific scheme, and are 
thus debarred from making independent agreements to the 
disadvantage of thoze with whom they have associated 
themselves. : 


THE PRODUCTION OF LIGHT BY 
ELECTRICITY AND GAS. 


By ЕР. C. рв SEGUNDO, A.M.Inst.C.E. 


(Continued from page 596.) 


THERE is another point of view from which the ion of 
relative cost can looked at, namely, from the point of 
view of the degree to which one’s requirements as 
illuminating effect are fulfilled. For most p light is 
required in a particular direction, and it is immaterial to 
what extent the illuminating power exists in other direc- 
tions. This is usually effected by means of shades of various 
types, which are intended to direct or reflect the light upon 
the spot where it is moet wanted. In other words, one 
concerns oneself with the candle-power in one particular 
direction to the exclusion of others. The Improved Electric 
Glow Lamp Company manufacture an electric glow lamp which 
fulfils this condition somewhat upon the searchlight prin- 
сре The эр more expensive than the ordinary t 
of incandescent lamp, but if the illuminating effect in the 
direction required only is taken into account, an effective 
candle-power can be obtained, according to Dr. Hopkinson's 
report at а mean 5 of 1'6 watts per candle over 
1,000 hours Upon this basis the cost would nearly 
proach that of gas lighting from flat flame burners, being 
about 11°5d. per 1,000 candle-hours, including oost of 
renewals. 

Let us for a moment assume an efficiency for the ordinary 
5-foot gas burner that even gas engineers could not find fault 
with, and upon similar assumptions for the performance of the 
incandescent electric ашр, work out the equivalent cost of 
producing 1,000 candle-hours by electricity, and then con- 
sider whether the cost thus arrived at is within the bounds 
of reasonable probability. 

London gas may be taken to yield 3:3 candles per foot 
when burnt in an efficient type of flat flame burner. The 
consumption of 5 cubic feet per hour should, therefore, give 
16:5 candle-hours. 

We shall run no serious risk of contradiction from fair- 
minded gas engineers if we take 15 candles as the illu- 


аш рона of a 5-foot burner. 

On this assumption, 1,000 cubic feet of gas should yield 
1000. x 15 = 8,000 candle-hours at а oost of 12d. рег 
1,000.candle-hours, taking the average cost, of gas at 38. per 
1,000 cubio feet. 

A 16-c.P. incandescent electric lamp by any self-respecting 
maker will not consume more than 4'5 watts per candle during 
a useful life of 1,000 hours. | 

Thus 4,500 watt-hours will correspond to the production 
of 1,000 candle-hours. | 

In order to be on a with the cost of gas, light for 
light, it should be possible to obtain 4,500 watt-hours for 
12d., or at the rate of a little over 2 66d. per unit, from 
which, however, something should be deducted for the pro- 
pence of the cost of renewals per unit consumed in the 

mp. This may be put at 0'2d. per unit for a 16-с.р. lamp, 
working at an efficiency of 4:5 watts per candle, making the 
equivalent oost of electrical energy 2:46d., or, say, 2 5d. per 
unit under these particular conditions. In this comparison 
we have also purposely left out, of account any consideration 
of the many great advantages of electric light in our homes 
as com with gas—advantages which are not merely 
sentimental, but which represent a real value in money. 

It i8 not difficult to anticipate the gas engineer's comment. 
He will say that an obsolete form of gas burner has been 
taken, bud that the comparison should be made between 


Welsbach incandescent burners and electric glow lamps. 
The Incandescent Gas Company claim that the Welsbach 
burner gives a light of 60 candles, as against 15 candles in 
the old system of gas lighting, or four times the candle-power 
for an equivalent consumpton of These results do not, 
however, appear to be generally realised in practice. According 
to tests carried out by Prof. Carlton Lambert, the 
illuminating effect of the Welsbach burner when in perfect 
condition was 46°4 candles measured by the Pentane standard, 
and the falling cff in the light emitted has been found in 
Bome cases to be very rapid. Of course there are mantles 
and mantles, and it would not be fair to generalise from the 
behaviour of individual mantles, but photometric tests carried 
out by the gas examiner to the County Council, and the 
experience of users of the Welsbach burner who are con- 
cerned with the determination if the degree of constancy of 
the illuminating effect show that the diminution of candle- 

wer emitted with time is serions. Further, the Welsbach, 

ike the electric glow, is extremely sensitive to variations in 

the pressure of supply, and while electric supply companies 
are improving every day in the constancy of pressure of 
supply, the same cannot be ваїй of gas supply, as it is often 
impossible to maintain a constant gas pressure at all points 
throughout the area of supply, though, owing to the facility 
with which the gas preasure at the ordi burner can be 
regulated by means of the tap, no serious inconvenience has 
been felt from this cause. Again, no pains have been taken in 
running gas piping in a house to ensure equal pressure at 
each burner whether all the burners are lighted, or only a 

rtion of them ; hence to ensure the best results with the 

elsbach a governor is necessary, and attention has to be 
given to oleaning so that the air supply, as determined by 
the construction of the burner, should not be interfered with. 
The effect of restriction of air supply can be easily demon- 
strated by placing a finger on one of the air holes in a 
Welsbach burner ; the diminution in the illuminating effect 
caused thereby being visible to the eye. 

From the resulta of experience it may be fairly assumed 
that the average life of a mantle in domestic use is 400 hours, 
and that the average candle-power emitted during this period 
is 40 with a consumption of 3:4 cubic feet. Thus 400 x 40 
= 16,000 candle-hours are obtained at a cost of 


400 x 8°4 cubic feet of gas per hour x 36d. per 1,000 


; 1,000 | 
+ cost of mantle E EM A & G 
= 4896 + 12d. = say 61d. or. 16 = 8°8d. per 1,000 candle- 
hours including renewals. | 
From the calculations made above it will be seen that 
expenditure of 4,500 watt-hours are taken to correspond to 
the production of 1,000 candle-hours ; hence if 1,000 candle- 


hours be produced by the incandescent gas light for 3:8d., 
including renewals, it would be necessary for electrical energy 


to be obtainable at 455 leas id. for renewals, or under 3. 


unit in order to compete in the form of glow lighting on 
the basis of light for light. | : à 

It may fairly be said, however, that the glow lamp is 
unge right form of electric light to set the 
Welsbach, firstly, because except in large rooms the Welsbach 
is not a suitable light. For most domestic purposes а 
general or distributed light is required, and not so much 
units of large oandle-power. Moreover, owing. to the 
character of the Welsbach light, it cannot be said that one 
Welsbach giving, say, 40 candles is equivalent in illaminat- 
ing effect to four electric glow lamps giving 10 each. For 
some purposes it may be superior, but in general it would 
not Ъз considered. so satisfactory for room 5 and owing 
to the intense and concentrated light emitted by the incandes- 
cent mantle, а Welbach light is always enclosed in some form 
of shade which absorbs a good deal of light. Then the manner 
in which the light is produced is not analogous to that 
in which an electric incandescent lamp gives forth ita light. 
In the case of the Welsbach, gas is burnt at the point at 
which light is given off, and of necessity the ucts of 
combustion in the shape of СО», and other gases must pass 


into the room, whereas nothing is burnt or consumed in the 


electric glow lamp. This is a very important difference, and 
while, of course, the degree to which products of combustion 
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of gas make themselves felt depends upon the extent to which 
the purification of the gas is carried out at the gasworks, it 
will be conceded that the decorations of a room always suffer 
more of less where the illaminant is gas, as compared with 
electricity. 

4 form of eleotrio light, with which is more comparable 
with the incandescent gas light, is the Nernst lamp in which 
a special form of filament is used differing from that of the 
glow lamp, and not calling for any envelope. Here the oon- 
Bumpton of electrical energy per 1,000 candle-houra is 
1,500 watt-hours, and the cost of renewals practically 
"nothing. In this case electrioal energy supplied at 


15 — jay 23d. per unit would bring the cost, light for light, 


down to that of incandesoent gas. 

The comparison of the oost of gas lighting and electric 
lighting for streets and large whether open or closed, 
is more favourable to electric light at the present time. I 
pay “at t” becanse those interested in the welfare of 
gas are keenly alive to the fact that while domestic electric 
lighting is still to a certain extent a luxury when viewed 
purely from a money point of view, the electric arc light is a 
very formidable competitor in the field of public lighting. 
There can be no question as to the very appreciable saving 
effected in the consumption of gas for street lighting when 
incandescent burners are used in the place of the ordin 
burner for equal amount of illumination, but as com 
with arc lighting even on the basis of light for light, eleo- 
tricity ischeaper. One thousand candle-hours can be produced 
by the arc light at ап expenditure of 500 watt-houra, namely, 
for 3d. (electrical energy being taken at 6d. per unit), which 
compares favourably with 8:8d. per 1,000 candle-hours as 
calculated for incandescent gas lighting, but most electric 
supply companies charge 4d. per unit and under for electrical 
energy for public lighting which would be equivalent to 2d. 
рег 1,000 candle-hours. | 

The actual cost of ST or gas consumed per unit 
illumination is only part of the expense of lighting. In 
order to really compare the two systems of public lighting 
due regard must be had to the items of labour in cleaning 
and cost of renewals. 

The cost of carbons for arc lamps is about zd. per 
1,000  candle-hours, the cost of mantles, assuming 
the life to be 400 hours on the average, would ba 


тїй candi boas „or zd. per 1,000 candle-hours. 
The cost of labour for aro lighting may be greater than 


that for incandescent gas lighting, and it would appear from 
the results of extended experience that the total cost per 


year of arc lighting is less than that for incandescent gas 


light for light. | 
(To be continued.) 
REVIEWS. 
“ The Practical mær” Electrical Pocket- Book for 1900. 
ee : The Technical Publishing Company, 
imi 


This is the first issue of the above publication, and might, 
therefore, be expected to contain a large proportion of typo- 
graphical and other errors; a careful examination of the 
contenta, however, reveals but few, and those of small 
moment, The index is hardly so full as might be desired, 
consisting of barely a dozen , though these are con- 
veniently arra all on one side of the paper. Like most 
compilations of this kind, the book begins with standard 
tables, mathematical constants, &o. e note that the 
“knot is mis-named а “ nautical mile," whereas it is the 
nautical unit of 5 mile per hour; the standard 
litre measure is said to be a cylindrical brass vessel at the 
temperature of 0° C., containing one kilogramme of distilled 
water at 4° O., but how these temperatures can oo-exist is 
not stated. A neat arrangement is adopted for circum- 
ference tables, but these, as well as the tables of areas of circles, 
are unfortunately confined to binary sub-divisions ; they 
should be supplemented by similar tables in decimal form. 
Passing on to parely electrical data, we find the usual 
haziness as to power and energy characteristic of “practical” 


engineers; the joule is said to be the energy expended on 
work done in a circuit, when 1 watt is being developed per 
second (р. 51); a watt-hour is called a watt per hour (р. 52); 
and a watt is made equal to 44} foot-pounds (p. 53). Mis 


- takes of this kind are as inexcusable as they are common: 


the misuse of the word “ watt-meter" for “ watt-honr- 
meter is equally objectionable, but this error is not made in 
the book under consideration. The temperature coefficient 
for оо is given as 0:215 per cent. per degree Fah.; we 
should prefer to see a more up-to-date value mentioned for 
this important constant, for example, that recommended by the 
Committee on Copper Conductors, 0°00288. A useful table of 
conductors is reproduced from a well-known maker's list, 
arranged in the common-sense order of inoreasi 


On p. 78 the three-wire naien has dropped out of its 
proper section into methods of wiring, among tree and dis- 
tribution board systems, and is incorrectly described as 
affording an economy of 85 per oent. of copper, whereas it 
ш saves 70 per cent. 

The insulating conduit system of wiring is dealt with at 
some length, and the use of a bare conductor inside an insu- 
lating tube, surrounded by the earthed return conduotor, is 
spoken of as affording a prospect of meeting ordinary gas- 
pipe construction on a directly competitive price basis. 

his view is somewhat unduly optimistic, seeing that the 
cost of steel versus iron, and of the insulating tube and 
copper conductor, are all extras on the gas-pipe work, to say 
nothing of slow bends, inspection boxes, &о, | 
The section on testing is well arranged, oommendably 
brief and practical. Among electricity meters the old 
form of Aron meter is described, without reference to the 


great improvements effected in this instrament. А capital 


section on magnetism is given; the watt is, however, sub- 
stituted for the joule in the hysteresis formule» on p. 116. 


Under dynamos, the magnetic pull bztween two opposing 
gurfaoces is given in terms of their area, where, in the case of 
cylinders, the projected area should be used (p. 126). A 
table of leakage coefficients appears to have dropped off p. 
129. The dynamo described by the Drs. Hopkinson in their 
classic Royal Society paper is used as an example of detailed 
calculations, but, of course, cannot be treated very fully 
in the space available for it; a 3 of 20 ampere- 
ы in 200) uer between the sages and actaal 
resulta is spoken of as a “margin for eniem 
sufficiently amnaing view of the range of regulation 
desirable. In the wire table in this seotion values are given 
ш са 5 wires uns a 30 us. 
the thickness o coverin i to or gr 
than that of the wire in the amallar sizes. These 
should be dimensioned with silk oovering. Numerous 
particulars к given „ shafts, ч 
ropes, &C. ragraph on Пу-го or trave 
M is rather ont of i ty an electrical i 
book, seeing that electricity is an infinitely better motive 
agent for these machines. 

А slight confusion occurs on p. 182, where it is stated that 
to = for capacity in an alternating current circuit, 
an E. M. F. leading the impressed E. M. F. by a quarter of в 

iod must be added to the cironit. This should be an 
M. F. lagging a quarter period behind the effective E. M. F. 
By the way, the word “ effective” is used for “ virtual on 
p. 184. Under transformers (p. 191) a formula for eddy 
current losses in wrought-iron is given, but, as is commonly 
the case, the temperature co op, which greatly reduces 
the loss, is omitted. This is, perhaps, unimportant, oon- 
sidering the independent way in which eddy losses differ 
from what, by calculation, they ought to be. | 
In а table of results of electric cranes а column is headed 


dubions, however, as to the necessity of the diary. How 
many who possess the book make use of this? Y 23724 
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books; it ів а worthy successor to the well-known pocket- 
book to which it forms a companion, while its low price 
places it within the reach of all. We have no doubt but 
that it will be kept up to date, and will annually grow in 
value and completeness, 

In conclusion, we may express a hope that in future 
editions the book will be made to open in the ordinary way. 
We have used table books of both kinds for years, and we 
by far prefer those which are bound like other books. 


Indicator Diagrams. By W. W. Е. Putten. Manchester: 
The Scientific Publishing Company. 1899. 


This is a book that might better have been entitled the 
mechanics of the indicator. It contains descriptions and 
illustrations of most well-known instruments, and the 
number of these bas much increased during late years. 
Reducing gears are also well described. The author speaks 
well of the Simplex instrument, which has a sort of sugar- 
tongs spring entirely outside the cylinder, and henoe un- 


affected by the steam temperature to any serious extent. 


Only two continuous indicators are described, those of 


Blaisdell and of Little, nor do we seo any description of the 
instrument with paper ribbon for experimental work. As to 
the Blaisdell instrument, so far as we сап understand the 
description and illustration, it is practically identical with 
the first instrument invented by Ashton, but which Ashton 
superseded with his hyperboloidal instrument, because of the 
uneven wear of the disc of the integrating movement, which 
will be found the same in Blaisdell's re-invention. 


The major of the book is taken up with every manner 
of indioator d chiefly faulty ones, for the purpose of 


pointing ont the causes thereof. e detent gear shown on 
the Simplex indicator, for the purpose of holding still the 
drum, thereby saving the necessity of unhooking the oord, is 
an attachment which ought to be more generally used; 
we have found it most useful. American indicators do not 
possess it, but it would be an invaluable attachment. 

There is a chapter on setting valves by the indicator. We 
fully agree with the author when he says that valves ought 
to be во set, but we will go further, and say they ought to be 
80 designed that they can be set while the engine is 
running. There are sections on diagrams from water pumps, 
air pumps, and a chapter on gas and oil engine diagrams, 
and various miscellaneous items. The volume closes wi 
tables of steam properties and other figures. 

Young students of the steam engine and its mechanism 
vill find this book very useful to them. It sticks to ita one 
subject throughout—the indicator—avd does not branch out 
into questions of thermo-dynamics. It is a special work on 
а &pecial instrument, and keeps to its text. 


NEW PATENTS AND ABSTRAOTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS.—1900. 


Compiled expressly for this journal by W. P. Тномрвон & Co. Electrical Patent 
Agents, 899, High Holborn, London, W.C., and at Liverpool, Manchester, 
and Birmingham, to whom all inquiries should be addressed. 


8209 " An improvement in electrical (static) transformers and in the arrange 
8 pr sub-stat ons containing them.” Т. Томілхвох. Dated March 26th. 

Dated } arok provements in and relating to telegraphic apparatus.” S. G. BROWN. 

th. 
of Же; " Improved method and apparatus for determining the size and position 
Com E Means of Róntgen rays." W. P. THompson. (The Voltohm Electrical 
ралу, Limited.) Dated March 26th. 

and F `8 Improvements in and relating to telephonic systems." M. C. MENcis 
5,608. CHRISTENSEN. Dated March 27th. (Coinplete.) 

connect; mprovements in the method of, and means for, protecting electrical 

оч J. LANGTON, Dated March 27th. (Complete.) 

conduct Improvements in means for carrying or supporting electric leads or 
5,710 ors.” S. Worr. Dated March 27th. 

March ат Pr ved indicator for storage batteries." P. J. В. TIDDEMAN. Dated 

for,” J A Inpre»vements in the electric heating of liquids and apparatus there- 
5,751. 478. T RupzAu. Dated March 27th. (Complete.) 

U™Provements in or in connection with storage batteries." E. A. 
5,756. d . ed March 27th. (Complete.) . 
C.Juxo, A Imprc»vements in the manfacture of electrical insulating material." 
en REC HER, and A. KITTEL. Dated March th. (Complete.) 

electricall Mprow ements in automatic and safety subsidiary devices for controlling 

5,788. 4 РторчеПей vehicles and the like.“ A. G. NRw. Dated March 28th. 


mprœavements in electric cables.“ G. Н, NISBETT. Dated March 28th. 


5,806. “Improvements in the regulation of dynamo-electric machines." THE 
British THOMsoN-Houston Company, LIMITED. (C. P. Steinmetz, United 
States. Dated March 28th. (Complete.) 

5,888. “Improvements in and relating to starting, regulating, and reversing 
switches for electric motors.“ G. А. MowEn. Dated March 28th. 

5,841. “Improvements in electricity meters.“ M. C. CLUTTERBUCK. Dated 
March 28th. 

5,848. “Improvements in conduits for electric tramways.” М. Н. SMiTH. 
Dated March 29th. (Complete.) 

5,860. “Improvements in electrical a paras for hoisting or other intermittent 
work," W. Н. Scorr. Dated March 20 А 

5,900. A method of securing intermittent motion in electric switches апа 
other devices." С. B. CaLLow and H. J. Еск. Dated March 20th. 

5,925. Ап electric lift controller." J. G. CH DS. Dated March 29th. 

5,928. "Improvements in telephone divided multiple board systems." W. 
AITKEN. Dated March 30th. 

5,944. "Improvements in train lighting by electricity." B. J. Day. Dated 
March 30th. 

5,901. "Improvements in and relating to the rendering watertlght the 
attachment of fittings used in electric wiring to branch cables.“ W. McAULAY, 
G. A. CLARK, and J. A. McLaren. Dated March 80th. | 

5,980. An improved plug and socket fitting for electrical circuits.“ H. Bevis 
and F. W. M. CHAPMAN. Dated March 30th. ; 

6,023. “Improvements in electric bells.” THE British ELECTRIC Works 
Company, LIMITED, and B. ВвлкрЕВ. Dated March 81st. (Complete.) 

6,028. “Improvements in brush-holders for dynamo-electrio machines.” 
E. W. Mix. Dated March 31st. (Complete.) 

6,054. “Improvements in telegraph poles.” H. C. Jonson. Dated March 3lst. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. THOMPSON 
and Co., 822, High Holborn, W. O., and at Liverpool, Manchester, апд Birming. 
ham, price, post free, 9а. (in stamps). z ` 


1887. 

16,838. “improvements in or ining to multiplex printing telegraph „” 
P. М. Justico. (М. A. Rowland.) Dated J xo be T Relates to printing-telegraph 
system with & multiplex distributor working with alternating currents. Each 
complete signal consists of the modification, by inversion or omission, of two or 
more semi-cycles of the alternations of the current. The alternating impulses may 
be derived from any suitable source. 'The alternations are divided up into 
cycles of predetermined number, and every complete signal of the code 
adopted is complete within & cycle. Each transmitting station is provided 
with а number of branches corresponding to the number of elements of the 
cycles, and these branches are connected to a distributor by which the 
signals are transmitted to line. Various arrangements of these circuits 
are described, the preferable arrangement ing: that in which the 
makes and breaks occur in local circuits and affect the alternating currents of 
the main line through a relay, the distributing action at the receiving station 
being also accomplished by means of a relay and distributor, the 1 circuits 
of which contain the requisite number of combination relays. The transmission 
may take place either ү шек of a perforated tape with one or several rows 
of perforations, or by a keyboard in which all the key levers operate a number 
of contact levers in the predetermined combinations. In this instrument а 
locking lever is provided for preventing the depression of a second key before 
the signal of a previous key is completed. 58 claims. 


16,860. “1 te In certain to ba ану in connection with 
ion of metals.“ J. B. and J. Dated July 8rd, 1897. 


the ro-depos 

This invention relates to the plating of small articles contained in a rotating 
barrel, and consists essentially in insulating the bearings of the barrel. In the 
arrangement described a cell contains the anode plates hanging from a rod 
connected to the lead, the electrolyte and the perforated rotating barrel, within 
which the articles to be plates are put. This is carried by bearing sleeves from 
hangers and is driven by a band. The bearings are mounted on wooden ends. 
A helical conductor or cathode has one end embedded in an insulating oom- 
position in one journal, while íte otber end passes into & metal sleeve into 
which also passes ап unoovered extension of the insulated conductor, which 
enters the barrel through insulating material, placed in & hollow of the 
journal. Inthis case, the cathode rotates with the „and the conductor is 
formed into a coil, and then passes in an inclined direction to & terminal 
placed above the liquid, working in a suspended bearing and making 
contact with brushes or contact pistes forming the collection of a frame 
connected to the lead. Instead of the flexible shaft shown, a universally- 
jointed shaft may be employed, having any known modification of Hooke's 
joint. In one form, the parts of the insulated shaft are connected by the ends 
being formed as blades at right angles to each other, and by the blades entering 
annular cross channels in а sphere or ball placed between such ends. Ina 
modiflcation the helical cathode is secured to the hangers so that it shall not 
rotate with the barrel, in which case the return conductor is also а fixture. The 
cathode may consist of a series of metal bars arranged along the inner sides of 
the barrel so as to form а frame, the ends terminating in cross frames connected 
to the return conductor as first described. The provisional specification states 
that the.cathodes are of the same metal as the anodes, and are afterwards used 
as such, or are melted down. 3 claims. 


16,870. “improvements in үш. to " . А. Newtons. (I. 0. 
MoPhersom.) Dated July 8rd. 1897. Relates to improvements in the class of 
apparatus described in Specification No. 17,965, A.D. 1891, No. 2,696, a.p. 1898, and 

о. 10,171, a.D. 1894. The arrangements of contacts and circuits are shown on 
diagrams which are too complicated for the purposeof abridgment, 25 claims. 


16,877. “improved means for feeding electricity to ra ny and similar vehicles.” 
Dr. L. Corebotani and C. Moradelil. Rates July 8га, . Relates to electrio 
railways and tramways with sectional conductors and switches operated by 
electro-magnets on the vehicle. The rails are in insulated lengths, from which 
current is taken by the wheels and brushes. Magnets with long pole-pieces are 
carried under the vehicle, and, on being excited from а battery, pick up arma- 
tures in enclosed switch boxes, and connect the positive and negative conductors 
with the rail sections. 1 claim. ; 


16,979. “improvements in and relating to plates for secendary batteries." 
W. J. $. Barkor-Starkey. Dated Jul 2 , 6-7 n the manufacture of plates or 
electrodes, they are first subjected to a current of electricity while immersed 
in dilute sulphuric acid, and then dries in the air, these processes being repeated 
as often as necessary. 2 claims. 


16,003. *''Improvements in or connected with electric batteries." A. D. Seton 
and J. L. Dobelli. Dated July 3rd, 1897. Relates to batteries in which the elec- 
trical energy is obtained by the consumption or combustion of carbon or car- 
bonaceous materials. The cell, preferably of iron, is mounted on a furnace and 
contains bismuth, or a combination of bismuth and lead, kept in a molten state 
by the furnace. The carbonaceous matter, which may be pieces of carbon, 
producer gas, or hydrocarbon vapours is fed into the molten metal through 
tubes, and is oxidised by the reduction of arsenates, arsenites, vanadates, 
chromates (except when lead is employed in the outer cell manganates, 

lumbates, zincates, or & mixture of them contained in & porous vessel, pre- 
ferably specially constructed of magaesite, and the salte are reoxidised by air 
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or oxygen forced in through the pipe, which also serves as one of the connections 
of the battery. A tube is provided for the exit of carbonic acid gas. Reference 
is made to Specification No. 4,142, A.D. 1897. 3 claims. 


16,933. ‘‘imprevements in and relating te portable electric " W. Mills. 
Dated July 5th. 1897. The invention consists of a portable electric incandescent 
lamp particularly adapted for bicycles and the like,and of a primary battery 
for use therewith. Two cells are preferably emp'oyed, united together by a 
band to which is fixed a socket for attaching the lamp to a bicycle, and having 
sorews which hold in place between the two cells a rubber block, to the front 
face of which is secured another rabber block. Each cell comprises an ex- 
ternal casing, in which is screwed a hollow plug serving as а reservior fora 
supply of the electrolyte and closed by a screwed disc ng a plug, which, 
by moving the disc,can be made to open or close the exit from the reservoir. 
Gas exits are closed by a porous sealing, which is preferably a mixture of 
carbon ard manganese peroxide. The carbon electrode is in the form of a 
hollow cylinder with internal longitudinal corrugations and cemented to the 
bottom of the cell,and the zinc electrode is secured to the same by the screw. 
The lamp may be screwed into a flange on a plate, and the reflector is 
screwed on to the same flange. The plate is held between the blocks, which 
is connected by a wire battery. The other pole is connected bya wire with 
а switch consisting of a rod which is pivoted on a screw, and the upper edge 
of which is provided with a triangular portion which can be forced between the 
head of the screw and the free end of a spring, which latter makes contact with 
the lamp. In a modification. the switch is disoensed with, and the second 
contact is made and broken by screwing inwards or outwards the reflector in 
which is fixed the lamp, so that the latter bears against or is removed from a 
fixed contact connected with the batttery. 99 claims. 


16,664. “improvements in olectric centrofiers.” The British Themecu-Houcton 
Limited. (A. F. Maedonald.) Dated July 6th, 1897. The controller is 
ed so that by а vertieal movement of the cylinder it may connect the 
motors in series or lel, or may connect the machines to act as generators to 
supply current for braking purposes. Further, in order to save space some of 
the contacts are fitted within the cylinder. A cylinder is fitted with contacts 
of suitable grouping which engage with fixed brushes. These brushes are so 
arranged and s0 connected with & reversing switch that on raising tbe 
cylinder, as by the handle and cam, the desired re-arrangement of circuit is 
made. 9 claims. 


10,066. “improvements iu lacandescent olectric lamps." Р. Gabriel and H. 

Dated July 6th, 1897. Relates to incandescent electric lamps. The 

leading-in wires and joints are surrounded by tubes of glass or other vitrified 

substance to prevent discharges between them. The invention is specially 
applicable to high voltage lamps. 1 claim. 


10,088. “ relating to tho construction of rails for electric гайга 
bonds ." F. И. Harriegtom. Dated July 6th, 1897. Rail bond-rails. 
In order to increase the area of contact between the rail and the bond either 
or both of the following means are ripen gc The rail is thickened locally in 
the web or elsewhere by & continuous rib or by bosses such where the bond is 
attached. The hole for receiving the bond is bored diagonally. 4 claims. 


18,089. “i in electric betteries.” I.. W. Pullen. Dated July 6th, 
1897. The electrode is made up of & mixture of finely powdered amorphous 
carbon, such as graphite or plumbago, and a compound of manganese, prefer- 
ably the peroxide, the whole being made into a thick paste with concentrated 
sulphuric acid. A sealed battery is described in which the paste above des- 
cri has а conducting rod fixed in it, also а porous cell, and а zinc electrode 
immersed in dilute sulphuric acid. This battery acts first as a primary battery, 
and after its discharge it is charged again in the manner of an ordinary 
secondary battery. 8 claims. 


10,139. ‘“‘Method and apparatus for electrical liag by means of орі or 
divided currents, mere particularly - to cable {гант ." С. D. Abel. 
(La Sooleto industrielle des T ) Dated July "th, 1897. Consists of & 
system of signalling for automatic, Morse, or submarine work, in which the 
cable is connected to the secondary or secondaries of & transformer or trans- 
formers and with a relay if necessary in the transmitting circuit. The local 
circuits may be either for single or double key or for automatic working, and 
are connected to the primary or primaries of the transformer or transformers so 
that the induced signalling current is followed on breaking the circuit by an 
inverse clearing current, A double key is connected to a transformer having a 
double primary coil, the two coils being in series. The transformer is provided 
with “parasitic” coils on screens which form closed circuits between the various 
coils. 'The core may be in the form of а ring and have primary, secondary, and 
“ parasitic" coils on two parts, or it may be straight. The relay described has 
flat narrow coils close together and & pivoted armature facing the magnets and 
playing between adjustable stops. 4 claims. 


16,220. “Improvements in electrically Muminated signs, advertising media, or 
the Hike." W. F. Bell, Dated July 8th, 1897. Relates to electrically illuminated 
signs, &c., in which groups of incandescent lamps arranged to form words or 
other devices are successively illuminated and extinguished. Each lamp is 
independently connected with the main circuit through a switch, and the 
pushes of the switches are arranged beneath a jacquard cylinder, over which 
passes the chain of pattern cards, and which is reciprocated vertically by cam 
and spring mechanism, the cylinder being rotated through a quarter of a revo- 
lution after each reciprocating by means of a lever system. The depression of 
а push is preferably caused to operate а toothed wheel through one tooth, and 
the toothed wheel in turn is caused to operate switch mechanism arranged to 
open and close the lamp circuit at each alternate tooth. In this case two de- 
pressions of the jacquard cylinder are necessary for each word or device, one to 
switch the lamps “on” and the other to switch them “off.” To allow for this, 

rs of corresponding pattern cards may be employed, or the card cylinder may 
operated in such a manner as to bring a fresh card into position at each 
alternate movement. 7 claims. 


16,364. “improvements in olectric tumbler switches." H.C. Gover and C. F. 
Prestor. Dated July 9th, 1897. Relates to tumbler switches, which are arranged 
to give a considerable distance between the conducting parts when the circuit 
isopen. A two-way switch is described, in which the tumbler has a toothed 
segment gearing with a pinion on a spindle which carries the contact blades. 
The circuit is broken, on moving the tumbler to the right or the left the blades 
are thrown over to engage with the fixed contacts. A four-faced cam embraced 
by a spring is fitted on the spindle to hold the contact in either of the desired 
positions. Insulating locks or protuberances may be fitted on the base between 
the contacts. One-way switches may also be arranged to be operated by a 
toothed tumbler engaging a pinion as above. 2 claims. 


18,339. “improvements in me-olectrie machines.” Q. -James and 
N. P. Ward. Dated July 10th, 1897. In a dynamo, motor, or moter-generator, the 
coils generating the magnetic field are wound on bobbins or frames, so as to 
enclose the armature, and these coils are themselves enclosed by the fixed 
magnetic parts of the field magnets, which are extended at the sides so as 
to make the machine armour-clad. The positions of the magnetic parts of the 
field rnagnets and armatures are coincident with the lines of force generated 
by the coils. The invention may also be applied to the construction of four- 
pole or multipolar machines. It may also be applied to existing machines by 
continuing the tield magnet coils on to suitable frames or bobbins enclosing the 
armature. 8 claims. 


18,113. “‘imprevements in er relating to winding apparatus for fleld telephone 
wires er the ilko.” L. Belje. Dated revere 8rd, 1297 А тее! is mounted on an 
axle and can be rotated by & crank handle. The reel and axle are enclosed in & 
case provided with two terminal screws, one of which is insulated. The axle 
has a gear wheel connected to a second wheel by an endless chain. The second 
wheel is mounted on an axle having & right and left handed worm in which a 
guide fits. The guide slides on a shaft and carries rollers which receive between 
them the cable to be taken up or paid out. Externally to the cable opening in 
the case brushes are placed so as to remove any dirt. In the case of single 
cables one terminal is connected to earth; in double cables both terminals are 
connected to line. 1 claim. 


18,118. “improvements in switohes or coupling for electric oirouits." T. M. 
Marsh and A. Vandam. Dated August 8rd, 1897. "The base or socket of a plug 


€ 


switch or coupling has secured at its centre a tubular insulating piece, and 
partly surrounding it with a space between is a partial tubular piece. These 
are preferably formed in one piece. Within the insulating piece is fitted a con- 
ducting tube connected to one terminal. In the space between the insulatin 
and tubular pieces is fitted a split ring contact connected to the other terminal. 
The plug is fitted with a central contact adapted to engage the piece and also a 
contact engaging the contact. The leading-in wires are lead in through slots in 
а clamping block secured by the screw cap. 2 claims. 


19,119. "improvements in incandescenoe electric » Т. N. Maroh 
amd A. Vandam. Dated August 3rd, 1897. Relates to ders for incandescent 
lamps. The inner part of a metal holder is protected by insulating material 


which may be part of the insulating base, or may be a detached ring of glass or 
porcelain held between the base and a shoulder in the holder, or may be a 
ining applied to the inside of the holder. A curved projection from the base 
separates the plunger sockete. 2 claims. 


16,128. “improvements in the кавасе and productos of electric enables." 
H. Edmunds. Dated August 3rd, 1897. Metal sheathing, such as lead, or insu- 
lated steel strip, is covered with a non-fibrous preservative composition, in 
order that the cable may be laid underground without- further protection. А 
suitable composition is a mixture of oxidised linseed oil 10 parts, pitch 60 parte, 
French chalk 40 parts, and "n ur 8 to 8 parts; the pitch may be replaced by 
oxidired oil, the sulphur omitted, and the French chalk replaced by asbestos, 
talc, or ground cork. It may be applied by а machine similar to those used for 
applying lead sheathing. 1 claim. 


18,178. ements іа sr relating to electrica] acoumalatere sr sterage 
batteries.” A. Dated August 4th, 1897. The frame for supporting the 
active material consists of a series of hexagonal cells with flanged edges to 
retain the active material in the cells. Reference is made to Specification No. 
8,988, д.р. 1888. 2 claims. 

" W., J. N. F. 4. 


18,236. “i in connection with are lampe. 

pilu, and $. Jevons. Dated August 5th, 1897. Relates to ating 
mechanism for a focussing arc lamp. The carbon holders ате carri 
ends of two cords passed over pulleys in stationary bearings, one sets of pulleys 
supporting the parts of the cords attached to the upper holder is carried by a 
spindle on anti-frietion wheels. Horizontal series and shunt solenoids are 
placed at the sides of the pulleys and act on cores attached to the ends of a 
horizontal lever. This is connected by a link to a lever having two arms with 
V-grooves which engage and lift the spindle from the friction wheels when the 
action of the series coil preponderates to strike the arc. For feeding the car- 
bons the shunt coil causes the lever to lower the spindle upon the anti-friction 
wheels so that it can rotate. In a modification the upper carbon is carried by a 
rack in engagement with a pinion on a spindle which carries two flanged wheels 


and can rotate in bearings. A series or differentially-wound coil acts through a 


core and slotted levers on rotatable dises; these carry & pin operating a lever 
and brake blocks to lift the flanged wheels with the spindle, rack and upper 
carbon, to strike the arc, when the action of the series coil is sufficient. For 
feeding the carbon the brake allows the wheels and spindle to rotate in the 
bearings. The lower carbon may be fixed or connected by cords and pulleys 
with the upper one, 2 claims. - 


18,284. “A new or improved methed ef making high olestrical resistances.” 
F. B. Fawoett. Dated August 6th, 1897. A high resistance is made by depositing 
on clean glass a very thin film of a metallic alloy, attaching connecting wires 
by soldering, boiling in heavy mineral oi] under reduced pressure for some time 
and cutting the film so that it forms a long zig-zag of the required resistance. 
The resistance is then placed in a glass vessel, the wires sealed in, and the 
vessel is filled with oil, heated under reduced pressure to remove volatile matter, 
and then sealed. Itis then heated in boiling water for some days until the 
resistance is constant, An auxiliary wire or other resistance may added to 
adjust the resistance to the required value, and the whole mounted in a case 
with terminals. The films are deposited by supporting the glass in a high 
vacuum in metal holders between a platinum and gold wire cathode, and а 
wire anode, and passing the discharge from an induction coil until the glass is 
partially opaque. The film is cut by a steel style, under which the glass 1 
traversed. 4 claims. 

18,288. “‘tmprovements connected with the ignition ef gas lights Ву means of 

rio eparks." R. J. Urquhart. Dated August 6th, 1897. Relates to means for 
lighting gas by electricity. A compact device for directly igniting the main 
burners of incandescent and other gas burners is formed by separating elec- 
trical conductors which respectively carry either sparking wires or the ends of 
an equivalent incandescent wire, by a sleeve of insulating material. The switch, 
&0., apparatus may be of any known construction. 1 claim. 


18,364. ''imprevemonts in apparatus for measuring and electric our- 
*2 M. Aren. Dated August 6th, 1897. Relates to energy meters. In a 
watt-hour meter based on those described in Specifications No. 4,472, A. D. 1881, 
and No. 8,484, a.p. 1882, an electric winding apparatus drives two independent 
clockworks. The main clockwork may consist of a wheel driving a pinion and 
wheel, which in turn drives a pinion and escapement wheel. The escapement 
wheel drives and is controlled by an anchor; this is geared by a toothed sector 
and a bevel wheel to a shaft which carries pressure coils parallel to stationary 
current coils, the rate of oscillation of the said shaft and anchor, and there- 
fore the velocity of the escapement wheel and the wheel driving it, being pro- 
portional to the square root of the power supplied. Current is conveyed to the 
pressure coils by weak springs having no controlling action. The second 
escapement wheel drives and is controlled by a second anchor and pendulum; 
its rate is thus uniform, when going, but it is normally stopped by one of two 
pins on the second escapement wheel engaging a lever. As the main wheel 
turns, each of several studs on it displaces the said lever and allows the second 
escapement wheel to make one turn. The connected wheel thus rotates & 
definite amount also, and projections on it move a lever. This lever carries two 
wheels which, when moved, connect a wheel of the main clockwork with an 
adjacent wheel of a counting gear for a fixed time. The number of such con- 
nections of the counting gear during any time, and the amount of motion given 
to it during each connection, being each proportional to the square root of t 
ower, the motion of the counter is directly proportional to the energy supplied 
uring the time. 8 claims. 


16,418. “ ткени in or ralating to electric traction." 8. P. Thompson and 
M. Walker. Dated August 7th, 1897. Relates to means for preventing of con- 
tacts of electric railways and tramways оп a road contact system from being 
left alive after the vehicle has passed. Auxiliary studs are connected to the 
main surface behind, and are brushed by an auxiliary skate on the vehicle and 
thereby short-circuited, so as to operate a cut-out and an indicator on the 
vehicle also, if required. In a modification the auxiliary studs are only con- 
nected to the main studs on both sides by a switch when the main switch at 
the adjacent main contact is operated. 8 claims. 


18,430. “improvements in the manufacture ef electric z 
F.Pesoetto. Dated August 7th, 1897. The grids have the edges of the holes 
therein struck up into protuberances which hold the active materiel in place. 
The lead oxides forming the active material are mixed with an ulmic compound, 
such as is described in Specification No. 18,092, A. P. 1887, in order to render the 
active material porous. 2 claims. 


18,438. ''improved оой! for electric instruments." W. Thomson, Baron Kelvia 
ef Large. Dated August "th, 1897. Coils to carry strong currents are con 
structed in either of two ways, to give more uniform fields and occupy less space 
than usual. In one form, for very large currents, copper tubes are divided 
helically from end to end ; they are of such sizes as to fit within one another, 
with intervening insulation or air spaces; alternate tubes are cut richt and 
left handed, and connected at opposite ends. In another form, a modification 
of a construction described in Specification No. 18,0354, А.р. 1888, а coil is made 
up of radially-slit copper plates. These are tinned on one side and insulated 
with thin paper or mica on the other. They are bent somewhat and put together 
in pairs, half the tinned sides of the two plates being in contact, and each plate 
passed through the slot of the other. Such pairs are placed on a rod, pressed 
together by end nuts and heated until the tinned surfaces unite. The coil thus 
formed has half as many turns as plates, and may be pluced on an insulating 
tube. The plates may be circular, as shown, but are preferably rectangular, 10 
provide more cooling surface. 1 olaim. 
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PATENT LAW REFORM. 


“Тнк patent law requires amendment." Such was the 
dictum pronounced by Mr. Ritchie at the Ohamber of Com- 
merce on March 14th. Even if we were to confine ourselves 
to the defects in this important branch of the law which 
were enumerated by the President of the Board of Trade, we 
should be inolined to agree with him as to the noed for 
radical reform, but, alas, in addition to these, there are 
many other anomalies in the existing law which we should 
like to see removed. In the course of his remarks, Mr. 
Ritchie laid special stress upon (a) the fact that no inquiry 
is made by the Patent Office, and no advice is given to a 
would-be patentee as to the novelty of ап invention, (5) the 
undue advantages which the foreigner has in being placed 
upon an equal footing with a British subject. According to 
the report of his speech, which appeared in the Times, he 
said that both these difficulties are to be dealt with by a 
Commission about to be appointed for the purpose. 

Dealing with the first point raised by the President of 
the Board of Trade, it is quite clear that the impartiality 
with which every trumpery invention is made the subject 
matter of letters patent, while it causes money to pour into 
the Patent Office, is a hardship to “ cranks ” and others who 
require protection against themselves. The title of the 
invention and the two specifications are scrutinised with the 
utmost care by an Official Examiner under the supervision 
of the Comptroller-General, with an ultimate appeal to the 
law officer of the Orown. Such sorutiny is exercised in 
order to ascertain whether the invention has received a 
proper title, or whether the specification sufficiently describes 
the nature of the invention. АП questions relating to 
novelty or utility, i. a, the very questions which concern the 
validity of the patent, are left severely alone, to be raised, it 
may be, at some future date in the course of a long and 
expensive lawsuit. 

That novelty has ever been an essential feature of a proper 
subject-matter for letters patent appears from the Statate of 
Monopolies, which provides that the privilege of granting 
monopolies is preserved to the Crown only in respect of 
matters which can be brought under the following descrip- 
tion :—“ Any manner of new manufactures within this 
realm . . . which others at the time of making such letters 
patent and grants shall not use.” The novelty required 
must be the novelty of all that is claimed, во that to айда 
claim for something in a specification which is not novel 
may vitiate the whole patent. In the case of Gibson v. 
Brand (1 W. P. C., 631), for instanoe, the patent had been 
taken out for “а new or improved process or manufacture 
of silk and silk in combination with certain other fibrous 
substances.” In their claim the plaintiffs said :—“ We 
restrict our claims to the eight several heads of invention 
mentioned in the early part of this specification, all of 
which we believe to be new and of great public utility.” On 
this the Oour of Oommon Pleas held that the plaintiffs 
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could not sustain their patent unless they showed that each 
one of the eight divisions of their process was new. 

Seeing that the question of novelty is one of considerable 
importanoe, it remains to consider what alteration in the 
present system will be likely to reduce the number of useless 
patents without unduly hampering those who are content to 
rely upon their own judgment as to the validity of their 
inventions. 

Patentees may be conveniently divided into three classes ; 
(1) Those who become owners of registered patents in order 
that the term“ patent" may be used in connection with 
inventions of which it would be difficult, if not impossible, 
to successfully maintain the utility, novelty, or ingenuity. 
The object of such applicants is to enhance the value of some 
article of commerce, for it is a well-known fact that a threat 
of infringement at the hands of a wealthy corporation, often 
compels a so-called infringer to refrain from using or manu- 
facturing a “patented ” article. (2) In the second class 
may be placed the bond fide inventors who seek to protect 
an invention, of which they appreciate the true value. (8) 
The third class comprises those who take out a patent in the 
simple belief that it is novel, and who therefore believe that 
they are entitled to the benefit of the patent laws, framed, as 
they are, to encourage ingenuity and to gecure to the inventor 
some substantial profit. Allowing that to use the Patent Office 
for merely commercial purposes, is in accordance with the spirit 
of the patent law, it is clear that proprietors of commercial 
patents should be placed in a different category from those 
who imagine that the right to attach the magic insignia of 
the Patent Office to their invention confers an indisputable 
Tight to make, use, and vend the article within the realm. 
Thus the bond fide patentee, coming forward as the 
discoverer of a really valuable invention to obtain well- 
merited protection, would find it hard to have his patent 
defeated by the decree of an official at the Patent Office to 
the effect that it was not new, or that for some other reason 
was not the proper subject matter for a patent. Any 
modification of our present system of patent law must 
safeguard the interests of such inventors. 

With regard to the third class of inventors to which we 
have alluded, the suggestion made by the President of the 
Board of Trade, namely, that the officials of the Patent 
Office, or some specially appointed official, should be prepared 
to advise the patentee as to the novelty of his invention, has 
much to commend it. In the first place, many an inventor 
would hesitate to incur the expense of a patent if it was 
made clear that his ingenuity had been forestalled. In the 
second place, no inventor could be heard to say that he had 


obtained a grant in blissful ignorance that his invention was 
no novelty. 

The fact that foreigners are practically upon an equal 
footing with British subjects in relation to the grant of 
letters patent has long been a serious grievance. Thus a 
patent granted to a British subject in his own name for an 
invention communicated to him by a foreigner, the subject 
of a Stats in amity with this country, is not void, although 
such patent is in truth taken out and held by the grantee 
in trust for euch foreigner [Beard v. Egerton, 3 С.В. 97; 
15 L. J., C. P., 270; 10 Jur. 643]. Moreover, letters patent 
may be granted to an alien resident abroad for an invention 
communicated to him by another alien also resident abroad. 
[Worth’s Patent, In re, 12 Ch. D. 308; 28. W. R. 329; 
see also Patents Act, 1883, Section 4]. Seeing that a 
foreigner who holds а grant of letters patent in this country 


has the power of granting or withholding licenses which is 
vested in every patentee, it is not difficult to understand the 
dangers to which this state of the law may give rise. 

It is said, indeed, that the backward state of the manu- 
facture of dye-stuff in this country is largely due to the fact 
that many of the valuable patents for these products are held 
by foreigners who, by refusing to manufacture or grant 
licenses for the manufacture of the dyes in this country, 
manage to confine the output of aniline dyes to foreign 
factories. 

While the reform of the law relating to letters patent is 
under discussion, it may be well to advert to certain other 
serious defects which have shown themselves in recent years. 
As is well known the Board of Trade may order a patentee 
to grant licenses on such terms as it may think fit, and any 
such order may be enformed by mandamus. [See Patents 
Act, 1888, Sec. 22.] For the purposes of deciding whether 
the patentee shall grant more licenses, the Board of 
Trade appoint an assessor to hear both sides, and advise the 
Board whether the patentee should or should not be oom - 
pelled to grant further facilities. The expense of the pro- 
ceedings and the unsatisfactory nature of the tribunal has 
well nigh rendered the 22nd Section of the Patents Act a 
dead letter. 

Another serious evil in connection with licenses has shown 
itself. It seems that there is nothing to prevent a patentee 
from granting a license subject to conditions compelling the 
licensee to use the invention only in connection with other 
articles manufactured by the patentee. By this mieans the 


` patentee is enabled to sweep into the net of his monopoly 


a number of articles, and compel the licensee of his patent, 
and eventually the purchaser thereof, to buy at what may 
well be an exorbitant price, some article which has little or 
nothing to do with the subject matter of the patent. 

We do not say that many cases of this kind have come 
before our notice, but the right exista nevertheless, Thos in 
the Incandescent Gas Light Company, Limited, v. Brogden 
[1899, 16 R.P.C., 179], the company were owners of two 
patents for incandescent gas mantles. Each mantle sold b 
the company was placed in a box with the following limited i 
license printed upon it :—“ The Incandescent Gas Light 
Company, Limited, in supplying the mantle contained in 
this box, grant a limited license to the purchaser to use and 
sell the same on the express condition that neither the pur- 
chaser nor any other person into whose hands the same may 
come shall use with burners sold or supplied by the company, 
and any other sale or use will amount to an infringement of 
the company’s patent.” The company supply mantles for the 

of renewals at the nominal price of 1s. 8d., subject 
to the limitations above set forth. The alleged infringe- 
ment by the defendant was the sale of a mantle for the 
purpose of use with a gas burner, not sold or supplied by 
laintiff company. Їп the course of his judgment Mr. 
astice Kennedy said :—“ A patentee has a right not merely 
by sale without reserve to give an unlimited right to the 
purchaser {о use, and thereby to make in effeot а grant from 
which he cannot derogate, but may attach conditions, and if 
those conditions are broken then there is no license, because 
it is bound up with the observance of the conditions.” Admit- 
ting for the moment that Mr. Justice Kennedy’s judgment 18 
correct (for is it not a question that such a user of his grant 18 
“either prejudicial or inconvenient to our subjects in general 
within the proviso contained in the grant?) it is readily 
apparent that the powers declared to be vested in the 
patentee are of wide extension, and capable of being used by 
him in an arbitrary manner. Suppose, for instance, the 
owner of a valuable patent, much sought after by, if not 
essential to the welfare of, the public, chooses to impose 
onerous or impossible terms upon the purchasers, The 


present law appears to provide no remedy in such а 088, 


with the exception, possibly, of a petition for revocation. 
Tt is hoped that in addition to the reforms sug by the 
President of the Board of Trade, the evils to which we bave 
ventured to refer will be dealt with by the Commissioners 
and subsequently embodied in an Act to amend the law 
relating to letters patent. | 
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THE ELECTRICAL EQUIPMENT OF SHIPS 
OF WAR’ 


(Continued from page 609.) 


леш of maintaining communication between the 
several compartments, cabins, and military positions in a 
warship is not less important than the problem of main- 
taining general illumination, but it is far less snoceesfully 
solved. As regards the communication between officers in 
their cabins and their subordinates and sentries, a simple 
em of bell signals with annunciators or “shutters is all 
that is required; but oommunication between the navigating 
offioers on the bridge and the engine rooms, and between 
combatant officers in the conning tower and the gun and 
torpedo stations, for example, may often be of a much more 
complex and special character than can be easily given by a 
"npe oode of bell signals. Beyond a certain point means of 
verbal or telegraphic communication becomes necessary. 

. The conneotions between stations are effected by four-core 
cable, the conductors being 1/16, se y insulated with 
rabber, and covered with different coloured cotton coverings 
to facilitate making and tracing connections. The electrical 
connections of a pair of instruments are given in fig. 9. 


When, as is usual, several pipes and instruments oocur at the 
same station, all the branching and jointing is done in ter- 
minal boxes. One bell is usually fitted common to the group, 
and one six-cell battery supplies several groupe, the conneo- 


tions being made through suitable battery terminal boxes. - 


The whole system is watertight, and no jointing of wires is 
done outside boxes. 

It has been usual in recent years to insulate carefully the 
tubes from the main structure of the ship, во that they shall 
not pick up sounds by condaction, and the device has been 
employed of leading the speaking tubes to abont six er- 
change stations where megsages.are received and transmitted, 
во that the length of tube spoken through between point 
and poimt is reduced to the smallest limits. There is much, 
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however, still remaining to be done in the solution of the 
problem of communication. 
The failure of voice tubes has given telephones their 
opportunity, the speaking qualities of the latter bei 

ly independent of distance. One of the best forms of 
JJ г a M feto MS ee 


. © Oondenssd from a read by Mr. О. В. Grove at the Institu- 
tion of Hiootrionl Rogineors, April Sth, 1900. | 


naval telephone, and one that is now being largely used, not 
merely by the British, but by many other navief, is Alfred 
Graham's, It is a loud-speaking instrument, the transmitter 
taking the current of foar or six agglomerate Leclanohé 
cells, and operating without aninduction coil. The transmitter 
is ee t enclosed in a watertight case. It is 
t half round, every time the telephone is used, by the 
switch which puts the line connections from “ringing” to 
“speaking.” In spite of the large power apoy there is 
no hissing. The receiver is contained in the same case. 


- Telephone connections in a typical case are shown in fig. 10. 


hat seems to be wanted is a system of printing tele- 
graphs, the instruments being of a not too sensitive F 
во that they could work without giving falee signals due to 
vibration and shock, the general design of the instrument 
being он а ће — 1 hope used by the 
xchange Telegra mpany, in ordinary Roman 
letters. Such an N Would have a relatively slow 
speed of action, bat its result would be more positive, inas- 
much as the m could be read by a person without a 
керю training, and if by chance a false letter were 
rinted, it would not necessarily prevent the word from 
ing 5 
It may be mentioned that steps are being taken to intro- 
duce into the Navy the Sullivan galvanometer for 
enabling ships at sea to speak with the land through ordinary 
Submarine cables. There is some pro also that war- 
ships will make general use of the ni telegraphic 
apparatus for fleet and ship-to-shore communications. 


GUN AND Товреро Work. 


. Electricity is an indi ble adjunct to the armament of 
T 
torpedoes or flring modern eloading guns o 
sizes. While all other circuits in the ship are twin wired, 
gun ч torpedo circuits are now universally о. 3 
n inal paper diagrams are given of torpedo an 
gun-firing сігопібз as used in connection with Elswick 
equipmente. 
| Rance FINDERS. 

These are sometimes electrical. That used by the United 
Btates Navy, invented by Lieut. Fiske, is based проп the 
Wheatstone bridge principle. Two telescopes (fig. 11) are 


Fig. 11. 


mounted so as to move over graduated arcs. In with 
the trains of movement are cylinders wound with peris 
wire. When the telescopes are el, these resistances 
form balanced arms of a Wheatatone bridge. When the 
telescopes are trained so as to bring a distant object into 
the field of both simultaneously, the electrical balance is 
upset, and current flows in the galvanometer to an extent de- 

nding проп the aro of training, which is a trigonometrical 
unction of the distance of the object from the centre of the 
base line connecting the two telt soopes. The baseline should 
ba as long as ; whence one instrument is usually 
mounted on the forward bridge and one aft, the galvano- 
meter being in the conning tower where the firing keys are 
placed. It is necessary to know this base line with great 
accuracy, or errors creep into the range. Further, three 
observers are necessary, who must be connected with each 
other by telephone. The method is a delicate one, and the 
difficulty of making the n adjastmente, taken in con- 
janotion with the difficulty of using the telephones during 
gun-firing, led, it is said, to the abandonment of the 
apparatus by the vessels engaged in the war with Spain, who 
found it easier to get the ranges by trial shots. 

D 
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The range-finder used in the British Navy, and which has this current is on, the electro- 
also been supplied to most foreign navies, is that of Barr and 
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Stroud. It is designed for use by a single observer, but being 
a purely optical (озге, oes not call for detai 
" description here. , ч 

The ranges having been found, the next step is to tranamit 
them to the various gun stations. For this purpose Drs. 
Barr and Stroud have invented a system of “range and order 
telegraphs” for indicating simultaneously at any number of 
stations the range of a given object, together with informa- 
tion as to the guns which can be brought to bear upon it, and 
ся as to firing. The British Admiralty have them on 


ENGINE Room COMMUNICATION. 


An electric system of engine room reply telegraphs, worked 
out by Messrs. Richards & Evershed, зед fitted. in H. M. S. 
Hoꝛos and Narcissus in 1893, and віпое then in other British 
war vessels. The indicating instruments have the appearance 
common to mechanical telegraphs, the dials being marked to 
show the usual direction orders Stop,” Slow, Half,“ 
and Full,“ Ahead, or “ Astern.” The revolution of the 
‘indicating hand is effected by the combined operation of 
two electro-magnets (see fig. 12) placed at right angles to 
one another, and producing between them a cross magnetic 
feld, within which lies & magnet with which the indicating 
needle is geared. The position of the needle depends solely 
on the relative strength of these two field components, 
and this depends on the ratio of the current in the two 
coils. This ratio is controlled by the “transmitter,” which 
. consists of a multiple contact switch, through which the 
ordinary 80-volt electric light circuit is connected to a pair 
of ratio arms included in the same circuit as the coils of the 
indicator ; the movement of the transmitter, switches resist- 
‘ance out of опе arm into the other, thus altering the relative 
value of the current strength in them, and controlling the 
movements of the indicator. Au important detail is that the 
action does not depend on the absolute value of the currents 
in the indicator coils, but only upon their relative value, во 
that a constant voltage is unnecessary. A similar indicating 
instrament, graduated in degrees, is used for showing, at the 
several navigating stations, the angle made by the rudder, the 
transmitter switch in this case being automatically worked 
from the rudder crosshead. | 
A system for showing simultaneously in the. bridge posi- 
tions, conning towers, and other navigating stations, the 
revolutions of each set of engines, and for indicating in each 
engine room the revolutions made, not only by the set of 
engines in that room, but also by the set in the other room, 
is of great value. Such a system has been worked out by 
Signor P. Molinari, and has been adopted throughout the 
Italian Navy, and is also used on warships of other 
countries. The indicating instraments are direct reading 
in revolutions per minute. They are clockwork instru- 
ments, kept in synchronism by a standard clock. This 
standard clock has a commutator within it which sends cur- 
rent for 20 seconds into the coils of an electro-magnet in the 
indicating instruments, then breaks it for 4 seconds, 
re-establishes it for another 20 seconds, and so on. While 
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magnet holds a detent which 
allows an escapement motion to drive the indicating hand 
over the dial. ing currents sent 


by a revolving contact-maker driven by 
a friction w from 


t, 

by the standard olock, is disturbed for 
the 4-second interval mentioned, the 
correcting currents drive the indicat- 
ing needle forward or pull it backward 
according as the av rate of revo- 
lution of the engines been leas or 
greater than that shown at the moment 
on the dial of the instrument. A 
galvanometer tell-tale for indicati 
* ahead " or “astern” is fixed in the 
bottom of the indicator case, and 
receives current from what is called by 
the inventor an “alternator,” driven 
„ 

er as is going 
ahead or astern. When no ourrent passes at alf the needle 
takes the mid position and indicates “ stop.” 


(To be continued.) 
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CURRENT SPECIFICATIONS. 


V.—BIRKENHEAD TRAMWAY ELROTBIO POWER GENE- 
RATING BTATION. ~ 


SUMMARY. 

Plant Required.—Three steam dynamos for traction work. 

Output of Engine.—860 l. H P., with steam at 140 lbe, 
pressure, and working condensing with vacuum of 24 inches 
in exhaust pipe close to engine. | 

Output of Dynamos.—409 amperes at 550 volts when 
working as compound-wound machine = 225 KW.; 375 
amperes at 600 volts when working at same speed as simple 
shunt machine = 225 Kw. 

Speed Specified.— 850 revolutions per minute. 

Specified Date of Completion.—Ten months from date of 
order, or if later date, two months fram completion of build- 
ings and foundations. А 

Penalty for Late Delivery.—£40 per week or each fraction 
of a week. ; 

Stipulations as to Wages paid to Workmen.—None. 

Stipulations as to Removal of Foreman.—U nsatisfaotory. 
Sae comments below. 


This specification has been prepared b borough eleo- 
trical engineer, Mr. William Bates, AM, .E., and affords 
another instance of the tendency on the part of muni- 
cipal authorities to rely more more on the advice 
their permanent officials, and to entrust to them the con- 
sulting work necessary in all extensions of an existing 
undertaking. . 

At the present time, when there is во much new work in 
prospect, the outlook noed not alarm the consulting engineer, 

ut the time must come, if the present prevalent practice 18 
continaed, when the number of new undertakings in progres 
will be comparatively few, and the calls upon the services 
of members of the consulting profession correspondingly 
limited. | 

Three 225-Kw. steam dynamos are asked for, the type of 
engine being practically limited to those designed to give 
this output at 350 revolutions per minute. We think that 
this plan of specifying one definite speed, and not allowing 
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tenderers the option of offering standard designs is open 
to grave objection. If the speed ‘mentioned happens 
to be the standard of any well-known type of plant, 
an impression is likely to be formed that there is a preference 
for that make of plant. It is far better if a s is men- 
tioned as a limiting speed, and permission thus given for 
пао ќо compele on ап equal basig, with standard 
t ant, 

ier fa will also do well to note that at the normal 

d of 350 revolutions the output of the dynamos may be 
either 409 amperes at 550 volta or 375 amperes at 600 volts, 
while for periods of one hour it must be capable of giving 
492 amperes at 530 volts. The maximum ourrent to be 
allowed for in the design of the machine, is therefore 492 
amperes, and the maximum pressure 600 volts, or an output 
of 295:2 Kw. | 

The specification demands that detailed drawings, and also 

a number of particulars of design, shall be sent in with the 
tender. Thus Clause 67 reads :— 


The contractors shall send in along with their tender a complete set 
of drawings to a auitable scale showing the construction aud leading 
dimensions cf the dynamos which they propcso to supply; also 
a statement of the resistance of the field magnets and armature windings, 
and of the qualities of the iron employed and a description of the 
insulation used in the different parts, together with copies of the internal 
and external characteristic curves of the machines at various speeds. 

No alteration shall in 


resistance, &c., of the dynamos as shown by drawings and state- 
ments, except with the consent of the en in writing, and 
s shall be sent to the 


Compare this clause with the following drawn up at the 
conference between the committees of the Municipal Eleo- 
trical Association and the Electrical Plant Manufacturers’ 
Association in relation to same subject. 


copies of the drawi erection of the 


: arranged, in 
addition, have the right at all reasonable times to' inspect any 


drawings of any portion of the plant contracted for at the works of .— 


the manufacturer. 


Here the righta of both contractor and purchaser are safe- 
guarded. After ihe contract has been awarded, the engineer 
is given all reasonable facility to enable him to satisfy him- 
self that the plant supplied is suitable for the purpose 
required, and on the other hand, the oontraotor is protected 
from giving to possible non-purchasers technical and con- 
noi er ps information which might enable others to oopy 

eaigns, 

We аге strongly of opinion that any demand of this 
character for detailed technical information to be sent in 


The clauses relating to the rights of the purchasers in case 
the plant fails on test to reach the а efficiencies are 


stringent i respecta, А 
"Tous weed in Oben dU in respect to the engine :— 


The Corporation, by their engineer, shall have the right to rejact 
any engine if the efficiency shall be found, either Pia het 
the tests at the maker's works or at the "ү: test after 
at Birkenhead, to be less than 89 per cent. ; to reject any engine 
whose steam consumption is greater than 18 lbs. per indicated horse- 

at warter load, or whose governing is not 
pecified in Olause 47. 

In the event of sach rejection, the contractors shall immediately 
remove the if already erected, and shall, if the Oorporation 
go require, supply a new engine in the place of the one so rejected. 

Bhould, however, the Corporation require the rejected engine Sor their 
immediate use, they shall have the right to keep it and wrk it free of all 
charge for hire until the new one to be supplied in its place shall have 
beon erected, tested, and accepted. 


Similarly in Clause 71, regarding the dynamo :— 
"The Oorporation, by their engineer, shall have the power to reject 


any dynamo if the commercial efficiency falls below that specified in 
Olause 69, or if it fail to pass the test for rise of temperature, and 


the contractors shall, if the Corporation so require, immediately and 
diligence 


with all 

T Corporation, by their engineer to themselves the right" 
he on, by гөз reserve mel ves 

of accepting the dynamo should it have failed to pass the specified 

tests, subj ct to the following deductions :— 

А reduction of 3 per cent. on the schedule price of the dynamo for 
every 1 per cont. less than the specified efficiency of 93 5 cent. 
A deduction of £2 (two pounds) for every degree Fahrenheit rise in 
temperature beyond the specified maximum rise. 

The Corporation, by their engineer, further reserve to themselves the 


provide a new dynamo to replace the one so 


= righ of keeping and using arejected dynamo free of charge «til the one 


which is to replace tt has been mounted, tested, and accepted. 


These clauses, read in conjunction with Nos. 20 and 22, sre 
not just, for in Clanse 22 we find that— 


The work shall not be deemed finished or complete until the same 
shall have been certified in writing by the engineer to that effect. 


And ia Olause 20, which deals with penalty— 


Ia default of completion within the period named, or such extended 
period as may have been granted, the contractors shall forfeit and 


pay to the Corporation by way of liquidated and ascertained damages, 


aud not by way of penalty for such non-completion, a ват of £40 
per week for each and every week or fraction of a week during which 

he work shall remain uncompleted after the expiration of the period 
named, such weekly sum to be payable on demand, or (at the option 
of the Oorporation) deducted and retained by the Corporation from 
any moneys in their hands due or to become due from them to the 
contractors. 

If the contr ctors shall fail in any of the tests, or shall not bave 
completed the work within the period specified, the Corporation shall 
be at liberty to use such part of the work as may already be delivered 
without ether taking it over or making further payment until the tests 
shall be satisfactorily complied with and the work be properly executed 
and completed. | 


It will thus be seen that the Corporation reserves the right 
not only to employ plant which may be quite suitable for use 
but slightly less efficient than demanded by the ано, 
free of charge, but also it gives no undertaking at, penalty 


упашо. 
t the existing plant to be used by the pur- 
chaser free of all cost while the new set was being manu- 


(c) Pay £40 per week as penalty or fine for hon-completion 
during the time the new set was being made. 

We think it would be only just either to suspend the 
operation of the penalty clause under these circumstances, 
or to pay the contractor for the hire of the rejeoted set 
while in use, a sum representing the benefit of the set 
to the Corporation, had it met all the requirements of the 
specification. 

There are two other clauses which might bear unfairly 
upon the contractor, thus in speaking of the powers of the 
engineer in Clause 9, it says :— 


The engineer shall have at all times aocess to the work, which shall 
be entirely under his control ; he may, if he deem it , tequire 
the contractors to remove from the work any person thereon 
who is in the contractors’ employ who is incompetent or misconducts 
himself, and the contractors shall forthwith comply with such 
requirement. 


The objectionable sentence being that printed in italioa, 
and in the maintenance clause, No. 14, it puts the onus of 
proving that а defeot is not due to faulty workmanship or 
materials upon the absent contractor, whereas it should in 
fairness be for the purchaser whose re tative uses the 
ШАШ, to prove that the fault is due to some defect in the 

ant. 

n The clause reads thus : — 


d-fect is due to some known cause other than defect of construction, 
workmanship, and material, 
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WORKING EXPENSES OF ELECTRIC AND 
CABLE RAILWAYS.” 


HEREWITH we present the tables of working expensee, 
receipts, &c., of the electric and cable elevated and under- 
ground railways (for which figures are available) down to 
date. As in previous years these tables show the resulta 
from the time of the opening of the lines, and they are of 
much interest to those concerned in the financial aspects 
of such railways. The following are the figures for 
Liverpool :— 

TABLE L.—LivkRPOOL OVERHEAD ELECTRIC RAILWAY. 

Per Train Mile— Pence. 


Маш: 
nance o Car General 
Half-year way, оош repairs | Traffic charges, Total 
z works, ower and re- expenses. taxes, | expenses. 
and р newals, &с. 
> stations 


June, 1893 

(17 weeke) "n 400 .. | 705 4 36 15:41 
Dec., 1893 ... | 109 408 5 32 2:48 12 99 
June, 1804 ... 1:13 2 88 88 5 68 2:89 19 96 
Dec., 1894 ... 1:22 9 25 18 5:09 2 58 12:32 
June, 1895 ... 144 3 49 21 54 3 05 13 59 
Dec., 1895... | 181 3 68 13 4 99 2 61 13:29 
June,1896 ... | 189 94 :22 5 44 3 23 14°18 
Dec., 1896 ... | 21 3 68 4 5 46 3:05 14 69 
June, 1897 ... 18 3 49 29 5 41 9 26 14 18 
Dec., 1897 ... | 216 371 38 512 9 44 1481 
June, 1898 ... | 189 3 93 46 5 59 274 14:61 
Dec., 1898 ... 214 8 91 59 5 57 2 77 14:92 
June,1899 ... | 18 431 46 5 79 274 151 
Dec., 1899 ... | 129 417 27 54 2 58 1371 
e — — ðß QE а та. 


penses, ceipts | or, | Total | motal Miles Pas- 
Half. Д | > п 
altyear, | per | per penses | pengos, TeCeip Tun. | tertie. 
| mile. | mile. | ceipts. | 
Jane, 1893 d. d. 2 £ 
(17 weeks) | 15°41 | 27-23 | 56:50 | 6,990 | 12,359 | 108,850 [1,370,749 
Dec., 1893... 1292 | 1807 71:6 | 18,108 | 12,342 248 589 2,475,639 
June,1894...| 12:06 181 | 716 | 14,992 | 20,012 | 265,949 |2,861,497 
Dec., 1894... 14 32 19 59 | 62 89 | 16,137 | 25,675 | 314,472 3.641.979 
June, 1895... 18 59 , 21°65 | 62/77 | 17 629 | 28,082 | 311,946 |3 460,060 
Dec., 1895... 18 22 29 53 | 5618 | 17,694 | 31,508 321,417 8.780,75 
June, 1896... | 1418 | 2395 | 59 21 | 18,494 | 31,236 319,010 |3 739 575 
Dec., 1896... 14:69. 24°51 | 59 93 | 19,654 | 32,783 820,998 3,919,134 
Jane, 1887... 1418 2379 | 696 21 459 | 36,026 363,399 4,269,960 
Dec., 1897... 14:81 24 25 61 07 | 22,940 | 37,559 | 371,773 4,467,490 
June, 1898... | 14°61 2463 | 59 32 | 22,076 | 37,220 862.690 4 472,941 
Dec., 1898... 14 92 | 26 12 | 67-12 | 23,218 | 40,656 | 373,560 4,894,921 
June, 1899... 151 23 92 64 75 | 23,624 | 36,492 | 375,500 4, 475,279 
Dec., 1899... | 13°71 | 25:42 | 58 98 | 25,007 | 42,662 | 402,752 |5,214,967 


The working expenses in Liverpool over the whole of last 
year compare not unfavourably with several previous years, 
and thé company are to be congratulated on the economies 
which have made this result possible, A glance at the tables 
will show the considerable increase in the charge for locomotive 
and generating power per train mile, and that this has only 
been compensated by the saving under other heads. The 
high cost of coal and other supplies for the generating 
station during the year. explains the increase ander this 
heading. The decrease in the receipts per train mile in 
the first half of the year was attributed to the extension 
of time during which workmen’s return tickets are 
available, and to a decrease in the number of first 
class passengers owing to the competition of the ever- 
extending electric tramways. A considerable recovery took 
place in the receipts during the second half of the year, and 
this iir Шен with the diminution in the working expenses, 
produced a ratio of expenses to receipts of only 5898 per 
cent., which is the best showing in this column sir ce the 
railway was opened, and brings the percentage down almost 
to the level of that of the Glasgow Subway. The exparsion 
of the company’s business is shown by the total receipts, the 
miles run, and the passengers carried is highly gratifying. 


* Tramway and Railway World. 


Passing on, the following are the tables for the City and 
South London line :— Б 


Taste ПІ.—Огтү AND Sovrum LONDON ELECTRIC 


RAILWAY. 
Per Train Mile—Pence. 
i 
d Locomo- Car | General 
Half. year way, tive говата » топе, charges, Д Total x 
ue j Power: renewals | К áo 
stations | 

June, 1891... 59 906 5 882 | 244 | 9135 
Dec., 1891 ... 63 789 46 . 81 268 | 1974 
June, 1892 .. 56 767 54 | 752 289 | 1918 
Dec, 1892... 43 | 711 47 | 678 | 944 | 1733 
June, 1893 ... 5 6:48 $3 | 6 26 166 
Dac., 1893 .. 6 | 693 46 | 617 | 935 | 1581 
June, 1894 ... 59 622 “41 | 608 252 | 1589 
Dec., 1894 ... 55 | 603 87 | 594 947 | 1836 
June, 1895 .. $6 61 45 | 629 | 267 16 07 
Dec., 1895 ... 49 | 6 02 48 | 598 2'48 | 1545 
June, 1896 ... 7 58 56 | 621 269 | 159% 

„ 1896... 68 364 55 | 603 | 958 15-48 
June, 1897... 59 | 611 57 625 27 16:22 
Dec., 1897 62 | 583 48 618 265 | 1566 
June, 1898 76 | 585 56 | 603 272 15 92 
Dec., 1898 83 | 565 56 | 617 | 267 | 1588 
June, 1899 ... 79 | 585 48 | 614 291 | 1617 
Dec., 1899... | 67 | 5:85 48 | 609 | 275 | 1584 


TABLE 1V.—City AND SoUTH LONDON LINE—TOTALS 


Per 
Ex- Re- 
penses | оеірів шко Total 


Total |. Miles Pas- 
Half-year. к, Eain | penses Senses. сонры: run. ссора 
mile. | mile. pth 
| 
4. 4. й & £ 
21:35 | 27-02 | 79:02 | 15,521 | 19,637 | 174,435 | 3,412,943 
| 19 74 25 75 7666 15.516 | 20,244 | 188.666 | 2,749,055 
June, 1892 19°18 | 27°83 | 7018 | 15,098 | 21,520 944 | 2,813,169 
Deo, 1892... | 17 23 | 25 36 | 67-94 ' 15,390 22.688 | 214,417 3,217,602 
June, 1893 165 |9554 046 | 14.964 23.159 | 217,6€4 | 3,146,686 
Dec., 1803... | 1581 | 24°44 | 64 68 | 14,762 22,821 | 324,101 | 3.093 351 
June, 1894... | 15:82 | 25:6 | 61:58 | 14,990 24,295 | 227,363 | 3,353,154 
Dec., 1801 15°36 | 25 24 | 60 86 | 14,762 | 24,253 | 230,604 3,275,649 
June, 1895 16 07 | 2611 | 61:55 | 15,020 | 24,402 | 294,259 3,113,199 
Dec., 1895.. | 15°45 26 92 | 5961 | 14,639 | 24,654 | 227,950 | 3,173,498 
June, 1896... | 1596 | 265 | 60:23 | 15,002 | 24.911 225 3,192,672 
Dec., 1896... | 15:48 | 27-25 | 56 81 | 14,030 | 26 282 231,489 | 3,368,490 
June, 1897... | 16:22 29 15 | 5564 | 15,734 | 28,260 | 392,708 3.437,810 
Deo, 1697... | 15 66 | 27°63 | 56 68 15.035 | 26,598 | 230,996 3,387,861 
June, 1898... | 15:92 | 281 | 56 65 | 15,614 | 97,552 | 235,342 | 3,478,977 
Dec., 1898... | 15 88 | 28 28 | 56:15 15,498 | 27 588 | 234,166 | 3,462,814 
June, 1899... | 1617 | 28 69 | 56:36 | 15,851 28,125 | 235, 3.540,098 
Deo., 1899... | 15 84 | 26:87 | 58°95 | 15,968 | 27,506 | 241,973 3,442,942 


The cost of fuel does not seem to have had any material 
effeot on the expenses during the past year, and the totals 
per car mile show а wonderfully even record. As to the 
receipts, the company, like Liverpool, have to complain of 
increased tramway competition. In London, however, this 
does not arise from the gei rui of electric traction on the 
tramways, but from the reduction to almost incredibly low 
figures of the fares charged by the London Oounty Council. 
When the Oounoil's tramways are worked electrically the 
competition will be still more severe. The company, how- 


ever, are now entering on a new of conditions, which 
is bound to tell a good deal in their favour. This is the 


increasing length of their railway. The extension from King 
William Street to Moorgate Street has recently been opened, 
the southern extension to Olapham is nearly ready for traffic, 
and the prolongation northwards from Moorgate Street to 
Islington is under way. When all is complete the company 
will have a through route between south and north London 
with which no tramways can compete. The competition for 
short distance travel south of the Thames will continne ; 
but, on the other hand, the increased length of the line has 
obliged the company to abandon the (with slight exceptions) 
uniform fare for any distance, and to adopt graded fares 
proportioned to the distance. Even now these fares are in 
some cases at least mg than those кы W but, 
of course, the company offer greater 1, on from 
disagreeable weather, and a uniform temperature which feels 


warm in winter and cool in summer. Farther benefits will 
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arise from the interchange of traffic at the Bank of England 
with the Waterloo and Ойу Railway and the Central London 
Railway. As in the case of Liverpool, the totals of receipte, 
miles run, and passen carried were for the past year the 
highest on record. The drop in receipts during the second 

f of the year has, however, brought the percentage of er- 
penses to receipts up to nearly | 


59. 
Next come the tables for the Glasgow Subway (where 


cable traction is used) : — 


TABLE V.—GLAscow DISTRICT SUBWAY. 
Per Train Mile—Pence. 


Car General 
repairs | Traffic | charges, 


nance of Looomo- 


Half. year. way, tive е c тоа 
то power. mn re penses : са | expenses, 
stations | 

| 
July, 1897 .. 88 | 214 35 | 163 794 574 
J 1898 .. 7 2 99 89 1:85 1:22 | 715 
July, 1898... | | 76 | $0 4 2:08 94 | 718 
Jan., 1899...' 88 | 301 41 | 208 79 , 713 
July, 1899... | 82 | 316 | 94 | 947 99 768 
an, 1900. 75 | 308 23 | 267 | 13 793 


Ex- 
penses сери af ex. Total Total 
train train ел, penses. receipt. run. 


Miles | Passengers 


carried. 


d. d. £ £ 
July, 1897 | 574 | 12:01 | 4779 12.205 25.541 | 510,161 | 4,178,215 
Jan., 1898 |715 | 1998 | 5508 | 16,492 | 29,937 | 553,307 | 5,450,177 
July, 1898 7 18 14°44 | 49°72 | 16,247 | 32,682 | 543,114 | 5,779,119 
Jan. 1893 718 | 15°54 | 4588 | 16,474 | 35,925 | 554,770 | 6,666,082 
July, 1899 7 68 1578 | 4867 17.520 35,977 | 547,083 | 6,505,221 
Jan, 1900 |793 | 162 | 4895 | 18,471 | 37,744 | 558,961 | 7,150,342 


—— — — — — — — 


The increases during Ше past year in some of е items of 
expenditure are largely due to higher rates of wages and 
dearer coal. The result is a considerable rise in the total 
expenses per train-mile, On the other hand, there has been 
some inorease in the revenue per train-mile, though not 
enough to prevent the percentage from rising slightly above 
that for the half-year ended January, 1899. Even now, 
however, it compares favourably with the ratio of expenses 
to receipts on. the Liverpool and London lines. It is 
gratifying to note that in spite of the fierce competition by 
tram ways, total receipts, miles run, and passengers 
carried show an increase, The tramway competition is more 
effective than in Liverpool and London, because the Subway 
has a circular route, so that the distance between given 

ints is often shorter by tramway than by railway. Hence 
in such cases the subway does not get the benefit of its 
higher train speed, while the shorter distance on the tramway 
must also often mean a lower fare. 

In making any comparison of the results obtained on the 
three lines, the difference of conditions which are set out in 
the following table should be borne in mind :— 


TaBLE VII. 
Liverpool | City and | Glasgow 
== Overhead. 1 Bubway 
Number of cars in train... өз 2 8 2 
Passenger accommodation 
(seated) ... sve - š 114 66 
Weight of train, empty ... ..| Sitons | 31 tons 183 tons 
Weight of train, all seats 
occupied ET - ..| 98 tons | 87 tons 18 tons 
* Босе per passenger carried 1:964. 1 92d. 1 26d. 
Length of railway (double track) 64 miles | Smiles G miles 
* Train miles run per double- 
track mile ies wis ..| 59,666 80,598 82,809 
е Passengers carried per double- 
track mile eo eee 600 712,956 1,147,647 1,059,310 
»In last half-year. 


An attentive examination of this table in the light of the 
tables given before will yield some interesting information, 
especially as showing the wonderful work the Glasgow 


Subway is doing. If ita receipts passenger approached 
those in London and Liverpool lie would pay very large 
dividends. But the fares are very low, and as the route is 
circular much of the travel is for very short distances. 


and Liverpool are about a penny. (The receipts pa 
are 


TRACTION MOTOR SUSPENSIONS. 


By ERNEST KILBURN SOOTT, A. M. I. O. E. 


(Concluded from page 605.) 


Part II.—GEARLESS MOTORS. 
Mr. 8. Н. Short was one of the first to advocate the 


“ gearless motor —that is, the motor directly on the axles. 
An early form is shown in fig. 11, and it is interesting to 


notice that in this case the motor framework is suspended 
around, but not on the axle, the weight of the field castings 
being taken by four buffer yp . In order to allow for 
relative movements of the field and the armature, the latter 
was of the flat disc pattern with Gramme winding, the poles 
being on either side, as in a Victoria dynamo, In this way 


H | mea 7 ee — 00 
^ du a 
FART PLAN 


Fia. 12. 


slight vertical movements did not matter, but it was 
сарое that there should not be any end-play. The 
jerk at starting and stopping was taken by four sets of 


tangential springs attached to the armature sleeve, 
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This form was soon given up for the drum armature, 
which, of course, necessitated that the field casting should 
move with the axle. Thus we get the almost universal 
method shown in figs. 12 and 13, which are details of the 


shal Overhead and the Ойу and Waterloo Railways 
vely. 


5 carried direct on the axle, the field casting is 
able to give slightly at starting, stopping, &., by oom- 
pene the suspension springs, which are usually provided. 

hese springs, by the way, are not always of the a type. 
Fig. 14, for example, shows the truck and six-pole motors 
for gri Baltimore € 8 d locomotive, and in this 
case the springs are j or carriage t 

Although во extehsively used, this method of having four 
bearings on the axle—two for the axle boxes and ‘wo for the 
motor—has always struck the writer as being wrong in 
principle, because the actual movement of the motor field 
casting is very slight indeed, being merely that due to the 
compression of the suspension springs. It seems a pity, 
therefore, to go to the expense of two extra baarings on the 
axle if they can be sn ipei with, and the writer suggests 
that this may be done by the employment of cannon bearings 
as shown in fig. 15. In this case the motor casting does not 


7 


rest on the axle at all, but is supported on projections 
forming part of the axle boxes. When an obstruction is 
met with, the axle lifts slightly, carrying with it the axle 
box and so also the motor frame, во that all the parts are 
kept in true alignment. As there is very little motion, the 
pone from the axle boxes do not require to be proper 

rings with elaborate provision for lubrication ; they need 
be little more than supporte. It should be noticed that this 
method necessitates the use of a cantilever axle, that is to 
say, the wheels must be outside the bogie truck instead of 
inside, as in figs. 12 and 18. 

It may be mentioned that this idea cannot be very well 
applied to geared motors on tramoars, because the wheel on 
the axle comes in the way of the cannon bearing at one end. 
Where traction type motors are used for driving machinery 
such as rolling mills, hauling gears, &., the method can, 
however, be very easily and neatly applied. 


THE PARIS EXHIBITION. 


PARIS, April 14/5. 


Ir is freely stated here that political considerations have 


pushed the Government to open the Exhibition at a prema- 
ture date. The six months’ trace which has been tacitly 
8 political parties for the 
of ensuring success would seem to have been very gingly 
accepted e more extreme sections, and on y agr to 
eventually because of the pressing need of a public pacifica- 
tion. Naturally the journals opposed to the Government 
declare that it was the “ pitiful need of a few more days of 
security which has led to the present early inauguration, 
whilst the opposing organs declare that the inauguration was 
ает timed in view of the practical completion of the 

uildings. 

Be the reason what it may, it is certain that during the 
last week the work has been pushed forward in a really 


2 
ha (n it| 
MET ИА K 
i dh: ; 


marvellous manner. Scaffoldings have been removed, 
5 шры, ала арасса Price of | ag if by 
magic, althoug visitor still pays t ce of immaturity 
by the plentiful collection of lime and dust upon his clothes. 
Nowhere has а greater change been effected in a few hours 
than in the immense Salle des Féles. A week ago the 
flooring was of the nature of a huge dust-heap, to-day it has 
been converted into a comfortably appointed auditorium. 
This vast building occupies a portion of the machinery hall 
of the last exhibition, and some idea of its immensity can 
be gathered from the fact that 15,000 ns witnessed 
the inaugural ceremony to-day, and yet failed to fill oom- 
pletely the whole of the seats of the building. 

The ceremony was of a brief but imposing character. 
On the entry of M. Loubet, the President, the orchestra and 
choir of the Conservatoire, the bands of the Engineers 
Versailles and the Republican Guard, under the direction of 
M. Taffanel, struck up the Marseillaise," the immense 
audience rising and singing the national hymn. Whilst the 
President and his entourage were taking their places the 
‘Marche Sejennelle” of 


а, 


е ning speech, a speech distinguished by a great 
breadth of view and eloquenoe of ion. He laid speci 
stress on the economic revolution which had been effected 
by the agents which had been employed to carry on the 
work of the world. Steam and electricity,” he said, 
* reduced to the róle of docile servants, have transformed the 
conditions of existence. The machine has become the 
queen of the world. Installed as master in our factories, 
this organism of iron and steel turns out and by а 
slow and continuous invasion the workers: of flesh and bone, 
who have now become his anxiliaries.” Passing on to the 
international aspect of the Exhibition, he referred to the 
ever-increasing complexity of international interests brought 
about DP the new means of transport and of intercommunios- 
tion. Thanks to the railway and the telegraph, ** interests, 
ideas, and sentiments cross and recross upon the whole surface 
of the globe like light threads along which flies the thought 
of hamanity. This beneficent complexity gives us a glimpse 
of a new era which was opened to us but yesterday by the 
Interngtional Peace Congress at the Hague.” The speech 
concluded with a fine apostrophe to work as the regenerator, 
consoler, and liberator of the world, and was followed by 8 
storm of applause. 

M. Loubet was greeted by energetic cries of Vive Loubet! 
and Vive la Republique! when he rose to take over the 
Exhibition formally from the Commissaire-General, 
Alfred Picard, and declare it open to the public, France, be 
said, did not desire merely to show to the world a collection 
of marvels or to live up to her antique renown for nospt- 
tality. Her ambition was much higher and greater. She 
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wished to add a brilliant contribution to the movement of 
concord among the peoples of the world and add a glory to 
the end of a great century. He ran lightly over the varieus 


sections ted, and spoke in terms of high praise and 
thanks of those Governmenta whioh had — in the 
work of preparation. He then formally lared the 
Exhibition open. 

Naturally we all to hear something from the 
Premier, M. Waldeck-Rouesean, but whether he deemed his 
published and placarded sufficient, or whether it ig 


true as stated that he “ himself in his 


g 
We were then allowed to visit.the Exhibition of the 
electrical portion, of which І will speak in a subsequent 


C. H. G. 
(To bs continued.) 


THE “PARTRIDGE” HIGH TENSION 
SAFETY DEVICE. 


a p time ago We were enabled, by the courtesy of Mr. 


. W. chief engineer to the London Electric 
Supply Corporation, Limited, to inspect and to see in opera- 
tion an 2 ed which.he has devised for the protection of 
extra high pressure concentric main. 


. 


- ae. 1.—" Parra Нон Тюншон Barets Davics. 


. . Ав is well known, when long mains of this description are. 


suddenly connected to, or disconnected from, a generator 


working at what is now generally styled “extra high pressure," 
$.e., over, вау, 8,000 volts, violent surgings are set up in the 
conductors, the potential difference rising far above the 
normal, and causing excessive streases to be thrown on 
the dielectric. These phenomena can be avoided when 
switching in or ont by the use of euch apparatus as the 
“mains disc „ also devised by Mr. Partridge, of 
which we gave a desoription in our article on the Willesden 
poni station ; but the circuits are liable to bə opened 

y the blowing of a fuse, or by various other causes, which 
cannot be. prevented о ортаа, The admirable little 
instrument which Mr. Partridge has got out to stand sentinel 
over. ће cables, absolutely prevents undue rise of pressure by 
offering a short air-gap over which the electric charge 


Fia. 2 —DrAGBAM. 


can leap, and then suddenly increasing the length of 
the path in air until the resulting arc is broken. А reference 
to fig. 1, a photograph of the original, and fig. 2, a diagram 
PARE the path of the current, will make the action 
clear. | хо 

The inner conductor, 1 c, it will be observed, is connected 
with an insulated metal ball, and with nothing else at all. 


- Opposite this ball is a similar one, carried on a screw stem, 


by means of which the gap, c, between the balls can be 
justed from outside. Connected with the second ball is 
an insulated brass rod which is prolonged into a curved 
horn outside the closed box; a corresponding horn makes 
with this the well-known diverging horn “lightning 
arrester type of aro-breaker, originally used by Elihu 
Thomson, and widely employed on the Continent in con- 
nection with overhead electric lines. A pivoted arm is 
arranged во as to normally short circuit the two horns, and is 
linked to an armature hanging in a solenoid, which is con- 
nected between the “arrester” and the earthed outer conductor 
o C in series with a non-inductive resistance a. 

The air-gap, c, is adjusted for. any predetermined rise of 
pressure. When the set limit is exceeded, a spark crosses the 
gap, and a discharge ocours between the inner and outer 
conductors through the short-circuited arc-breaker, solenoid, 
and non-inductive resistance. 

The solenoid instantly pulls up the arm until it strikes a 
“ kink in the adjacent horn, leaving a wide air-gap in the 
path of the discharge; the aes current of air heated by 
the resultant aro carries the latter on towards the diverging 
tips of the horns, and thus increases the length of the arc 
until it breaks. The arm then falls again, and all is ready 


for the next occasion. It will be noticed that all exposed 
parts are normally connected with the outer conductor only, 
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and that the high pressure terminal is completely enclosed 
in а glazed box. | 
The efficacy of the apparatus was demonstrated to us by 
a series of imenta made in a transformer sub-station of 
the London Electric Supply Corporation; electric eurgings 
were artificially set up in the 10,000-volt mains by switchin 
circuits on and off, and the safety device, which was adjaste 
for leas than 25 per oent. over-pressure, repeatedly and 
unfailingly di the mains and broke arc when 
the limit was ex . Having regard to the number of 
extra high pressure underground transmission lines which 
are growing up in this oonntry, we have no doubt that Mr. 
Partridge's clever device will be found in great demand. 


WHY SHOULD LONDON WAITP 


Is there any occult affinity in this great metropolis between 
electromobiles and grand opera? It has for years been a 
standing reproach to us that the largest and most opulent 
city in the world, with its millions of inhabitants, cannot 
support two opera houses for more than a few weeks each 
season; indeed, there have been years when one house has been 
more than enough for the enthusiastic yia ату who was 
rash enough to risk his all in the effort to dispel the Conti- 
nental belief that England is not a musical nation. Germany, 
in ita small towns of under 50,000 people, can support grand 
opera for the better part of the 12 months; New York City can 
support a public cab service using electromobile cabs, which 
has grown up and been kept in continual operation through 
all sorts of weather for three years, during which time t 
number of its vehicles in service has quadrupled, and new 
cabs cannot be obtained from the manufacturers rapidly 
enough for its growing demands. 

London has witnessed two attempts to place a service of 
electrical cabs in its streets of over-oongested traffic. After 
a few weeks of half-hearted trial the vehicles have been with- 
drawn. Is this failure due to what Lord Roberts would 
probably call “errors of judgment and want of administrative 
capacity ”' оп the part of the entrepreneurs, was it caused by 
immature and impracticable machinery, or did the public 
fail to patronise the venture ? 

In the United States it bas long been ised as an 

axiom that nothing else was suitable as an automobile power 
во long as electricity could be used for that purpose. 
The local conditions of New York streets are certainly not 
the same as those of London, but differences such as these 
will not account for our absolute lack of travelling con- 
venienoes in the shape of comfortable and swift eleotrically- 
propelled cabs. - 

The New York Electric Vehicle Transportation Company 
have more than 200 public vehicles upon the streets, 
embracing no leas than 12 styles—three varieties of 
broughams, two kinds of hansoms, two different types of 
victorias, &c. | 

Electric power is held to be, except for its cost, 
almost an ideal power, as it is safe, reliable, noiseless, non- 
explosive, and its operation is simple and easily understood. 
Ita drawbacks are greater coat, both original and per mile, 
and limited range of running from the necessity of frequent 
re-charging of the secondary oells. While our trans-Atlantic 
cousins grant that other motive powers may find more suc- 


cessful applications for general touring and for use over long 


stretches of country, yet nothing else can approach the 
silence, effectiveness, simplicity, ease of control, and general 
absence of disagreeable quatities of the electric motor, which 
renders it the best form of power-generating device for such 
vehicles as are used for the most in city streets. 

Mr. Hiram Percy Maxim, chief engineer of the Columbia 
and Electric Vehicle Company, of Hartford, has publicly 
stated that, notwithstanding the limitations to the radius of 
operations, and the comparatively long time required to 
recharge ite storage batteries, the present electric cab is an 
entirely practical and successful machine commercially, and 
one behind which any manufacturer of intelligence and 
ability can stand with a reasonable guarantee. 

So rapid has been the progress of electrically-propelled 
vehicles in the States, that our New York namesake devoted 
one of jts recent issues wholly to the electromobile industry. 


Between two and three dozan t 


of carriage are illustrated 
and described, but in no case i 


o we find reliable electrical 


data concerning the life and soul of the vehicle, the accumu- 


lator. Most of the companies seem to develop a type of cell for 
themselves which appears to satisfy commercial requirements. 

Oar contemporary would render good service to the 
industry by giving complete descriptions and data of the 
various batteries used on the vehicles which it has so fully 
illustrated, something beyond mere dead weight which makers 
invariably state could be reduced in future carriages. 
There is certainly evidence of much striving after light- 
nees, high rate of charge and discharge, long life and om 
from buckling, bat we have no information as to whether these 
desirable features have wholly, or in part, been obtained. 

That there is still room for further improvement in these 
directions is plain from Mr. Marim's statement that of 
three types of antomobiles—steam, gasoline and electrio— 
the latter would develop most rapidly, largely dependent, of 
course, upon the lessening of weight and the increased 
capacity of the storage battery. | 

f these desiderüta can be accomplished in the States, 

where experience in the «manufacture and working of 
secondary cells is certainly less than has been accumulated in 
this country, why should we still be without a bettery which 
will enable electric cabs to be run commercially successfully 
in London? In fine, why are we not as well provided with 
шош as New York and some other American 
cities ? 


— — 


CORRESPONDENCE. 


Tests of a Ventilating Fan. 


In view of the comments following my recant letter upon 
this subject, I should like to supplement my previous 
remarks on the pointe now raised, if [ may once more 
encroach upon your space. 

The trne measure of the work done by the fan is that 
required at the point of maximum ce, viz., through 
the fan itself, where the effective area is least, and therefore 
where the differenoe of water gauge on the two sides of the 
section must be greatest. In this case the cross-sectional 
area of the testing box was greater than the fan area, and 
the water gange readings taken between the fan and the end 
of the box would be than the difference of 

uired to propel the air through the fan, and are ore 
no measure of the maximum work done upon the air. 
Obviously, by а sufficient increase in the area of the box and 
consequent reduction of velocity, the pressure inside the box 
might be made as nearly atmospheric as desired. If the area 
at the end of the box were reduced until it equalled the area 
of the fan, the water gauge reading taken between the fan 
and the end of the box would be found to bs quite 3 inob, 
and there must have been this difference of pressure to give 
the velocity through the fan. 

Віпое the motor could not develop more than 7 H. p. it 
seems probable that the mistake lay in the quantity of air 
rather than in the power, whioh is certainly likely, as the 
difficulty in getting reliable readings of air quantities is 


pone should be raised against the use of “cubic feet 
orse resulte, as 
is of a fan. With fans 
of the propeller type, as in the nt case, the volume of air 
is proportional to the speed, while the power required varies 
nearly as the third power of the speed, so that the 
volume per horge-power must become leas as the 
increases, although the total volume delivered will be 
greater at the higher speed, and this ratio may be made 
large by calculating it at as low a speed as possible, but wi 
not be a measure of the output per horse-power at any other 
speed. As an example, assume that the power varies exactly 
as the cuba of the speed, then 20,000 cubic feet per minute 
may be delivered by the first horse-power; but to deliver 
40,000 cubic feet per minute we should require 8 H P., which 
would be 5,000 cubic feet per horse-power. This shows at 
once the objection to stating the performance of a fan in 
volume of air per minute per horse-power without giving 
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further particulars, and such a statement is apt to be very 
misleading to a person unacquainted with the bent. 


Centrifagal. 
April 12th, 1900. | 


dom the subject of the test to which our correspondent 
“‘ Centrifugal” refers, we have made a very simple calcula- 
tion, which at first seems to aggravate the difficulty, but 
leads us to a hypothesis which may prove to b» the solution. 

The velocity of the air in the fan area is readily found to 
be 8,160 feet per minute, or 52:7 feet per second. The 
volume of air moved per minute was 89,468 cubic feet, 
weighing about 6,900 lbs.; this is equivalent to 115 lbs. 
moved per seoond. 

We have, then, а mass of 115 Ibs. raised to a apod of 
52:7 feet per second during each second ; this involves an 
expenditure of 115 64 x 527 x 52:7 foot-lbs. per 
second, or 94 Н.Р. This is quite apart from the loss in the 
fan, which brings up the gross power to at least 12 H P. | 

How is it, then, that in teat under discussion, the 
resulta of which we fully accept, 5 H P. was sufficient? We 
pat forth thes on for what it is worth, that the fan, 
under the conditions described, created a vortex, the same 
sir, or, rather, great pet of it, circulating repeatedly through 
the fan without losing 
account for the small power required to drive the fan. If, 
however, the fan were placed in ап aperture in a wall of great 
extent in all directions, so as to absolutely prohibit the 
formation of a vortex, at least 12 H P. would be required to 
drive the same quantity of air per minute through the par- 
tition—or what is more probable, the delivery, &с.; would 
assume quite different values. 

* Oentrifugal'a" remarks re the rating of fans in cubic 
feet per minute per H P. appear to be well grounded, and we 
mrs the implied correction. | 

» Steavenson’s letter, published in our last issue, really 
applies only to centrifugal fans, which differ to a oonsider- 
e T from fans of the Blackman type.—E»ps. ELEC. 

Ev. 


The Electrical Equipment of Ships of War. 


In Mr. О. E. Grove's interesting summary of the uses of 
electricity on ships of war since its first introduction in the 
Royal Navy in 1875, published in the last issues of the 
REVIEW, I notioe under the head of dynamos a statement 
that the dynamo installed in H. M. S. Minotaur in 1876 was 
а “magneto machine.” ` | 

Faraday, in his Firgt Series of Experimental Researches,” 
Phil. Trans., 1882, p. 188, defined the exact meaning to be 
given to the term magneto-electricity in the following para- 
graph: — 58. The similarity of action, almost amounting 
to identity between common magnets and either eleotro- 

nets or volta-electric currents, is strikingly in accordance 

witb, and visura o жеш hide theory, and furnishes 

еш de ns for ETE l the €: лн ваше їп 

oth cases ; but, as a distinction in Janguage is still necessary, 

I propose to ‘call the agency thus exerted by ordinary 
magnets, magneto-clectric or magnelectric induction (26)." 

All machines, therefore, that generate аат from 
ordinary steel magneta are, according to Faraday's definition, 
magneto-electrio machines Now, the machines established 
under my direction on the Minotaur and on other battleships 
in 1875—1880, were self-exciting multipolar dynamos, con- 
structed in accordance with the specification of my patent of 
March, 1867, in which ent steel magnets were dis- 
ракс with. Farther descriptions of these dynamos for 

ighting and for the eleotro-deposition of metals were pub- 
lished in the Philosophical Magazine, 1873, and in other 
‘journals. I have elsewhere directed attention to the fact 
that the term “dynamo-electric machine,” was invented by 
. Oharles Brooke, F. R. S., who applied it expressly to my 

electro-magnetic generator (Proc. Royal p» ol. xv. 
(1867), p 409). .I may also mention that the general 
method of searchlight signalling with the vertical beam, by 
means of a re flecting diso mounted horizontally on a spindle 
in front of the projector and vibrating the disc by means of 
a lever handle, was invented and applied by me on the 
Minotaur in 1876.. | 

Ж | Henry Wilde, 


Alderley Edge, April 17th, 1900. 


ita acquired velocity. This would 


Electric Motors for Driving Grinding Stones. 
I am surprised at the letter of Mr. G. R. Peers in your 


issue of 13th inst. | 


I grind both oats and maize with electric power, and, of 
course, there is not the slightest difference in the product as 
to what power you use. All that is neoeasary is to see that 
your motor is of sufficient capacity for the work required, 
and to regulate the speed of the stones by the size of pulleys 
on motor and mill gearing. I consider a belt drive from 
motor to mill gear best, as it is easier on the motor than 
direct connected apa gear. | : 

I would allow from 6 to 8 H.P. for 4'6 stones on Indian 
corn, or 10 H.P. for fast work, but much depends on the 
gearing of the stones, as some are harder to drive than 
others, and on the outpat required. 


Limavady, April 16th. 


J. E. Ritter. 


' Construction of Overhead Equipments. 


eri] the author of “The Construction of Overhead 
uipments," at present appearing in your paper, is in 
i his conclusion as to * the effective lateral 
produced on a pole by a bracket, 
. On page 599 of last Friday's iseue, he states that the 
effective lateral pull on а 20 feet pole, caused by а 5 feet 
bracket arm and attachments is 360 lbs., aud it would appear 
from his figures that the effect of increasing the length of 
the bracket arm would be to diminish the lateral pull on 
the pole! Me 

Surely, however, this bending moment, namely, 90 lbs. at 
a radius of 5 feet, would produce no greater defl-otion at 
the top of the pole than woulda pull of about 35 Ibs. applied 
laterally. For a 20 feet bracket arm, allowing for the 
weight of the same as well as for the weight of the trolley 
wire, and taking the author's figure of 200 lbs. at 20 feet 
leverage, the equivalent lateral pull, as defined above, 
would be only about 800 lbs. This, of oourse, on the 
assumption that we are working on a straight run and 
not on a curve. 


London, E. O., April 11. 


error 
poll » 


„ 


J. M. D. 


Wiremen?s Woes. 


As you have kindly allowed “ H. W. H.“ to ventilate his 
woes, perhaps you will allow one of the dense labourers to 
reply. “H. W. H.“ thinks a dense labourer has no right to 
lift himself ont of the mud. This is trade unionism, the 
oppressor of the labourer. “H. W. H.” must bave swal- 
lowed the catechism of the A. S. E. H. W. H.,“ like 
many more apprentioes, thinka when they are out of their 
time they are full-blown consulting engineers, and then 
takes the hump because their employers think different. 

Not many years ago I started as a wireman’s assistant 
(labourer), within a short time I was getting the then top 
price on the N.E. coast, 74d. per hour; another young fellow 
started at the same time as myself, but he had a better 
education and was not so dense as myself. It is most likely 
the friendly competition between us two was the means of 
our success, and we both осору а good 8 em 80 
you see mine is no exceptional case; in fact, there are hun- 
dreds of parallel cases. 

Since then I have had charge of the wiring for power 
plants, some of them 1,000 н.р, I have also had charge of 
repairs to motors, dynamos, and alternatore, the building of 
switohboards, and general installation work, and at present 
I have charge of the erection of a plant of over 1,000 Kw. 

Perhaps Н. W. H.“ will think it has been a walk over, 
but it has not, it has cost me hours and hours of hard work, 
when “H. W. H.” has either been enjoying himself or 
asleep. When his day's work has been done, mine has often 
only just commenced, for I am 5 dense, I 
rau away from home and school before I was 13 years old, 
and I have never entered a school but once віпое, and that 


- was to vote. Many times I have been from tea time to the 


early hours of the morning drawing such paltry things as 

eyebolis shackles, and details that I eed waking 

at the works; when these drawings have been done the 
E 
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smallest boy in the drawing offioe would be ashamed to put 
his name to them. ү ordinary everyday calcnlations often 
keep me up till the cock crows, and the writing of my weekly 
report is purgatory ; besides this I have to study in my tin- 
pot way, or I could never carry out the work entrusted to 
me. I have never had anyone to whom I could appeal for 
help; in fact, had I done so, I should have betrayed my 
ignorance. When I meet a difficulty I hammer at it night 
after night until I overcome it. I could give you instances 
where I have been weeks solving very easy problems that a 
schoolboy would laugh at; during this time I have had the 
moral support of а good wife, who has less education than 
myself, but who has often denied herself little luxuries to 
buy me books. | 

Now, what I wish to impress on “Н. W. Н.” is, that 
although only dense labourers, we have a perfect right to 
lift ourselves out of the mud, and ur gels have the right 
to advance а man, even a labourer, i they see the man js 
worthy of his hire. My employers don’t know—possibly it 
is as well they don’t—that I have been a labourer; but they 
know that I am exceptionally dense, and have had no education, 
but still they have confidence in me, and I am proud of it, 
and I will stick at nothing as far as work is concerned to 
further their interests ; they pay me well—this is what raises 
the voice of H. W. Н.” and all trade unionists ; they are 
afraid another man should get something they think they 
alone have the right to have. I am sorry I am not that 
dense labourer “ Н. W. H.“ writes about, but I hope he will 
persevere, and if ever I meet him, I will fall on his neck 
and worship him. 

I could write H. W. H.” the 20 years life of a dense 
labourer; During this time I have visited Africa, Australia, 
America, and all the European countries, from the land of the 
Midnight Sun to the sunny shores of Southern Italy, and to 
show how dense I am, I have only suoceeded in learning a 
few words of some languages, ad none of others, and yet I 
have been sent by firms who had fitters (engineers) who 
could speak both French and German, and I was employed 
by these firms as a labourer, afterwards called a driver. 
During all these 20 years I have been oppressed and ке 
cuted by trades unions, ially the A. B. E., and I feel sure, 
by the tone of “ H. W. H's." letter, he is a trades unionist. 


Dense, very Dense, Labourer. 


THE JOHNSON-LUNDELL ELECTRIC TRAC- 
TION COMPANY, LIMITED. 


Mn. E. H. JOHNSON is no stranger to this country—on the 
contrary, many of our readers have the pleasure of his 


acquaintance ; it is many years since he first visited our 


shores, as representative of Mr. Edison, at a time when a 
“Jambo” dynamo was looked upon as up-to-date, or a little 
ahead, and before Dr. Hopkinson had revolutionised the 
design of tbe magnetic circuit. Four ago he returned 
to introduce the now famous Lundell ” motor; the British 
patents were purchased by Messrs. J. H. Holmes & Oo., 
Who have been instrumental in establishing the machine to 
the same extent in this country as it is in the United States 
and Germany. Mr. Johnson has now come over with a 
sheaf of patents and inventions, and profiting by his previous 


erperienoe, has allied himself with the same firm for the 
p of forming & company under the title with which we 
this article, We understand that the present promotion 
is to constitute a parent company, to purchase all the 
Johnson-Lundell traction interests in Europe. The foreign 
patents will be sold, but the company will retain and work 
the Fnglish rights. DE | 
The chief assets of the new company, which was registered 
on Tueaday last, will consist of the inventions patented by 
Mr. Robert Lundell, who is associated with Mr. Johnson, 
for improvements in dynamoe, motors, controllers, methods 


of motor control, electric ing, and electric traction on 
the surface contact system. By the courtesy of Mr. Johnson 
and Mr. Leonard Holmes, chairman of the company, we are 
enabled to give the following brief description of the appa- 
ratus and methods in question :— 

The new dynamo is based upon the recent discovery by 
Mr. Lundell of a means for obviating that 02/0 noire of elec- 
trical engineere—sparking at the brushes, This is effeoted 
by the exceedingly simple device shown in figs. 1 and 2, from 
which it will be seen that the field magnet core is divided 
a longitudinal elit into two portions, a and b, in fig. 1, an 
that the leading pole tip, a, is abbreviated, while the trailing 


Fia. 4. 


tip, b, is prolonged into a taper extension. The effect of 
this construction is to reduce the magnetic reluctance of the 
circuit through b, causing a so much greater flux through 
that leg than through the other that the former is p y 
saturated at all loads. 

The magnetic distortion is by this means greatly reduced, 
while the effect of the compounding ampere-turns is to 
increase the flax through a only, to ensure a gui 
field for commutation at all | A view of the skeleton 
of the field magnet is given in fig. 3, while fig. 4 shows а 
complete magnet limb and pole-piece with shunt and series 
coils in place. So effective is this construction, that we are 
assured on the highest authority that the machine is abso- 
lutely sparklees from no load to at least 25 per cent. over- 
load, without shifting the brushes, while at the same time 
the cost of construction of the machine is said to be reduced 
by not leas than 15 per cent. | : 

The armature is of the usual toothed core drum type, 88 
shown in fig. 5, while the complete machine is represented in 
fig. 6. The brushholders are carried by springy plates, 
el feed to the brusbes—a device at one 


which give a 
time employed by Messrs. J. Н. Holmes & Оо. A notable 
improvement has been effected in the design of the 


carbon brushes, which are not carried in а bor, 
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but are held by a screw passing through a slot 


in the brush. This device, which is shown in fig. 7, 


à when partly worn, with conseq 
Fige. & and 9 show the efficiency 
curves and other data relating to a 100-xw. machine, the 
first of that size to be built, which require no explanation ; 
this machine was coupled to a Browett-Lindley engine, and 
the combination, although brand new, gave an over-all effi- 
ciency of 84 per cent, 


The traction motor, the detailed description of which 
must be deferred, is provided with two commutators, while 


its design is such as to admit of an extreme range of mag- 
netisation, with а corresponding of speed variation. 


This is used in conjunction with a novel controller devised 


та. 6. 

by Mr. Lundell, in which the speed is regulated by variation 
the field strength. Two motors are employed on each car, 

and are, as regards control, equivalent to four, though they 


are no larger than the ordinary machines; the series-parallel - 


method of ‘control is therefore here carried a stage further, 


enabling the inventor to entirely dis with regulating 
. Teslstances and magnetic blow-out devices. It is stated that 
by this means the acceleration to full speed of a tramcar can 

accomplished in perfectly uniform steps, while 
he jerk usually experienced at the moment of switching 
from series to el is avoided; at the moment when the 
latter step is performed, the fields of the motors, by virtue 


of their wide range of variation, сап be instantly 


strengthened, so as to bring the counter E.M.F. of the 
motors to the necessary value to withstand the increased 
pressure applied to the terminals, This principle is carried 
still further in the use of the motors themselves for 
b purposee—a feature upon ‘which the company 


prides itself. By inoreasing the fields in this way, 
and reversing the controller, the motors can 

made to overcome the line pressure and act as dynamos, 
sending current into the line; this braking action can be 
continued from the. maximam speed down to one-third of 


that value, before mechanical braking becomes necessary. 
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Fia. 8.—100 xw. LUNDBLIL LT. GENERAQOR, 254 R P m , 125 VOLTS. 


Such a feat would be impossible with a pure series motor; 
but those under consi ion are provided with a compoand 
winding. While used for braking, the current does not 
exceed the normal value, so that the motors are not liable 
to over-heating; while, as the kinetic energy of. the car is 
restored to the supply mains, the economy derived from 
the system is considerable. When applied to automobiles, 
the same action is employed for re-charging the battery on 
down grades. 

Passing now to the Johnson-Lundell surface contaot 
system, we шау remind our readers that these inventors 
worked out a system employing a double row of contact 
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Fig. 9.—Losszs m Warts OP А 100 xw. LUNDELL L. T. GENERATOR 
254 B.P.M., 125 VOLTS. 


studs in 1896; the present arrangement has been evolved 
from the earlier опе, at a cost of much labour, and some- 
thing like £40,000 in cash. Previous devices have been 
directed towards operating a switch under the roadway 
by means of a magnet carried on the car, во as 
to close the main circuit iteelf ; in the new system, a relay 
only is actuated in this way, so that’ much smaller forces are 
required, while the power available to close or open the main 
switches, under the oontrol of the relay, is practically 
unlimited. Moreover, as the skate itself forms one magnetic 
pole, while the magnetic circuit is completed vid the car 
wheels, rails, and tie rods, the departure of the car 
involves the removal of half the magnetic circuit, and 
effectually prevents sticking of the relay due to residual 
magnetism. The relay being operated magnetically, elec- 
trical leakage of whatever magnitude cannot i 

cause sticking. A special giis irri is provided for 
crossings, where short cirouita are liable to occur ; a fuse in 
the main circuit is shunted with a resistance, so that in the 


event of a short occurring the fuse blows and leaves the 


resistance in circuit, limiting the maximum current to 25 
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impracticable. The relay is connected with an auxiliary low 
pressure (50-volt) circuit, so as to reduce the sparking at the 
relay contacts. 

An experimental line, 8,700 feet in length, was laid down 


in New York on this system of surface coptacta, and is said 


to have operated for some months in all weathers—even 
when flooded with water—with entire success, 

For the nt the dynamos are to be manufactured by 
Messrs. J. H. Holmes & Oo., while motors and controllers 
will be supplied by the Sprague Electric Company, of New 
York, which is already manufacturing Lundell generators on 
a large scale; butas soon as the business is well established, 
works will be erected and equipped for the manufacture 
of the company’s apparatus in this country. 

Turning now to the commercial aspect of the new concern, 
we have pleasure in noting the thoroughly sound and non- 
speculative character of the underteking. The authorised 
capital is £300,000, divided into 60,000 shares of £5 each, 


of which 20,000 are taken by the vendors in payment, 
the remainder of the purchase price, which is fixed at 


£200,000, being payable in cash. The property of the com- 
pany will consist of the European and Oolonial (except 
Oanadian) patenta for the inventiens above enumerated, 
кй with numerous minor patents and certain shares in 
er companies. E 
We have been permitted to examine the n which 
is shortly to be issued, and which embodies favourable reports 
from many distinguished British engineerg, аз well as from а 
well-known expert in patent law on the validity of the funda- 
mental age The gnu high шу of d 
price reported upon by high authorities, who re 
the valuation as fair and reasonable. At first sight the 
price a to us to be excessive; but after careful con- 
sideration of the substance of the patents, and having 
regard to the importance of those relating to dynamo 
construction and motor control, as well as to the wide area 
to be exploited, we are inclined to moderate this view— 
рау ав we are informed that negotiations which have 


y been instituted indicate t the sale of the 
Continental nta is likely to realise a sum not lees 
than the o purchase price. A remarkable feature 


of the flotation is the fact that while the whole of the 
purchase price is underwritten, no lees than one-third of 
it has been actually subscribed for by the underwriters 
themselves. We have seen the list of underwriters, who 
are drawn literally from all paris of the country, and note 
that a large короо of them are engaged in commercial 
enterprises, while the speculative element is conspicucus by 
its absence. The business of the company will not be con- 
fined to electric traction, but will embrace the manufacture 
of dynamos and motors for all purposes; it is intended tosecure 


- the best men available for the working staff, and to commence ` 


: work with the least possible delay. Mr. Leonard W. Holmes 
will be chairman of the company, su һу ап able 
: directorate of gentlemen well known in the world of industry, 


including Mr. E. H. Johnson; we may add that the asso- 
ciation of the new oontern with the name of Messrs. J. H. 
d & Oo., 25 m Te caen js commercial 

ity is second to that of none, in itse & guarantee 
of the lona Ades of the undertaking, 


-a 


Private Bills.—The Metropolitan District Railway Com- 
and the Whi and Bow Railway tory have 

e Oharing 

Cross and Strand Electricity Supply Bill. When the House meets on 


Thursday, April 260th, the second reading of the City of London 
zi o Lighting District Railway Bill will 


BUSINESS NOTES. 


Electrical Wares Exported. 
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Total 12.852 Total #1040: 


Foreign Goods Transhipped. 


| Perth. Elec. goods 


Electrical Wares Exported. 
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.. Value fl 
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оа ew wel wel -sat т 10 » eleg. stores D 
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leg. mat. f 
St. Petersburg. Ships’ Telegs... X 


Port Elizabeth  .. АА .. 1,004 
Rio Grande do Sul Bt. Thomas. Teleg. cable .. 838,000 
Santos is 140 | Singapore. К 
Shanghai v4 50 ^" Teleph. mat. .. BD 
Singapore КЕ 19 | Bydney vs R^ o xe MM 
" Teleg. mat. 69 | Wellington .. = „ e Ü 
Spezzia ее ae е 945 Yokobama ee oe ee oe 24% 
Stockholm ee ee 425 
Sydney s 1,678 
»  Teleg. mat 685 
"Тіепівіп .. aie е M 
Wellington .. oe ei эз 65 
» Teleg. mat. . 1,715 
Yokoh ama ee ee LA А ee 178 
Zanzibar. Teleg. mat. .. es 26 
Total £11,577 Total £613 
Foreign Goods Transhipped. 
East London. Elec. lgt. fittings £416 | Brisbane, 'Teleg.appts «+ £2! 


Application for Amendment of Patent.— Notic 
appears in our advertisement pages of an application made 
J.P. Hall and W. Н. В. Oraven for leave to amend Patent No. 24084, 
of 1890, for improvements in switches for electro-motors. 


Margowski, Dr. Schwann, and Mr. J. W. Oahen) for a declaration 
that they were bound to pay prior to, or at the date of, the action 
the application and allotment money due on shares which were held 


The charges of fraud, however, which had been 


^ defendants had not been sustained, and the r order 


therefote 
nus be to allow the appeal and reverse the judgment appealed 
m. É 


Belgium.—A oom hag just been formed in Brussels 
with a Dania of £100,050 U. be Known as La Boglété Belgo & Eee 
tricité A. B. G, to carry on the Belgian brauch of the 
Nlectrieit ats Gesellschaft, of Berlin. 
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Bankruptcy Proceedings.—Applioation for discharge will 
be made at the London Bankruptcy Court on April 27th on behalf of 
W. P. O'Reilly, manufacturing electrician. А 


A Dissoluttons, Ke. —Mesars. F. R. Hill and 
A. V. Gifkins (Hill, Gifkins & Оо), have dissolved partnership by 
mutual consent. The business will in fature be carried on by Mr. 
Gifkins, under the style of A. V. Gifkins& Oo. Mr. Gifkins takes 
over all assets and liabilities of the late firm, and will pay and 
receive all accounts dae. | 

Oreditors of the Commercial Osone Syndicate must send particulars 
of debts or claims to the liquidator, W. W. Futcher, 13 and 14, 
Basinghall Street, E. O., by May 186. i 

The Merveilleuse Electric Arc Lamp Byndicate will meet on 
14th, at 318, Dashwood House, I. O., to hear an account of the - 

“пр from the liquidator, Mr. Alfred Oonder. . 

Bryan Donkin & Oo., Limited, are winding сар voluntarily, 

Mesers. В. Rodgers and Н. A. Sanders being appointed liquidators, 
with powers to carry into effect oertain agreements made between 
Bryan Donkin & Oo. the Donkin Land Company, Olench & Oo., 
Limited, and В, L. Mumford, as trustee for Bryan Dunkin & Clench, 
Limited (to be formed.) | | [l| 

A meeting of the Bournemouth and District Electric Supply Oom- 
pany will be held at M te Court, H. O., on May 17th to tact am 
account of the winding-up from the liquidators. 2007 4M 9H ср 
May 4h is the last day for receiving proofs for 


dividend in the case of the Ohitty Dynamo and Motor Company, 


am (ш liquidation). Liquidator, б. В. Barnes, 88, Osrey Street, 


Book Recel ved.—“ Up-to-Date Domestic and Industrial 
ечен of Electricity,“ by Alpha. London: B. Rentell & Oo., 


Catalogues and Lists. — Messrs. Davies, Kent & Stewart, 
of Berners Street, send ав а сору of an illustrated sheet showing 
various additions to their eee These inclade high voltage 
ceiling roses, cut-cuts, wall sockets, &c. | 

Messrs. Kynoch’s, of Birmingham, bave circulated an illustrated 
booklet relating to their. patent roller bearings for shafting, which 
the bearings have been tried Dy some of the leading engineering 

ve some the en 
firms in the country, and a saving in power has been effected. к 
. The B. T. H. Oompany's pamphlet, No. 61, describes the G. E. 60 


Т Glow Lamp Od 
mproved Glow mpany sends usa copy of its latest 
illustrated catal partivularising its К ыша drawing 


The Copper Harket.— The last issue of Messrs. H. R. 
Merton & Company's fortnightly ciroular shows that while deliveries 


TH 


The 
of 10,620 tons is made up of 7,013 tons from America, 1,240 tons 
Spain and Portugal, 1,100 tons from Ohili, 800 tons 
в from “other” countries, All of these totals, 


| 


„ bove the I 55 
exo о are above the average. It 
to note that the total supplies for Maroh were the highest ever 


f 


bet for a single month, and that towards the total of 25,42 
4, 


tons above the average for the preceding 12 months, and the deliveries 
for the first of April from North America have reached 7,013 tons. 
The actaal figures for the stock, supplies, deliveries, and prices of 
copper for the first three and a half months of the current year are 
of considerable interest, and they are given below :— 


i 
" 
3 
: 
Д 
Ё 
E 
f 
à 
à 


Stocks. Supplies. Deliveries. Prioe. 
December 81st, 1899 22,817 s de, 0 0 
January 81st, 1900 21,827 19,267 20,757 71 5 0 
February 28th, 1900 22, 23,27: 21,617 74 15 0 
March 81st, 1 .. 24.632 95,421 93,771 78 12 6 
` April 15th, 1900. 96,642 10,620 8,610 78 17 6 
Crystal Electric Lamp Company, Limited у, Hirst. 
—At the Croydon Oounty Oourt some days ago this action was heard, 


it having been remitted from the High Court. Plaintiffs sought to 
recover £42 9s. 1d., the price of certain electric lamps supplied to 
the defendant, Mr. Arthur William Hirst, trading as Hirst & 

electricians, St. Michael's Road, Oroydon. The defence raised by 
Mr. Hood, who appeared for Mr. Hirst, was that the lamps were 
supplied subject to power to return them if they were not suitable 
— эге poso for which they were required, and that they were 
not suitable, After hearing a great deal of evidence, his Honour 


having reviewed the case, said he had no difficulty in the matter, 
and had no doubt whatever that the defendant was liable. He would 
take cff £2 and give judgment for the plaintiffs for £40. 


Fire,.—Early last Saturday morning a fire occurred at the 
works of W. T. Henley's Telegraph Works Oompany, Limited, at 
North Woolwich, bat we understand that 16 was entirely confined to 
a part of one of their mechanical india-rabber siops, and was of emall 
extent. It will caase no interruption to the business. 


The Leyton Vibration Case.—Respecting the injanction 
made against the Leyton Urban Council last month by Mr. Justice 
Buckley, at the instance of Mr. Elijah Hawkes, of Oathall Road, on 
account of an alleged nuisar os caused by the noise of the machinery at 
the Council's Electric Light Works, the matter was, in accordance with 
instructions, mentioned on Monday last week in Mr. Justice Buckley's 
Court in the Chancery Division of the High Court of Justice —His 
Lordship was informed of the step the Council had taken to prevent 
the mac causing a nuisance, and on an undertaking being given 
that the gas engines at the works should not be ran after 11 p.m. he 
suspended the operation of the injunction pending the hearing of the 
appoal against his decision. 
 "Monier Fireproof Constructions.—We have received 
from Mr. E. Lee Heidenreich, of Ohicago, who is the sole repre- 
sentative in the United States for the Monier Fireproof Constructions, 
a pamphlet devoted to a description of these, together with secti 
drawings and photographic views of work carried out on this me 
The application of this system of building to the construction of 
tanks aod elevators, and in hydraulic engmeering, are dwelt upon 
hy the writer. Toe Monier Construction, it may be as well to 
mention, consista of two materials, wrought-iron or steel, and mortar, 
consisting of cement and sand, or cement, sand, aud broken stone. 


Prism Globes.—The Prism Globe Company, Limited, 
are supplying their globes and fittings für the incandetoont street 
lighting at Poplar Darwen, ^ -.Z 

Rimington's Maximum Demand Indicator.—A de- 
scription of this indicator which is devised specially to work with the 
Bastian meter, is unfortunately held over until next week because of 


pressure on our space. 


vantage 
depress values. Scotch iron fell 1s. 7d. per ton and hematite 1s. 2d. 
Manufacturers report a growing scarcity of fresh’ orders. 

‘Smoke Nuisance.—At Lambeth last week, Mr. S. H. 
Webster, Secretary to the South London Electric Supply Corporation, 
Limited, of Bengeworth Road, Loughborough Janction, appeared to 
answer two sammonses taken out by the Lambeth Vestry, complaining 
that on March th. and 19th, the shaft of the company’s works sent forth 
dense black smoke in such quantities as to be а nuisance.—Hvidence 
having been called in support of thesummonses, Mr. Wontner, on behalf 


. of the company, said there was the greatest difficulty in avoiding smoke 


at certain times. When coal was put on it was next to impossible to 
avoid some amount of smoke. He was informed that every one of the 
electric lighting companies in London had been sammoned and 
convicted under si circumstances. — Mr. F. A. Nixon, chief 


Southpert and Cheshire Lines Extension.—Mr. R. Н. 
Scotter, M. I. M. E, &c., writing to the Southport Guardian on Electric 
Traction,” discusses the relative positions of England and Germany 
in regard to the matter, and makes a comparison much to the 
advantage of the latter country. Germany has at present 90 systems 
of electric tramways and railways covering nearly 2,000 miles of track 
with 8,000 cars, against, in Great Britain and Ireland, 41 systems 
with less than 800 miles of track, 69 owned and worked by munici- 
palities, and 230 miles by companies. These figures include under- 
ground and overhead lines, but 200 miles have to be added for other 
lines constructing. Тое author proceeds as follows :—We may hope 
that, though electric traction in England has been retarded hitherto 
by former legislative measures, we are fast catching up our German 
neighbours, and if we will but profit by their example in some matters, 
we shall no doubt ultimately romp in on their shoulders. Bat 
while they have profited by past experience and are fast superseding 
the overhead wire or trolley system of electric traction by conduit or 
surface contact systems, municipal bodies in England are perpetuating 
and multiplying the overhead wire system. This system can seldom 
recommend itself, except on the score of cost; and as we are a 
parsimonious race in the main, up-to-date engineersare often obliged, 
against their better jadgment, to adopt it on account of the aforesaia 
difficulty of finding their capital. Butthere are several most excellent 
conduit or surface-contact systems at work in d armany, and the only 
that I can say against them after years of watching their. 
opment, and careful inspection and trial on the apos, is the 
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passenger servi 

worked by steam as it now is, for long-distance and 
This scheme will not bo costly, and w one remem that the 
Li electric trams ran close to the Aintree station on the 


established a large number of these passengers wo 

selves of the convenience. Ав trade follows the flag,” so does de- 
velopment of a district invariably follow the granting of increased 
ee Lr cheap and 4bady transit. Between Aintree and the 
cen 


along the route served by the Oheshire Lines Extension x br 
L and Wooavills would undoubtedly 


Oorpora at 

Bouthport ‘mast for butinese purposes be ‘brought into tech 
must for 

electrically with Li 1, Mane , and other centree 

of ind direct method, and without change of 

О 


accomplish this, I propose, t Жекке peg with the 
Lines Committee, to also convert a piece of running from 
Ld 


for interchange af pamengo trafic with the M railway 

tbat time workod by electricity), and by 
: irral, the Great Western, London and North- 
Western, and North and South Wales lines, Passengers from South- 
port will then be able to pass from one railway to another without 
change of station, and in some cases, as traffic develops, without 
change of carriage. 


dress. 

Messrs. P. Ormiston & Sons have removed from Old Street, Bt. 
Luke's, to their new mills at 53, Olerkenwell Road, E C. (close to 
Hatton Garden). This is in consequence of the old factory being 
required for the widening of Old Street. 


A Works Dispute.—In the Edinburgh Sheriff Small Debt 
Court, on lith inst., claims were raised 


ELECTRIC LIGHT AND POWER NOTES. 


Aberdeen.—The Council has asked the Gas and Electric 
Lighting Committee to procure a return as to the price charged by 


corporations who have put in installations for lighting and 
motive power, also the system by which the charges are made and 
the cost of production per unit. 


"Barnes and Mortlake.—A Local Government Board 


inquiry was held on 12 Ь inst. in respect of the loan for electric light- 
ing works in Barnesand Mortlake. | E 


Barnstaple.— The Corporations visional order һм 
been for second ка. | E | 


tions for the erection of a new building for e extension of the elec- 
tricity works at Valley Road, including the erection of a new 


Brighouse.—Meears. Lacey, Olirehugh & Sillar have been 
authorised to a report dealing with the question of the 
electric lighting of the town. | 


rising annually by £30 to 00 реє annum. There was an 
ment tbat Mr. Hale's salary sh be £160, rising by annual inore- 
ments of £8 to £200. The amendment was lost. 

Alderman Inskip de 
would at all 


report three 
months. The amendment was lost by 82 votes to 16, and ths resla- 


the Electrical Committee's report, recommending that the electrical 
engineer's plans for the first part of the new station at Avonbank, 


Bt. Philip's, be submitted to Sir William Preece, the 
A 


| 


ristol was starting its electrical 


Tl 
| 
pi 
| 
ist 
{г 


began so they would have to 
to make sure they 


| 
a 
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extensions —if the demand for electricity 
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us oder tod iene prt tt 
x^ ‘ an astonishing manner. This he aim | 


improvem at А in the price, was read, 

after a and isomewhat acrimonious discussion, it wa 
resolved, on the tion of Mr. Lewis Morgan, that Mr. Burstall, 
the expert ше p Шш thel law proceedings 


daring one month from 
April 5th, nor afterwards antil certified by Mr. Barstall as being in 
an efficient and satisfactory condition. | 4 


revenue was £1,500. 
Dunblane.—The Local Government Board has granted 
an electric lighting provisional order to the Urban Supply Oompss]. 


East Molesey.—The lighting question i receiving 


Epsom.—The District Council has made a publio ius of 

£16,100 for electric lighting purposes, in 322 debentures of і 

at 3} per cent. 
Farnworth.—A Local Government Board pn 


capacity of 120 xw. Two of these are to be for the supply of electricity 
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for lighting and traction purposes, the third being intended г а 


Greenock.—The electrical engineer has prepared a report 
with reference to the methed of charging f HDD. In it he 
recommends that the charge per unit for short-hour consumers should 
86 the reduced rate of 24. 


[ 


electric for lighting and tramway purposes, the overn- 

ment Board have written to the Town Oouncil stating that they can 

ошу sanction the power of borrowing the sum of £6,066 out of the 
tional £11,000 required. | 


Guildford (Surrey).—The Council had a discussion last 
with reference to proposed purchase of the undertaking of the 
Guildford Electricity Bapply Company. As the voting was equal, 
however, no decision was come to, the matter was again dropped. 


Hornsey.—At last week's meeting of the Hornsey District 
Council a special report of the Electricity Committee was brought up 
by Mr. Henry Burt, M.O.O., which contains a most exhaustive report 
upon the proposal to instal the electric light in the parish. Mr. 
Robert Hammond, M. I. O. B., M. I. E. E., M. I. Mech. E., in his report, 
rovisional order was 


m : 1898, and that 
conferred powers to supply electrical energy 
in ł the parish, including practically the whole 


1 


Trade gave great latitude to local anthorities, the manicipal 
trading debates in the House of Oommons had made them 
much more strict, and they now either revoke the orders or 
threaten to do so unless proof is given that the work is 
about to be started. If the Oouncil wished to keep the 
matter in their own hands, they must take early steps in the matter. 
Mr. Hammond advises that if the order is leased toa company the 
Council should advertise for tenders. To allow the order to lapse 


and a company to come in would be unwise, and the Board of Trade 


would not treat the: Council's opposition with much consideration if 


отот opposed а com applying for an order. If, therefore, the 
did not work the o themselves, they should either arrange wi 
а company to supply them with 


‚ $e, be tenants under the 
order, or transfer to а company on the terms possible. The first 
course he opposes, and though not in favour of the second, thinke it 
better than the first. Во far as he could ascertain, no local authori 
which had laid down its own works had regretted doing во. Io su 
cases where a company obtained an order and the authority after- 
wards bought, the t was that the capital invested in the com- 
panies was £1,003,184, and the amount paid by the authorities tor 
the undertakings £1,693,787. 

16 would not pay to lay down electric lighting works for public 
lighting pss Оа. by com сат | the public with private of the 
cost pu lighting would be considerably diminished if not 
altogether removed. 

Ont of 54 undertakings by local authorities which had been in exist- 


what it would otherwise have to pay £6,000 for. Не was of opinion 
that the cost of electric lighting the district would be covered by the 
profits of the undertaking. Ratepayers might reasonably contend 
that it was the duty of the local authority to lay down an under- 
taking, and that as consumers the ratepayers would certainly be 
better off under the Oouncil than a company whose first business 
was to a profit. The price London varies from 
3264. per unit in Shoreditch to 6:444. at Notting Hill. The 
aversga price charged by 44' authorities as against. 11 companies 
was 54. per unit. | 


to the rise in the price of materials. 


Grimeby.— With reference to the scheme for supplying 


Mr. Hammond outlines a scheme for the company area, 
and recommended a site near the Hornsey way station, 
adjoining that of the proposed public bathe, for a generating station. 
In his preliminary report in November, 1897, he recommended the 
high pressure alternating system; he now thinks the low pressure 
system best suited for Hornsey. Thie would be more economical 
under the new conditions, and he bad fixed the delivery current at 
the feeding points at an average E.M.F. of 480 volts. This would 
involve 240-volt lam The cost of laying mains would be £6,104, 
being £2,704 for ibution, £1,987 for feeders, and the balance for 
trenching. This was for 5,692 yards of distributors, &., and he 
suggests another 69,750 for mains for extensions. It was estimated 
that 6,000 lamps of 8.0 r. would be required, bat he suggested that 
15,000 should be provided for, and the generating plant for this with 
pipes, &c., would cost £20,250. The engines would be arranged for 
300 Kw. This did not include cost of site. 

Dealing with public lighting, Mr. Hammond thinks that 45 arc 
lamps are needed, which with connections, &c., would cost £2,250. A 
further £3,050 would bs needed far meters, fuse boxes, and house 
connections. These latter are not generally charged for in urban 
districts. He allowed £500 for engineers’ fees for cortain purposes, and 
for incidental contingencies, &c., £3,096. This totals up to £38,500. 
This is £3,500 more than hisestimate of 1897, bat the increase is due 
An alternative scheme of 
21,000 lamps alight at one time, or from 30,000 to 40,000 lamps on 
consumers’ premises, he estimates at £73,500, which includes 
public — . 

The probable financial results if taken on the maximum charge of 
7d. per unit for 100 hours per quarter, and then 2d. per unit, which, 
he thought, would ave about 6d: per unit, the result would be an 
income of £6,119, and for the complete scheme £11,512. The cost 
of generation and distribution he puts at £8,829 and £5,990 respec- 
tively. If the interest and repayment of capital is added, a sum of 
£2,630 and £4.226 must be to each, and thus in the first scheme 
a net profit, after the public lighting had been done, would be 
= of aia and in the second £1,764. 

ny appendic:s are attached to the which the Committee 
will at once take into consideration. i ik 

As many companies offered to take over the order, the Oouncil 
communicated with them all, with the result that the British Insulated 
Wire Company offered to take over the order upon certain terms for 
a given namber of years, with power to purchase at 10 at valuation. 
It would raise a capital of £50,000 for the purpose, and charge a maxi- 
mum of 44d. per unit to private consumers, and 2d. for public lamps, 
the Oouncil to find the lamps and columns. The Edmundson's 
Oorporation suggested 244. for the public lamps, the maximum of 
7d. per unit for the first, 4d. for second, and 24. for every further 
hour for private lighting. The North Metropolitan Company made 
offer of the Brighton tariff with various terms in a lease with a 
clause for the payment of а sum for good will if Oouncil took it back 
at the end of the term. 


means 5 of India have called tor ee 

pro or lighting Wellington by electricity from the К 

Falle in connection Sith the bee for — — of water- 

power from these Falls for the cordite factory which is now being 
uilt in the Arvenghat Valley, Nilgiris. ; 


‘Liandile.—The Board of Trade has issued a provisional 
order for electric lighting to the Council. 


London.—ManvLEBoNEÉ.—The Board of Trade has just 
decided to grant a provisional order to the Marylebone Electric 
Bupply Company, notwithstanding the opposition of the Vestry and 
the tan Electric Supply Company. The preamble of the 
Bill, which willin due course be introduced to confirm the provisional 


order, will be opposed by the Vestry. 


New Ross.—Last week Mr. Handley, of Handley and 
Shanke, electrical engineers of Dublin, appeared before the New 
Ross Board of Guardians, by request, with reference to electric 
lighting of the house. He prepare an estimate. | : 


Northwood.—The Uxbridge and District Developmen 
Syndicate, Limited, last autumn put forward a scheme for supplying 
electricity for Northwood. The Raislip Parish Council 
the Uxbridge Rural District -Oouncil to refase their consent to the 
scheme, and this they subsequently did so far as this parish is con- 
cerned. The electric lighting isto be carried out by a localjcompany. 


Nuneaton.—The Board of Trade has granted the electric 
= rath t but the sanction of the Local Government Board is 
5 м 


Richmond (Surrey).—Tbe Richmond (Surrey) Electric 
Light and Power Company, Limited, has reduced its charges for 
lighting current from 7d. to 6d., and for power from 6d. to 4d. per 
unit, with 25 per cent. reduction in meter rentals. 


` Rickmansworth.— The Urban District Council having 
considered the letter of Mr. Warden-Btevens with reference to 
electric lighting, has decided to appoint an Electric Lighting Com- 
mittee to consider the whole question, and approach various electric 
lighting authorities as to the most suitable scheme. 


. Russia.—At the commencement of the present year the 
central station of the Société Rasso-Belge d'Entreprises Electriques 
was supplying current to privats consumers to an equivalent of 
115,199 10-0 r. lamps, an increase of 110 per cent. оп the year In 
addition, current for public lighting was being furnished to 5,084 


10-c.P. lamps. ( on page 683.) 
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DUBLIN ELECTRIC TRAMWAYS. 


WHILE London is talking about experimental conduits and 
surface contacta, and from time to time postponing the 
adoption of an up-to-date system of mechanical traction, the 
capital of the Sister Isle has been decorated with a system of 
tramways as yet without an equal in the United Kingdom. 


— 


rating station provided at Clontarf. The growing popularity 
and importance of the electric system of traction, 
however, which was spreading over the whole city, 
made it evident that a more homogeneous and com- 
prehensive scheme was necessary, and it was decided 
to erect a central power station for the supply of the 
whole of the tramways existing and about to be con- 


| Guumpat Prax or Ротвв Station. 


The undertaking is the property of the Dublin United 
Tramways Company (1896), Limited, which was formed in 
1896 to acquire the capital of the Dablin United Tramways 
Company (1881) which owned the exiating tramways worked 
by animal haulage, and of the Dublin Southern District 
Tramways Company (1878), which owned 
the Haddington Road to Dalkey line. 

The first section of the tramways 
to be electrically worked was the latter, 
which runs along the coast, from Dublin 
throagh Kingstown to Dalkey, a dis- 
tance of eight miles. This was fully 
described by Mr. H. F. Parshall 
in a paper read before the lgstiu-. · 
tion of Civil Engineers in February 
1898, and a descriptive article was 
published in the ELECTRICAL REVIEW, 
Vol. 88, June 5th, 1896. The electrical generating 
station was placed on the route at Ballebridge, and 
was specially noteworthy as being the first instance 
of the application of three-phase transmission to 
tramway working in Europe. In 1897 the Olontarf line, 
4 miles long, was converted to electrical working, and a gene- 


structed. A suitable site was selected on the Grand Canal 
basin at Ringsend, close to the mouth of the River Liffey, 
and ateps were taken in 1897 to lay down generating plant 
of about, 8,000 Kw. capacity. 

Specifications and plans having been prepared by Mr. Н. 


Гілавам OF Оол AMD Asx HANDLING ARRANGEMENTS. 


F. Parshall, tenders were called for, and contract placed in 
the following manner :— 


Oonstructional steel work for build- Messrs. Riter Conley & Oo. 


ings and chimney stacks. 
Foundations and brickwork .. Messrs. H. & I. Martin, Lid. 
Ooal conveyor and затеи . Mesers. О. W. Hunt Оо. 
Economisers .. ifs „ Messrs. Green & Sons. 
Mechanical stokers . "o „+. Messrs. Vicars & Oo, 


F 


Vol 46 No. 1,169, Арат, 20, 1900.] 


THE ELECTRICAL REVIEW. 659 


The supply and erection of the generating plant and 


equipment was undertaken by the British Thomson-Houston 


Co., Limited, the following being the list of sub-contractors : — 
Boilers $i .. Messers. Baboock & Wilcox, Ltd. 
Engines ... ... .. The Е. P. Allis Company. 

Steam, exaust, and fesd The Orane Company. 


1 In LI е 
Ocndenter and feed pumps. The Wheeler Condenser and Engineer- 
ing Company, Limited. 
Overhead travellingcrane... Messrs. Higginbotham & Mannock. 
Generators, switchboards, Tae British Thomson-Houston Co.,Ltd. 
and auxiliary apparatus.. 


The outside work, consisting of rolling stock, overhead 
work, and cables, was allocated as follows :—. 


Cables and cableways ... The National Conduit and Cable Oo., Ltd. 
Car equipments ... . The British Thomson-Houston Oo, Lid. 


— — » — * 


9 q 


ViEW OF THE STATION, OCTOBER, 1898. 


Fifty of the саг bodies were supplied by the British 
Thomson-Houston 8 and the same number by the 
City of Dublin. Wheel Works, and the remainder were built 
at the company’s own works at Inchicore. 

The overhead line work and bonding was carried out by 
the Tramway Company, the material being supplied by 
Messrs. R. W. Blackwell & Co. 


We propose first to describe the power station, and after-- 


wards to give particulars of the tramways. 

The buildings consist of two main bays, one housing the 
boilers and coal storage, and the other containing the 
generating and. distributing machinery. The boiler house 
measures overall 76 feet x 127 feet in plan, with a clear 
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Cross-SECTION OF GENERATING STATION. 


headroom of 39 feet, Provision is made for two ranges of 
boilers, with coal bunkera over the alley between them. The 
height from the floor tothe bottom of the bunkers is 25 feet. 


The engine room measures 80 feet x 185 feet ‘overall, with 
a height of 35 feet from the floor level to the bottom chord 


| 


| 


ViEW OF THE STATION, JUNE, 1899. 


of the roof principals; the floor level is itself 12} feet above 
the level of the’ground outside. The highest point of the 
open lanterns on top of the buildings 
is over 80 feet from the ground level. 
The framework of the buildings is 
constructed entirely of steel, of which 
over 600 tons was employed. The 
steel used is specified to have an 
ultimate tensile strength of. about 
30 tons, with a minimum elongation 
of 20 per cent. in, 8 inches. The 
roofs are of steel, covered with hollow 
terra-cotta tiles (8 inches thick) followed 
by felt and slates. | 
The views which we give of Ше 
steel skeleton of the buildings, in 
October, 1898, and January, 1899, 
show clearly the system of con- 
struction; from these, and from the 
cross-sectional view of the works, it 
will be seen that the lantern of the 
boiler house is specially designed so 
as to. accommodate the coal conveyor 
over the top of the, bunkers. е 
The latter are floored with à inch 
steel plate, arranged in the form 
of а hopper over each boiler; the .side plating is 
} inch thick. At the southern end a compartment is provided 
for the reception of 160 tons of ashes, The bunkers have a 
F 
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capacity of 1,200 tons; а similar bunker is provided outside 
the northern end of the boiler house in which a further 
amount of 800 tons can be stored. 

The coal-handling and conveying apparatus is of eroep- 
tional interest; the whole of this was supplied and erected 
by Messrs. O. W. Hunt Co., New York, who make a 
speciality of ocosl-handling machinery. The coal, which 
consists of small peanats, is brought to the quayside, under 
the coal tower, in barges ; the grab, which holds 1 ton, raises 
it, and at the same time automatically brings it over the 
hopper and weighing machine. The coal is dropped into a 
small wagon with sloping sides, in which it is weighed; 
the wagon then runs along an inclined railway by 
gravitation, until it meets a tripping block, whi 
opens the sides of the wagon, and allows the coal 
to fall into the bunker. The tripping block can be 
drawn along over the bunker by means of a rope to 
any point where it is desired to dump the coal. met d 
the wagon is relieved of the weight of coal, it is drawn bac 
again to the coal tower by a counter weight; the whole 


A singular device is the mechanical filler, of which we give 
a view. Its purpose is sufficiently obvious from the illus- 
tration. The filler can be moved along to any desired point 
under the ooal store, and is automatic in its operation; spouts 
and valves.are provided at suitable pointe, by means of which 
the coal may be fed to the conveyor. At intervals of about 
12 feet along the line of rails over the main bunkers are 
dumping levers, to distribute the coal as required. These 
are extremely simple, engaging with a cam on each bucket, 
and causing it to tip its load as it passes by. 

The same conveyor is used for the removal of ashes and 
clinker from beneath the boilers. They are carried up to 
the receptacle at the end of the ooal bunkers, which is 
capable of holding 160 tons, and are automatically dumped 
there; they are eventually loaded into an electrically equipped 
truck by means of a shoot leading to the outside of the 
building. We give a view of the pushing gear, which 
shows how the pawls are automatically applied to the pins, 
and removed therefrom by a fixed cam acting on the project- 


ing heels of the ратів; the ingenious manner in which 
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GENEBAL VIEW OF ENGINE Room. 


series of operations, from hoisting the coal to the return of 
the empty truck, is entirely automatic, except the recording 
of the weight of coal. 

The diagrammatic view which we give of the coal-handling 
and storing gear shows that the conveyor runs under the 
auriliary coal store, under the boiler house floor, up to the 
main coal bunkers, and back over the top of the coal to the 
starting point. The conveyor is driven through pawls and 
treble reduction gears by a B.T.H. M.P.-type 10-н р. slow 
Speed motor at а speed of 45 feet per minute, at which rate 
it is capable of carrying 50 tons рег hour into store. The 
conveyor is of the gravity-bucket type, and is carried by 
flanged wheels, of which there are four to each bucket, 
running on steel rails 25 inches apart; the latter are suitably 
curved where the direction of motion of the conveyor changes 
from horizontal to vertical, or vice versd, and provision is 
made at the northern end of the travel for taking up slack. 
The buckets аге of 4 inch steel plate, spaced at 28 inches 
centres, about 220 in number, and are each capable of 

holding 2 cubic feet, or about 100 Ibs. of small coal. 


this is done, ensures that there shall be no wear on the 
spindles, and we understand that the whole apparatus works 
quite silently and satisfactorily. The motor is operated by 
means of a B. T. H. auto-starting rheostat with over and 
underload attachment. 

From the bunkers the coal falls into vertical shoots, one 
in front of each boiler; here again the apparatus presents 
marked features of divergence from English practice. The 
shoots are borne on wheeled carriages running on raile, £0 
that they can be drawn aside out of the way or moved about 
to distribute the coal in the hoppers below; they are also 

rovided with a system of levers by means of which they can 
be weighed, with their contents, and the weight indicated 
on a steel yard enclosed in an iron case conveniently p 
near the boiler fronts. The shoots and dials are clearly 
Been in our illustration of the boilera, together with the 
chains, by means of which the valves in the bunkers are 
controlled and the shoots moved to and fro; each shoot 
holds about 8 cwt. when full, and can be emptied as requi 


by means of a valve at the lower end. It will be пой 
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that the coal is weighed twice between the barge and the 
boiler furnace, 

The boilers at present installed consist of six batteries of 
two each, or 12 in all, of Messrs. Baboock & Wilcox’s usual 
type; they contain 2,530 square feet of heating surface each, 
and are equipped with Vicars mechanical stokers and grates. 
The latter are driven from underground shafts by means of 


Spout FILIER FOR CONVEYOR. 


two Ohandler high speed compound enclosed engines, which 
serve as stand-by for one another. There is room for eight 
additional boilers, the foundations for which are already laid. 
The boilers are tested up to 250 lbs. per square inch, for a 
working pressure of 160 lbs. 
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extending between the two economisers, so that either motor 
can be used to drive the whole of the scra 

The steel chimney shafts are of great interest ; they are 
280 feet in effective height, from the bottom of the flue to 
the top of the shaft, 12 feet in diameter overall, and 10 feet 
in diameter inside the firebrick lining. The foundation con- 
sista of a concrete block 14 feet deep and 29 фай учы, resting 
on а hard gravel bed ; upon this is an octagonal brick base, 
the total height of this part being 80 feet.. A heavy base- 


plate of cast-iron, in eight parte, is fixed to the concrete by 


DRIVING GEAR OF CONVEYOR. 


means of holding down bolts ; to this the steel shell is 
riveted. The shell plates are ; inch thick for the 
first 50 feet; ү inch thick from 50 feet to 110 
feet; and 4 inch thick from 110 feet to the top, 
which is 200 feet above the baseplate. The shaft 
is built of steel plates in rings, lap-jointed, and tapering 
upwards, and is surmounted by an ornamental cap of galva- 
nised iron, No. 14 B.W.G. The horizontal seams are double 
riveted for a height of 40 feet.; all other seams are single 
riveted, with 2 inch and $ inch rivets. A steel ladder is 
fixed to the shaft, and passes up through a door in the ca 

The chimney is lined throughout with firebricks, в ially 
moulded to fit the shape of the shell, and laid in fireclay. 
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ELECTRIC CRANE. 


The waste gases are conducted by means of two flues, one 
on either side of the boiler house, to the economisers and 
chimneys. The economisers are of the Green type, arranged 
in two groups of 192 tubes each in each flue; the tubes are 
of stan size (9 feet х 4 12; inches), put up in 24 sections 
of eight per group. The scrapers are driven by two B.T.H. 
motors, type О E; these are provided with а countershaft 


The weight of steel used in the construction of each of the 
shafts is 50 tons, and they are stable against a wind pressure 
of 25 lbs. per equare foot without receiving any support from 
the holding-down bolts, It is of interest to know that 
each of these shafts was erected in three weeks ! 

The whole of the steam pipes were supplied by the Orane 
Oompany, and are of lap-welded steel. They are guaranteed to 
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stand а test pressure of 800 Ibs. per square inch, or to work at 
250 Ibs. ure. The system of steam distribution is as 
follows: — Each pair of boilers is connected by a single steam 
pipe with one engine. There is no duplication, and no ring, 
the idea being that à certain boiler unit shall in general feed а 
certain engine. To provide for eventualities, however, each of 
these pipes is connected by a T with an адата bec ie pipe, 
which runs across the whole ránge close to the boiler house 
wall. By means of this pipe steam can be carried from any 
boiler to any engine, bat as. this is normally almost idle, its 
t fl 


diameter is Ше greater than that of the direct steam 
pipes—in fact, no pipe is of greater diameter than 
12 inche.. | - - 


The feed pumps are of the Blake & Knowles type, each 
capable of delivering 8,000 gallons of water per hour, i. a, 
to feed the whole of the boilere. The water is drawn from 
the hot well, and is passed through two oil filters of Messrs. 
Raylton, Campbell & Dixon's manufacture before going into 
the economisers. | 
The exhaust steam | 
from the auriliary 
engines passes 
through a Wheeler 
feed water heater on 
its way to the con- 
densers. The make- 
u p water is obtained 
from the town 
mains; а tank is 
being erected to 
store a sufficient 
quantity, while 
alternatively water 
can be obtained 
from the canal 


n. 

The steam pi 
as will be seen from | 
the cross - sectional 
viéw of the works, 
dip down beneeth' : 
the: floor of the 
engine room; a 
Stratton “ап 
separator, made by 
the Orane Company, 
is fixed by the base 
of each engine to 
intercept. water of 
condensation. . All . 
the separators are 
drained to a battery 
of traps delivering 
to an automatic 
pump,,. which re- 
turns the water 
direct KA the feed 

ipes without pass- - 
е through the hot 
well. 

The main exhaust pipe from the engines is of cast-iron, 
80 inches in diameter, and is provided with an automatic 
relief valve, 20 inches in diameter, leading to an atmospheric 
exhaust pipe; the latter is of the same siz» (20 inches), made 
of spiral riveted galvanised iron, by the Abendroth &. Root 
Company, N.Y., and is carried up the outside of the wall of 
the engine room. It is fitted with a Lyman patent exhaust 
head, which is drained to the hot well. All the exhaust 
pipes, &c., are of the Crane Company’s make and were sup- 
plied through the B.T.H. Co. 

The condensing apparatus consista of three surface con- 
densers of the “ Admiralty” pattern, made by the Wheeler 
Condenser and Engineering Company. Each of these has a 
cooling surface of 2,400 equare feet, and is capable of dealing 
with the steam from two engines of 750 l. H.P. each. These 
condensers, which we have described on other occasions, are 
built above their air and circulating pumps, and consist of 
cast-iron shell, with brass tubes. The steam cylinders are 
7 inches and 14 inches diameter, the air-pump barrel 16 
inches, the water pump 18 inches, and the stroke in all cases 
18 16 inches. Circulating water is obtained from the dock, 
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the intake being through roses in two separate chambers. 
Either of these can be cut off by means of a stop-valve, or 
can be closed from the dock and pumped dry if required. 
The engine room is extremely lofty, well lighted, and lined 
with glaz:d bricks; it is provided with a runway at a height 
of 27 feet above the floor level, upon which runs the travel- 
ling crane. The latter was made by Messrs. Higginbotham 
and Mannock, of Manchester, and was also part of the British 
Thomson-Houston Oompany’s contract ; itis of 76 feet span, 
and is capable of lifting a weight of 25 tons at a speed of 4 feet 
per minute, with a quick lift of 4 ton at 50 feet per minute, 
while the longitudinal and cross traverse is effected at 60 feet 
per minute, fully loaded. The crane is electrically 
operated, there being three G.E. 800 motors for 
hoisting and travelling, and for the cross traverse of 
the crab; the motors are all of the G.E. enclosed 
railway type, and are operated by means of con- 
trollers mounted in a cage. Power is supplied to the 
Р crane by means of 
а trolley wire fixed 
to the gantry 
girders, upon the 
upper side of which 
runs а trolley 
wheel; six bare 
copper conductors, 
three fixed on either 
side between the 
crane girders, con- 
vey the power to 
the two motors on 
thecrab. Thereturn 
circuit is effected 
vid .the ironwork 
of the building, 
current being ob- 
tained . from the 
main bus bars. Ап 
automatic brake is 
rovided, which 
olds the lifting 
gear whenever cur- 
rent is cut off from 
the motors. 

The engine room 
at present contains 
five generating sets, 
each consisting of 
a 550-K W. railway 
generator, supplied 
by the British 
Thomson - Houston 
Company, Limited, 
direct driven by a 
oross compound ver- 
tical engine, mad 


STOKING-FLOOR, SHOWING COAL SHooTs, WEIGHING MACHINES, AND MECHANICAL 
STOKERS, 


ё 
by Messrs. Е. P. 
Allis & Co., of Mil- 
waukee. These are 
shown in our bird'4- 
eye view, taken from the crane. The 8 on the right 
foreground is partitioned off for the erection of a three- 
phase generating set, which is to supply power at high 
pressure to the outlying portions of the lines, towards Dalkey 
and Clontarf. 

The armature of the dynamo, as will be seen, is mounted on 
the main shaft between the high and low pressure engines, 
and is bolted direct to the hub of the fly-wheel. О wing to 
the great height of the engines, platforms have to be pro- 
vided at two levels to give access to the valve gear, &.; the 
upper platforms are all joined together by gangways. 

The cylinders of the engines are 20 inches and 40 inches 
in diameter, with a stroke of 42 inches; the normal speed 
is 90 revolutions per minute. The fly-wheel, which is 19 feet 
in diameter, weighs 85,000 lbs, and is built up of eight 
segments, each comprising one arm and one-eighth of the 
hub and rim ; these are bound together by quadruple steel 
rings shrunk on the hub, and may be run at full speed with- 
out other attachment! For additional security, however, 
they are tied together by wrought-iron links shrank 
on projections in the rim. The shaft is 19 inches 
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diameter in the hub of the fiy-wheel, and 17 inches 
in don beeringa, which are 88 inches long, lined with Babbitt 
metal. 

The valve gear is of the Reynolds-Corliss trip type, with 
automatic cut-off on both cylinders; this is controlled by а 
governor of the fly-ball pattern, while the low pressure cut- 
off is also adjustable by hand while the engine is ruuning. 
The variation in steady speed between no load and full load 
is guaranteed not to exceed 14 per cent. An emergency 
governor is also provided, which shuts off steam absolutely 
from the engine if the speed, from any cause, rises to 95 
revolutions per minute. 

The engine is so arranged that, in case of need, it is pos- 
sible to run either the high or low pressure side independently 
with a load of 600 I. H. P. 

Sight feed lubrication is in use, but an automatic system 
is about to be applied to the whole of the engines. 

The guaranteed efficiency of the engines under normal 
working conditions at full load of 680 B.H P., is 1 I. H P. per 
12-7 Ibs. steam per hour. At 800 I.H P., the steam consumption 


per 1 H P. is to be not more than 13:25 Ibs. per hour. The 


average of one week’s running has been shown to result in a 
consumption of 4 72 lbs. coal per Kw.-hour—a result which 
will be regarded with pardonable envy by engineers in charge 
of lighting stations! oe я 

(To be concluded.) 


ELECTRIC LIGHT AND POWER NOTES. 


(Continued from page 657.) 


St. Albans.—The Town Council have decided not bo do 


anything as regards electric lighting for the present. 
St. Pancras.—The accounts of the St. Pancras elec- 


tricity undertaking for the year ended Deo. 31st, 1899, were presented 
to the Vestry at their meeting on Wednesday last week. The year’s 


trading has proved very successful. The gross revenue for the year. 


amounts to £44,880 7e, an increase over the previous year of £6,624 
61. 8d., and the net profit, after payment of instalments of loans and 
interest charges, £6,841 19a. 11d., an increase of £2,666 17s. 6d. То 
the net profit for the 
forward from 1898, which leaves a profit of £8,734 9з. 6d. to be dis- 
posed of. It is proposed to dispose of this balance as follows :—To 
write cff £1,600 for depreciation of accamulators, meters, switches, 
&c.; to contribute £2,000 in aid of the lighting rate, and to transfer 
£4,000 to the reserve account, which will now amount to £12,000, 
leaving a balance of £1,134 9s. 6d. to be carried forward to next 


year's accounts. The Vestry have every reason to congratulate them» 


selves on the results achieved, especially considering that a sum of 

£6,536 16s. 64. has been allowed as rebate off the accounts of con- 

sumers eris by the maximum demand indicator system. Having 
to 


supply after 
the maximum 
| unit, and 
those uring the indicator will be charged 6d. a unit for the first hour 
and 2d. per unit for all after, instead of 61. and 34. respectively. 
The supply for motive power will be reduced from 3d. to 2d. а unit, 
and for street lighting from 4d. to 3d. 


South Africa.—The British and South African Export 
"que ей lath tion of electricity for 
progress е consump 
lighting and power purposes in all South African centres where it 
has been introduced also characterises that of the Cape metropolis, and 
the increased demand induced by the normal, and at present 
ar prin Шома ос ша TETUER ыы о диш: eot of 
rendering continuous additions to the plant necessary. The new 
Station, are being supplied by Movers. Davey, Paxman & Oo, Limited, 
are gsu 28:6. , Paxman 
Colchester, and will be fitted with the Meldrum forced draught 


economise 
South Africa, they being largely used on the Rand, in Natal and else- 


where. f 
"The public tion of the boon of electric lighting at Hast 
London has been such that within three months of the starting of the 


nervice the estimate of the possible needs has been vastly over- 


of 65-Kw. alternator with engine combined, at a oost of £1,500; 
the necessary boiler connections and additions to switch-board, 
£150; automatic switches with connecting circuit, £700; and 
а smaller engine and alternator than the above. The acquisition of 
30 bigh tension fuse boxes at a cost of £3 10s. each, is also recom- 


year must be added £1,892 9з. 74. brought: 


1 of additional cars are being plaeed, some to be exclusively 
or ve use." "m 

For the electric lighting plant of the South African Mutual Life 
Insurance Company's premises at Port Blizabeth an order for two 
50-н Р. locomotive boilers, and two 10 х 8 high-speed engines has 
been given to the Royal Electric Company, of Montreal, Canada. 


Seuthampton.—The Electricity Committee is to adver- 
tise forthwith for tenders for the construction of the additional 
boiler required at the supply station. Alderman Bone said at the last 
Council meeting that it was absolutely necessary that they should 
make some provision for their output next winter. 


Sudbury.—The Council's provisional order has bee 
roported боо reading. ü : | Е 


Tyneside.—The Willington Quay District Council has 
rescinded its resolution opposing the Tyneside Electric Power Oom- 
pany’s Bill, and is now content to allow the company to come into 
the district if it wishes to do ёо. ' 


West Hartlepool.—A Darlington paper commenting 
regarding the West Hartlepool electric lighting scheme, says that the 
work in connection witn that lackless generating station, Alderman 
Wilson regretfully admits, does not m.ko headway, and the pro- 
babilities are that the job will have to be taken out of the con-. 
tractor's bands. Tne plant and other accessories have long ago been 
ready. Oae reselt of this delay has been to considerably enhance 
the cost of the work, on account of increased oost of materials and 
labour. Meanwhile the demand for tbe sapply is steadily increasing. 


Weybridge.—The Board of Trade has granted the pro- 
ded order applied for by the Urban Electrio Supply Oompany, 


| riginally 

October last, and had since been circulated in the town, the maximum 
demand for motor heating or s purpose was 12 hours and above 
ld. per unit. They counted 12 hours and above to mean 24 hours, 
and what was the reason that the price was reduced 25 per cent. 
Mr, Worthington said that when the list was drawn up for 1d, per 
unit, it was never dreamt that there would be anybody who would 
make application to them for the current to be used the whole of 
the 24 hours’ ranning for motive power, bat almost before they had 
commenced operations yt ме such an application, and on working 
it out he might say that they would make more money if they put 
the price at 2d. per unit for a 24 hours’ running than they would at 
1d. per unit for 15 hours’ running, because the men, the steam, and 
the attendants would be therethe 24 h whereas in the 15 hours’ 
er would not be for the nine hours 
, though they would be there same. Oonsequently on 
figuring it ont they found it was better to supply the current at fd, 

per unit for 24 hours’ running. z | | 


Windsor.—The Queen has given orders (says Truth) 
that St. George's Chapel, Windsor Oastle, and the Albert Memc rial 
Chapel are to be lighted by electricity. 


Worcester.—Rather than go to litigation over the matter, 


on. 
came to consider the question last week, Ald 
amendment that— 


Before the Counoil incurs the expense involved in the [resolution, the 
Electricity Committee submit a full report as to the advisability of constructing 
a n station in the city, with an estimate of the probable cost and the 
annual maintenance thereof, and also a statement of the total number of unite 
which could have been generated by water-power at Powick during the years 
1598 and 1899 respectively, assuming that there had been a full demand for the 
current. 


The amendment was rejected. 


ELECTRIC TRACTION NOTES. 


Berlin.—An electric tramway connecting the extreme 
north with the extreme south of Berlin, was opened on Sunday. The 
length of the line is 15,180 metres. 


— 
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Blackburn.—We read that the electric trams have been 
a wonderfal success at the reduced fares. So is the pressure, 
indeed, that it has been decided to double the 
ia order to cope with the traffic. When the double lines are com- 
pleted, it is intended to run a five minutes’ service. | 


Bolton.— The official statement of the working of the 
electric tramways during the month of March shows the total number 
of passengers carried to be 939,908, and the receipts £3,916. The 
statement in regard to the working expenses from Jan let to 
March 8166 shows the expenditure to be £7,280, but as this includes 
£1,088 for uniform, the actual expenditure is £6,191. The total 
receipts amount to £10,543 181, leaviog a balance of £4,351 for the 
permet of interest, &a. The total passengers carried since the open- 

g of the system numbered 2,530,536. | 

A jury at the Salford Hundred Oourt of Record has just awarded 
an earthenware dealer £40 inst the Bolton Oo 
on account of injary to his horse and damage to the cart by an elec- 
tric car running into them. j 


Liverpool.—This week the work of laying the tramway 
lines for electric traction will be commenced on another section, 
namely, along Victoria Road and Derby Road to the Bootle borough 
boundary. Wp to the present nearly 50 miles of single, or 25 of 
have been laid for electric cars. This year more than 
10 miles of single line have been dealt with. Altogether a total of 
68 miles of horse-car lines have to be converted, and 24 miles of 
additional lines laid. 


Manchester—Liverpool.—The London Gazette for 10th 
inst. contains notice of application by the promoters of this electric 
express railway scheme for additional provision to authorise lateral 
deviations alterations of levels of the railway proposed to be 
authorised by the Bill now pending in Parliament. 


Metropolitan Railway.—The City Press says that the 
beard of the Metropolitan Railway Company hope to ba able to run 
their first electric train a few days hence. It is to consist of six 
ca 3 inches wider than those at present in use, and will 
provide accommodation for 312 passengers. 


Nidderdale.—A public meeting was held at Lofthouse, 
near Pateley Bridge, last week, to consider an offer of the Power and 
а pany, Limited, to construct а light railway from Pateley 
Bridge to Lofthouse, a distance of seven miles. Mr. Bmith, а director 
of the company, attended, and said that the valley had been sur- 
veyed, and the company recommended that a 2 feet 6 inches gauge 
line should be laid along the north side of the valley, with stations 
at Pateley Bridge, Wath, Ramagill, and Lofthouse. The preli 
expenses in о g Parliamentary powers, &c., would probably be 
about £1,000. If residents would subscribe £500 the company would 
find the remainder, and if the line was proceeded with the £500 
would be retarned in shares. . 


Portsmouth.—The Tramways Committee of the Town 
Council, having received a letter from the solicitors to the tramways 
company, formally declining to submit the points in dispute to Sir 
F. Bramwell, who has been appointed arbitrator to determine the 
sum to be paid for the und ing, it bas been resolved to apply to 
the Queen's Bench Division cf the High Court for à mandamus 
against tho company. The necessary action was accordingly initiated 
by the town clerk (Mr. A. Hellard), and on Tuesday last week a rule 


nisi was granted. 


TELEGRAPH AND TELEPHONE NOTES. 


Australian Cable Matters.—Reuter's Melbourne agent 
says that the Postmasters-General of New South Wales and Victoria 


attend the Premiers’ in view of the settlement of 
cable questions, 


Bristol Telephones.—The report of the Bristol Ohamber 
of Commerce to be presented to the annual meeting of members next 
week contains a summary of the telephonic work done in the dis- 
trict. This states that the Bristol exchange is necessarily in a transi- 
tion state at present. The new building in Telephone Avenue is now 
complete, has been occupied for some time. The underground 
work, which will enable the company at an early date to transfer the 
subscribera to the large now switchroom, is practically completed, 
and the delicate process of b the ends into the new building 
and of testing and connecting them with the new switchboard is also 
nearly finished. It is hoped that in the month of May all this work 
will be completed, and that the various improvements in the now 
switchboard, and ín other material points, will lead to Bristol having 
an unsurpassed telephone service. Exchanges have been opened at 
Chippenham and Warminster, and arrangements are almost com- 
plete for opening at Darsley and Berkeley, at Wellington and Felton. 
Radstock and Midsower Norton may soon follow. The Post Office 


trunk service has at last been bromght to Swindon. At Bath the 


underground work is nearly complete, and more than two-thirds of 
the subscribers are now connected with the system on metallic 
circuits. At Gloucester all the pipes for the underground work are 
now laid, and the work of drawing in the cables is being pushed for- 
ward. In the West of England and in South Wales continued pro- 
gress has been made in the number of subscribers, the opening of 
new exchanges and the extension of underground work. At 8 


where a change of offices had become necessary, very eligible premises 


in the busy places. 


have been secured in one of the best situations of the town ; this will 
be a great improvement. The number of sub:cribers of the National 
Telephone Company had increased from 120,144 at the end of 1898 
to 140,600 in 1899. 


Cable Rates to Australia.—R.uter's Melbourne agent 
telegraphed on 16th inst.:— The Governments of South Australis, 
Western Australia, and Tasmania have signed an agreement ' 
Eastern Telegraph Company by which the reduced tariff of 4s. a 
word will come Into force on May 1st. The present rates for the 
other Australian colonies will be maintained unless the a 
conference of Premiers arrives at an u 
company.” - 

Channel Cable Cut.—The Boulogne Times says :—Mr. 
В. H. Munts, German Vice-Oonsul, informs us that the German- 
English telegraph cable was cut in proximity to Boulogne on Monday. 
It is thought to be the work of a Boulogoe smack. The delinquents, 
notwithstanding a reward of 500 francs (£30 prede the German 
. having all N fa the port 
as y U police, is Ц е еп 
closely examined. , 17 will ba remembsred that a similar mischance 
befell this cable about а year ago. The cable will take three days to 
repair, which means a loss of 90,000 fzancs (£3,600). 


German Telephones.—Development of the telephone 
service in Germany (writes the Daily Chronicle Berlin correspondent) 
continues to make remarkable progress. In а few days direct com- 
munication will be opened between Berlin and Basle. The German 
postal authorities are in treaty with the Swiss and Italian Govern- 
ments with the object of still further extending direct commanica- 
tion with Swilserland and Italy. It is ea ar that at the end of 


with the 


this year it will be possible to commanicate with Rome, a distance of 
over 1,000 miles. 


The London to Birmingham Cable—Last week the 
last length of the underground ph oable between London and 
Birmingham, which the Post Office has been laying since January, 
1897, was comp Readers will remember an illustrated article 
which appeared in the Exzorgican, Review for January 27th, 1899, 
in w particulars of this cable were given. 


Rosario Telephones.—The Review of the River Plate 
gays that the representative of the English syndicate is at present in 
Rosario in treaty with the authorities for establishing a new tele- 
phone company in that city, the wires to be underground. In view 
of the fact that it is impossible to use the existing telephones ia 
Rosario when the electric. а Р is working, the new company should 
have а first class opening and is sure to be received with open a m 
by the public in general in that city.” 


Telegraphic Interruptions and Repairs:— 
CABLES. Down, Repaired. 


ca-Oolon ..  .. . June 30, 1899 _.. 
or (1891 depli- 


са ) cos ees eee pee Oct. 23, 1899 cos un 
Trinidad-Demerara (1871 origi- 
nal coo 096 0 oes Арі. 14, 1900 — 
Mole Bt. Nicholas-Cape Haitien... March 6, 1900 ... А 
Zanszibar-Mombassa... isa Sis on 10, 1900 
Oayenne-Pinheiro eee eee eee 11, 1899 een [11] 
Oayenne-Paramaribo iss .. Feb. 16, 1900 ..  .. 
Oeara-Maranham ... з .. Feb. 20, 1900 e 
Ooro-Maracasibo — ... .. ... Mar. 15, 1900 ... Арі, 14, 1900 
танса Отргея € s ..June 20, 18999. 
Bitia- Rhodes... РА ses ~. Apl. 6, 1900 ids 
Tarifa-Tangier ‘oe vas .. Jan. 2, 1900 was 
LANDLINBS. 
Wer InDIES:— ; 
Haitien landlines ‘ ... Apl. 12, 1900 , Apl. 14th, 1900 
Bourn AFRICAN:— Е 
Oommunication with Mafeking 
and be ond ees ees Oct. 13, 1899 eee ees 
omer Once Bin = Oct. 18, 1899 
ver Фог . e ees 
Communication with north of 
Mooi River (Natal) eec eee Oct. 22, 1899 eee sos 
Communication beyond Burghers- 
. dorp (Oape of Good Hope) .. Nov. 7, 1899 ... E 


Oommunication beyond Estcourt 
atal) coe eee eee eee Nov. 7, 1899 eos 

Oommunication with all offices of 

Oolombia beyond Baenaventurs... Jan. 22, 1900 ... ai 
Communication vid Hanekine " 

intenupted on Persian Territory Feb. 24, 1900 ... EY 
Ooro-Maracaibo — ..  .. ., Mar. 15, 1900 ... Apl. 14, 1900 
Serena-Valparaiso ... T ... Jan. 16, 1900 ... Ар]. 12, 1900 


Turkish Telegraphs.—Reuter's Constantinople repre- 
sentative says tbat, according to the newspapers, the Sultan bas 
offered an extension of the telegraph cable from Bssalt to the Hedjss, 
a distance of 2,500 kilometres. The expense of the extension will be 
defrayed from the civil list. 


The U.S. Pacific Cable.—Reuter's Washington agent, 
telegraphing on 11th inst, stated that the Benate bad passed a Bill 
for the P. cific oable to be under the control of the Navy Department. 
$300,000 have been appropriated to begin the work. - 


with the - 
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» following letter, which 
5 from the National Telephone e di to the Times. 


gnation we all 
y un The hone is а neces- 
sity of modi rn life, as much so as water and light, and it seems 
monstrous that even the threat should pe ponibio that taxpayers (and 
business men to boot) should be depri of it, either through the 
incapacity of the company, or the red tape of the London County 
Oouncil or the pompous extortion of one individual landlord.” 


The National n Company, Limited, 81 and 85, Gerrard 
Btreet, Soho, London, W., April 19th, 1900. | 
Wm. Heinemann, Esq., 91, Bedford Street, Strand, W.C. 


Dear Sir,—I regret to inform you that the lessees on the Bedford Estate, who 
for many years have granted the company wayleaves, are now being compelled 
by the estate authorities to give notice to the company terminating their agree- 
ments, with the only alternative of an absolutely prohibitory payment to the 
Bedford Estate for wayleave rental. Under these ciroumstances the company, 
unless this arrangement can be modified, will have no option but to remove the 
whole of the wires, and I think it only right to call your attention to this at the 
earliest possible moment, so as to enable you to make whatever arrangements 
may be necessary. 

I can assure you that it is with the greatest regret that the company will have 
to со poton р to this inconvenience, but, owing to the refusal of the London County 

allow further underground work and tbe Bedford Estate to allow 
overhead wires on reasonable terms, I see no prospect of being able to continue 


the service to you. 
Yours faithfully, 
R. А, DALZELL, District Manager. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Aarhus, Denmark. —April 80th. Tenders are invited for 
the delivery and laying down of the network for distribution of the 
current from the electric station in Aarhus. For particulars see 

" Official Notices " to-day. 


Aberdeen. —Tho Corporation Invites tenders for one one 
supply or the electricity works, eet. - 


ear 8 
eity 


0 


+ 


Barnsley.—Tenders are to be ‘invited by the Council for 


13 arc and incandescent lamps and posts for ра 
Birkenhead. — April 28rd. 
tenders for boilers, economiser, mechanical stoker, steam dynamos, 
condensing plant, battery and booster, gs overhead travelling 
crane for to tramway power station. “ Official Notices 
April Gth. 
Dublin.—April 26th. The Electric Lighting Committee 
wants tenders for six Lancashire and four water-tube boilers and two 
; two 1,000-xw. and two 500-xw. low speed polyphase 


rators for the electricity supply sch 
gu eme, See 
March 9th. i 

Dundee.—April 25th. The Town Council wants tenders 
for a VVVVmpmw the) elects Mation Bee “ Official 
Notices" 5 


lighting. 


det, Жыз быр irs equa уч R dt, оши derer be 
. . „Ден ч case trent oe tion, 
tof a bond fide tender. " Official 


Notices ” eae 


ML es Cape Sth. Tenders for electricit шеп аге 
the Oorporation. See Official. Notices” to- 


Official Notices” March 30th. - 


Liverpool. — April 25th. The Select Vestry of the 
Parish of Liverpool invite tenders for an installation of about 100 
pente in connection with the Nurses’ Home of the Workhouse, 

Brownlow Hill, according to a specification which may be эбеп at the 
office of the Vestry Olerk. Parish Offices, Brownlow Hill. 


London.—April 30th. The Great Eastern Railway wanta 
tenders for stores and materials. See “ Official Notices” to-day. 


London.—May 22nd. The Central Electric Supply Com- 


рыу, Ашы, „invites tenders for (1) two 1,200-1 x P. Willans engines 


t geherator ; (3) 
switchboards and connections. Specifications, &., at the office 
Prof. Kennedy і and та seo our 


London.—J = Ist. The Ойу Gama Streets Oom- 


o invite р for the ize of an electrically-driven ши 
Bee “ Officia Notices " this week. 
8 Tbe Seoretary of Stats for Foreign 


Affairs has received a despatch from H. M. Oonsul at Taganrog, 
1 tenders are invited (5 thé municipality of Mariupol, not 
later May 16th (20) next, for the construction and exploitation 
of an CC in that 


The Corporation wants 


town. Particulars may be examined on personal application at the 
5 Department of the Foreign Office between 11 a.m. and 
p.m. 


Perth.—May 7th. The Burgh Commissioners want 


tenders for 45 enclosed arc lamps, and lamp pillars, with switch 
gear, бо. Ses. Official Notioes " to-day. i 


Rhyl.—May 14th. The Counoil wanta tenders for water- 
tube boilers and other steam plant; steam dynamos, pumps, &о.; 
switchboard; mains, lamp-posts, &c.; ba ; meters; crane, &е, "à 
for electricity works. See ‘Official Notices ” -day. 


Southampton.—May 1st. The Corporation wanta tenders 
uel 5 е Sd aba ау rth — 
medium com 
works. Sse “Oficial Notiocs” April 1. id id 


Spain.—May 5th, The aras ded authorities of Moguer 
(Province of Hulva) are invi until May 5th, for the 
concession for the electric lighting of the town during a period of 
20 years. Particulars may be obtained from, and tenders are to be 
sent to, EI Secretario del Ayuntamiente de Moguer, Huelva. 


Sunderland. — April 27th. The Oorporation wants 
tenders for the supply of two additional switchboard panels with 
instraments, &c., for the electric lighting station. See "Official 
Notices " April 6th. 

West Hartlepool.—April 24th. The Corporation invite 
tenders for wiring the electric light station and offices at Burn Road. 

Spool tation, n eo may be obtained from Mr. H. F. Frederichs, 
borough ele ctrical engineer, upon payment of one guinea. 

-Wimbledon.—April 24th. The Wimbledon Council 
Б eee GOAL wiring, fittings, &c., at the nsw 
isolation hospital. Bee ‘Official Notices April 13th. 


OLOSED. 


Barrow.—The tender of Messrs. Babcock & Wilcox for 
extensions to the steam plant at the 3 works at £4,540 has 
been socepted by the Blectric Lighting Оо 


Glasgow.—The offer of Messrs. Brockie Pell Ато Lam 
Limited, to supply on hire 920 arc lamps required for the Exhi 
tion, has been accepted. 

Hereford.—A committee of the Oouncil have accepted 
the tender of Mr. A. H. Wood for the electric lighting of the Avyylum 
at а cost of £4,462. 

London.—The Contract Journal gives the following list 


of mm submitted to the Falham Vestry for the supply cf 250 
me — 


British Thomson-Houston Company, Limited (Thomson 


meter . £1,277 10 0 

British Westin ighoure Electric and Manufacturing Com- 

pan 4 Limited (Shallenberger meter) (part square) 900 0 0 

British Westinghouse Electric and Manufacturing Co 

y, Limited (Shallen er meter) (all square) .. . 1,000 0 0 
eotrical Сограпу, Limi (Hümmel meter) - „ 1,250 0 0 

General Elec с Союреву, Limited (Aron meter) .. . 1280 0 0 

Johnson & Phillips (Hümmel meter) T . 1,260 0 0 

Venner & Oo. (Hookham meter) (pari round).. s; .. 813 6 

Venner & Со. (Hookham meter) (all square)“ si . 1071 2 6 

Witting Bros., Limited (Himmel meter) 54 . 1,063 10 0 

* Recommended for aoceptance. 

London. = he following is a list of the submitted tenders 
for electric light installation at King's College, London, The list is 
sent to us by Mr. Grant :— 

i £ s.d 

Alliance Eleotrioal Company ee ee '9 ee ee 1,722 0 0 

alternative estimate .. eo 1,644 10 0 

Tamplin & Makovski . d га .. 1,656 0 6 

alternative estimate - ee . 1,444 5 9 

Drakea Cohen A ө» 828 .. 1,8 0 0 
Do. alternative estimate id > 1,209 16 0 
Nationalt тавсиа Wiring n 2,178 8 4 
J. O. а А 1,160 0 0 


FORTHCOMING EVENTS. 


Monday, April $9rd.—At 8 pm. Institution of Civil Engineers 
Meeting. The eighth " James Forrest lecture on ' The 
F by Bir 


W. Н. Preece. 
Tuesday, April 24i 24:h.—At 8 p.m. Iostitution of Civil Engineers. 


^ At is p.m. . Institute of Civil Engineere Bie William 
Preece will re his . At 8 pm. Annual 
General Meeting, to receive the report of the Oouncil, 
and to elect the Council and Auditors for the ensuing 
year. 
Wednesday, April 25th—At 8 p.m. 
Higiueers. Dinner. 
At 7.30 p.m.— Institution of Electrica! Engineers. Stud ente' 
Meeting. Paper on “ Meters and Magnets,” by Mr. 
Humphreys (stadent). 


Institution of Mechanical 
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Th „April 26th.—At 8 p.m. Institution of Mechanical Engi- 
ursday, April mr d titution ngi 


At 8 p m.—The Institution of Electrical Engineers. “The 
Electric Transmission of Power,” by Prof. George 
Forbes, F. R. S. (member). | 
At 3 p.m.—Royal Iostitution. First lecture on A Oentu 
. of Ohemistry in the Royal Iostitution," by Prof. 
| Dawar, F. R. S. 
Friday, April 27th.—At 9 p.m. Royal Institution. Lecture by 
n Lord Kelvin on Nineteenth Oentury Olouds over the 
Dynamical Theory of Heat and Light." 
At 8 p.m.— Physical Society. 


NOTES. 


Luminescence of Aluminium Eleetredes.— Under 
this title Mr. W. S. Audrews contributes to the Electrical 
World and Engineer an account of a curious result noticed 
by bim when experimenting with two aluminium carbon 
cells, He made some further investigations of which the 
following is а brief résumé :—Tne immersed surface of each 
side of each plate was 44 inches x 4 inches, and the cells 
were charged with а saturated solution of Rochelle salta 
(double tartrate of potash and soda). The connections of 
the oells and instruments were as follows :— 


Al represent the aluminium plates: c, carbon plates; v, voltmeter; w, watt: 
meter; a, ammeter; and n а regulating rheostat, | 


The following readings were taken :— 

: Volts. Amperes. Waits 
99 eve 0:25 5 

110 0235 10 
130 0:30 13 

1 0 35 15 
140 040 20 
150 0 50 25 
155 0-70 70 
160 1:40 150 
166 2 00 240 


At about 90 volte the submerged portion of the aluminium 
plates became faintly luminous. At about 120 volts a 
number of little stars ap on the surface of the plate 
which increased in brightness, in number and brillianoy 
as the voltage was raised. At about 150 volts a 
singing noise was audible, probably due to the rapid 
formation of bubbles. All these phenomena inoreased 
in intensity up to 165 volte, when the liquid became so 
turbid from the violent evolution of gas that the voltage 
was not apy further increased. The luminescence and stars 
were not confined to the immersed section, but extended above 
the eurface as far as the salts had crept up the plates. When 
the cells are newly charged the luminescence appears at a 
much lower voltage. These cells had been o 48 hours 
before the observations here recorded were made, 


Lecture.—On 9th inst. Mr. A. L. C. Fell, electrical 
engineer to the Bheffield Co ion electric tramways, 
' lectured before the Sheffield Society of Engineers and Metal- 
lurgists on “The Provision and Distribution of Electric 
Power for Tramway Traction.” 


4 


Lightaing Fatality.—On Monday last while a football 
match was in at St. Mary Oray a rein and hail 
storm came on. Among the spectators was a ship's officer, 
named Davies, who with many others sought shelter in the 
grand stand. He was there struck by lightning and died 
after a few seconds. Others were also injared. At the 
inqaest the evidence showed that the flagstaff near the 


‘stand was split from top to bottom. Davies's felt hat was 


partially barned, the crown having entirely disappeared, and 
the lining was torn ont. In the latter there wasa clean h 


nigh melted. Davies was a tall man, and his head must have 
been within a few inches of the iron roofing of the stand, 


о which the lightning apparently ran before it struck 


Personal.—Mr. О. H. Jowett, foreman turner in the 
engine department of the Central Marine Engine Works, 
Hartlepool, has left to take up a position with the Brush 
E'ectrical Engineering Company at Loughborough. He 
received a very hearty send-off last week, and was 
with a handsome silver tea and coffee service and ailver- 
mounted oak tray by the foremen of the works and the 
workmen. The apprentices nted him with an umbrella 
and Mrs. Jowett with a gold . Mr. Jowett had been 
foreman at Hartlepool for nearly 16 year. 

Mr. J. M. Blair, from Messrs. Crompton & Oo., Limited, 
has been appointed junior assistant engineer at the electricity 
works at Hanley. "^ 
8 S. E. и electrical engineer to the Sapata 

oration, has been appointed -electrical. engineer to 
Sheffield Oorporation electric lighting undertaki g, in 
succession to Mr. Wm. Johnson. There were 23 applicants 
for the position. 


Mr. John MacFee, who entered the service of the National 
Telephone Company 18 years ago, and has since held 
several important positions with them, has been appointed 
acting manager for the Glasgow Corporation Telephones 
at a salary commencing at £275. | 


We read їп the Toronto Globe that Mr. Phelam 
McOallongh, the chief electrician of the Toronto Railway 
Company, has been appointed electrician in connection with 
the Liver}o 1 Corporation street tramways at about £1,000 
per annum. The Toronto Globe appears to have obtained 
an ше ите T McOallongh, be hg ко 

y а representative same „ he said he had not 
heard of the incident.” —— г ve t 


The Naval Engineer.—At the North-East Ooast Instita- 
tion of Engineers and Shipbuilders at Newcastle to- 
night Mr. W. C. Borrowman will reply to the discussion on 
his paper on “ Some Oonsiderations Affecting the Training 
of Young Engineers”; the discussion on Mr. D. B. 
Morison's paper on ** The British Naval Engineer" will be 
resumed ; and the President, Sir Benjamin C. Browne, will give 
notice that he will move, on behalf of the Oouncil, at the 
closing business meeting to be held in Newcastle-apon-Tyne, 
on May 18th, 1900, the following resolutions :— 


1. That in view of the national importance of an investigation and 
discussion by engineers of the subject matter of Mr. D. B. Morison’s 
paper, the secretary be instructed to communicate with the various 
marine engineering institutions throughout the kingdom, enclosing a 
сору of the paper and discussion, and suggest that each should hold 
a meeting for the discussion of the subject; that all such discussions 
should be incorporated in one volume, such volume to form part of 
the Transactions of each institution. 

2. That a small committee be formed by each institution, the 
whole to be embodied in one general committee, which will draw up 
а rt for submission to the Government as representing the 

ons and recommendations of the marine engineers of the United 
ROM with reference to the engineering personnel in Н.М. 


avy. 
3. That the following gentlemen be elected to form the committee 
о rna N . Browne, es Tnomas 
son, 4 Mr. D. B. Morison, Mr. ithy, Mr. T. Westgarth, 
and Prot, В. L. Weighton. Á 
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The Cape- Australia Cable. The advocates of this 
cable in the Australian press, in their anxiety to secure the 
concessions which they hope may have the effect of doing 
away with the Pacific cable scheme, are not distinguished 
for lucidity of thonght, or ingenuousness of expression. 
They point out that it may be a year or two before a Pacific 
cable can be laid, forgetting that the survey for this cable is 
now completed, and that the route has been found to be quite 
practicable ; whereas, on the other hand, the route for the 
Cape-Australia cable has still to be examined, and such 
few indications as exist point to a depth of water quite as 
great as that in the Pacific, with possibilities of even greater 
depths being found. Some time must be taken up in making 
а thorough survey of the Cape-Australia route, and after 
this is completed the manufacture and laying of the cable 
will take about as much time as would be the case with the 
Pacific cable, as the length is about the same in each case; 
thus lit is clear that the argument that the Cape-Australia 
cable can be completed before that through the Pacific is 
obviously fallacious. | 


The American and English Institutions at Paris. 
—Inthe Transactions of ths American Institute of Electrical 
Engineers for February, we read that in connection with the 
Paris meeting in August the Institution of Electrical Engi- 
neers will offera dinner in London to the visiting members 
of the American Institute on August 18th. The members 
of both bodies will take a special train to Paris on August 
15th. The joint meeting will be held at the United States 
building at the Paris Exbibition on August 16th, and on 
the evening of the same day a reception will be held at 
the British building, the headquarters of the British Royal 
Commission. 


Prof. Fleming’s Cantor Lectures.—The Journal of the 
Society of Arts announces that the course of Oantor lectures 
by Prof. James A. Fleming, D. Sc., F. R. S., on “Electric 
Oscillations and Electric Waves,“ announced for delivery on 
May 7th, 14th, and 21st, will of 5 to be post- 

in consequence of the lecturer being unexpectedly 
summoned to America. The arrangements to be made in 
consequence of this alteration in the Sooiety’s Lecture Pro- 
gramme will be announced later. 


Appointments Vacant.—Tho Brighton Corporation 
wants a resident electrical engineer to act under Mr. Arthur 
Wright, the consulting engineer to the electricity works. 
See Official Notices ” to-day. 

A second assistant is wanted for the York electricity 
works, at £90 per annum. See Official Notices " to-day. 


Société Internationale des Electriciens. — The 
monthly чыш. of the Société = оса was held Pied 
April 4th. e greater part of the time was occupi 
by the election of officers nd committee, The results of 

e elections were as follows :— | | 

President (1901-2).—M. Hillairet. 

Vioe-Presidente.— MM. et and Leblanc. 

^ t and Lorin. 
Monier of tha осш MM. Aliamet, Armengsud, Berg? 
80 — M. ЧЕ 

f Berthon, Bouty, Brocq, Canet, Садое, Curie, Е. Hospitalier, Léanté, 
Lequeux, Lopré, Masson, Pollard, Sabouret. 
M. Villard read a paper on cathodic and Röntgen rays, 
.and performed sper aii showing the properties of 
these rays. M. Mascart then assumed tho office of president 
for the year 1900. | 


NEW COMPANIES REGISTERED. 


Birmingham incandescent Lighting | Company, 
a capital d 31,000 ta £1 ата, lo man nfacture, Tab bay, sell, let 


on hire or deal in lamps, brackets, m tles, shades, 
glasses, — CCC 


ances, subscribers (cach with one share) sare:—Rev J 
Hind, 42, Francis Road, Edgbaston, Birmingham; T. Nelson, M.D А 
1, Reservo  Birming : E. D. Kirby, M.D., 106, Hagley 
Road, B J. Wilson, 16, George ‚ Edgbaston, che mist; 
Mrs. L. F. Wilson, 16, George Road, Edgbaston ; Miss A. M. Russe 

81, R 9 Bparkbrook, 7 and А Wocd, White- 


се, 230, Market Place, Dadiey. 


J. B. : engineer ; W 
Lockwood, N solicitor; W. Fowle, North ; 
solicitor; G. F. Williamson, Warlaby, Northallerton, gentleman ; 
W. G. Jackson, The Mount, Nort rton, schoolmaster; A. Н. 


Curtis, 15, North Villas, Camden Square, London, electrical engi- 
noer; and W. G. Horsey, Market Place, Northallerton, clerk. 
Table ' A" mainly applies. t x | | | 


OFFICIAL RETURNS OF ELECTRICAL - 
COMPANIES. | 


Eastern Telegraph Company, Limited (6.888с).— 


Tbis company's annual return was fi on Dad, when 


£5,829,378 stock had been taken np and paid for in full out of a 
nominal capital of £6,000,000 in 44,000,000 and £2,000,000 
perference stock. | 


CITY NOTES. 


The Indo-European Telegraph Company, Limited. 


Tum directors’ report to be presented at the meeting to be held at 
"шн Bone оп чары 90th, reads as follows :— 

т. W. B. Andrews has retired from the post of managing director 
in which he bas rendered eminent services for the last 30 years, but 
remainsa member of the board. He has been replaced as managing 
granted Mr. W.B. Andrews, subject to the confirmation of the general 
meeting, a retiring pension of £1,200 per annum. Bir W. В. Brooke, 
K. O. I. H., formerly Director-General of Indian Telegraphs, has 


come to an agreement wi 


pan the German 
ph De ent, and 
Cor 


is now in negotiations with 


amount £25 
with £10,625, amount of intrim dividend, has to be deducted, 
leaving a of £99,567 12s. 8d. The directors now 


ropose the declaration of a dividend for the six months E 
ecember Slst of 17s. 6d. per share, making, with the div 

already paid, 6 per cent, and а bonus of 204 per share, both 
free of income-tax, making in all 10 per cenf. for the year, 
carry forward £7,692 12s 8d. to the credit of 1900. 

тон directors retire, and offer themselves for re-election :— 
W.B. Andrews, Esq., and John Von Berenberg Gossler, Esq. Ia 
case any shareholder should be unable to attend the general meeting, 
he is requested to fill up and return the enclosed proxy form, duly 


o 
‘signed, so as to reach the company’s office not later than 13.30 p.m. 


on the 28th inst. Holders of shares to bearer must deposit 


sbares, with name and address, at the office of the company, 48 hours 
before the time appointed for the meeting, against an order of admis- 
Bion. The share warrants will be returned after the meeting. 


Thames Ironworks and Shipbuilding Company. 


m 5 first annual meeting of this company, beld at the Memorial 


аз the engineering 
one of change end abift.". The ms 


and the payment of a dividend at the rate of 5 per cent. per ann 
on the preference shares, less income-tax, to December 315% last. 

Mr. А. A. Киюнт seconded the motion, which was 
informal resolution was afterwards carried to the effect that, in view 


stantly increasing business, the recommendation of the board for 
increasing the SP an issue of £100,000 6 per cent. cumulative 
preference shares be approved, and be referred for sanction to 
a special meeting. "T 


The British Columbia Electric Railway Company, 
Limited. 


A GENERAL meeting of this company was held at Cannon Street Hotel 


on Wednesday, Mr. Horne-Payne presiding. The following resolutions 
were passed :— 


such new preference shares to rank pari passu with, and to entitle the holders 


thereof to the same rights and privileges as the holders of the said 12,000 existing 
preference shares, that is to вау: — 


(a) The said new preference shares to be 5 per cent. non-cumulative shares, 
but preferential both as to repayment of capital and payment of dividend. 

(b) The said new preference shares to be issued on the terms that the profits 
of the сошрапу declared by the directors in each year to be available for divi- 
dends shall be applied (1) in aying a non-cumulative dividend not exceeding 
5 per cent. to the holders of all the preference shares in the company in propor- 
tion to theirrespective holdings; (9) in paying & dividend not exceeding 7 per 
cent. to the ho ders of the ordinary shares in proportion to their respective 
holdings ; and (8) in dietributing the residue (if any) of such profits amongst all 


the shareholders of the company in proportion to the shares, of whatsoever kind, 
held by them respectively. 


2. That the directors be, and they are hereby, authorised to allot the said new 
prete renos shares to such persons and at such times and upon such terms (not 
eing inconsistent with the foregoing terms) as they may think fit, 

. A circular which had been sent out to shareholders stated that, 
owing to the great success of the company, and to the rapid extension 
of its business, both in the railway and lighting departments, the 
directors contemplated, at an early date, the further enlargement cf 
their plant by the addition cf an electrical unit both in Vancouver 
and in Victoria, and by the ‘purchase of a considerable amount 
of additional rolling stock. The increase in the company's 
business has been very profitable. During the 11 months the 
gross receipts have been largely in excess of those of the corre- 
sponding 11 months of the previous year, as the following figures 

„:— 


Gross RBzoxrPTS yor ELEVEN MoNTES, APRIL то FEBRUARY. 
Railway Department. Lighting Department. 
— 


: „„ 
Vancouver Westminster Victoria Vancouver victoria 


Division. Division. Division. Division. Division. Total. 
1898-1899. 869, 168 878, 178 278,585 296.517 854, 17 8377, 605 
1899-1900 .. 87,928 82,641 £8,088 105,022 57,764 416,448 
Increase 818, 760 84, 168 84, 558 $8,505 $2,847 238,888 


-— eee — — 


The increase in the lightin department, as measured by the number 
of lights supplied, is as follows :— " d | 


Liauts BoPPLIED. 


Arcs. 89 c.. 94 c. . 16 с.р, 10 c.. 4c. r. Total. 
April Ist, 1899 .. 847 951 867 15,908 10,375 4,797 89,640 
March 1st, 1900 .. 400 1,050 498 20,868 14,579 7,797 45,118 
Increase . 68 99 61 4,955 4,804 8,000 12,472 


There is every lin dieation of the demand for light further increas- 
ing very largely in the coming winter, as well as cf the railway 
business increasing, and in order that the company may take advan- 
tage of this, additions must be made to the lighting plant and rolling 
stock, and it is proposed to raise funde for these purposes in the 
manner mentioned in the resolution given above. Only & small 
portion of this additional share capital is required at resent, as the 
amount required during the next two years will probab 


from £20,000 to £25,000, and it is ed to rai 
ue А propos raise capital only as 


е 
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d An extraordinary 
resolutions for win 


fra 4& Mo. 1,100, Aram 28, 1900. 


Before moving the resolutions, the chairman made a fow remarks 
position of the company. He said that it was not a 
popular thing to ask shareholders ‘to increase the capital of a com- 
pany, but on this oecasion it was not brought abont by losses or diff- 
culties, but by their prosperity. They notin fall 
figures for the financial year 


shares were considerably delayed by the great activity in the iroa and 
steel trade. The work should have been completed by 


| | 


works contemplated by the 1898 are now completed and 
cost been in excess of what was 
expected owing to the rise in the price of steel, iron, and copper, but 


some operations had cost less than anticipated, so that on 
the excess would not be very large. The present plant is eq 
basiness of the summer months, but the demand was 


275 
rk 


increase at the rate of 1,000 hts per month, and they 

must look forward and bave increased plant by the coming 

winter months. Ample provision had been made for steam or 

larger plan 1 трт Күз 

t; w y now req таз у 

mach . A ical plant for the railway, but 

that was comparatively unimportant, The expenditure required to 

cover the coming winter was about £16,000, but they were asking 
to increase the ca from time to time as need might arise. 
were only in g the t for the sake of. more 

business and larger profits. They would be only too 

when the arose to issue the whole £80,000. The shares 


The Oriental Telephone and Electric Company, 
Limited. 


interim dividend on October 81st, there remains £10 
The directors recommend dealing with this sum as follows:—To pay 
dividend of 8d. per share, free of income-tax, making 5 per cent, for the 


. year, to transfer to reserve £8,000, and to carry forward £1,507 168. 10d. 


he eleotric lighting branch of the compen 
but increased surplus over that obtain in 1898, which the directors 


Indian subsidiary com 
included in the revenue account, and the amounts 


zeserve for further developing the business. The China and Japan Telephone 
Company has paid its debenture interest, but the aooounts for the past year 
have not yet been closed. The exchange at Hong Kong is шакле hip y satis- 
factory progress, and a branch exchange will probably be opened in the oourse 
of this year at Kowloon, the British 355 on the mainland op te Hong 
Kong. which has recently been greatly extended. The directors of that com- 
pany, on the other hand, regret that they have not been able to secure the con- 
cession at Shanghai, for which they -had tendered. No other tenders were 
received by the Municipal Council, yet although all conditions were accepted, 
the Council decided upon imposing further conditions, including the right 
of withdrawing the concession under ciroumstances whioh it would have 
been easy to bring about. In the interest of the company such a con- 
dition could not, therefore, be pus day The sight to work the telephone 
Shanghai was thereupon, and without allowing even a reasonable 
interval for counter-p als, given to local persons .of. influence 
with the Council, who had in the meantime come forward. It appeared, how- 
ever, afterwards, that none of the onerous conditions were required of them 
which had been demanded of the China Com any. The exchange at 
was consequently closed on the 81st ult., and the town will, for some consider- 
able time to come, be without a telephone service. Under Article 65, the 
directors to retire at the present meeting are Messrs. W. Addison and 
Т. Lloyd, who being eligible, offer themselves for re-election. The anditors, 
„ Dever, Griffiths & Co., also retire, and offer themselves for 
re- election. i 


Babcock & Wilcox, Limited. 
Tum meetin g of this агул Ам held at 147, Queen Victoria Street, 
E.O., on 10th inst., Mr. John Dewrance presiding. 

In moving the adoption of the report, the Онатвмли remarked that 
the business had been largely increased, but so had also outstanding 
accounts and working expenses and the stocks. The profit, after 
deducting the amount written off purchase of business " 
amounted to £106,585, which with the balance brought forward made 
£115,918, After deducting the interim dividends for the half-year to 
June 30th last, at the rate of 6 per cent. per annum on the preference 
shares and 206. per share on the ordinary shares, there was a balance 
of £90,918, from which they recommended a 6 per cent. dividend on 
the preference shares and a dividend of 20s. per share on the ordinary 
shares for the half-year to Decomber 31st last. They proposed to 
place £50,000 to the reserve fund, which would leave a balance to be 
carried forward of £15,918. 


Bir WILLIAM Аввог, M. P., seconded the resolution, which was 
adopted. 


7 


meeting was afterwards held to consider 
up the company voluntarily, its reconstruc: 
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tion, and the appointment of Messrs. J. H. Rosenthal and A. T. 
Simpson as liquidators. . 
The Онлтвмли explained that the reason for bringing forward the 
— thy ad made ruch very large profs, they were actually 
ey e e profits, they were ac y 
short of money, or would become. so in ped immediate future, the 
increasi ess req & very large capit t was necessary 
the board should make due provision for the future. The works, which 


An extraordinary general meeting will be held on the 27th inat., 
when the resolutions for reconstruction d at the extraordinary 
meeting held on the 10th will be submitted for con- 

n. 


Willans & Robinson, Limited. 

Tum ordinary general meeting of the shareholders of the above 
oompany was held at the Cannon Btreet Hotel on Wednesday last 
^ M. Robinson (chairman 


not think that he need "у тата ш them. It would scarcely 


3 


be questioned that the half-year’s results were satisfactory, and they 
lat Thi thay peel ae pert Жыры 

u w ey propo upon . ways 

d, taking any in advance, to make reasonably sure 

that there should be no g back afterwards, and they had felt 

their way only by gradual steps to the 10 cent. return which they 


had enjoyed for some time past. They 
sent prosperity had endured quite long enongh to justify them in 
paying а 12 per cent. dividend, they preferred to call the addition a 

bonus,” which was meant to suggest something perbapa a little less 
assured than the dividend were accustomed to. It was true, 


not think that the pre- 


spread over so 1 a period. The delays 
2 the works at Rugby have 

been bad ina d but at Queen's Ferry, the site of the new boiler 
been most unf 


hose tidew er ee et be bails, At last verything was signed 
W a m 8 g was 
be exchanged, when suddenly one of the jadges was found 


more important and heavier articles of 


even if the latter had to bə erected п one of the 
new sites, while the drawings and apecltoations for the 
т Bite with little 


let the profit be divided between the com 


of premiums, and the shareholders as individuals in the form of added 
ue to their holdings or of profit u resale. The shareholders 
would doubtless be interested to hear the Admiralty trials of the 


еу Se" contemplated the manufacture must lead in the future to 
larger necessities in the way of capital, beyond the 20,000 shares to 
be issued this year. They had satisfied themselves that at Chester they 
must be more than boilermakers, and that should be prepared 
to make much of the other material forthemselves. Turning to the 
accounts, they would see that they continued to add largely to the 
reserve fund oat of the ordinary profit, viz., at the rate of £7,000 per 


~ tracting colonies and South Africa will 


Interim dividends a 


annum, besides £4,000 per annum carried to the debenture sinking 
fund. Taking into account the premium upon the forthcoming issue 
of shares, there could be little doubt that they ought soon to see a 
reserve fund equal to their whole debenture debt, apart from the 
“рге provision which was being made for the redemption of the 
debentures. In the profit and loss account they would see a new item 
of expenses, £63 8s.,for reserviste’ families and for the works war fund. 
Last year, before the war broke out, their men raised the question of 
a worn volunteer force, and the directors afforded every facility for 
that purpose. They had also offered, if the War Office woald come 
forward a little more liberally than it did at present in helping in the 
first equipment of the corps—he meant as regards the cost of uni- 
forms and the like—that they would present the corps with a machine 
gun with suitable carriage equipment. 144 men had put down their 
names, besides 17 boys, who aspired to be buglers, so if funds were 
forthooming, they could even start two companies. The company 
was sending a large engine to the Paris Exhibition, coupled to a 
‘dynamo made by Messrs. Siemens Bros. & Oo. The sathorities had 
given it an ble position in the British section, where it could 
not fail to attract attention. | . 

Mr. Млввтотт seconded the motion. 

Answering several questions, the ОндАтвмАн said the further issue of 
dae profitable undertaking. They could mot or] oat great things 

& profitable un е у not carry out gre gs 
without a fair amount of capitat, They believed there would be a 
те domana bor the new boiler. 


e report was adopted. 


Eastern Extension, Australasia, and China Tele- 
graph Company, Limited. 


Tun report for the half-year ended December 31st states that the 
gross receipts amounted £339,450, against £290,491 for the corre- 
sponding half- of 1898. The working S penes including 
£39,057 for maintenance of cables, absorb £116,935, against £100,086 
for the qo ding period of 1898, leaving a balance of £222,516. 
From this is deducted income-tax, interest on debentures, debenture 


cate cable time 
last; and, in terms of the trust deed, the 
company’s 5 per cent. Australian Government subsidy debentures, 
amounting to £33,300 will be paid off at par on July 2nd next. The 
tariff guarantee agreements with the Australasian colonies expire on 
the 80th inst. Ап agreement has been concluded with the Govern- 
ments of South Australia, Western Australia, and Tasmania, for the 
establishment by this company, in conjunction with thd 
Telegraph Company, of direct cable communication between South 
Africa, Perth, and Adelaide; which, with the third route recently 
opened between Great Britain and the Oape, will provide Australia 
with an alternating line. to the existing service. ; The arrangement 
also provides for an immediate reduction of the tariffs bstween Great 
Britain and the contracting colonies to 4s. per word, with propor- 


tionate reductions for Government and Press ; and, as the 
traffic re ‚ for the further lowering of the tariffe on a “ standard 
revenue down to 2s. 6d. per word. The tariff between the oon - 


also be reduced from 7s. 1d. 
per word to about 2s. 6d. per word on the opening for traffic of the 
new cable. In return for these concessions the company is to exercise 
the right of direct maven ires the public in the capitals of the oon - 
tracting colonies when proposed Government Pacific, or other 
competing cable, is laid. | 


Great Northern Telegraph Company, Limited (of 
Copenhagen). | 


,009. 
y Amount to 4£475,000, and the 
final dividend proposed (15s. pér £10 share) is accoun 
£112,500; reserve and renewal fund dispose of £138,888; staff 
pension fund, £5,555; debenture interest, £1,750; directors 
remuneration, £1,500; and there is a balance carried forward to 1900 
of £64,319. In the balance-sheet the capital expenditure upon cables 
and landlines in Europe, Ohina, and Japan, inclading ail appur- 
tenances, according to balance-sheet December 31st, 1898, is set down 
as £2,055,555, less £171,864 written off = £1,151,133. Investments 
on account of reserve and renewal fund are £1,151,133; cash, £€9,343, 
and sundry debtors, £69,449. . 
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Anglo-Argestine Tramways Company, Limited. 


iis stern ty бы gener held at Cannon Street Hotel last week, 
мш мы of the company, the accounts, 
rowne, said that 


ary 

capital of this M UE dividend at tbe rate cf 4 
not 5 5 years, but if the profits on 

Yen that amount was capable of 


or a shorter time if the conversion to electricity took place earlier— 
there would be a very considerable surplus for division among the 
shareholders. Ho congratulated them on the fact that the negotia- 
tions for an yane concession had been brought to a con- 
clusion satisfactory to the company and to the municipality 
of Buenos Ayres. The new concession was for 99 years, 
and in many ways it was favourable to the company. 
Under the agreement first made by them with the Traction Company 
F of this company’s rails to 
remain in the road, as they A fairly utilised for electric trac- 
tion ; but further investigation had venir that it would be neither 
wise nor economical te retain any of the existing rails for the pur. 
pose of carrying on the business when the line was converted. 

this would involve a considerable expense (about £90,000, өр ен 
which, however, there would be the amount realised for the old rails) 
the directors bad agreed that the amount of unissued debenture 
stock—about 96.0000 be raised. 


Stock Exchange Notices.—Application has been зада 
to the Btock Exchange Committee to appoint а special settling day 
in and to grant a quotation to—British Electric Traction Company, 
Limited — Furtber iseue of £150,000 5 per cent. perpetual debenture 
stock. The Stock Exchange Committee hava ordered the under- 
mentioned securities to be quoted in the Official Liet : —Edmundson's 
Electricity Corporation, Limited—£75,000 44 per cent. first mort- 
gage debenture stock. 
Application has been made to the committee to appoint a special 
Tights day in and to grant а quotation to Ойу of London Electric 
ting mpany—further issue of 20,000 ordinary shares of £10 
a fully paid, Nos. 100,001 to 120,000. 


Dudley, Stourbridge and District Electrie Traction 
Company, Limited.—The directors’ report, which arrives too late 
for publication at length in to-day’s issue, shows the total revenue 
for the year 1899 as £11,504, and the total expenditure as £7,195. 
There is thus a net profit of £4,309 plus £919 brought forward = 
£5,228. After paying 5 per cent. д т reference shares, 3 per 
cent, is declared о on the ordinary cs 1,000 is placed to depre- 
ciation and £2,313 carried for : ^ Additional preference and 
ordinary capital is to be issued. 


Meetings.— Yesterday meetings of the Automatic Tele- 
phone Company and the Buenos Ayres Electric Trsmways Oompany 

- ere held in London. Our report of the proceedings will appear 
ae week, 

The General Electrolytic Patent Company, Limited, 
Widnes.—This company has just declared a dividend for the past 
year of 200 per cent. 


a 


TRAFFIO RECEIPTS. 


шеует in, were РЕР roe Y тоор 
4292 178.16, half-year to 


or corresponding 
49,767 6s. 84. 
Che Боны Tramways tad Carriage Company, Lise. Th rout tt the 
April 88,088 1 
— —— ое" 9 октоо 
Tho Oliy and Bosth Londen Rafiway Company.— 
сабаб Api иһ пор were DIU! Gitto April ТЕ) 


for h year, 1900, to date, y 18,477; п жү 
тга 1899 416, ; increase £2,312, Miles open A ril 15th, Үт 
April 16th, 1599, 83. i * 


fhe Dover Corporation 
4181 ба, 164. in о Total receipts to date, 1900, £2,289 
increase, £50 
04.; * 1896, 4 281 Ge 84 decrease, 421 15s. Bà 
Miles of track open, 1 


8; їз, ®, Car miles 1900, 5,078; 1899. 
4,245. Number of cars, ] » Al. м iiia 
foe the week ending 


ты ровна Venon Cuenpany— Ibe Pals ge 
ror Apri gn, i-i =D. U. T. Оо. horse carr, 
4601 И Жы dece ы MPO ы M ponding, Seah pe 


U 

£1,167 lle. 9d.; total, 45,169 10. 9d. year— 
D. U. T ога — e ears, £940 17s. 7d.; 
D. B. D. total. 48,390 24, 11d,; inc 
41,842 78. Da mes to date, 466.572 19s. Od.; . to date 
* 248,846 78. ; increase ею date, 41,526 11s. da. rel 

$ miles eleetrically, 3 borses, аз 18 miles Пу, 
96 miles by horses, lor tbe corresponding period year, 


Liverpool Overhead ending 
Бе 15th, 1$00, reris к week last vear, 

decrease, £58, 
e 3 Tramwa aways Company.—The receipts for the week 
ene April 18th, 1900, 4610 17s. 1d.; Apr 14th, vig 4614 
ies Aggregate receipts for 15 weeks, 40176 Os, ; last year, 49,208 


ао лак к. ‘April’ 16th, Ton, "od 


Total 1 1 in traffics for half-year to date, 


ВТООКВ AND SHARES. 


Wednesday Evening, 

Hacmarr anticipated as After Easter" had been by the Stock 
Exchange, the result up to the present has proved distinctly dis- 
appointing. Bo far there is but little increase in the volumne of 


‘general business. It is a good sign, however, to note the number of 
bargains that are recorded day by day in electrical supply de- 


scriptions. Telegraph securities are quiet, and there is поё much 
doing in tramway and traction shares, so that the supply department 
may consider itself peculiarly fortunate in attracting what business 
it has done this week. 


Westminsters now constitute the most active market. The uncer- 


tainty as to whether the new shares will be issued at par (£5) or at 


£10 has given rise to quite a lot of speculation in the existing shares. 
As we reported last week, the chairman of the company, Lord Soffi:ld, 
moved а resolution at the meeting for the creation of 30,100 new 
Ordinary shares at £10, but an amendment proposing that they should 
be issued at £5 was carried by 27 votes to 19. After that, a poll was 
demanded and fixed for May 11th. We are unable to see what reason 
there can be for postponing the poll until that time. The company 
wants the money, and the shareholders will be thankfal to have the 
matter settled as soon as possible. Why, then, this month's delay? 
To us there seems to be neither rhyme nor reason in it. 


The fact that the Metropolitan Blectric is, after all, to havea 
competitor in Marylebone has not affected the price of the shares, 
which remain hard at 14. London Bilectrics have not 
their fall of last week. Oharing Oross are being heavily dealt in, bat 
show no quotable change. In fact, the whole liet of 26 securities is, 
nominally, jast where it was when we wrote eight days ago. 


The characteristically April weather prevailing during the E uster 


holidays prevented tho railway companies from enjoying as mach 


benefit as it was hoped that they would do from the excursionist 
traffic. The figures are not bad by any means, but the bumper 
receipts which had been anticipated failed to show themselves. 
Metropolitan District Ordinary is even down a fraction on the week, 
and now stands at 308, electric traction notwithstanding, and Metro- 
politan Consolidated stock is no better than 106. City and South 
London is again being supported by its usual friends. The market 
talks about the coming cricket season at the Oral as being likely to 
enhance the company's traffic. Oentral Londons are marking time, 
while Waterloo and City seem quite content to remain in the groove 


into which they fell а month or two back. 


Once more the ridiculous Jack of uniformity that exista in the 
Stock Exchange with reference to marking stocks and shares er 
dividend is exemplified in the case of the Submarine Oables Trust 
Company, whose stock was marked ех on April 17th in the middle 
of a settlement. The confusion and consequent irritation which is 
engendered between client and broker are quite sufficient under ordi- 
nary circumstances, buf are greatly increased by the senseless dedac- 


tion of the dividend between one account day and another. 


Anglo-American Ordinary and Preferred were both er last 
Wednesday, and the former show а drop of 14 per cent., after allow- 
ing for the dividend, although the Preferred stock is unchanged. It 
ig amusing to hear some estimating the possible distribution on the 
Deferred stock, the announcement of which will not be made for 


another eight months! This stock—" Anglo A,” as the Btook Ex- 


change calls it for brevity's sake—is . Eastern Telegraph 
stocks are also quoted minus the dividend, and after allowing for 
this, there is virtually no change worth mentioning in the prices. 
Globe Telegraph Preference are being bought, bat Western Telegraph 


Debentures show a loss of a point. 


Telegraph Manufacturing Ordinary and Preference are both better. 
the former having gained 10s. and the latter 5s. per share. We have 
consistently pointed ont the advantages which are likely to accrue to 
this class of investment by reason of the increased demand for cables 
and kindred manufactures all the world over. Oallender’s Preference 
pave been wanted at 533, but the Ordinary do not vary. Baboock and 
Wilcox are up again this week, their present price of 534 ex dividend 
leaving them £2 to the good. | 


Righteous indignation is being expressed by shareholders in the 
London Tramways Company at the prospect of their only receiving 
£9 10s. per share from the liquidator when at least £10 was reason- 
ably expected. The matter certainly seems incomprehensible, bet 
perhaps some light will be thrown upon the subject at the meeting. 
Tramway and traction shares are being neglected in the market this 
week. 


, ee Е 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


Stock Closing Closing | during 
Present AMH. or Quotati week ended 
Terus. * 8 Turk ien. April lath. April 18th, 
1893. | 1898. | 1899. Highest.| Lowest. 
110,900 | African Direct Telegraph, 4 % Debe. n.. 1000. [00—104 |100 —104 ue. d Seer 
25,000 Amason 5 b, shares 10 ooo eee eee 8 — 4 8 — 4 eoe eee 
125,000 do. 5 % Debs, , Nos. 1 to 1,360 Red. 100 0 eee eee — 85 — 90 0 
876,530 8838 do see cse ooo (SOCK) 8 @ £8 9e| 78/6 | 65—68 | 68 — 
8,062,240 Do. 6 $ Pref neues te Stoch 6 Ж | 6 % 6 % (1163—1175 [15 —116 | 116 |1158 
8,063,240 Do. erred... Ty) eee eee 8 JS ee 18. 21 8 144— 15 144— 16 14H 
44,000 с Торо, Nos. 1 to 44,000 ... ёз - "- 514 $ ae - 2— 8 2 — 
10,000,000$ Cable ius 00 8. 8 Ф | .. 165—175 |165 —176 
e 55 Ster 500 year 4 y 4 Deb. Stock Bed. A s 4 i 15 1102 Bagh d tud 1082 | 103} 
860 elephone ction imm маасы 0/- . 
16,000 | Cuba Telegraph ... M ade e "M . | 10|7 8 : E 9 — 10 9 — 10 10 9$ 
6,006 Do. 10 Ф Pref. ee TT) ee өе ITI. 10 10 10 96 19 — 20 19 — 20 
12,981 Direct ө ee e 5 4 eee ee 4 -— 5 4 -— 5 ° 
6,000 De. do. J0 Oum Pret. тҮ T TI 5 10 ee see 9 zrs 10 9 — 10 
80,000 Do. do. a Debs. eos eee [II] 50 eee eee TII 101—10695 101 —1069, eee eee 
80, 71010 Direct United States Cable... - ..| 20 | 838% | 88% | 8 Ф | 114— 12 11j— 124 124 | 11 
120,000 | Direct West India Cable, LE: Ф Reg. Deb. e 5 | LOO] «| «| .. 100 —108 100 —108 Jr 
4,000,000 | Eastern Telegraph, Ord. 4 в. Stock 7 | 7 V.. 152 —167 |161 —156 xd 154 | 162 
1,795,000 Do. 84 rg Stock mm eee 100 eee eee TI) 98 —101 Е 98 —101 954 934 
1,42, 2881 4 $ Mort. Deb. Stock Red. Stock 115 —120 116 —120 


250,000 | Eastern Extension „ Australasia, and China Telegraph ... | 10 | 7 $ 7 7 5 | 16 — 163 16 — 163 164 | 164 
1,300 [. D^ 5 % (Aus. Gov. Bub.) Deb., 1900, red. ann. 226) 100 .. |... 100 —10 102 —108 


drgs., reg. 1—1, 040, 8,976—4,836 ie © 
64,400 Do. do. Bearer, 1,050—8,975, ee 100 5 ee .. |100 —108 100 —108 T - 


820,0 UU Do. Deb. Stock . (Sta 4 Tr TT 115 —120 114 —120 TT [TT 
. 800,000 Nastern and ath African Telegraph, 4% Mort, Dob., 100 . 100-103 [100—108 E EM 


300,00 4% Mt. Deis (anri -— 000 | 25 SP aie 101 —104% |101 —104% 
ДД, us eee ET eee — — * coe 
190,297 Globe Tülograp toio =" 10 4 aig S щ- 19, | ng— 132. | n4| 11% 
180,043 6 6% Pref. | 10/6 6 .. 16— 16 |18—16 | 1653 1i 
150,000 Groat Nariharn ges Dx Debe., 10 10 eee eco 88 — 85 83 — 85 eee 06 
uda $1" Mort. 
= : : bi ge . m } p * RAE Р А ш "к " Mes FE 
9 uropean Telegra eee eee eee = = dd) eee 
100,0 JU London Р latino-Brasilian 6 E Debe. so. 100 6 eee eee 05 —108 105 —108 et ees 
73,080 | Montevideo Telephone, Limited, os. 1 to 73,080 ... l| .. s sia i ses eee 
490,000 National Telephone, 1 о 480,000. % Fret, Kos. 140 86,466 б 17 6 85 s A _ 5 “BAL... 
э ? mr. soo I) soe т=н = ee 
15,000 Do. 6 Ф Oum. lst Pref. ... - ..| 1016 0 6 14 — 16 14 — 15 n 07 
15,000 Do. 6 Oum. 2nd Pref. TT) 10 0 0 0 14 — 15 14 — 15 TT ТТ 
260,000 Do. 5 yos me 8rd Pref., 1 to 360, 000 5 5 б 6 51— 83 . 
1.820, 711 Do. hone ant Flas. b. Btock Red. Stock 8j 8j 8j 97 —100 97 —100 975 | .. 
71,604 | Oriental hone and Bleo., "Woe 1 to 171,504, fully paid 118 5 Ж $— 1 $— 1 , 
ET Pacific and Buropean Tel., 4 $ Guar. Deba., 1 to 1,000... и : ee s е T us c А 
r] eee see oe eee eee eee ее eee YO ° 5 — * 
8,881 Submarine Cables Trust eee ee eee eee eee Cert. eoe eee 196 —131 124 —1429 ха * ee 
68,000 | United River Plate а 5159 69% 6% 82 4 5| . 
16,689 Do. do. 59% Oum. Pref. Nos. 1—16,089 | & | ... |... 81 „ |... |. 
179,947 Do. do. 5 Ф Debs. ... J.. .. Stock“ .. - 108 —106 |108 —106 ee 
0001 West African ph б „„ aa c oon | 100 | B) se 97 —100 | 97 —100 ; 
80,008 | West Ooast of America, Nos. 1—80,000 and 68,001 008 25 sua % — 1 1 is 
150,000 Do. do. 4 Debs., 1—1,500 e Bras. Sub. 1 oe eot 100 —108 100 —108 ee 
389,781 Western and B Stock es . oe e 100 —104 100 — 104 ° 
206, Western 9 Lad., Nos. 1—906, ee е eee 10 eee see ° 14$— 16 141— 15 14% 143 
76,000 e be. and series, 1906 eee 100 oes өө 106 —109 105 —108 
86,831 | Wost Indie and —. 10 ө: i- ч l 
84,568 до. do. Qum. Ist Pref. eee 10 eec eee ove oe 
4,060 Do. do. do. 0 ә 10 0 II) eee 7 — 8 7 — 9 eee 
80,000 Do. da. da. 6% Nos. 1 to 1,800 | 100 - * |106 —107 |106 —107 vee . 


19,661 | T Kensington Elec. Lt. Bup., Ord., 101 to MUN | | 62516 % 8 ae m 
12,000 do. 7 Ф Oum. Pref, . | 5 | 7 i eee eee 81— 9) 83 — | .. | II) 
50,000 ъан € Orcas and Strand Electricity Bupply 5 | 7 8 1 9 95 9 — 104 | 94 — 104 | 5 
20,000 do. do. do. 4 % Oum. Pret. BT au T i». 53— 6 | 5— 6 jus | 
84,000 Chelsea. Electricity Supply, Ord., 56 6 6 „ | 64— 74 | 64-— 72 — 
100,000 Do. do. do. 9 Deb. Stock Red... ^ Bock 44 108 —111 108—111 | 110 | 
60,000 | City of London Hleotrio Lighting, Ord. 40,001—100,000 .. 10 10 6 54 4 % [ДО = ТЇЙ. 1 na 
40,000 Do. 6 % Cum. Pref., 1 to 40,000 >... 10 | 6 12 — 13 12 — 18 
400,000 Do. T Deb. Btock, Borip. (iss. at £116) ‘all paid | ... | б нт; 122 —127 122 —127 | 
40,000 | County of Lond 4 Brush Prov. Elec. Ltg., Ord. 1—40,000 | 10 | nil | nil t% 94— 10} | 94—10; | 
20,000 | о. до. до. 6 % Pref., 40,001—60,000 10 6 V 6 95 124— 184 121— 18} | 13i 13 
300,000 | Do. 44% Deb. Stock, Prov. Certs (all paid) Rd. e^ m ink ... 1109 —112 109 — 112 | 
26, 100 | Edmundsons Elec. Corp., Ord. Shares XX de Hg Aa EET 43— 65} 4$— 65} | 
110,000 | a Electric Supply Corporation, Limited, Ord. Bt) ads ni " l4— 2 14— 2 — 
48,050 | do. do. 6 % Pref. B| . |691... | 4— 4 | «— 4& | | 
100,000 do. do. 49% Ist Mt. Db. Stock Rd. Stock 100 —102 100 —102 |... |... 
85,000 Moisopolts Electric Supply, 101 to 62,500 А 10 6 % 5 % 8 % 184— 144 | 134— 144 | 14 3j 
220,000? 44 95 First Mortgage Debenture Stock S | 4% 114 —117 114 —117 | .. " 
125,000 | Do; 84 Y Mort. Deb. Stock Red. воск Ф: ss *. | 96 — 98 90 — 98 |... 
6,452 | Notting Hill Electric Lighting iu жй, 10 | 6% |7% | 154— 164 163— 16 
81,980 | Bt. James’s and Pall Mall "EE Light, Ord. age ое 5 14 171% 14 144— 154 | 144— 164 | 154 
20,000 Do. do. 7 % Pref., 20,081 to 40,080 | Б 84— 94 8$)— 94 |... | 
12,000 . Market Elect. Supply, Ord.  ... T > 5 “ses ^ 21— 23 21 - 2? | 
50,000 Do. 4 % Deb T MX o T * 88 ore QU 85 — 95 
65,000 | Bouth аза Electricity Supply, Ord. 2А ү B ou T^ vai 4— 4} 4— 4 | .. АЛ 
___ 79,900 | Westminster Electric Supply, Ord., 101 to 80,000 "M 512% 12% 18% | 15 — 16 15 — 16 156. 153 
* Subject to Founder's Shares. t Quotations са Liverpool Stock Exchange. 
stated all shares are Dividends in deferred share vsed as 
Quis tiber nini worked | ue iQ Fut вана t the inser ped of ono pts ad e En pact Qe MEA tn 
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SHARE LIST OF ELECTRICAL COMPANIES—Continued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


Olosing 


Issue. WEA Snare. she last three years, | оу April 18th. April leib 1900. 
t 1897. | 1898. | 1899. Highest.] Lowest 
65,000 m shares, Nos. 1—65, 000 . eee [TI 1 10 V TI eee — eee 
90,000 E Ф Ist Mort. Deb. Btoek Red. [TII [1 took eee eee eee 96 —101 96 —101 

. 80,000 энш Nleotrio Traction eee | 10 T 6% . 17 — 18 17 — 18 
80,000 Do. do. 6 & Cum. Pref. 80,001— 60,000 10 .. | .. | .. 122— 131 | 122— 184 

300,000 Do. do. 5 P Debenture Stock Stock эз .. 124 —127 124 —127 

. 45,000! T British Electric Works Co. E . £1 shares, 50,001—95, 000 „ T" sèa i— 1 i— 1 
50,000 |t Do. do. 6% Cum. Pref., 1—50, 000 . ses (ls, ese - | my 1— 1 1— 1 

6500 Do. do. 44 95 lst Mort. Deb. 6. | 100, ... iis 99 —101 99 —101 
40,000 | British Insulated Wire Ord., m 1 to 40,000 5 |... Jae | | 20 « 11 — 12 11 — 12 
27,500 Do. do. 6 X Oum. Pref. Nos. 1 to 27,500 85. . 4.6 — 63 (6 — 63 
90,000 Brush Hileci. s Rd а? ,000 8| 8 6 E 1$— 2 1Z— 2 
90,000 Do. Кыз 6 Pref., { $0,000 2| 6 6 ae 28 21— 

125, 000 Do. do. Perp. Deb. Stock „ә. |Btook| ... ecc we. 1108 —118 108 —118 
50, 000 Do. do. 2nd Deb. Stock Red. ... Stock ... T .. |103 —106 [108 —106 
20,000 | Callender's Cable Constru shares, Nos. 1—20,000 ... 5 1217 16 Ф| ... |144)— 15} | 144— 153 
20,000 Do. e 2 Cum. Pref. ‚ 6 ic is - — 6 
90,000 Do. 1st Piece Deb. Btoek Red. took; ... oe .. |112 —116 112 —116 

318,588 Oentral London Жайма, Ord, eet eee eee 10 TT) eee oes 101— 102 101— 102 
61,088 Do. do. Pref. ретту 86 вое Ir) 5 өөө I) ces 43— 5} 4d— 
71,447 Do. do. Def. do. eee est soc b ee eee oe 5 — 54 5 — 5 

855,000 | City and South London Railway oo. (Stock; 11%] 3% 19% 67 — 70 67 — 70 
87,000 Do. do. Ord. shares, Nos. 22, 501 to 60, 000 . TI) 10 es TII eee 6 ==" 6 аа 4 
82,088 A Ноо, 12 $8,008, = ба ыо 81. ss jx 8]— 4 8)— 4 

st Mort. „ mu 

100,000 £100, and 901 to 11,000 of 250 Red. eee eee eee [III 99 102 99 ‚102 
90,261 dison & Swan Utd. Ш. Let. “А” shares, £3 pd.1t090,261 | 5 | 6 7 6 as | 2— 4 |2- 4 
17,199 Do. do. n Shares, 01—017,189 | 5| 6 F 6 „ | 8— 4 | 3— 

844,038 Do. a 4 V Deb. Stoek Red. eot 100 eee еее вое 98 — 95 93 — 95 

112,100 | Blectric 88 1 to 112, 5 ase - oes 2| 6 $ 6 see 27 21— 2 
35,000 Do. 2 P ig: 1 to 35,000 eee 3 7 7 eee eo 8} 22— 84 

140,300 | Do. Регр. Ist Mort. Deb. Stook  ...|Btock| .. | ... | . 104 —107 104 — 
91,196 Hlmore’s Tus Г 1 ю 70,000 EI eee 2 eee eee $— B i— 

9,0001 | Greenwood & Batley, 7 Y Pref., 1 to 9,000 | 10| 7 10 — 11 10 — 11 
80,000 | Henley's (W. т нераз Works, Ord. ... б, eee 5 | 12 15 % 18j— 144 131— 144 
12,000 do. : 4 Pref. еее eee 5 7 7 54— 54— 
50,000 do. do. n Deb. Stock... JA 4 eee ee 110 —114 110 — 114 
60,000 | India-Rubber, Guétta-Percha and ier (A7 .. | 10| 10 10 . | 21 — 23 21 — 232 

800,000 do. lst Mort. Debe. | 100 | ... — .. 1100 —103 100 —103 
87,500 aga Overhead Railway, Ord. ... eec - „| 10| 8 8} Ф 8§ — 8i 8§— 8% 
10,000 Do. do. Pref., #10 paid [II] eee 10 5 5 b 12[— 184 18 — 181 

,850 | Telegra nee M 6. | 12| 15 16 16 86 — 40 — 40 

150,000 Do. Deb. Bds. Nos. 1 to 1,500 ‘Red. "1909 eee 100 eee eee eee 102 —105 102 —10⁵ 
20,000 Telegraph Man oe Ord. Nos. 1 to 20,000 T Bj .. see — 104 10 — 11 
20, 000 Do. 5% Om. Prt. Nos. 1 Чо 30,000 eee 5 ees TII eve pd 5$ 54— 6 

540, 0001] Waterloo and сњо Railway, Ord. Stock  ... Є ..1 100 | .. 8 %| 8 91101 —104 101 —104 

t Quotations on Liverpool Stock Exchange. t Unless otherwise stated all shares are fully paid. 
LATEST ise odere E QUOTATIONS or SECURITIES NOT OFFICIALLY QUOTED. 

ham Blectrio Su Ke nd htebri Electric ht Ordin 
Brompton and Kanin Far, Wit ЧАТ Stg. ol 201 4100 105- 05-108, "paid ts ча; 1st текм Cumulative 6 d £5 tally pei *r "De d 
N 9—11. ntures, 105—108. Dividend, 1899, on Ordinary Shares 
о Жошо Bree Wis Hyde 30, wu — — 36. ar Electric, Pref. (46 pd.), 6. 
Smithfield Market Blectric, 3—8. ' 23 ' 

* From Birmingham Share List. Bank rate of discount 4 per eent. January 25th. 1900). 


MARKET QUOTATIONS, 


Wednesday, April 18th. 


3 ө в ows. 6 ae о Copper De ton | 298 to 400 |287 inc. 
a п N ee oe ee E ont 4. ee $9 и өө e Pi ion UM a ine 
а „ Oxalie.. eo о ber e.. oo б  (Blectrolytic), Bars .. per юп T 
6 ww Bulphurie ee eo , өө per owt. в Shee ° 
a Lal . per сті. fe e e Rod per ton £88 p^ . 
a Ammonia, Muriate (crystal) .. per ton 484 484 К в „ í H. O. wire per lb. 10d. 10d. oe 
a " м ee ee per ton 281 281 e f Bhenite Rod ee ee ee per lb. 8/- 8j- ee 
— А ee e. per ton 41 21 ee f ^" Sheet... . oe per lb. 5 oe 
e Bisul of Oarbon ..  .. рет ton Au 215 ee п German Silver Wire .. .. per m. oe 
а Borax ео c оос өө Вет 00| 4816 10 816 10 EN л аме расна, чыр „ оо Вет lb. | 8/- (о 8/6 87. inc. 
e Bensole (99 °/,) eo c» оо Вет gal. | НА u T h India-rubber, fine oe perib. и 20i Id. dec. 
а " 8 lo оо өө рет gal. ec 6 Izon, Charcoal Bhests .. .. per ton £18 | Alb T 
277 ео „ „„ Per 496 10 496 10 m € „ Pig (Cleveland warrants) per ton 78 71/6 1/8 ine. 
а LT о ^» о 802 ton 496 A95 T 6 „ — — per ton | From £11 | From 311 ‚з 
6 „ Sugar  .. e. per ton 281 281 ө € „ Scrap, vy vs „ рет ton 70/- to 7% - to 72,6 РИ 
а Peroxide ..  ..  .. per ton A91 10 477 10 sê € „ Wiro gaivanised No.8.. per ton 814 5 214 5 à 
с наь oi", si ver gal. | 32% ao > о Lead, Engiish Ingot .. .. per tn £1726 | 41615 J ine. 

С. эе ee ee ee per 8/6 8/6 эе @ н [1] ee ee per ton 218 218 oe 
e Potash, — h ә гой ү 414. А " т Manganin Wire No. 8. T Ib. 8/- @- 
а „ Oaustie “у .. рет п A94 da ee о Mercury .. x . á be l 9 13 6 £9 19 6 
а ee e, Der ton 2865 296 А d Mica (in original cases), small por Ib. 84. to d. 8d. to 9d, . 
a oe ee ee ee per owt. 68/- 68/- ee d P T и per lb. 119 to 2/9 1/9 to 3/9 . 
a Sulphate of Magnesia .. — .. per ton 44 10 44 19 ee 4 „ " per lb. | 8/810 7/8 | 8/8 to 7/3 oe 
а »Bublimed Flowers .. perton| 46 46 » p Phosphor Blain per Id. II 00 1½% | 1/1 90 1/4 к 
: e >= == Жы v $ ; Prd stp à aboot ber ib: from ie lemi - 
1 g ту 2 + peren | 410 15 : 4 em ‚ше Т per os. sn 058181, : 
Orystals ee per . um ev ee 1034. А ee 
a p Bichromate, oasks „ рет lb. 844. 844. { Bteel, Magnet, acc'd'g to Коюп From 415 to 440 T 
METALS, дю | ч a 13 10s. tol graves с 
Aluminium Wire in ton lota.. рег en — 4394 2 zn 
eet, in ton lots.. Per ien 4191 Е 
» Babils metal per ton 
є # to 19") basis per Id. 
6 " ee per lb. 1 per oe 
€ P s: wona drawn) per +8 9 е ee 
e Li] 8 ee . . Best oa. eo oe 
c Copper Tubes (brazed) .. s Dor Ib. 11 11144. ! . Нешр,В у 10106. .. Les lb e. 
6 i n (solid drawn) .. per ld. 1184. p= T ' oe jo gute, 15 10 lbs. per ib. rn rn | . 
| ton ee 
p Copper Bars (best selected) .. per п § £28 to 489 ч guy L ' k Zine, Sheet 1 ерте os p.t.| 497 Бпей.| 497 5 neu. 
Quotations su ва by Quotations su b Quotations su 
e Messrs. Moses. Boos & Oo. f The Inde Rubber, Gutte-Percha, and b Metre. Gorrie Ashby, Laraited. 
b The British Aluminium Company, Led F m Messrs. W. T. Glover & O., LA. 
Thos. Bolton & Sons, {== ames à Shakspeare, Messrs, Р. & Gone. 
4 езге. T. W 4 Mesers. Jaehsen & ТШ, e Memes. Johnsen, Matehey O. ТАЁ, 
e Mesars. Smith & Co. $ Mesers. Bolling & Lowe. 9 The Phosphor Bronse Company: Let, 
i Mesere, Beary О, Yeo à Os, 
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OUR LEGAL QUERY COLUMN. 


[Questions addressed to the Editors for insertion in this column should 
be as brief and concise as possible. Free use of fictitious names, dc., 
may be made Answers are furnished by a duly qualified lawyer, 
but the Editors cannot undertake to be responsible 
the views which he may express.] 


N. R. K. writes:—The occurrence of a heavy fall of snow has 
recertly caused а large amount of breakage among the telephone wires 
in this town. The electric trams are here worked by the trolley 
system, the cable being usually protected from falling telephone 
wires v. Koara wires or insulating material After a recent snow- 

fall of a telephone wire short-circuited the trolley wire, 
with the result that a horse was killed in the street by electric shock. 
I shall be glad to know (1) who, if anyone, is liable for the accident; 
(2) whether, assuming that the Electricity Supply Company might 
sometimes be liable for the consequences of such accidents, the 
Haier: such a precaution as insulation, absolves them from 


гы 8 that the supply company in which our correspondent 

а to be 6 in accordance 
with a provisional order, embodying provisions similar to those oon - 
tained in the Electric Lighting Act, 1899, it is clear that they are 
answerable for all accidents, damages, and injuries hs through 
the act or default of their servants [Sec. 77]. Apart from and as 
upon the above facts, there is no evidence of negligence, they do not 
appear to us to be bound to take extraordinary precautions on behalf 
of everyone whose property may be injured by the electric current 
tee the wire. It would seem that the liability (if any) 
the telephone company, inasmuch, as they committed a 


tres by allowing their wire to fall upon the wire. We 
| = casa: from Douth 


liability— 
tort, the liability rests with the person who bad the last chance of 


NOTE ON THE VARIATION, WITH TENSION, 
OF THE ELASTIC PROPERTIES OF VULCA- 
NISED INDIA- RUBBER. 


By Prov. J. d. MAOGREGOR лир Мв. W. A. MACDONALD, 
Dalhousie College, Halifax, N.B. 


Ти ури ао account of some experiments made in Prof. Mao- 
tory at Dalhousie College by Mr. W. A. Macdonald. 


only, but it had been found possible to apply some of the observations 
to the determination of Young’s modulus as well. 
The o of the specimen of india-rubber used was not 
' knowh. It was in the form of a cylindrical cord, and was fairly soft 
in texture, and grey in colour, а freehly cut surface having a mottled 
f paramere 36 had been obtained from Messrs. Thornton & Oo., 
burgh, and was both very true and very uniform in its circular 
The method employed for determini 
emp or ng the dity under tension 
was the method of oscillati It was 5 = ө to fix the 
upper end firmly, and to attach a weight holder firmly to the lower 
C onald as a class 
exercise , and no appropriate gear for the attachment of the 
ends was immediately a , he had to be contented with a make- 
shift method. He drew the ends of the cord through pieces of glass 
tabing, previously coated internally with soft g wax, of con- 
siderably smaller diameter than the cord, and then gently heated the 
tabes until the wax meltcd. The tube at the u end was fixed to 
& bracket, that at the lower end carried a cork , which served as 
a weight holder. To reduce the error due to lack of uniformity in 
the diameter of the cord near the ends, produced by the pressure of 
the tubes, the cord selected for use wasa long one. Except in so far 
м the heating may have changed the physical properties of the cord 
Dear the lower end, the arrangement was satisfactory enough for the 
comparatively smail extensions for which it was intended. Bat for 
the greater extensions, to which the earlier retults made it appear 
to proceed, it was not suitable; for ander considerable stress 
the wax near the ends of the glass tubes gave way, and the space 
thus left in the ends of the tubes had to be packed to make it certain 
that the portion of the cord actually subjicted to tension and 
torsion was the portion outside the tubes. The o 
the greater stresses are thus considerably less trustworthy than the 


————————— ————  —— —— 


From the Proceedings of the Nova Scotian Institute of Science 
Vol. x., Bession 1898-99. ' 


for the accuracy of. 


ons under 


The weights used were square plates of sheet-lead with an edge of 
4 inches, having & small circular portion cut from the centre, and 
& slit from the centre to the edge to admit of their being placed on 
the holder. Their moment of inertia could therefore readily be 
calculated. The length of the cord was measured by means of a beam 
compass, reading to 01 inch, and its diameter by a micrometer gauge 
. Tae time of oscillation was determined by 
of a stop-watch reading to 02 second. The observations 
given below were in all cases means of several individual observa- 
tions—the length and radius of five, and the times of oscillation, of 
ten. No special effort was made to keep the cord at constant tem- 
perature ; but the temperature of the laboratory varied but little. 
The course of the ob was determined by Mr. Maodonald's 
available time rather than by the fitness of things. He kept the cord 
stretched slightly throughout the whole series gel Sig and from 


8 

observations, and then remove such additional weights, the observa- 
tions requiring perhaps a couple of hours. The dates of the observa- 
tions are given in the table below. Unfortunately the length of the 
cord under its permanent stress was not in all cases, and its diameter 
was in no case determined immediately before the application of the 
additional weights, such observations not being necessary for the 


i y in hand. 

following table gives the results of the observations and the 
calculated values of the rigidity. The observations have been 
reduced to O. G.. units, and the rigidities expressed in absolute 


units of that system. The rigidi were calculated from the 
formula :— 


ty, 1 the „ and r the radius, of the cord, 1 
3 i 
u 


| Rigidity, 


Tempera- Weight | Time of | Volume (abs. 
Date. | tare, Len) Lm) lappended| oscilln. | of cord | C.G.8. 
(© C.) . ; (grm.) (560.) (c.0.) unita). 
x 

Frrst SmnINS. 


Tae first series of observations showed that the rigidity, as deter- 
mined, at first diminished with tension, then reached а minimum 
value, and finally increased, as the cord was more and more stretched 
—an interesting result if it should be substantiated. Hence а secon 
series of observations was made with the same cord and the same 
arrangements as the first. This series had to be made somewhat 
hurriedly, as will be seen by the dates of the individual experiments, 
but the experiments were made with the same care as those of the 
first series. It will be seen from the above table that (1) the treat- 
meat to which the cord had been subjected in the first series had 
diminished its rigidity, the values being smaller throughout than in 
the flrat series, and (2) that the initial diminution of rigidity with 
increase of tension, ite final increment with tension, and tbe occur- 
rence of а minimum point are as marked in the second series as in 
the first. 

To find out if the occurrence of the minimum point was due to the 
defective character of the attachments at the ende of the cord, Mr. 
Macdonald made a number of observations with new modes of attach- 
ment. These consisted of brass tubes in one end of which three 
longitudinal cuts had been made, the ends of the three strips thus 
formed being bent inwards and provided with teeth. The ends of 
toe cord having been passed iato these tubes, the strips were 
firmly bound to the cord by means of wire. Unfortunately, Mr. 
Macdonald had not sofficient time to make more than rough observa- 
tions with the new arrangement. Such observations as he was 
able to make seemed to show that the minimum point had dis- 
appeared. Whether ite disappearance was due to the more satis- 
factory attachments, the p g away of the heating effect or the 
fatigue of the cord, Mr. Macdonald hopes to determine by further 
experiments. | { 
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The above values of the p agree fairly well with Malloch's* 
determinations, Mallock ha ound that rigidity of what he 
calls “soft grey" india-rubber, determined d А 

from 5:52 to 2 76, if expressed as in the above table, and 

for “hard y" rubber it raa from 1077 to 13°94. Mr. 
Macdonald’s rubber could not be ed as either soft or hard, 
and his values are intermediate Mallock's for the soft and 
the hard specimens. . 

The volume of the cord underwent very little change during either 
the first or the second series. In both series, however, there is an 
unmistakable though small increass of volume with sttetching ; but 
whether it was due to the or to the series of oscillations 
to whieh the cord had been subjected does not, of course, appear. 

Mr. Macdonald did not intend, at the outset, to make 
minations of Young's modulus, but his observations may be used for 
two purposes, vis, to determine (1) how the value of this modulus 
for a cord under a constant stress varice with the magni- 


tensile stress it is necessary to assuine (the requisite measurements not 
having besn made) that the radiue of the cord would not appreciably 
vary with the small variations of length under the permanent load— 
an assumption which is doubtless permissible. The following table 
gives the results :— GE ME M 


Additional stress Young's modulus 


al stre El ti 
um, drr erh ese, . ES . 
1.354 789 0618 13 53 
1,954 1,574 1397 1105 
1,854 2,529 `2449 9 73 
1,854 3,424 3342 10 05 


These determinations would thus seem to show that for tho 
smaller additional stresses to which the cord was subjected, the value 
of Young's mcdulus diminisbed as the additionál stress increased, 
that for the larger additional stresses it increased with the additional 
stress, and that there was a certain additional stress for which 
Young's modulus had & minimum value—tbis additional stress be 


ing 
of such а magnitade as to produce an elongation of about 0°25. This 


result is in agreement, „ with Mallock's observations, 
which showed that Young's modulus, statically determined, 
"diminishes with the (tension until the stretched length is 
about 3/2 times the natural length.” As Mallock’s rubber no doubt 
differed in degree of yulcanisation from Mr. Macdonald's, and as he 
used a different initial stress, it is not surprising that the elongations 
giving a minimum value for Young's modulus should be 0:25 in the 
one case and 0'5 in the other. 

Mallock’s mean value of Young's modulus, when expressed in 
absolute O.G.B. units, was 8:56 x 10° for soft grey india-rubber, and 
34 16 x 1 As in the case of the rigidity, Mr. 

's values are rmediate, being nearer Mallock’s values 

for the soft than for the hard specimen. 

2. The following table contains the determinations made for the 
second purpose mentioned above :— 


Young's 


, | 
Original stress | Additional stress modulus (abs. 


Elongation per 


тш ры (grma. per sd. | “unit length. C.G.8, unita. 
i x 
Finsr Serme. 
1 789 0618 12:53 
2,143 785 "0765 10°06 
2,928 855 0055 878 
3,783 995 “0816 1197 
4,778 1,072 et 9313 
5,850 1,101 “0943 12 08 
Вкоснр BERIBS. 
1,397 784 | 0681 | 1180 
2,181 847 0798 | 10°42 
94 28 889 | 0981 8 89 
3917 967 | 0812 | 11:55 
4 874 | 1,038 i 0829 12 26 
6,910 1096 | 0716 14 05 


It will be seen that in both series of observations the values of the 
modulus are large at the outset, diminish in value as the original 
stress is increased, reach a minimum value and thereafter increase 
with the original stress. The ty of the fourth and fifth 
determinations in the first series, is obviously due to the unusually 
long intervals of time which, as the first table, p. 30, shows, iater- 
vened between the two pairs of observations on which they are based. 
The variation of Young's modulus with initial stress, the additional 
stress being roughly constant, would thus appear to be similar to 
thst which was shown above to hold with respect to additional 
Stress when initial stress ie constant. 


® Proceedings Royal Society, London, 46, 233, 1889. 


Tt should be noted, with respect to all the above determinations of 
Young's modalus that the values found apply to the state of the cord - 
immediately after the application of additional stress, and in 
асаа па ое ои иа subjected to torsion after each observation 
of length. 


THE MECHANICAL EQUIPMENT OF A 
LARGE RAILWAY STATION. 


trative of the tendency to place large contracts with well-known 
of contractors without submitting the work to tender. This 


more important of the lines, and the station. is said to be the largest 
in the world, but it appears to deal-with about 750 trains daily, or 
8 то prr овора те believe, as Waterloo. Poma cam “л 
пе second city of America, as regards being а large cen popu 
tion, on a basis of a 50-mile radius. It thus contains nearly 2,400,000 
for a popolation, or about one-third that centred round Manchester 
at the same radius. This is hardly a proper comparison, as Man- 
chester thus contains its equally large neighbour, Liverpool. Probably 
Glasgow on a similar radius more nearly parallels Boston, both being 


seaports. 

About 50 million passengers are to bo dealt with annually, so that 
the station is to do a large business; bat there seems to have been an 
enormous amount of preliminary talk and deliberation before the 
work was commenced, and everything was well thought out, and the 
station put into work in midwinter without a hitch. This does 
not tell against the principle of thro bility of both 
design and construction on the same shoulders; as the author of 
the paper states, mechanical engineers are, perhaps, more than either 
civil engineers or architecte, the same in characteristic, whether oon- 
included switch and signal 


~ the main 1007, Ke fo waterproof this colla? poit on ю рее к 


inflax. The lower track forms а huge loop round w 
orsa di and leave the station at the same end as that they 
enter by. 


ктм шо ат the baggage tracks to ore 


ocmpreesion. Tue power house for all oses measures 460 feet 
10 7 i Mn оны rotürd babe 


, and work at 145 lbs. presste, and are 
by Boney mechanical stokers, a type of atoker well adapted to 
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flanges, and expansion is provided for by 
engine power pound Westinghouse engines 

IH.P. total direct coupled to four 225-kw. Deane 

ndent condensers are used, а curious American system of using 

ing steam pumps to drive the condensing side of an engine 

кокай of e ta driving alt pone per much 

шыс ыз 

5 feature of the whole plant is the clectro-posumatio 
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trolling agent, and air compressed to 80 Iba. pressure does the work. 
* Bome illustrations of the «quipment а in а previous 
article published in the Шгвотвтслг, Rv, ber 1st, 1899. 
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The em involves an air compressor and reservoir, pipe 
interlocked 


from these magnets to the interlocking 
зати греч) “Th ro ada i b 14 in ha 18 
А ваіт supply is given by two 14 inches х 

inches air compressors, each capable of compressing 382 feet of free 
air per minute. Tne maximum speed is 120 revolutions 
minate, bat over 30 revolutions are rarely called for, and the bu 
time does not call for more than 100 cubic feet of free air; but large 
capacity is an important safeguard against breakdown, and readers 
possible rapid accumulation of pressure, should the pipes and reser- 
voir have been depleted by a pipe rupture or other cause. 

Current is taken from a set of Ohloride accumulators of 300 ampere- 
hours capacity arranged in duplicate and charged by а rotary trans- 
former driven by current from the main power house, which delivers 
to the batteries 20 amperes at 25 volts. The maximum output of the 
celis із 5 amperes for all purposes. Above the machine isa small model 
of the track with all switches on а black board. The model switches 
move in unison with those of the track itself. 

All signals gravi:ate to danger position, and each requires a single- 
action cylinder to move it. These sre 3 inches x 4 inches, and are tt us 
powerful enough to lift 187 lbs. 1 foot. Switches have double-acting 
cylinders to operate them. i 

With 1,100,050 square feet of area to provide for, the incandescent 
lighting demands 650 E P., the arc lighting 200 н.р, general motor 
service 320 H.P., and the baggage lifts end elevators 381 E P., the maxi- 
mum distance being 3.000 feet. The current for the switch and signal 
work and for synchronising clocks was a mere nothing. The three- 
wire system was desirable, thus enabling 110-volt lamps to be 
employed on the neutral with 220-volt motors on the outers, but it 
was thought to present disadvantages in the small size and large 
number of units necessary, and in place of it there were constructed 
three-wire generators, each capable of giving both 110 and 220-volt 
current at the same time. 

The generators are аро, with 10 poles, compound wound, 
with fields vertically divided. Eighteen feeder circuits were found 
necessary of loop type. There are 48 motors, aggregating 
696 K P., the largest being 50 H.P. They are mostly 220-volt 4-pole 

„ except for the elevators and ventilating fans. 


(To be continued.) 


MEAN PRESSURE INDICATOR. 


Ax instrument for measuring mean pressures was described in a 
paper recently read by Prof. Ripper before the Tastitution of 

hanical The instrument is interesting after one 
has found out from the paper what if really is. Under the head of 
description of the instrument there is absolutely no statement of the 
principle of action, and very little of any kind of description The 
only thing really described is the valve which admits steam to the 
instrumen gures, and is 
form of instrument, whereas it no 


iston 
tervals, we find that his instrament өш of a 
pressure gauge placed alternately in communication with both ends 
of the cylinder so as to register steam pressure, and another ga 
mare l to show the exhaust side pressure. Between 
ve w 


or 
VCC assure gauge 
maintains practically a steady position which is claimed as the real 


& gauge pointer VF 

Ripper if the suitable 

necessary by reason of the fact that 

pressure reading is, of course, on a time basis, whereas the 

C space and the piston travel is a flow- 
Dg quantity ever increasing and decreasing. — 

Tests made on the experimental engine at the Sheffield Technical 
School show that the new instrument corresponds withio ab ut 
2 per cent. with the ordinary indicator, and probably if every engine 
could be compared in this way, so as to get the “rate” of the new 
instrament, it Aen n be used very successfully as а continuous in- 
dicator from w power could be at once read off. Also by means 
of a suitable slow moving integrating movement the instrament 
could be made to record energy like а watt-hour meter, showing at 
any time the number of unite generated since last reading. Tae 
latter реге of the paper deals with the trouble experienced 

w 


if it be worth while to use this 


it d be worth CV 
is practically unaffected, and wo gi 
ebullition, such as described, or even oil would serve and 


3,000,000 foot-pounds used up by a 


remain quiescent in the syphon. Such a paper as this should con- 
tain early in its course a plain and simple decoription of the instru- 
ment it purports to describe. The paper before us, h in itself 
instructive and valuable, would have been more so if bstter put 


There are two dials or pressure one for forward and one 
for back sure, and, obviously, & of rapidly reversing valves 
are part of the apparatus so as to place the instruments in communjca- 
tion alternately with opposite ends of the наш. The mean 
pressure is conveyed to the instrument by allowing the cylinder 
pressures to be communicated through very narrow passages capable 
of being throttled down to such a point that the finger of the dial 
remsins steady. The action of the instrument thus depends upon 
the fact that strength of the gauge spring is insufficient to force 
back the working fluid sufficiently rapidly to allow perceptible motion 
of the finger. Nor oan the higher steam pressure effect the reverse 
movement, and the result is the finger shows the compromise between 
the two endeavours, and this із the mean pem or so near бо it 

t the ату ари alternating 
present 
valves have been кре by a pair of self-acting valves, one a double- 


eee the compression is considerable or the on long 


it will come into 
considerable use. 

Obviously, the instrument endeavours to show the pressure 
which acts upon it during given intervals of time. Time 
is necessarily a factor in the result of keen 
throttling of the flow of a fluid. But the pressure on a piston at 
the commencement or early part of the stroke, say during the first 
30° of crank movement, represents a much movement 
than the third or fourth aros of 30° when the crank is 5 
to, and receding from, the approximately mid-cylinder position о 
the piston. Probably the errors thus introduced ате so closely 
balanced by the similar errors introdaced by the same action at the 
opposite end of the stroke as to be negligible. There appears a 
field for this instrament. The recent experiments of Prof. Weighton 
would have been mach simplified had he had such an instrument to 
at once show what were the mean cylinder Гон for every 
variation of cut-cff. A whole series of tests could be run ina very 
short time, for the instrament would point out the maximum er 
cut-off at once, ао the maximum олю cut-off still 
be indeterminable so simply. There is now only wanted an instru- 
ment to show variations of water consumption on the same principle, 
whereby at once the water or steam consumption cf an engine can be 
read off at onoe. 

It is not essential that such instruments should bs accurate. 
What is essential is that their rating shall be accurate. A 
ship’s chronometer is not wanted to keep correct time, but it is 
wanted to vary from the truth an equal amount every hour. 
It is easy to maks а koown correction. So with these steam engine 
instruments when used on scientifis tests. They need not 
be absolate, but they must have a regular variation, or must always 
show & more forward movement when the occasion demands it, and 
vice versá. They must not show at one time a gaining rate and at 
another time a losing rate. | 


UTILISATION OF WASTE HEAT. 


WarrING on this subject to the Engineer, Mr. Rainey, who is more or 
less biassed in favour of fan draught, presents a few figures to sap- 
port his views. The statement he makes is, that to burn 20а. cg 
uare foot of grate TC ^ 
while at sea the total funnel height is not often more than 40 
to 50 feet—it is 120 feet in the Sco/—the temperature must be 700° 
to 800°. We do not agree with these figures; we consider they are 
rather overstated. We have known it done, and we believe it is 
common practice in Lancashire to-day, that 20 lbs. of coal are burned 
ре rasare от дч рее MOT TETT ee най наш! ча 
e chimney temperature is a long way less than 600°. 


1 1b. of coal has a 
less for 


pound of fuel, Mr. Rainey states that the ash-pit draught must be 
Pink § inch to j inch, bot ie be сша when to 
secure t 


argumen 
the gases this velocity will кө 
‚аз compared with the 
yy to the same effect when 
the ohimney temperature is 500°; obviously, however, the 2,500 foot- 
unds of wr ee bya fan 
Ess to find calorific capacity of 
ultimately de:ives its enerzy. This swells the fan 
or 60,000 or say to 100,000 or 120,000, if the inefficiency 
taken into account. 
If we assume that only half the chimney waste is a — 


ЕЕ 
E 
g 


still be one million heat units saved to set against the fuel to 
drive the fan—a two-fold saving that may be further increased if 
suitable means are employed to more com absorb the heat frem 


the fiae gases. 
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The mechanical efficiency of a fan and engine combined is given 
at 60 per cent., the fan alone being credited with 70 per cent. Small 
plante are rated at 50 per cent. efficisncy and on this basis 6,220 foot- 

unds of energy are assumed to be needed to give the necessary 

ught velocity. This is, of course, too favourable a way of vuttiog 
the case for fan draught, for it ignores the thermo-dynamic efficiency 
of the steam engine that drives the fan and generally the plant 
сш, excepting only, as just stated, the mechanical efficiency of 
and en 

The following table is given as taken from actual plants, in order 

to show the results possible with water heaters :— 


„„ rri 


Gases entering heater | 610 506 550 
» leaving js 340 

Water entering heater 110 84 185 ; 

eaving „ 287 276 305 | 300 900 

Gain in temperature 167 . 192 , 120 146 110 

Fuel saving per cent. | 167 , 193 | 120 | 145 | 11:0 


115 1 
11:6 | 106 165 |181 


In each case а first heating was effected by the condenser. 

The cost of putting in and running a fan draught is said te be 60 to 
: 40 per cent. of that of a chimney. We presume first cost and interest 
of the chimney are put against first cost, interest and power consump- 
tion of the fan. A case is cited where a fan for 6,000 нр. is run for 
0*6 p or say for 36 н.р. If this only effected a saving of 5 per 
cent. it would still be most satisfactory, but we see no reason why in 
good designsat least 10 to 15 per cent. of fuel should not be cconomised, 
though it should not be forgotten that to do this, there must be an 
additional expenditure on economisers. 


THE PRODUCTION OF LIGHT BY 
' ELECTRICITY AND GAS. 


By ED. O. pz SEGUNDO, A. M. Tast. O. E. 


(Concluded from page 688.) 


WHEN considering the probability of electric energy 
being supplied at a chea rate, it must not be 
forgotten that in the case of electric light undertakings, 
a proper allowanoe has to be made by the under- 
takers for interest and redemption of capital, and this 


is a very appreciable amount, being about 15 per cent. of the - 


total cost of the light. In course of time this item will be 
wiped off and need not be taken into account in calculating 
the price at which electrical energy can be sold by a com- 
pany or local authority. There is another point of great 
Importance in connection with arc lighting, the candle- 
power repr soe the arc lamp does not deteriorate with age, 
nor is it affected by winds and storms. Now, the incandes- 
cent gas is very appreciably affected by wind and storms, in 
fact, it is not an uncommon experience to find it necessary 
to renew a considerable percentage of mantles after a storm. 
The cost of electrical energy for public lighting should 
decrease in the future; first, because the item for interest and 
redemption will fall away ; and, secondly, because the labour 
coats will decrease as the use of arc lighting spreads. | 

It is easily.seen that the supply of electrical energy to the 
public can be made cheaper if either the oost of production is 
reduced, or if the efficiency of the means employed for con- 
„ energy into light is онай 

With regard to the first alternative it is usually assumed 
that the cost of production of electrical energy is made up 
of the following items :— 


Fuel. 

O:1, waste, and water. 

Labour and superintendence. 
Maintenance, depreciation, and repairs. 
Factory rent, rates and taxes. 

Olerical assistance at factory. 

General stores. 


These are no doubt, strictly speaking, the chief sources of 
outlay in the process of generating and distributing electric 
energy with which the engineer concerns himself. But thedireo- 
tors of an electric supply company have to take into account 
among other items a farther and more serious source of possible 
loes, namely, that under the conditions of the provisional orders 


in virtue of which the supply companies are allowed to come 
into existence, it is absolately шиш that the company 
“make hay while the san shines,” as otherwise after 
the ате of the prescribed number of years the local 
authority within whose power it may be to acquire the 
undertaking may, and probably will, exercise its right to 
purchase the company’s plant, machinery and business on 
terms which will not take into account, any capital expendi- 
ture which the compeny may during its life have incurred 
through mistakes, breakdowns, or accidents or misfortune of 
any kind. The general terms upon which a local authority 
may acquire the undertaking of an electrio lighting company 


, are known to moat of us, and fully justify a co 


mpany in 
making as large a profit as may be deemed desirable, ‘The 
prices charged by supply companies working under pro- 
visional orders are therefore not necessarily a criterion of 
what can actually be done in the way of cheap electricity. 
A glance at the results obtained by a local authority who 
have themselves undertaken the public supply of electrical 
energy without the intermediate private company, will show 
that the difference in the price at which electrical energy can 
be profitably sold in these circumstances is very appreciably 
lower than that charged by any public supply company. 
In 1892, that is eight years ago, the Bradford Corporation were 
able to produce electrical energy at a total cost of 4°04d. per 
unit sold, including depreciation and proportion of redemp- 
tion fund, the oost, without depreciation or redemption, 
being 1°95d. per unit sold. The cost for 1598 was 1:49d. 
per unit sold, without ош or depreciation, and this 
will, no doubt, be further reduced as time goes on. 

It may be argued that at Bradford the absence of any 
restrictions ag regards smoke consumption and the prorimity 
of coal pits place the economic production of electricity in a 
more advantageous position than in other towns; this is 
true, but the difference in the cost attributable to the use of 
more expensive coal is not so great as might be imagined at 
^ue sight, jd. per unit sold would be an ample allowance 
or this. 

In connection with the question of the reduction of the 
cost of production, I feel very strongly that any new 
company starting to supply a district with electrical 
energy should not ignore the many important advantages 
of gas power. It has been demonstrated beyond doubt 
or cavil in numberless instances in England, on the 
Continent, and in America, that 1 1H.P.-hour can 
ио with a consumption of not more than 1 lb. 

uel їп a Dowson (or other equally efficient) power 
generator, and the only objection brought agai 

gas engine by authorities on oentral station equipment, 
namely, that the gas engine is not sufficiently steady in 
speed, has now been overcome by the improvement in 
the arrangement of the cylinders of gas engines specially 
designed for driving dynamos. Further, the suggestion that 
large enough unite cannot be obtained no longer holds. For 
some time 300 and 600 H.P, gas engines worked by producer 
and towns’ gas have ‘been in daily use with ectly satis- 
factory resulta. The very great saving in labour and coal 
which can be effected by the use of engines instead of 
steam engines is at onoe apparent; if the contention of 
at least one manufacturer of gas engines of jarge power can 
be borne out in every-day work, namely, that the engine of 
650 І.н.р. will give 1 r.H.P.hour with an e itare of 
of 8,000 B. Th. U. corresponding to 0°75 lbs. of fuel in the 
generator, the reduction in the oost of production of eleo- 
trical energy would be material; firstly, on account of the 
decreased fuel consumption; secondly, by the saving of 
labour; thirdly, owing to the saving in the stand-by losses 
in boilers inevitably incurred with power generation by 
steam. 

As long ago as 1894, it was proved by actual work in 
practi that with gas engines the oost of electrical 
per unit delivered in even so small a quantity as 8,000 units 
per annum, was almost exactly 2d. per unit with gas at 3e. 3d. 
рег 1,000 in the case of an installation of only 800 lampe. 
Assuming that the engine only consumed 17 cubic feet of gas 
per indicated horse-power per hour, and that 15,000 H. P. 
hours per annum were produced, the saving by using Dowson 
gas instead of town gas, would be the difference between 
15,000 x 17 = 255,000 cubic feet at 3s. 3d. per 1,000 
or 9,945d., and about four times the number of cubic feet of 
Dowson gas at 3d. per 1,000 cubic feet or 3,060d., a saving of 


be · 
of 
gas 
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6,8854, or a little over Iths of a penny per unit delivered, 
bringing the price down to 1d. per unit delivered. 
With regard to the second point, namely, the possible in- 


crease of efficiency of the means adopted to convert electricity 


or gas into light, it is perhaps quite sufficient to merely state 
that according to Prof. Tyndall, the efficiency of the gas 
burner is 0°817 per cent., and that of the incandescent lamp 
reel per cent. There is certainly room for improvement 


point of view of light for light only. Bat the oogt of the 
i ght, so to speak, is not the only 


is anxious to be informed is, whether it will oost him 
more to light his house by electricity with incandescent 
lamps than by gas. The intelligent householder does not 
look only at his bill when trying to make the com- 
ison, but at his bill for decorations, and indirectly at his 

"в and ohemist's bill. In these circumstances it is 

hope less to arrive at any scientific or theoretical basis for 
comparison, but it will be seen from what has gone before 


that if electrical en be obtainable by the public at 
anything like 3d. per unit, electric lighting by incandescent 


lamps will not cost more, light for light, than gas, and the 
indisputable advantages of electric lighting as compared with 
gas, for houses Ap adipe would .place electric lighting 
8 concours as far as gas is conoerned in our homes. 
It is indeed а question whether the pecuniary and 
sentimental value attaching to the advantages of eleo- 
tric light do not, even at the price of 6d. unit, more 
than counter-balance the extra cost, light for light. It is 
evident that a very large and an increasing namber of 
people must think so, as the increasing outputs of our 
central electric generating stations testify... 

The conclusions arrived at in the foregoing pages may be 
tabulated as follows : — 


| "90H 
НЕЕ 
GAS, . ELECTRICITY, 3228 

238 3 

Ө БН 

82 8 2 

Cost per 282 6 2 

1 s o © & 32 

Conditions. Sande Conditions. 22.5 0 3 

E 33 gz 

hours, 5285 

Ordinary Soot burnergiving 19d. High efficiency incan- 3:254. 

8 candles per cubic foot descent lamps, 8 watts | including 
of gas consumed per per candle throughout | renewals. 
hour. Gas at 3s. per useful life. 

thousand. 

Ordinary 5-foot burner giv- 15d. Ordinary efficiency incan- 8:33d. 
ing 2:4 candles per cubic descent lamps,4°5 watts | including 
foot of gas consumed per candle throughout | renewals. 
per hour in every day useful life. 
work. Gas at 38s. per 
thousand, 

Incandescent gas-light in 3:84. | Nernst lamp, 14 watts per 254. 
domestic use. ife of ‘including candle. 


mantle 400 hours on the 
average, $4 cubic feet 
of gas consum per 
hour, average intensity 
of light, 40c.p. Price of 
gas 8s. per thousand, 


Jö C 


renewals. 
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INCANDESOENT Gas AND Exvrorrio Аво FOR OUTDOOR USB. 


INCANDESCENT GAS.—Remarks. 


Intensity of light per cubic foot gas 
consumed diminishes owing to 
deterioration of mantle. \ 


Not affected to any appreoiable 
extent by such variations as 
may now occur in pressure of 
supply. ; 


ELECTRIC ARC.—Remarks. 
Intensity of light does not alter with 
age. 


To maintain at proper efficiency 
great care has to be exercised 
to regulate the supply so 
that pressure varies as little as 
possible. 


Burner must be protected from 
draughts which affect candle- 
power emitted. 


Not affected by draughts, 


Burners must be kept very clean so 
as not to have air supply re- 
stricted. Mantles liable to be 
broken by high winds. 


Not affected by high winds. 


l. It is рш nca _to define a basis for com- 


gas and electric lighting 

2. If the ordinary pared with the 
16-c.P. incandescent lamp for domestic lighting, then on the 
basis of light for light only gas at 83. per 1,000 is equivalent 
to 81d. рег Board of Trade unit, but that when the saving 
effected by the use of the electric light is taken into account, 
together with other material advantages, it is possible that 
electricity at 4d. per Board of Trade unit will, commercially, 
be equivalent to gas at 8s. per 1,000. 

3. Lighting by incandescent gas is cheaper than by electric 
glow lamps. | 

4. Arc lighting is cheaper than any form of ordinary gas 
lighting or incandescent gas lighting. 

5. Some forms of intensified gas incandescent lighting bid 
fair to compete with arc lighting, but their practical utility 
is not yet sufficiently demonstrated. | 

It will be interesting to compare the actual charges made 
by electric supply companies with the figures we have arrived 
at as the equivalents for gas lighting on the basis of candle- 
power only, and thus be able to form an idea as to the 
probability of electric light becoming as cheap as gas in the 
near future. It must be borne in mind that the under- 
mentioned prioes are fixed with due consideration to the 
disabilities under which electrical companies now labour and 
to which reference has already been made. 


Localit Lighting Capacity Price charged to private 
y authority. of plant. consumers per unit. 
: KW. 
Aberdeen i .. | Corporation | 1,800 
Belfast .. ..  .. т 2,850 | Ux her] For lighting, 
4d. first hour | 
| lad. after FOr power. 
Bradford .. ‘ is i 2,769 44d. for lighting. 
. intermittent power, 
1d. continuous ' 

i | е . 
Brighton .. es a 4,210 | a б дон | For lighting, 
Edinburgh - os " 8,187 . for lighting. 

144. for power. 
Liverpool is x 7,090 4d. for lighting. 
б i 9d. and 1d. for power, 
Oldham .. T" "m 7 1,882 4d. and 2d. for lighting. 


24d. for street lighting. 


The above are taken from the ELECTRICAL REVIEW list 
of Electricity Works of the United Kingdom, and serve to 
show not only what is being done in the way of cheap elec- 
tricity, but what may be looked forward to in this direction. 
We think a consideration of these figures will sufficiently 
indicate whether or not it is probable that before very long 
electrical energy will be supplied at a price that will com- 
pare favourably with the cost of gas lighting on the basis 
even of equivalent illumination. | 


Hall.—The electrio tram system was extended to the 
Holderness Road on Tuesday last week. There was an official trial 
in the morning at which pry sd Yorke, R. B, Board of Trade inspector, 
was present. The Board of ө inspector made several suggestions 
as to the rate of speed and other matters. - It is intended to main: 
tain a three minutes service practically the whole of the day. 
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REVIEWS. 


La Télégraphie sans Fils, Par ANDRE Broca. Paris: 
Gauthier-Villars, Imprimeur-Libraire. 1899. | 


Signalling through Space without Wires: the Work of Hertz 
and his Successors. By OLIVER J. Lopar, F. R. S. 
London: The Electrician Printing and Publishing Com- 
pany. 

M. Broca’s little manual is chiefly devoted to that kind of 
wirelees telegraphy, in which the vehicle for transmitting 
the signal is electric waves. 
is taken up with а simple and popular explanation of the 
nature and mechanism of electric waves, in which the 
author, with great advantage, makes use of hydraulic 
Tet» This method is very good as far as it goes, but 
it still leaves a great deal to be understood, and is, conse- 

uently unsatisfactory to the man who wishes to know all 
about electric wave telegraphy. М. Broca's explanation of 
the function of the vertical conductors in wireless tele- 

by seems to us wanting in completeness ; he ap 

to consider that it plays the same part as Franklin's lightning 

conductor. He considers Franklin to be the true and first 

inventor of this important improvement in wireless tele- 
graphy! M. Brooa’s book may, however, be recommended 
as а usefal introductory treatise in the study of wireless 

Brol Lod T 

. Prof. ge's book is a second edition of his Royal 


Institution lecture on the work of Hertz, with considerable 


additions on recent developments of signalling throngh 
space without wires. Dr. Lodge is a master of the th 
of his subject, and has besides made considerable experi- 
mental contributions to wireless telegraphy. If his interest- 
ing and valuable little work has a fault, it is that he fails to 
do justice to some of his co-workers. In his chapter on 
*Ooherer History," he discovers the nucleus of the 
coherer in Guitard’s dust experiment of 1850. He 
passes on from that to Rayleigh’s experiments on the 
effect of electrostatic induction on water jets. Hughes, 
Branly's and bis own experiments are fully described, but no 
mention is made of the experiments of Mr. S. A. Varley, 
who desoribed, in a paper read before the British Asso- 
ciation in 1870, all the essential properties of the coherer. 
Mr. Varley, as long ago as 1866, applied what would now 
be called a carbon coherer as a lightning proteotor for tele- 
graphio a That Varley ош understood the 
action of the coherer may be seen from the following sentencer, 
quoted from the above-mentioned paper: The author, when 
experimenting with electric currents of varying degrees of 
tensiov, had observed the very great resistance which a 
loose mass of dust, composed even of conducting matter, 
will op to electric currents of moderate tension. With 
a tension of, say, 50 Daniell cells, no appreciable quantity 
will across the dust of blacklead or fine charcoal powder 
loosely arranged, even where the battery poles are approached 
very near to one another. If the tension be increased to, say, 
200 or 300 cells, the particles arrange themselves by elec- 
trical attraction olose to one another, making good electrical 
contact, and forming a channel or bridge through which the 
current freely passes.” — Varley's explanation of the action of 
the coherer а abeurdly simple oom with the 
elaborate explanations of its action which have been 
recently in vogue. The coherer is not directly sensitive 
to electric waves, but only to bigh tensions, whether 
induced in its electrodes by electric waves or by a constant 
E. M. F. from a battery. The decoherence of the powder by 
shaking was also mentioned by Varley in the paper cited. 
Dr. Lodge appears to be equally unfair, if not ungenerous, 
in dealing with the im nt work done by Mr. Marconi in 
wireless telegraphy. e ваув there was no point of novelty 
in Mr. Marconi's apparatus when he took it in a sealed box to 
the Post Office, but “with the powerful aid of the Post, Office 
Signor Marconi proceeded to develop his system of telegraphy 
on a large scale.” Now, as a matter of fact, Marconi got 
no assistance from the Post Office, except what would be 
given to any inventor who wished to demonstrate his invention 
to the Post Office authorities. Dealing with the vertical con- 
ductor, which in Marconi’s, hands has made wireless tele- 
graphy a practical sucoess, Lodge gays: — This elevated 
plate, connected as it now is through a simple spark gap 


A great part of the treatise 


4 Travers VElectricité. 


with the earth, is an obvions modification of a Herts 
vibrator; for it may be regarded simply as a Hertz vibrator 
with its axis vertical, as Hertz often used it, and with its 
lower plate replaced by the earth, so as to double the avail- 
able capacity.” Obvious as this now is after the event, it 
did not occur to Dr. ee or any other of Marooni's pre- 
decessors in this field. When sending and reoeiving wires 
connected to the earth are ge thinks the 
resemblance to the Hertz vibrator no longer holds, and that 
the signals are not, in fact, transmitted by Hertzian waves 
but by electrostatic induction. The doctors evidently differ 
on this question. 

Dr. Lodge’s asides are usually not the least interesting 
acd amusing his discourse, In this treatise on sig- 
nalling without wires he manages to introduce some highly 
original criticisms on our Patent Laws. “In the present 
state of the law in this country, it appears to be necessary 
for а scientific man, whose investigations may have ап 
practical bearing, to refrain from communicating his wor 
to a scientific society, or publishing it in any journal, until 
he has registered it and paid a fee to the Government under 
the so-called Patent Law.” In what country is this not the 
case? This unfortunate system is well calculated to pre- 
vent scientific men in general from giving any attention to 
practical applications, and to deter them from an attempt 
to make their researches useful to the commanity.” 
Why should this be so? The scientific man саа 
get his invention protected by the Patent Law within 
a few days after he has sent in his specification, 
and is then at liberty to read his paper or publish it 
without forfeiting his righta. Dr. Lodge considers that in 
an ideal patent law the courts should take cognisance of dis- 
ooveries or fundamental steps in an invention communicated 
to and officially dated by a responsible scientific society, and 
thereafter ао the discoverer деп due and 5 
recompense as seem appropriate when a great industry 
has ыеп са the besis of that same discovery or funda- 
mental invention. Such a patent law would be truly 

legislation for the benefit of scientific men. Besides. 
it assumes that patent rights should hold over an indefinite 
period. Would it be an advantage to substitute a number 
of centres of registration, for the single centre appointed by 
the present patent law, in order to save the scientific man 4 
little trouble ? | 

A great deal of interesting matter relating to wireless 
telegraphy will be found set forth in this little book in Dr. 
Lodge’s own inimitable style. In some caseq he appears to 
assume that his readers already know a great deal about it, 
and his explanations are consequently difficult to follow. A 
little more about the theory of electric waves by one so able 
to expound it would have been welcome, Some interesting 
коа on the diseleotrification of metals and other 

i by light are given, though their connection with 
signalling without wires is not obvious. 


By Gerorces DART. Paris: 
Libraire Nony & Cie. "E 

This imposing volume deals in a popular style with the 
whole range of the ever-increasing & ано T electricity 
to meet the. needs of men. The book is dedicated to the 
author's sons, and it would undoubtedly form very interesting 
reading to a pus with scientific tastes, though a little 

revious knowledge of electricity would be necessary. The 

ook "ече, illustrated with apparatus and machinery, 
and with portraits of the leading lights and founders of the 
science. 

The author lightens his exposition by шошо һеге 
and there electrical anecdotes which аге,ав a rule, exceedingly 
good and à propos. For instance, in discussing the question, 
What is electricity? he says that a schoolboy was 


once asked this question by an  inspeotor 
failing to see the irony in the eraminer’s tone, 


he seid: “І knew what it was yesterday, but to-day 
I have forgotten." The inspector beweiled the loss to 
mankind entailed by the defective memory of this youthfal 
genius. How often will this chestnut appear in various 
guises? Another story about the Central Telegraph Office at 
St. Martin-le-Grand illustrates the contempt for distance 
engendered by familiarity in the mind of the telegraph clerk. 
Two telegraph clerks sat in separate rooms at St, Martin-le- 
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Grand; one had charge of a wire to Dover and the other of 
а wire to Paris through Havre. Clerk No. 1 discovered that 
he had left his pipe in No. 2’sroom. He asked his boy 
messenger to fetch his pipe for him, but the youth replied 
that it wan no part of his duty to fetch pipes. No. 1 then 
called up Dover to put htm in connection with Paris, and 
Paris to put him in connection with London by Havre. He 
now telegraphed to clerk No. 2 to send his boy with the 
pipe, as his own boy had refused to fetch it. 

. M. Dary's book contains chapters on What is eleotricity ? 
atmospheric electricity; telegraphy; telephony; electric 
lighting; eleotric traction ; electrotypy ; electric navigation ; 
the phonograph; electric horology; medical and surgical 
electricity ; electricity on coasta; applications in naval war- 
fare; military applications; applications to agriculture; 
applications to railways; domestic applications; miscel- 
laneous app csont dangers of electricity ; electric installa- 
tions at the Paris Exhibition, 1900. 

"This list will show how extensive is the scope of M. 
Dary’s volume, The information is remarkably accurate 
and up to date. Interesting biographies of the great dis- 
coverers of electric phenomena are given, and a much better 
appreciation than is usual with French authors of the work 
of foreign scientists and engineers is shown. | 

Where the range of subjecta is so wide, a complete and 
exhaustive treatment of every subject is not to be expected. 
For instance, in treating of the origin of atmospheric elec- 
tricity, M. Dary mentions evaporation as the principal 
agency, though it has been shown that evaporation has 
nothing to do with it, and makes no mention of Lenard’s 
discovery of the generation of atmospheric electricity b 
waterfalls, nor of the discharge of electricity from the eart 
under the influence of sunlight. Planté's riments are 
considered to give а complete explanation of the globular 
lightning, but this is by no means generally admitted ; the 
more recent experiments of Righi, which have an important 
bearing on this subject, are not described. 

It is rather surprising that M. Dary, in discussing the 
Nernst lamp, does not mention the earlier work of 
Jablochkoff and other interesting experiments carried out in 
this field in Franoe, 

Though such deficienciesas these occur here and there in the 
book, it is, on the whole, wonderfully complete, accurate, and 
up todate. The book would form an excellent guide to enable 
а non-technical visitor to the Paris Exhibition to get a good 
general grasp of the operation of the electrical machinery 
which, in bewildering variety, will be thrust upon his 
attention. 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTB.— 1900. 


Compiled expressly for this journal by W. P. Тномрвон & Co. Electrical Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, Manchester, 
and Birmingham, to whom all inquiries should be addressed. 


6,101. “Improvements in and connected with micro-telephones.” H. OPPEN- 
HEIMER. (Actien Gesellschaft Mix & Genest, Germany.) Dated April 2nd. 

6,103. “Improvements in and relating to shade rings for use in connection 
with electrical and other lampholders." R. O’Brien. Dated April 2nd. 

6,129. “Improvements in and connected with the production of paste carriers 
for collectors of electricity." R. von GRAizEL. Dated April 2nd. 

6,141. “Improvements in magneto electric - generators for electric ignition 
purposes.“ A.F.Evaws. Dated April 2nd. 

6,158. “Improvements in and connected with electrically propelled motor 
vehicles.“ P. M. Justice. (Columbia and Electric Vehicle Company, United 
States.) Dated April 2nd. (Complete.) 

6,188. “Improvements in armoured conduits for electric wires." 
BovriLLIER and W. B. Hunter. Dated April 3rd. (Complete.) 

6,304. “Improvements in and appertaining to switches for electro-motors." 
Н. C. Гоховром and S. Dale. Dated April 3rd. 

6,209. “Improvements in electric bonds for street mains." 
(A. A. Knudson, United States.) Dated April 3rd. 

6,217. “An improved compound or material for bearings valves cells for 
storage batteries and similar purposes.” P. H. Коѕкхнасн. Dated April 3rd. 
(Com plete.) 

6,218. “Improvements in machines for electrically heating, welding, or 
working metals." C. L. Corrin. Dated April 3rd. Complete.) 

6,227. Improved electrical gas igniting apparatus." J. SCHWARZENBACIL, 
Dated April 8rd. 

6,244. “Improvements in and apparatus for manufacturing plates for 
secondary electric batteries." L. Daviv. Dated April 3rd. 

6,201. "Improvements in electric switches and resistances." 
son. Dated April 3rd. (Complete.) 

6,270. "Improvements in shade or globe holders for electric lights." 
Bxk VERS. Dated April áth. 


J. B. 


б. BREWER. 


C. W. ATKIN- 
Je G. 


of the pistons are limited so that the discs сап only turn when in oe 


x 


6,296. 
4th. (Complete.) | 

6,801. “Improvements in or connected with means for electrically igniting 
miners’ safety lamps." W. Best. Dated April 4th. 

6,319. “Improvements in, and in apparatus for the production of soda and 
chlorine by the electrolysis of chloride of sodium, the invention being alsoapplic- 
able for the production of potassium, sodium, aluminium or other metals of the 
same class.” Н. А. Conv and E. GEISENBERGER. Dated April 4th. 

6,817. Improved automatic interrupter for overhead conducting wires and 
the like.“ W. P. THompson. (E. Vittani, Italy. Dated April 4th. 

6.848. “А new and improved insulation for electrical wires.” Н. W. WEBB. 
Dated April 5th. 

6,885. ‘Improved methods of and apparatus for electrically separating the 
relatively volatile liquid component from the component of relatively fixed 
substances of composite liquids.” J. F.CooLEv. Dated April 5th. (Complete.) 

6,405. "Improvements in switches for use with electric motors.” W. Н. Scorr. 
Dated April 5th. 

6,475. “ A self-contained electric incandescent lamp and method of charging 
same," E.HanNETT. Dated April 6th. 

6,478. “Improvements in electro-magnetic mechanism.” 
April6th. (Complete.) 

6,179. “Improved accumulator plate.” 
(Complete.) 

6,488. Ап e in apparatus for simultaneously actuating from one 
point the controlling switches of the several electrical motor cars of а train." 
SIEMENS Bros. & Co., LIMITED. (Siemens and Halske Actien Gesellschaft, 
Germany.) Dated April 6th. (Complete.) 

6,496. “ Ап improved automatic circuit breaker for use in connection with 
electric railways.” Ј. БкорЕс and M. OREL. Dated April 6th. 

6.499. Ар electric meter depending on the electrolysis of mercury." R. A. 
LkETrEL DT. Dated April 7th. 

6,526. Improvements in electric fire alarms." A. MUNKER. Dated April 7th. 
(Complete.) 

6,528. "Improvements in or relating to electrolytic apparatus.” 
RicHanpson and M. WuiTwiLL. Dated April 7th. 

6,530. "Improved capillary diaph в for’ electrolytic apparatus.“ J. C. 
RicHARbsoN and М. WHITWILL. ated April 7th. 

6,538. “ Photomatic - telegraphy by electricity for transmitting pictorial 
particulars so as to reproduce from distant places facsimiles of direct portraitures 
automatically and speedily.” F. M. Browne and R. Rowe. Dated April 7th. 

6,540. “Improvements in or relating to electric railways with underground 
conductors.” M. STEIN. Dated April 7th. (Complete.) 

6,548. “Improvements in brush-holders for dynamo machines or electric 
motors.“ H. B. WHITMORE, Dated April 7th. 

6,564. “Improvements in reflectors for electric incandescence lamps.“ R. 
GAERTNER, Dated April 7th. (Complete.) 

6,568. Method for heating conductors of the second class.” 
April 7th. 

6,569. “Improvements in or 15 to the heating of conductors of the 
second-class.” C. Raas., Dated April 7th. 


"Improvements in electric furnaces.” W.»BoncHEns. Dated Apri 


W. F. Jones. Dated 


P. Risse, Dated April 6th. 


J. C. 


C. Rass. Dated 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. Р. 'T'HoMPSON 
and Co., 822, High Holborn, W. C., and at Liverpool, Manchester, and Birming 


1887. 


18,460. ''improvements in out-onts for electric lighting and other uses.” A. 
Watson. Dated August 9th, 1897. To increase the length of the fusible 
wire, and thus reduce the risk of short-circuiting, the base is made with a 
circular or other shaped boss round a considerable portion of which the fusible 
wire passes. Recesses are formed in the boss to receive terminals to which the 
lesds and fusible wire are secured. The wire may take a zig-zag course round 
the boss, the various lengths being separated by ribs on the boss, or a ledge may 
be formed on the boss to support the wire, the ledge or boss being in some cases 
grooved to receive the molten wire, if fused. 8 claims. 


16,610. “‘improvements in olectrical ourrent distributing fuse and switohboards."’ 
A. Watson. Dated August 10th, 1897. Each sub-current terminal is connected 
to the omnibus bar by contacts which are joined by & fusible wire and carried 
on an insulating holder. The contact is forked to embrace the terminal. The 
fuse carrier is shown partly sprung into place. 8 claims. 


18,662. “ improvements in electric controllers for railway vehicles.” 8. Harris. 
Dated August 10th, 1897. Relates to & magnetio aro interrupter, and to an inter- 
locking device for switches for railway vehicles. The drum of the main switch 
is preferably of magnetic material, and is surrounded by two coils suitably con- 
nected to the circuit and arranged to blow out any arc formed at the contact 
fingers. The interlocking device consists of two notched discs fitted on the 
spindles of the drums and sliding pistons carried on a support, The movement 
rela- 
tive positions. 13 claims. 


18,644. ‘improvements in electrio telegraphy.” 0. J. l. and A. Muirhead. 
Dated August 11+, 1897. Relates toa system of signalling by Hertzianradiations 
in which the sending and receiving stations are provided with raised surface 
plates or are connected by bare or uninsulated wires; wires terminating in 
surface plates may be employed for part of the distance. Each station is 
equipped for transmitting and receiving, the line connection being changed by a 
switch which is preferably provided with earth and line contacts, and means for 
short circuiting the coherer when not in use. Single or double spark gaps may 
be employed. Several single-contact or other coherers may be arranged in 
parallel, the springs being brought together so as to be operated in sequence by a 
rotating cam. А cohererinay be formed of filings placed on a partially-varnished 
plate situated over a magnet, and covered by а second spring-supported plate 
resting on the filings. The coherer may be arranged in one arm of a Wheatetone 
bridge, the second arm on the same side having & колеп ECHO MAER 
The other two arms of the bridge are formed of resistances, the battery being 
arranged across one axis while the receiver is across the other. The coherer 
may be arranged in series with the battery and receiver, these being shunted b 
a condenser, or the receiver may be in the secondary circuit of an induction coil, 
the primary of which is in series with the cohererand battery. When syntonised 
circuits are employed, the battery and receiver circuit is attached at the centre 
point so as not to affect the balance. Raised metal rods may be employed as 
radiators. 8 claims. 


18,667. ''improvoments in hand electrical firing apparatus, applicable for firi 
ordnance, g es, mining oha and the like." C. А. MoEvoy. Dated Augus 
llth, 1897. Relates to electric firing devices, Ап outer cylindrical case is closed 
at one end by a non-conducting disc carrying two terminal pieces, and at the 
other end by а сар. A dry battery is held down within the casing by the 
wooden ring so that one pole of the battery is always in connection through the 
spring with one terminal piece, while the other piece is connected by a metal 
plate to the casing. The circuit is closed by pressing the spring pusher inwards 
so as to cause the contact pin to press the contact on the end of the battery. 
2 claims. Е. "PAD à 
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19,668. “A new material for the manufacture ef electrio oondnite." С. Hannay 
and P. J. Thom. Dated August 12th, 1897. Conduits are formed of diatomaceous 
earth, such as Barbadoes earth or diatomite, mixed with paper or other pulp. 
The pulp is burnt out and the conduit impregnated with a solution of asphalt, 
&c. The conduit may be of any form and with any joint. 1 claim. 


30,001. “improvements in гаймау aero-electric brakes." C. L Dated 
December 18th, 1897. Relates to compressed-air brakes, and includes a com- 
pression pump, and an engineer's valve on the locomotive, and a distributing 
valve, a system of reservoirs and a brake cylinder on the vehicles. The rising 
of а diaphragm between two chambers causes an electric circuit to be closed 
and an electro-magnet on each vehicle opens a valve, thereby instantaneously 
emptying the train-pipe. The instantaneous release of the brakes is effected 
by turning a plug, thereby closing a circuit and causing a series of electro- 
magnets to open the exhaust valves on the brake cylinders. 9 claims. 


30,023. “improvements in electric olev " MW. Н. h. (F. J. Spragee.) 
Dated December 81st, 1897. Relates to „ ifts. Two motors 
in series are employed. Each armature shaft is fitted with a pair of worms 
respectively. One pair of worms engages with two worm-wheels on the shaft 
of the winding drum, and the other pair of worms with two wheels on a shaft 
which is geared positively with the drum shaft by spur wheels. Synchronous 
working of the motors is thus ensured. One half of the drum is made witb a 
right-hand groove, and the other with a left-hand groove. The two pairs of 
ropes leading to the cage are wound on the middle portion of the drum and two 
other pairs of ropes leading to the balance weight are coiled on the ends of the 
drum. Guide-pulleys for the ropes are mounted on a shaft threaded oppositely 
at ite ends with a pitch equal to that of the grooves on the drum, and driven 
from the shaft by gears and an intermediate shaft which may be of any length. 
Shoe brakes fit to drums on the armature shafts are normally applied by 
springs and kept out of action by solenoids acting through toggle levers. In the 
event of the lifting ropes becoming slack or mounting the ridges separatiog the 
grooves on the drum, а switch is automatically operated to stop the motors. То 
secure ready adjustment, the worm wheels and the spur wheels are bolted to a 
common flange. 8 claims. 


7,796. “Electrical switch.” F. Nwans. Dated April Ist, 199%. The contact 
bar is carried by a block of ebonite centrally pivoted and provided with an 
upwardly-projecting pin. The tumbler is slotted at the bottom and engages 
with the pin so rocking the block and making or breaking contact, a quick 
break being given by a spring. The contact-lever is divided and engages with 
slotted fixed contacts. The provisional specification states that the block is 
аса to the cover and operates the contact-arm when the cover is rotated. 2 
claims. 


lamp, or а globe for an arc, is blown with an enlarged upper part, which 
is more or less flattened to curry ап advertisement or decorative design on 
its lower surface, and has its upper surface either silvered or made of 
opal, frosted, or coloured glass, to reflect light through an advertisement, 
and to serve as a shade. The body of the globe or bulb may be coloured 
or frosted to contrast or harmonise with the upper part. The silvering 
and the advertisement may be burnt on, or enamelled. 1 claim. 


7,995. "An improved construction e! fusible out-out for electric eirouits.^ Т. 
Barton. Dated April 2nd, 1898. A block of insulating material is perforated to 
receive the shanks of plug or other terminals, which are secured by nuts. The 
fuse wire is clamped by the nuts. The block is formed with raised edges and 
ends to facilitate handling, and may be hinged to а support, such ав а distribu- 
tion board. 1 claim. 


7,903. improvements In eleetrie switches.” J. M. D. Soule. Dated April 2nd, 
1998, The contact plate fitted to be turned between the plates has oppositely- 
arranged projections, the former of which is connected to one end of an 
insulated spring, while the latter engages in a slot of the key. The porcelain 
basc, contact plate, and key are relatively adjustable by means of the nuts of the 
square-headed bolt, and the cover is held between the shoulder of the key and a 
shoulder of the base. 4 claims. 


7,961. “| in eleetrie switohee." А. Wilson. Dated April 2nd, 
1H98, Switches for motors so arranged that the fleld-magnet circuit is com- 
pleted before tbe armature circuit, and in the event of the fleld circuit breaking 
the main circuit is also broken. The appsratus may also be arranged to break 
the circuit should the current become excessive. The main contact arm is 
mounted loosely on the spindle on which the regulating &rm is rigidly fixed. 
The arm carries a heel-piece adapted to engage a spring fixed on the arm and 
draw it into the position shown in full lines, so completing the field circuit. The 
arm is held in this position by a catch controlled by the magnet wound in series 
with the field. The arm сар then be moved independently, a wedge depressing 
the spring and freeing the extension. On moving the arm back again a stud 
strikes а contact spring and short-circuits the magnet. The catch is thus 
released and the arm gives a quick break under the action of a spring. Spark- 
ing is thus prevented at the contact. The catch is similarly released should the 
field circuit be broken. An additional but reversed winding may be arranged 
in the magnet to neutralise the field winding in case of excessive current. The 
heel piece may be replaced by a suitable pin. 3 claims. 


6,048. “1 [а sockets ог boiders for Incandescent electric lamps." 
. W. (Algemene Elektricitats-Geselieohaft.) Dated April 4th, 1898. 
Holders for incandescent lamps. A plunger-carrier consists of a block which 
has a lip turned in to retain the hollow plunger and the spring, and is secured 
in the insulating body by a screw. 2 claims. 


6,084. “ means for fixing or fitting Incandescent electric lamps Into 
lanternas.” Кг rhe, and H. O. Farrell. Dated April 5th, 1898. Relates to portable 
incandescent lamps, applicable for use on cycles or other vehicles, An incan- 
descent dud ы provided with a cap having a flange and a central contact, so 
that it can held against a flange in а holder by a central spring on a back 
piece, which is screwed into the holder. The back piece carries terminals. 

he flange may be the inner end of а retlector which carried a lens“ and ів 
surrounded by a casing. 1 claim. 


8,142. ''imprevemouts in systems of electrical distribution.” В. A. Lamme. 
Dated April 5th, 1898. (Date claimed under Patente, &c., Act, 1893, Sec. 108, 
September 18th, 1897, being date of application in United States.) Relates to 
means for automatically varying the electromotive force with the load in long- 
distance systems of transmission. Instead of a specially-constructed machine, a 
compound-wound dynamo is arranged in the circuit. The main generator 
supplies the circuits. The supplementary machine has its armature and series 
coll in series with the conductor, its shunt-coil being excited by & separate 
exciter with field coils in series. 2 claims. 


6,179. “| in and connected with means for electrically light! 
railway carriages.” E. Dick. Dated April 6th, 1898. Relates to a system о 
lighting for railway vehicles, in which each carriage is supplied with an acou- 
mulator, and in one of the carriages a dynamo is fitted and driven in the 
Ordinary way from the axle. In connection with the dynamo is fitted (l) a 
switch for maintaining the direction of the current in the mains constant; (2) 
a switch for connecting up the dynamo or cutting it out in accordance with the 
tension of the current: (3) an automatic regulator for varying the strength of 
the tield ; (4) & resistance divided into two parts: and (5) switches for controlling 
the charging of the accumulator. On the armature being revolved a current is 
generated in the shunt coil of the armature, and the shaft of the switch No. (1) 
rocked to complete the circuits through the mercury cups, and to cut-out the 
resistance from the field circuit, The switch box has three windings and on 
the current reaching the required limit, the cores are operated and the main 
circuit completed through mercury cups. The regulator has four windows, and 
controls the resistance in accordance with the voltage required for the lamps, 
cells, &c. 8 claims. 


0.222. ‘improvements in olutohes and brakes for arc electric lampe." G. and 
А. E. . Dated April 6th, 1898. Relates to arc lamps. Clutches and brakes, pro- 
vided with india-rubber, leather, or other resilient operating surfaces, are arranged 
to compensate for wear of these substances. A clutch consists of a half tube, with 
а resilient lining held by two clamping-strips and screws, and pivoted between 
two plates which are connected together and are supported by a pivot on a 
link so that their weight holds the clutch against a carbon-carrying rod. This 
may be roughened by grooving. The plates have toothed upper es, curved 
concentrically with the pivot. When the link is raised electro-magnetically, 
the teeth engage a stationary pawl, about which the plates then turn slightly 
во as to press the clutch forcibly against the rod, independently of wear of the 
clutch lining. A weight loose on the pivot is forked to engage a guide-rod to 
keep the clutch in position. The rod carries an upper guide for therod. A 
brake consists of an oval block on the edge of which a strip of resilient material 
is clamped, to bear on the inside of the rim of a wheel. e block is pivoted to 
a toothed plate, which is pivoted to supporting and operating links, and is 
toothed to engage a pawl supported with limited pivotal movement on a sup- 
port when the link is pressed upward: the plate then presses the resilient 
block against the inside of the rim. 2 claims. : 


8,273. "improvements in and connected-with electric belis.” H. Oppenheimer. 
Dated April 7th 1898. A large-sized electric bell is rung by & weak current with 
slow strokes by an electromotor. The armature rotates between the poles of a 
permanent magnet and has a commutator and brushes through which the circuit 
is made. A pinion on the armature spindle drives a wheel carrying a snail whieh 
engages a roller on the tail of the hammer. The hammer is raised by the snail 
and strikes the bell in falling. To enable a signal to be given, consisting of & 
definite number of strokes, the circuit passes from one binding screw through a 
spring to the pivot, and thence through the snail, roller, hainmer tail, and flexible 
connection to the second binding screw, the various parts being suitably insulated. 
This causes an interruption of the circuit at every stroke, due to the roller fall- 
ing from the snail to the spring, resting on the pivot, and an indicator move- 
ment, such as a single stroke bell, buzzer, galvanometer, &c., is fixed at the 
operator's end to determine the number of strokes given. 4 claims. 


8,274. "improvements in and connected with electric hells.” И. А 
Dated April 7th, 1898. A bell for use in mines, chemical wor ye works, 
breweries, &c., has the armature and hammer mounted on opposite ends of & pin 
which is passed through the base, gas-tight and liquid-tight, either by grooving 
and packing the pin, or passing it through a gland stuffing-box. The cover is 
paca with a paraftined cord, &c., and the terminals are insulated in a cast-iron 

ox filled with paraffin wax, and provided with a cover. The armature is held 
clear of the magnet by a spring, and is balanced hy the hammer. The parts may, 
however, be arranged in any suitable way on the base. The bellis stated to be 
е similar to that described in Specification, No. 7,492, д.р. 1892, 2 
claiins. 


8,276. енын In and connected with annunciators fer telephese 

stome.” H. Oppenheimer. (Action-Geselleohatt Mix & Genest.) Dated April 7th, 
1898. The number plate of a telephone annunciator is а to be more 
easily visible to the operator by causing it to assume the inclined position when 
a call is made. The line circuit is connected to the magnet coil by a spring 
contact in the jack, and passes to earth. The armature is pivoted in an exten- 
sion on а metal case. An extension on the armature bears on the heel of the 
annular number plate. The number is printed on the face and is normally 
hidden by & screen. A spring on the armature makes contact with the case. 
When a call is made, the armature is attracted and the number plate disclosed. 
The armature is held by a relay circuit from a battery, completed bya үч on 
the armature and a spring connected to the line circuit and coil by a , part 
of the current passing from the battery through the core to the armature and 
spring, and the other part through а ring, case and spring to the spring. The 
relay circuit is broken when the plug is inserted in the jack. A method о! ap- 
plying the invention to &n ordinary annunciator is shown, 1 


8,279. “ improvements in and connected with тагу batteries." Н. Oppee- 
heimor. Dated April 7th, 1898. Relates to a imf eder the Leclanché type in 
which the zinc electrode is provided along its upper edge with projecting strips 
by which it is suspended from the edge of a glass jar. The carbon rod is 
surrounded with the usual depolarising mixture and terminates below in an 
insulating mixture which rests on the bottom of the glass jar so that the zinc 
chloride which is deposited does not short circuit the battery. The cover is 
grooved in parts for the passage of the strips, to one of which is connected & 
copper strip. Two electrodes of this shape are simultaneously punched out of 
one plate of zinc. 4 claims. 


8,277. “ in and connected with keys or switehes fer maltipie 
swilohboards." H. Oppenheimer. (Action Geselleohaft Mix & Genest.) Dated 
April 7th, 1898. Relates to switches for telephone switchboards. The three 

irs of contact springs are secured to supports, and contact is made between 
фу moving the end of the tumbler lever between the indents. The s 
assist in giving a quick break between. Ina modified construction insulating 
wedge shaped blocks are mounted on the springs and the tail piece moves 
between them, 3 claims. 


8,278. ‘improved fuse box for electric light cables.” W. T. Henley’e Telegraph 
Works Company, Limited, and D. 8. Strang. Dated April 7th, 1898. The box is 
fitted so that armoured cables may enter through sockets. It is also provided 
with a divided water-tight lid. The socket for the concentric cable is divided 
into two parts, the former being cast with the box, and thelatter being carried by 
a sliding plate having a tongue fitting in a groove. A socket shoulder to fit, 1s 
sweated on to the cable. 'The branches are similarly fitted with sockets 
which tightly fit in openings in the box. The conductors are connected 
by fuses and clamps as usual. The lid is made in two detachable the 
former having a glazed opening and being secured by a nut to the latter. 
2 claims. 


3,316. “I ts In electrodes and in the method ompleyed for producing 
them." К. Kro Dated April 7th, 1898. The electrodes are formed by casting 
metals or alloys, or by moulding and baking plastio materials withig moulds 
containing frames or cores. The cores and moulds are then subsequently 
destroyed, either entirely or partially by chemical agente, which eithar convert 
them into soluble compounds (which can afterwards be dissolved out or removed 
mechanically) or which disintegrate them so that they form spo masses. 
Several forms of perſorated metal plates or plates formed of baked earths eral 
taining metals are illustrated for use as cores, or woven wire or pleated me 
strips may be used for the same purpose. The solution of the cores and moulds 
may take days or weeks to accomplish. 1 claim. 


06,340. “improvements in electrical measuring aed ladicating inetrumest 
А. С. Heap. Dated April 7th, 1898. Relates to current meters for шск 
at a station the difference of potential at the distant ends of the fee bl 
in a supply system are arranged. The voltmeter may have either & movabie 
coil, or & movable magnet for indicating or recording. In either case 
the winding is connected in parallel with a part of a high resistance, 
which is contained in the case of the instrument and connected between 
the near ends of the two feeders. The pressure indication thus obtained 
is reduced proportionally to the current in the feeders by including !n 
circuit with the voltmeter winding a low resistance interpose in one feeder. 
This resistance is made of the same material and cross section as the feeder in 
order that their temperature and resistance may vary alike. The connection to 
the voltmeter may be adjustable, & scale being provided graduated 0 
Uniformly or to correspond to feeders of various resistances. А voltineter Tor 
use on one side of a three-wire system is made with two windings acting 
additively on the indicating part, and one high resistance; а VV 
interposed in each main. One winding ix connected as described with one d 
and in parallel with one end of the high resistance, and the other is connec 
similarly with the middle wire and the other end of the high resistance. 
5 claims. 


06. ‘Improvements rela te the electro-depesition of metal." H. W. 
"t. Dated April lyth, 1898. n castings for lamps and stoves or eie 
articles intended to be coated with brass, copper or other metal cA 
galvanised or tinned, and after scratching are coated with the desired me y 
the usual electroplating method. 2 claims. 
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Ко. 1,170. 


FHE ROYAL ENGINEER ELECTRICAL 
ENGINEERS. š 


We are able this week to present our readers with some 
illastrations and a description of the plant taken out to 
Sonth Africa by the above corps. The first contingent, it 
will be remembered, consisting of 58 men and віх officers, 
started for South Africa on March 16th, under the command 
of Captain Lloyd, B.E. 

It took with it then a complete equipment of two search- 
light trains, each train consisting of two wagons, each 
carrying 4 tons, and one traction engine with its dynamo, as 
well as one spare dynamo. In addition, 24 arc lamps with 
portable lanterns, together with 200 incandescent lampe, 
were taken out. 

Further, some cycles, to which we refer in another place, 
were taken out to work in connection with the telephones, 
which were intended for facilitating communication. 

A second contingent, consisting of about 10 men, under 
Major Crompton himeelf, sailed for the seat of war on April 


14tb, and took with it a third traction engine. 


We understand that Major Orompton has gone out 
with instructions from the War Office to proceed direct to. 
the front, and to place himself at the disposition of Field 
Marshal Lord Roberts with regard to certain problems 
dealing with electricity in the field, and with the question 
of transports generally in South Africa. 

The War Office have thought so highly of Major 
Crompton’s scheme for working the transport service of an 
entire division of the Army, independently of all railways, 
that they have instructed him to proceed at once to explain 
the scheme to Lord Roberta, and to obtain any further infor- 
mation necessary for putting it into execution. 

Major Orompton is well known to all of our readers as one of 
England’s eminent engineers, yet the fact may not be a; well 
known that long before electrical work crossed Major 
Crompton’s path he was actively engaged for nine years for 
the Indian Government in (xperimenting on road traction, 
und the experience then gained places him in a unique posi- 
tion to undertake any work in oonnection with the applica- 
tion of mechanical power both for electrical and transport 
purposes. Whilst on the one hand, the War Office is to 
be congratulated on having enlisted the services of во able 
an engineer, on the other hand, the electrical profemion 
cannot overlook the compliment that one of its members has 
been called upon to give expert advice on a subject which 
he has made a special study. 
| The fitting out of the present plant has been no small 
matter, and everyone conversant with the designs hitherto 
made use of for work of this description will at once 
recognise the improvements introduced in the present 
equipment. 

Hitherto the field projector was like a ship projector 
carried on ordinary wagons. Oompare this combination 
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with the present plant, and the improvement will be at once 
appreciated. О | 

It may be of interest to point out & few of the uses to 
which a plant of this description can be put. 

In addition to the work which can be done by projectors 
in the way of signalling and reconnoitring at night, the 
same plant can also be made use of for lighting up camps 
or depóts, by means of either arc or incandescent lamps. 
Farther, the traction engine can be used for ordinary trans- 
port purposes; and it is surprising what rough country a 
light engine of this description will cross. 

‚ Then again, the traction engine and dynamo can be used 
for generating power for one of the dynamos turned into a 
motor. It is quite likely that some uses may be found for this 
application. The motor is not a heavy thing to haul to the top of 
a kopje, and here, in conjunction with a simple winch arrange- 
ment, it may be made use of for hauling up guns or ammu- 
nition. In a similar way the motor may be taken across a 
river, and wagons or materials for a bridge may be hauled 
across. Lastly, the bicycles and telephones will be useful 
for facilitating communication. 

These are some of the most simple applications, though 
several novel ideas have been suggested by Major Crompton 
for extending their usefulness in war time; these will no 
doubt be tried if an opportunity occurs, but, in the mean- 
while, we are not at liberty to publish them. 


THERE can be no reason to doubt that 
competition in electrical contracts grows 
| at an alarming rate, and a study of any list 
of tendera will show that there is an increasing numb:r of 
new firms. It is always more or less difficult to draw oon- 
clusions from а mere list of prices, because variation in 
estimates is frequently due to differences in machinery, 
sometimes design, and at other times output ; one can, how- 
ever, discover some striking facta occasionally, and probably 
ihe most notable one in the tenders of the present day is the 
great number of alternative schemes that are usually presented. 
Generally speaking, an electrical contractor is not displeased 
at being given an opportunity to furnish alternative tenders, 
because it may enable him to quote for machinery which he 
can easily supply, but one can have too much of a good thing, 
and when one sees electrical firms sending in as many as 
four different schemes, it might appear that there is some 
slight abuse of the system of tendering. A very striking 
example of this practice has recently arisen in the case of a 
public institution requiring an electrical lighting scheme. 
Probably the value of the steam engines, pipe work and 
dynamos, was about £7,000, which probably would not yield 
an excessive amount of profit toa contractor who only 
manufactured one section of the plant which had to be 
supplied. This fact, however, did not deter 84 distinct 
firms from furnishing estimates, and many of these gave 
three and four different tenders. Weare not concerned 
at the moment with the total amount of time spent on pre- 
paring these schemes, nor with the convenience of the 
consulting engineer who has to read and consider them; 
at the same time, the fact must not be overlooked that if 
some 80 tenders are sent in for a comparatively small plant, 
consulting engineers must eventually either raise their fees or 
modify the system of tendering. Another curious feature, 
and what appears to us to be an altogether unnecessary one, 
is the amount of duplication that is going on. A dynamo 
manufacturer when sending in his estimate quotes for a 
certain class of engine, and being probably a well-known 


Tenders r. Con- 
tractors. 


type, it is quoted by several other contractors who are also 
dynamo builders. That, however, is not considered 
sufficient, for the engine maker himself sends in hia own 
estimate, and no doubt includes in his tender come well- 
known type of dynamo. As we have said, this is mere dupli- 


cation, and must necessarily lead to a great waste of time. 


We admit it might be difficult to avoid this under some 
circumstancee, nor do we think it an easy matter to suggest 
aremedy. There is, unfortunately, an excessive amount of 
sub-contracting in most electrical contracts, and as engine 
and dynamo construction have been always more or leas 
looked upon as requiring distinct and separate organisatione, 
this is not surprising. It is probable that this, however, is 
а species of specialising which is highly desirable in во 


complex an industry аз the electrical, The modern form of 


tendering and manufacture do not often guarantee that 
responsibility and profit go together. Assuming that a firm 
of dynamo makers secure an order for lighting plant, they 
will in all probability purchase the engines, the pipe work 
will be let to sub-contractors, and in most cases the switch- 
board will be furnished by another sub-contractor. The 
manufacturing profit, therefore, must be obtained merely on 
the dynamo portion of the contract, though we doubt 
whether that is likely to be very great under the best of 
conditions ; there are, of course, certain discounts on the 
engines and the other portions of the plant which 
the contractor does not make, and it is highly 


probable that in many contracta this is the principal 


source of profit. Disparity of prices is ап old tale, nor are 
we hopeful of much improvement in this direction; there 
wil be always the new firm which seeks advertisement 
through the medium of a low tender, at the same time, new 
organisations possessing the advan of modern machine 
tools and low establishment charges will be able to reduce the 
price of machinery very materially. | 


e THE Ungarische Eleol riciiäts Allge- 
Power for meine Gesellschaft and the Budapeste: 
“Cottage” Industries. Allgemeine Electricit äs Gesellschaft are 
about to make an experiment in the supply of electrical 
energy for power to those engaged in small industries, at an 
extremely low price. A workshop fitted with electromotive 
power is to be erected in the neighbourhood of their central 
generating station, and those engaged in any trede which 
requires only a small amount of power will be able to obtain 
electrical power at a very small cot. The project is at the 
moment the subject of negotiation between the company and 
the Minister of Commerce, and if the idea is put into a 
ical form, its development will be watched with much 
interest. The subject has been thoroughly ventilated in the 
Austrian journals, but hitherto its treatment has been purely 
theoretical, as the workers engaged in the industries to which 
the scheme would ap have not had the means to instal 
the necessary electric motor ia their little workshops. 
Statistics show that the introduction of electric power in 
the larger industrial applications is growing, but that so'far 
its advantages do not appear. to have been appreciated by 
the smaller industrial undertakings. The scheme of a 
central electrical workshop has this disadvantage, that the 
class of workers to which it is intended to appeal have their 
* workshop" in the same house, (if not room) as the one 
they live in, and their customers are nearly always people 
living in their immediate neighbourhood, and it is doabtful 
whether they will be persuaded to leave their present work- 
shops and work in the central electric workshop by the 
inducement of cheap power. If the scheme included some 
arrangement whereby the expense of fitting up could 
be charged for in instalments or by an increased rental for 


the power, the indacement would certainly be greater. The 


idea is not original. Somewhat similar workshops have been 
in operation for some time in Berlin. Several large buildings 
have been erected and divided up into large and small 
workshops fitted with electric power so that the tenant has 


not to fear the cost of installation. He pays a rent for the 


premises, and in addition pays for the current used. So far 
these ventures have been uniformly successful. 
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ELECTRIC LIGHT FITTINGS AT THE 
LONDON HIPPODROME. 


Visrrons to the new Hippodrome which has recently been 
0 in Leicester Square cannot fail to be impressed with 
e character of the electric light fittings which bave been 


Еа. 1. 


applies equally to the public entrances as to the auditorium 
itself, for the care of the designer is apparent not only in 
the design of the fittings, but gen artistic effect has 
influenced the fixing of their positions, every effort being 
made at the same time to secure the best resulta in the 
matter of illumination. | 

The grand entrance and foyer should, as a matter of 
course, come in for first mention. Here there are several 
very handsome repoussé electroliers. | 

Fig. 1 shows the double electrolier in the vestibule, which 
suspends from two small centre domes. In designing these 
electroliers special attention was devoted to the orna- 


a MEE 


mentation, viz., that of rampant horses, so as to make 
them Euge of the ротою for which the baildings 
were to be used. In this lobby there are also several 
very pleasing wall fittings in the form of candelabra, and a 
delicately shaded light over the booking office. The foyer 
has a large electrolier of somewhat similar design also 
5 from the glass dome, as seen in fig. 2. On the 
right, here, is the saloon, which is fitted up and furnished 
as a Ship's cabin. Among the various fittings which com- 
bine to produoe a happy effect, there are two very hand- 
some lanterns, which we are able to show 
in fig. 3. These lanterns are in the early 
lish style, finished in antique brass, 
and? are jfitted with imitation horn 
| cylindere, and altogether they beautifully 
harmonise with the peculiar surroundings 

of the cabin. 

Turning our attention now to the 
auditorium, there are suspended from the 
central dome four very large brass elec- 
troliers (fig. 4; see next page) each having 
40 16-С.Р. incandescent lamps. They are 
each provided with a powerful winch for 
raising and lowering, to facilitate the re- 
placement of lamps and general cleaning 
purposes. 

Right above these the circular dome in 


Fro. 3. 


the centre of the roof is outlined by 24 incandescent lamps 
suspended on ornamental bracketa, immediately below them 
being 20 very richly out-glass ceiling dishes set out ina 
square. Projecting from the lion's mouth in the slips on 
each side of the auditorium there is a very prettily designed 
brass electrolier with 12 16-C.P. lamps. 

The whole of the work was carried out by Messrs, F. & C. 
Osler under the direction of Mr. E. Wingfield Bowles, who 
has acted as electrician to the Hippodrome authorities during 
the construction of the buildings, and to whom we are 
indebted for the loan of the drawings from which our illus- 
trations are photographed down. 

| * 
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THE RIGHT OF AN EMPLOYER TO THE 
INVENTIONS OF HIS WORKMEN. 


IN our “Legal Qaery Column" this week, we publish an 
interesting question relating to the rights of an employer in 
respeot of the inventions of workmen in his service. The 
opportunities for original investigation afforded by work in а 
large factory, are quickly made use of by an artisan with an 
inventive tarn of mind, and the important point occasionally 
arises as to whether the master is entitled to the benefit of 


FILER Fer 


Exzorsio Lian Firrmas.—Fig, 4. 


inventive genius fostered in his employment, and put into 
practice with means and apparatus supplied by him. 


According to the answer which has been appended to the 
query, it seems that a workman making a discovery under 
such circumstances is regarded by law as the true and first 
inventor,” and as such he is, of course, entitled to all the 
benefits which may accrue from the invention. The only 
remedy open to the employer under $hese circumstances is to 
bind his workmen over tosurrender all inventions discovered 
by them during the period of employment. 


It must not be supposed, however, that the valuable 


suggestions made by a workman when his master is experi- 
menting with some new machine, remain the property of the 
workman, во ав to defeat the master’s right to obtain the 
grant of letters patent. A difficulty sometimes arises when 
the improvement assumes such im ce as to make it 
difficult to say who, in fact, is the true inventor of the per- 
fected invention; bot mere mechanical alterations could 
hardly have such an effect. Upon this point the words of 
Erle, J., in Allen v. Rawson (1 C. B. 551) may be usefully 
quoted :—'* I take the Jaw to be, that if a person has dis- 
covered an improved principle апа employs engineers or 
agents or other persons to assist him in carrying ont the 
piad jle, and they, in the course of the experiments arising 
rom that employment, make valuable discoveries accessory 
to the main principle, and tending to carry them out in a 
better manner, such improvements are the property of the 
inventor of the original improved principle and may be 
embodied in his patent, ard if so embodied, the patent is 


not avoided by evidence that the agent or servant made the 
suggestions of that snbordinate improvement of the primary 
and improved principle.” Where it is impossible to say 
whether the master or the servant is the inventor, the Patent 
Office authorities would now, if either opposed a grant to 
the other, refuse the letters patent except in the form of a 
joint grant to both (Russell's Patents, 2 De. G. & J. 130). 

In connection with this subject, it might be mentioned 
that communication to a workman by an inventor who con- 
templates taking out a patent is not “ publication” in the 
sense that it will render the patent invalid through want of 
novelty (Gadd v. Mayor of Manchester, 9 R P. О. 259). 
Nor does a single instance of manufacture of an article made 
by a workman under an injunction of for an 
inventor who is about to take out a patent avoid a subsequent 
grant. 


THE PARIS EXHIBITION. 


[FROM OUR SPECIAL CORRESPONDENT. | 


Panis, April 16th. 

THE special interest of the Paris Exhibition of 1900 for 
readers of the ELECTRICAL REVIEW is the fact that its pro- 
moters claim that it is the Apotheosis of Electricity. 
Throughout the vast extent of the buildings, we meet 
abundant evidence that the close of the nineteenth century is 
a period of the triumph of electrical science. Electricity is 
the heating power, the motive power, and the lighting power, 
while the combination of electrical inventions and commercial 
ingenuity provides the main part of the amusements of the 
immense crowds of visitors. 

As we quitted the Presidential cortège on the 14tb, we 
began to wonder whether after all the anti-Governmental 
organs were not right, and the opening had been “ rushed ” 
for political reasons. Wandering through gallery after 
gallery, encumbered with débris and packing cases, there 
seemed little to interest the quarter of a million visitors 
who passed the turnstile next day. Bat although 
there was practically not one complete exhibit, we 
soon discovered much that was of interest to the 
electrical visitor. We turned naturally in the first 
pee to the Palace of Electricity. This immense and 

dsome building masks the Machine Hall at the top of 
the Ohamp de Mars, and occupies one of the most important 
and striking positions of the whole 75 acres which are 
covered the Exhibition. The building is composed 
entirely of iron and glass, and has a length of 180 metres, 
whilst its highest point is 70 metres from the ground. The 
front is surmounted by an illuminated sign bearing the 
figures “1900,” and an allegorical figure representing the 
Spirit of Electricity standing on a oar drawn by winged 
horses, and brandjshing in his hand the torch of Progress. 
The roof is formed as an arc of an immense circle com- 
posed of smaller arcs and sustained by pillars on either side, 
and presents a most graceful appearance. A sort of 
trellis-work carrying multi-coloured lamps and flags sur- 
mounts the whole. The facade is composed of sinc 
repoussé in the form of nine bays decorated with many 
coloured glasses and lamps. The whole palace is illuminated 
by 5,000 incandescent electric lamps of many colours, eight 
аго lamps with coloured refiectors and shades, and four very 
large reflecting arc lamps, and when the shades of night 
desoend it will form a dazzling centre of illamination. The 
first, or lower gallery, is reserved for very heavy motors, and is 
illuminated day an night. The gallery above communicates 
by wide staircases with the lateral annexes of the palace, 
which form two more galleries of 30 metres in length. The 
central gallery, running above and between the two power 
houses, communicates directly with the Machine Hall and 
the magnificent Salle des Fetes. 

The Palace of Electricity is a combination with, and forms 
one building with, the Ohateau d' Eau. Locked at from the 
Tour Eiffel, the buildings seem to form part of one immense 
front. The Chateau d'Eau, with its beautiful, vast, but 
incomplete cascade, stands in front of the Electrical 
Palace, but being of lesser height, forms & beautiful fore- 
ground to the higher palace behind. A large hemispherical 
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opening of 80 metres, with a depth of 11 metres, contains a 
series of basins disposed one above the other, from which 
the water descends in cascades to an immense lower basin. 
The ornaments are mostly gods and goddesses in Louis XV. 
style. From the centre of the vault a. cascade of water 
10 metres in breadtb, pours out 1,200 litres per second. The 
water is pumped from the Seine by two engines into a large 
reservoir placed upon the 
ground. This reservoir fulfils aleo the funetion of supply- 
ing water to the engines of the generator house, which 
consume over 200,000 litres per hour. It can algo be utilised 
in case of fire. Such is the outward appearance of the 
building wbich will contain the fifth or electrical group of 
exhibits, and it is in every way worthy of its name. The 
electrical exhibits are divided into five classea as follows :— 
* Production and mechanical atilisation of Electricity,” 
** Klectro-chemistry,” “Electric Lighting," *'Telegrapby and 
Telephony,” and ‘Various applications of Electricity.” 
Judging by the space allotted, the class of Telegraphy 
and Telephony " promises to be very large and complete. 

In order to get a useful idea of the topography of the 
Exhibition, we mounted upon the “ moving platform,” * 
which is а new application of electricity as a motive 
_ power, and promises to be of great popularity and utility. 
Some details of this platform cannot fail to interest elec- 
trical readers, The * moving platform” and the electric 
railway are both under the management of M. de Mocomble, 
and run over exactly the same course, but in opposite direc- 
tions. Their power is derived from the same sources. The 
idea of a moving platform is not new. The more the value 
of time increases in a commercial country the more one is 
impressed by the considerable loss, resulting from the fre- 
quent stoppages of our trains and other means of locomotion. 
A French engineer, M. Hénard, seems to be the first who 
endeavoured to avoid these stoppages, and he proposed for 
this purpose a continuous train of ns moving over 
ordinary rails. The proposition was made in 1889 for the 
last Paris Exhibition. The platform was to move at the rate 
of 5 kilometres per hour, with a stop of 15 seconds per 
minute to allow passengers to embark or disembark, 
the speed being thus reduced to 4 kilometres per 
hour. Nothing came of this ab apg until the Chicago 
"Exhibition of 1893, where a travelling platform was used to 
сагу к to the lakes, and the original idea was im- 
proved upon by two American engineers, Messrs. Gilsbee and 
Schmidt. In order to increase the speed of 4 kilometres per 
hour, they first suppressed the stoppage of 15 seconds per 
minute, which simply increased the wear and tear of the 


material without any ies ara ad the time 
being quite insufficient to t of comfortable mounting 
and ounting. A man walking easily covers 5 kilo- 


metres per hour, and nothing is easier for him than to mount 
upon a platform moving at the same pace. By the same 
means, if he continue to walk upon the first platform at the 
same speed, it will be very easy to mount a second platform 
moving at 10 kilometres per hour. 

There is nothing to prevent a continuance to a third or 


even fourth platform, in each case increasing the speed by . 


5 kilometres per hour. Experiments were carried out by 
Gilsbee and Schmidt on a line in Jackson Park, Chicago. 
They used two platforms, one moving at 4 kilometres per 
hour, and the second at 8 km. and carried over 10,000 
persons of both sexes without accident. The more rapid 
platform was provided with seats, and at certain points posts 
were provided for the assistance of those who 
required some support in ing from one platform to the 
other. The difference in level of the two platforms was 
only 5 centimetres, and was filled with rubber to prevent the 
foot being caught. In order that the platform should be 
able to negotiate the corners, the surface was not continuous, 


in the Revisw 


ni rdingly interrupted. 
Owing thus to a cause which might easily have been obviated if the - 
= аа an intelligent observer will get as close results as are 


carpenter had been careful, thousands of people were compelled to 
traverse the Great Fair on foot, and this was no easy task on а day 
exceptional heat, for sirce Friday last the weather has been worthy 


platform at 85 metres from the 


but composed of sections of about 10 feet in length, во 
coupled. as to allow of turning in a fairly large arc, The 
means of obtaining the two speeds was as follows :—Héaard’s 
latform was a veritable train running on an ordinary rail. 
he platform of Gilsbee and Schmidt was furnished with a 
continuous rail which passed over fired wheels, By this 
system it was very easy to arrange for two speeds. The 
revolving axis is furnished with wheels of different diameter, 
the of which carry the more rapid platform, the 
smaller ing theslower platform. The Berlin Exhibition 
of 1896 had a rolling platform, but it was left to the present 
sum of Paris to instal the largest and longest in the 
wor 
The platform is fixed on & viaduct of 7 metres in height 
built of wood, and travels over a distance of 3,500 metres, 
passing by the following streets : the Esplanade des Invalides, 
along the Rue Fabert, the Quai d'Orsay, past the beautiful 
street of Foreign Pavilions, across the Coamp de Mars, 
through the whole length of the Avenue de la Bourdonnais, 
then leaving the Exhibition enclosure it passes down the 
Aveuue de Lamotte Picquet, and enters the enclosure again 
on the Esplanade des Invalides. There are 12 stations by 
blessed arian iu cau mount and dismount, all, of course, 
situated in the Exhibition grounds, and the fare is 50 
centimes, The viaduct in the present Exhibition has a fixed 
path about 8 feet in width, another path moving at 4 kilo- 
metres per hour of about the same width, and a third path 
about 7 to 8 feet in width moving at 8 kilometres per hour. 
No seats are provided. The whole distance occupies 58 
minutes on the slower platform, and 26 minutes: on the 
faster one. Yesterday (Sunday) the platform was crowded 
for its whole length .throughout the day; it should 
be a paying oonoern. The force is furnished by 
the Western Railway Company's dynamos, and is transformed 
into & continuous current by the Westinghouse system and 
carried to the platform by nine cables. The mobile plat- 
form should have a great future before it, if the popularity 


of the t erection can be taken as ‘a criterion of its 
value. Leaving the platform, we visited the electric railway, 
which we will describe in our next letter. 


(To be coptinued.) 


ELECTRIC DRIVING FOR HEAVY MAOHINE 


TOOLS. | 
. [COMMUNICATED.] 
In the саланг of March 28га there a an article 
under the а heading, which deals with the conversion to 


electrical driving of some of the tools in one of the large 
Sheffield steel works. | 

When electrical driving was decided on, a number of 
readings were taken which gave the power consumed by the 
various tools, and which enabled the a mai to deqide as 
to the best sizes of motor to adopt throug 


events, not as suitable as recording ammeters. 

The present writer is rather inclined to query this, and 
from his experience he has found that a good commercial 
dead-beat ammeter is, on the whole, more suitable for taking 
these test readings than a recording ammeter. 

Recording ammeters are very liable, after they have been 
in use for some time in dirty shops, to give readings 
which are not aocurate—due to the pen sticking, and other 
reasons. 

The person taking these tests is liable, after the novelty 
of the work has worn off, to start the recording ammeter 
and to leave it, and consequently avy sticking is not always 
observed. | 


In making tests of this description the two readings 
which are required for each tool аге the maximum power 
taken and the average power taken, and a dead-beat ammeter 


uired. 
hese readings are taken from all the tools and shafts 
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likely to be motor driven, and from them certain standard 
sizes of motors are decided on, for use throughout the shops. 

The importance of keeping down the number of different 
sizes of motors cannot be too strongly urged, even at the 
expense of putting in somewhat larger motors for some of 
the tools than is actually necessary. | 

The article goes on to say that during tests of this 
description the volts cannot be relied on as keeping constant, 
due to the following reasons :— 

(a) Speed variations in the generator. 

(5) Variations of call for current in the machine itself. 

(c) Variations of call for current in other machines on the 
ваше circuit. | 

Surely it appears that this result is most unusual in any- 
thing like a modern generating set. However much the 
motor load may vary, the pressure should never rise or fall 
more than 5 per cent. from the normal, and this result is 
easily obtained with either shunt or compound wound 
generators direct coupled to any of the better governing 
high-speed engines. | 

At all events the slight variation in pressure need not be 
taken into consideration in test readings of this description. 

The article in question points out that enclosed type motors 
are used. If these motors are totallz/ enclosed, namely, willstand 
a fire hose being turned on them for five minutes, satisfactory 
results may be expected, bat one sees now-a-days so many 
so-called enclosed motors being put in, motors which are 
only partially enclosed, that one is rather liable to be 
frightened at the very mention of enclosed motors for work 
of this description. 

There appears to be no question that for dusty work the 
choice lies between a totally enclosed motor and an open type 
motor. 

In the former dust cannot get in; in the latter, if it does 

collect, it can be easily removed. The writer inclines 
towards an ordinary open type motor, and if mechanical 
protection is advisable, to fit a wooden box over it, which 
can be bodily lifted off for inspection or cleaning. 
. Mention is made of the fact that planing machines are 
difficult to drive with independent motors, and the author 
goes on to say that it would appear best to drive not leas than 
three off a separately driven shaft. This is, no doubt, an 
excellent way of driving planing machines, if they can be 
arranged in a line, but floor space and the most favourable 
position for the tool in a shop will not often allow this. 

In addition, it must be borne in mind that planing 
machines, almost, more than any other tools, are out of work 
for a large percentage of their time, in having new work 
fixed, &c., and consequently there are advantages in being 
able to totally shat down the power by having a motor to 
each planer. | 

Each case must, however, be judged on its own merita, 
though in all probability there are more cases where a motor 
to each planer will introduce savings, than there are cages 
e planers can be grouped together, to the best 
advantage. 

Mention is made of the fact that difficulty was experienced 
in running motors in parallel for driving the planing 
‘machine shaft. 

It is not easy to understand where the difficulty came in, 
and assuming the motors were of suitable design, the problem 
is a simple one. | 

It is not very frequently that motors are required to run in 
parallel like this, but even in the early days of motor work, 
the writer remembers seeing Messrs. Crompton at Chelms- 
ford, using motors in parallel for driving a shaft for testing 
dynamos, when the steam engine available for dynamo 
testing was not large enough for the work. 

Under these conditions the load on the shaft varied ооп- 
siderably from time to ET it was taken up equally 
between the motors without diffüiculty. It can therefore be 
taken that if motors are required to run in parallel, they can 
readily be made to do so. 

In conclusion, it is rather interesting to nete that the 
maximum power consumed in the large planers (of which 
ampere curves are given) is at the end of the cutting stroke, 
whilst in most of the smaller size planers which the writer 
has come across the maximum power is required at the end 
of the return stroke. 

This, no doubt, is due to the slower return speed of the 
planers mentioned, as compared with the outting speed. In 


‘two hours at 25 


most small planers the return speed is, of course, con- 
3 whilst keeping the cutting speed some- 
where about the same. 


CURRENT SPECIFICATIONS. 


VL—BOUTHAMPTON LIGHTING AND POWER PLANT 
| EXTENSIONS. 


SuMMARY. 


Plant Neguired.— One 3800-Kw. steam dynamos, the 
dynamo having a double-wound armature. 
Specified.—N ot to exoeed 180 revolutions per minute. 
Type of Plant.—Vertical compound engine, with multi- 
polar dynamo, having two armature windings and two con- 
9 of Engine 450 h kin i 
0 716. — B.H.P. when working non- 
8 with a steam of 140 lbs. per square inch 
at engine stop valve. То be able to work continuously for 
cent. overload, and for a few seconds ai 
50 per cent. overload, without in jury. 
Output of Dynamo.—See below. 
Specified Date of Completion.—Four months from date of 
order. 
Penalty for Late Delivery.—One-half of 1 per cent. of 
value of set per week or part of week. 
Stipulations as to Wages Paid to Workmen.—Unsatis- 
factory. See below. 
Stipulations as to Removal of Foreman.—Satisfactory. 


Arbitration.— None permitted. 
This speoification has been pre by Messrs. Kincaid, 
Waller & Manville, the consulting en to the Cor- 


poration. So far as the technical portion of the specifica- 
tion is concerned, there is little to criticise and much to 
commend. The requirements are clearly set out, the con- 
ditions under which the tests of the plant before 

distinctly given, and while the combined efficiency of the 
plant must not be less than 84 per cent., the steam consump- 
tion per E. H. P.-hour which the contractor will be prepared to 
gaarantee at full load under bonus and penalty is to be stated 
in the tender. A margin of 24 per cent. will be allowed on 
this guaranteed figure before penalty is enforced, and the 
sum of £20 for each 1 per cent. of the guaranteed figure 
will be paid as bonus or 5 for variations 
in the actual from the guaranteed figures. Should the steam 
consumption be much below the guarantee, the engineers 
reserve to themselves the right to reject the plant. 

The dynamo is specified to have two armature windings 
and two commutators, switch gear being mounted on the 
machine to permit of these windings being connected either 
in series for traction work, or in parallel when used for 
lighting. | 

When used as a shunt-wound dynamo for lighting, each 
armature is to be capable of developing 150 Kw. at 210 volta, 
shunt resistances being provided to it of variation of 
terminal voltage at constant speed between 205 and 220 
volts. It is intended that the two armature windings shall 
be connected in parallel with each other. 

When the dynamo is used for traction work the armature 
windings are connected in series with each other, and as а 
compound-wound maçhine it must be орао of developing, 
as normal load, 300 Kw. at 550 volta, the terminal voltage 
falling at no load to 500 volte. The steam dynamo must be 
able to work continuously at 25 per oent. overload for two 
hours, and without injury at 50 per cent. overload for a few 


econds. 


If desired, an alternative offer may be made for a dynamo 
not only able of meeting all the above conditions, bat also 
of giving as a shunt-wound machine at normal speed, with 
both armature circuits in series, 400 amperes at 460 to 600 
volts for all charging purposes. | 

It is specified that a anm of £350 be allocated in the 
tendered sum, to be expended at the engineer's discretion in 
providing additional panels to the existing switchboard, and 
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offers are invited for the acceptance, as of the Ter Me 

е of a 100-Kw. Westinghouse engine and belt-driven 
estinghouse traction dynamo at present used as temporary 
nt. 

Referring to the general conditions, the two principal 
points to which с Should be taken by tenderers, аге the 
absence of any provision for arbitration, and the stipulations 
as to date of completion and penalties to be enforced if the 
specified time date is exceeded. | 

The clause in the general conditions dealing with the first 
point, reads as follows :— | 

All works in connection with this contract must be carried out to 
the entire satisfaction and under the superintendence of the engineers, 
whose directions on all pointsin connection therewith sball be com- 
plied witb, whether given personally or by their representative. 
And if at any time during the progress of the works any dispute shall 
arise as to the true intent and meaning of the drawings and specification, 
such dispute shall be decided solely by the engineers, whose decision shall 
be final and binding on all parties. 

We have here the placing of the engineer in the anomalous 
positions of counsel and judge, he first his own case, 
and then is appointed under the terms of the contract to give 
a decision from which the manufacturer has no right of 


a Я 
e strongly advise that tenderers stipulate that either the 
following standard olause, or one роце {һе вате 
principle be inserted in the final contract. 
In case any dispute or difference shall arise between саа pee 
or his engineer on his bebalf, and the contractor, either during the 
of the works or after the mination, 


i: 
i 
| 


titled, then either party may, within 72 hours, 

e tice in writing of the existence of such 
dispute or difference, and such dispute or difference may be 
which arbitration shall be deemed to be 
rrr cm to arbitration, within the meaning of the Arbitration 


The second point is thus referred to :— 


tensions of time for completion as shall seem reasonable to them. 


The period of four months for the completion of ereotion 
of a 300-Kw. steam dynamo of this character, when the 
dynamos are of such a special type, is altogether too short. 
Mepa any 99 has n a set e сша 

approaching completion, it, wi practically impossible 
to obtain early end delivery of raw materials to perit pt 
this date being adhered to. Judging from the times guaran- 
in recent contracta which have oome under our notice, 
siz to eight months is the very shortest period which is likely 
to elapse before the set is ready for use. If the penalty is to 


be enforced, there is no course open to tenderers but to pro- . 


tect themselves by adding a suitable percentage sum to the 
sum they wish to actually receive for the set before making 
up their tendered price. 

Although there is nothing of an unfair character about it, 
tenderers shoald note the clause relating to the wages to be 
paid to workmen in their employ :— 

The contractor shall pay the men employed by him not less than the 
minimum le cal standard rate of wages, as settled from time to time 
between the Masters! Association and Trades Unions respectively, in cach 
branch of the trade at the date of this contract. 

The clause referring to possible modifications made in the 
plant, to be supplied during its construction is of a rather 
one-sided character, and if carried out strictly would probably 
act to the detriment of the purchaser. It reads :— 

Bhould the contractor, during the of the works, desire to 


make any alterati additions, or modi ons, he must first obtain 
the approval, in ; Of the engineers, and such alterations, 


or modifications so approved shall in no way invalidate 


the contract, and no extra payment shall be allowed in respect 
thereto. The engineers shall be at liberty to make, during the progress 
of the works, any alterations, additions, or modifications they may 
consider expedient. 

Any such alterations shall in no way invalidate the contract, but 
the value of the same shall be ascertained, and either added to or 
deducted from the contract by the engineers. | 

Whatever improvements the contractor may, during the 
progress of his work, devise, if he is debarred from being 
paid any extra sum for their adoption, he is not likely to 
Suggest them, whatever may be their ultimate benefit to the 
purchaser. Surely there can be no objection to allowing the 
same latitude in regard to improvements suggested by the 
contractor as well as by the engineer. In all probability 
neither has a monopoly of genius, and there are few, if any, 
electrical plants either in use or under construction which are 
not capable of improvement. 

The clause in the general conditions entitled Sub-Letting 
of Contract" is not likely, in the hands of the well-known 
firm of consultants who drew np this specification, to cause 
trouble, but as worded, it might involve the contractor in 
much unanticipated expense. Power is reserved to the 
engineer to refuse apparently without giving a reason assent 
to materials being obtained from oertain firms. To purchase 
them from approved firms may mean extra outlay for the 
return of which to the contractor no provision is made, while 
for any breach of this condition a heavy fine is im ‚ We 
think that while admitting the general principle of purchase 
of materials from approved manufacturers, the clause conld 
be во worded that abuse of its provisions would be rendered 
impossible. At present the clanse reads :— 


appliances shall be submitted to the engineers for approvel; and no 
sub-contractor shall be allowed to do work within the buildings of 
the Corporation except by the special instructions of the engineers. 
For any breach of this clause a sum of 5 per cent. on the amount of 
the work so sub-let may be deducted from any sum due, or to accrue, 
in respect of this contraot. 


THE TELEGRAPHONE. 


THE telegraphone is the name of & recently-invented appa- 
ratus of icular interest, its principle being based on 
physical facts hitherto not employed, as far as we are 
aware. 

The inventor is Mr. V. Poulsen, C. E., of Oopenhagen, 
who has now made the technical public acquainted with his 
general idea, and, besides this, has demonstrated its mode of 
action in a most clear and convincing manner. 

The telegraphone claims to be nothing leas than a special 
kind of phonograph to be acted upon from a distance 
through the agency of electricity. It is, indeed, an electro- 
magnetic phonograph to be used in combination with micro- 
phones and telephones, the sounds from a transmitter being 
telephoned to the telegraphone, then fixed in invisible 
writing i ign wonderful apparatus, whence it again at any 
time can be reproduced in a telephonic receiver. 

The principal difference between the ordinary phonograph 
and the telegraphone consists in the fact, that in the latter 
instrument the “phonetic writing" of the sound waves is not 
performed mechanically but only magnetically by means of 
an electro-magnet, the moving basis being e of steel or 
or instead ^ of be x Bimilar aper To араш 55 

on: Suppose the electro-magnet to be magneti y 
telephone currenta, while say a steel band i just close 
along its poles, the surface of the steel will be ently 
magnetised more or less strongly, corresponding to the 
varying magnetism of the electro-magnet, viz, to the 
telephonic currents. Oa reversing the action by again 
letting the steel band, “prepared” as above—in proper 
direction—be moved quickly in front of the poles of the same 
or another electro- et, whose windings now are to be 
connected to a telephone, varying currents due to the 
different magnetization of the steel are induced in the 
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said windings, causing the telephone to repeat exactly the 
sounds once fixed upon thetelegraphone as often as is desired. 

As has been proved by numerous trials the telegraphone 
gives off the impressed quite ав genuine and free from 
secondary sounds as, for instance, the telephone, and in com- 
perison with the phonograph, it has the advantage that the 
phonetic writing, although not to be wiped out in a mechanical 
way, may be very easily obliterated by sliding a rather strong 
magnet (or m ised electro-magnet) along the surface of 
the steel basis; indeed, whenever this is done, every trace 
. of the writing is done away with and the instrument is 
once more fit for receiving new impressions. 

As to details, a very small electro-magnet, say some few 
millimetres long, is sufficient as well for * writing" as for 
“reading.” Instead of a steel band, it has in some instances 
been found more practical to use a planoforte wire wound 
screw-threadlike in grooves upon a horizontal drum rotated, 
for instance, by a small electro-motor, while the “ writing " 
or “ reading electro-magnet is shifted along a metallic rod 
agen to the axis of the apparatus by means of the screw- 

id windings themselves. When all the wire has been 
“ used,” the electro-magnet is automatically detached and 
quickly brought back to its starting position by a special 

ment, The next construction of this and the other 
forms of the apparatas we learn are e principa y due to Mr. 
Р. O. Petersen, C. E., who has invented a method of his own, 
not yet published, by means of which it is said to be pos- 
sible to superimpose several hes” upon the telegra- 
phone in a manner that will allow each separate “ speech ” 
to be “ filtered ” ont of the instrament. 
. The form of apparatus mentioned with pianoforte wire 
will, however, only do for, say, a speech lasting a minute. 
When the telegraphone is to report a long speech, steel 
bands, preferably some millimetres broad and d mm. thick, 
have been employed with good results. The band is then 
unwound from one reel on to another, and is prepared by 
the electro-magnet during its motion at any point between 
the two reels. 

In connection with ordinary telephone lines, the telegra- 
phone bas been tried in practice as a receiver, and put 
automatically in action, when the bell is rung, then 
registering what the sender has to say. The subecriber 
called for can then at any time (say on returning home), 
read it off, as will bə understood from the above. Another 
particular application of the instrument is due to its capacity 
to reproduce the speech to a large number of subscribers at 
the same time. In this case, the steel band must be a 
continuous one, arranged and moved, for instance, in the same 
way as а band saw. All along the band a number of small 
electro-magnets are fixed, the first one connected to s 
telephonic transmitter, the others to the different sub- 
scri When the impressed speech has acted upon all the 
eleotro-magnets, it is wiped out by a magnet. 

So much about particulars. Curiously enough the in- 
ventor has had some trouble in obtaining patents in several 
countries, the scientific members of some patent commissions 
denouncing the invention to be a physical impossibility, till 
convinced by demonstrated facta. 

We learn that the ain ini is to be exhibited this 
year at Paris, where, no doubt, also some readers of this 
ournal will find an opportunity to listen to the tale of this 

teresting novelty. — 

& G. 


Copenhagen, Apri, 1900. 


POWER CONSUMPTION AND OPERATIVE 
COSTS OF AUTOMOBILE DELIVERY 
WAGONS.” | 


A Bropv or ТИШ ООМРАВАТТҮВ Оовтв oF OPERATION AND Mam- 
TENANCE OF Horsa anD ELxcrTRIO0 Ошілуввт WAGOXS FOR 
Orry BRBBYICB. 


Br Paor. GEOBGE F. SEVER. 


THE of this article is to present a brief résumé of the 
data and results obtained in the early part of 1899 while 


* New York Electrical Review. 


investigating the operative costs of electric and horse delivery 
service in New York city. EE 
In the paper on * Operating Costa of Horse and Electric 


Delivery Wagons in New York City," by В. A. Fliess and. 


the writer, presented at the general meeting of the 


American Institute of Electrical Engineers, at Boston, in 


June, 1899, a very careful analysis was given of the actual 
costs of operation of the two methods of service under city 
conditions. Up to that time there was available little 
information of an suthoritative nature on the cost of horse 
operation, and therefore this information, obtained from 
business houses with large delivery services, provided a basis 


of comparison which is valnable. More recent figures, 
obtained from other business houses using horse service, 


cogn . 

From the data on horse operation, the cost of maintaining 
such service was found to be as follows: Total cost, of one 
wagon, one horse, wages and attendance per day equals 
864-83 cents, of which 64°61 cente, or 17:7 per cent., is 
chargeable to the horse, 14:52 cents, or 8°98 per cent., is 
chargeable to the wagon, and 285:7 cents, or 78:82 per cent. 
is required for tbe wages of the driver апа his helper. 

The total weight to be moved is 2,075 Ibe., or, spproxi- 
mately, 1 ton, 500 lbs. of this being considered the weight of 
the load to be delivered. In this service each wegon covers 
21 miles per day, ғо that the coat per ton-mile, which is the 
unit of comparison, would be 864:88 = 21 = 17:373 cents. 

In the case of a wagon covering twice the distance of the 
first, is., 42 miles per day, there will be needed two horses, 
and therefore an additional expense for those items, as is 
shown by the following figures :— Total cost of one wagon, 
two horses, wages and attendance per day equals 428 54 
cente, of which 128-82 oents. or 29:9 per cent. is chargeable 


to the horse, 14 52 cents, or 3:8 per cent., is chargeable to 


the wagon, and 285:70 centa, or 66:8 per cent., is chargeable 
to the wages of the driver and his helper. The cost per ton- 
mile will be 428:54 — 49 = 10:9 cents in considering the 
cost per pound of load per mile; under these two conditions 
we find that, in the first instance, with a total load of 800 Ibe. 
and an average of 500 lba.. this cost is 864 R9 — 800 = 
0°456 cents per pound and 864°88 -- (500 x 21) = 00847 
cente per pound per mile. 

In the second case, with more load delivered, a longer dis- 
tance covered, and requiring more equipment, we find the 
cost per pound with three loads of 800 Ibs. delivered 428-54 
— 2,400 = 0:17856 cents, and the cost per pound per mile 
with an average load per trip of 500 lbs., 428°54 — (500 x 
42) = 0:0204 cents. 

The conclusion is readily deduced that the latter method 
of operation is the more economical although involving a 
larger first oost for eqnipment. In the second сазе the 
wagon is used nearly three times as much as in the firet and 
the employés are used to better advantage, thereby tending 
to more economical operation. 2 

The testa on the electric automobiles were made for the 
purpose of ascertaining the actual power required to o 
them on the various pavements which exist in New York 
city streets, the vehicles used for this purpose being those 
which were to be used in deli service, The opportunity 
presented itself to test vehioles of different design and wi 
Rire. characteristics, во that from the results could be 
obtained а general and quite accurate figure for the power 
consumption necessary for this service. From these testa the 
power required is found to be 120 watt-hours per ton-mile, 
or 0'156 H. P.-hours per ton mile. 

This value for the power consumption has been borne out 
by subsequent wap os can be егей а аа value to 
use in estimating the average power necessary for operation. 
It must be remembered, however, that а larger оа than 
that which is n to provide this 120 hours per 
ton-mile is 5 required to start the vehicle or 

pel it up a grade. зо рота to give а rapid start may 

from four to six times which is песеғвагу for opera- 
tion at а constant r on а level, or that value which repre- 
sents the average of a run, 
he minimum power used in any of the tests made was 
81 watt-hours per ton-mile, showing with careful manipu- 
lation and taking advantage of the features of the roadway, 
the power used may be reduced considerably from the general 
value of 120 watt-hours per ton-mile. 


S 
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In order to ascertain the difference between the oost of 
delivery with horse and that with eleotrio vehioles, the fol- 
lowing comparison can be made: — An electric wagon, at an 
average speed of 9 miles per hour, would cover the same 
distance per day, i e., 42 miles, as made by the horse wagon 
in 4 66 hours and the oost for power at 5 cents per kilowatt- 
hour, with a power consumption of 120 watt-hours per ton 
mile, would be 71°28 cents. The weight of the wagon com- 
plete, with average load of 500 lbs., is 2°268 tons. In this 
case the 0086 of power, 71:28 cents, forms 17 6 per cent. of 
the total operating oost, interest on wagon and stable rent, 
47:28 cents, forms 11:7 per cent., and wages for driver and 
helper, 285-70 centa, form 70:7 per cent., the total oost for 
operating 42 miles being 404-26 cents. As compared witb 

the cost of horse servioe, there is seen to be a saving of 

428:54 — 404.26 = 24:28 cents day under the above 
conditions. The cost per pound of delivery is 0:16844 cents 
against 0`17816 for the horse, or 0:01012 cents less. The 
cost per ton mile is 4:25 cents against 10:2 cents for the 
horse, or a saving of 5°95 cents. 

This figure is of importance, for the reason that the ratio 
of load to be delivered to total weight of wagon is small, 
and every effort should be made to reduce the weight of the 
wagon, in order to reduce the total power cost. If the figures 
are analysed somewhat differently from the method indicated 
above, leaving ont the fixed for driver and helper in 
both cases, it is found that the oost of the horse forms 90 
per cent. of the operating oosts in that service, while the 


cost of power in the electric service is only 60 per cent. The 


actual cost of operation then becomes 142 84 cents per day 
for horse, and 118°56 cents for electric, showing, as before, 
24°28 cents per day saving in the latter, this being a 17 per 
cent. saving over horse operation. This is unquestionably a 
more correct method of comparison in the matter of power 
cost, as the fixed charges are eliminated. At t it is 
not possible to present any depreciation values, for the reason 
that the apparatus is too new to afford any. In the electric 
service these depreciation values shonld not be large, as the 
motors snd running parts are simple, and require but little 
attention. The possesses the largest depreciation 
factor, it being possibly 20 per cent. 

In comparing the cost per pound of load per mile, it is 
found that with horse service this із 0:0204 cents, and with 
electric 001923 cents, or a saving of 0015 cents. | 

That the differences shown are not larger is due to the 
fact that in making the comparisons, the lowest average cost 
for horee service has been taken and the highest oost for 
electric service has been placed against this. With cheaper 
power a further reduction can readily be made in the opera- 
tive costs and a better showing made for the electric service. 
It can be pointed out that if the schedule speed of the auto- 
mobiles can be raised, the wagons can cover much more 
territory per day, and therefore reduce the percentage that 
the employé: wages are of the total. This is a similar ооп- 
dition to that which exists in electric railway operation, and 
many of the miel ope details that now control railway 
work can be su ully applied to electrio delivery service. 
As has been hinted at previously, the attempt should be made 
to reduce the weight of the automobile for this service in 
order that the live load may more readily approach the dead 
load, thereby decreasing the power coat. 


CORRESPONDENCE. 


Overhead Construction. 


I must thank “J. M. D.” for calling attention to my 
error in the issue of April 6th. The figures of the bracket 
arm length and pole length in the caloulation of pull were, of 


course, reversed, and the figures should read охо = 222 


nds. 
P But the pull on the pole top is somewhat more complex. 
Its severity depends on the ratio of the arm length ae to 
the distance ec of the point of application of the tie rod. 
Thus if the bracket arm be 5 feet long, and carry a load of 
90 lbs, and the distance св be 23 feet, will not a e repre- 


sent the pull on the pole, and ae the thrust in the bracket 
arm of 180 Ibe. e horizontal component of ac will 
also be 180 lbs. Во far as this stress is concerned 
the pole is exposed to a bending stress about the point e 
considerably in excess of the general stress in the pole. 
With long arms as, say, 20 feet, the ratio of a e to в о will be 
8 : 1, unless e c is made, say, 5 feet, which is its limit, when 
the ratio:will be 4, and the pall on the pole at cand thrust at 
e will be 860 Ibs. upon this upper part of ер due to 
trolley wire alone; and when the bracket scroll are 
taken into account, it is clear that the small upper section of 
d ort will be exposed to a severe bending stress from 
which the pole as а whole is free. It is always in the upper 


c 


part of poles that weakness develops, and it is rather this 
than the general over-balancing load that is to be considered. 
A pole loaded by a cantilever is likely to show a severe 
bend at the point of application of the trust of the arms. 

The net pull on the whole poe may be thus worked ont :— 
Assume that e c is 24 feet, and that the point e is 20 feet above 
the floor line. The arm as is 5 feet. Then the pull at c is 180 x 
224 = 4,050 foot-pounds, and the thrust at e is 180 x 20 = 
8,600 foot- pounds. The difference is 450 foot-pounds. 
Then 450 + 224.— 20 lbs., and this is the equivalent pull 
at the point of application of the tie rod, 224 feet high, 
upon the pole as a whole referred to its fulcrum at the ground 
level, and, as it seems to the writer, not 85 1bs., as found by 
4 J. M. D." : 

Side bracket arms thus require to be dealt with, first, in 
reference to their effect on the pole upper section; and, 
secondly, in regard to their effect on the pole as a whole. In 
this seoond case the ground is the fulcrum ; in the former 
case the fulcrum is at the bracket arm clamp. It is evident 
that the above method is correct, for no matter what ratio of 
a вію в c be fixed upon, the difference in the foot-pounds of 
thrust and pull will always be 450, showing that whereas 
the local stress in the poe top can be varied according to the 

ition chosen for the tie rod, the general stress is unaltered. 
his holds good. when e с becomes excessively small, which 
is the cage when no tie rol is employed, for the moment 
beoomes then simply the product of 90 lbs. x 5 feet, or, 


again, 450 foot-pounds. . 
І E The Writer of the Article. 


Economy of Mechanical Draught. 


I do not rus that the importance ои uestion um 
had anything like 5 ve di i 
from both sides, and gut back to where we started, simply 
because we have failed to get hold of any facts. 

That was my object in meddling with the discussion. I 
have looked and read in all directions, and found everyone 
who approached the point, as soon as he got near, sheered 
off and left it untouched. 

For instance, the last and most important book I have 
connected with the use of steam, published in 1898, sa 
speaking on the subject of a system of foroed draught: “ 
increase in evaporation of from 40 per cent. to 50 per cent. 
is said to result." More is said of a similar kind; but what 
is the value of such a statement as that? I call it mere 


085ip. 
ij Fortaualely: eines [wrote yon Df, T am ix receipt of the 
last Vol. oxxxix. of the Civil Engineers, and that does give 
some figures which seem to warrant me in writing you again. 
Let us examine them. 
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The paper is as fairly written as we can expect from one 
trying to prove that in cremating muck he bas found a 
substitute for coal; it is entitled, * Combined Refuse 
Destructors and Power Plants. 

In such а case as a destructor I would expect to find if 
anywhere forced draught justified, and yet in the oourse of 
the discussion Mr. E. J. Lovegrove, who evidently has 
thought and knows what he is talking about, says: “ With 
regard to the nuisance, greater trouble was experienced from 
forced draught than with natural draught ; this would also 
prolong the life of the furnaces and reduce the expenditure 
for repairs to a minimum.” i 

But let us examine as shortly as possible what is to be 
learnt in illustration in the paper itself. 

There are two batteries of three water-tube boilers, each 
having two refuse furnaces. The gases after passing through 
the tubes go to the economiser and then to the shaft; each 
furnace is provided with both steam and forced air draught, 
the anthor finding the Jatter preferable. 

The forced air is provided by three fans, each designed 
to give 8,000 cubic feet of sir per minute, and driven by a 
Bhunt-wound electric motor at a speed of 650 revolutions 
per minute, and, in reply to questions, we learn in the dis- 
cussion that “the delivery of the fans was that guaranteed 
by the makers ;” but just note the following, which is an 
каа of a point I raised in my letter on the testing of 

ans. 

“The air pressure in the discharge duct at the fans is 
8 inches head of water, while that in the ashpits is only 
about linch.” Later in a table we see that the sir pressure 
was really 0:90 inch; then why use a fan? Surely the 
chimney they have would give thie, and if properly managed 
a tuction draught is just as efficient as a forced one. 

But look at this point : the fans are running at a speed 
which gives 3 inches at their outlet and only 0°90 in the 
ashpits—that is the pseudo W.G. to which I alluded in my 
letter on fans. 

Mr. Blair in the discussion calls attention to it, and says: 
—' Such a marked difference in a comparatively short dis- 
tance must be accounted for, he thought, by friction, possibly 
by reduced passages,” and the anthor, in his reply, agrees 
with this, saying : “The difference was accounted for by the 
enlarged air ducts, as the air approached the furnace, and by 
leaks in ashpit doors, &o." | 

They are both mistaken, and evidently unaware of the fact 
that the fans are too small for the volumes they are asking 
them to supply; if the fans had been large enough, they 
would have had the same air, and the fans would have 
worked at 1°00 inch instead of 8 inches. Look at the result. 
I am sorry the diameter of the fans is not given, because 
then we could have ascertained their manometric efficiency, 
which, under the conditions, I think must be very low. 

We have Mr. Brown properly saying: “The energy 
absorbed by the electric fans certainly seems to be excessive, 
viz., about fourteen per cent. of that generated by the refuse," 
that does not seem to be а сові to be treated as the pitman 
did his baccy. 

I look at it in another way, thus :— 

The fans are said to absorb 4 units per ton of muck dealt 
with. Total refuse destroyed year ending June, 1898, 
25,404 tons, and this equals for fans, in the course of a year, 
101,616 units; these they sell for 5 purposes at 2d. per 
unit, which gives the oost of their forced draught, £846 per 
annum. I could compare it in various other ways, but let 
one suffice. In the discussion Mr. Liversedge said: “If there- 
fore those two figures were correct, the author used some- 
thing like 72 Ibs. of steam per unit; and as I have shown 
his fans require 101,616 units per annum, it makes a con- 
sumption of 7,316,352 lbs. of steam ; now assume an engine 
takes 20 Ibs. of steam per hour, and we get 365,817 H.P.- 
hours, at my price of 1d. per hour, gives the sum of £1,525 
per annum as the cost of his fans, you demur to the 14. 
per hour, but I was really too modest. Look at the excellent 
work of that careful experimenter, Prof. Unwin, on “The 
Development and Transmission of Power,” p. 59, you will see 
he says a 10-H.P. engine costs 2:84d., and a 50-H.P. engine 
1:514. per effective H.p.-hour, that, of course, includes 
interest at 5 per cent., maintenance and depreciation at 73 
per oent., both very reasonable, so that I am in good com- 
pany when I say one penny. 

I should have liked to glance for a short time at the ques- 


tion of steam-jet draught, but I doubt that your space and 
my time on the present occasion will not permit it; I trust 
that what I have said will have the effect of inducing those 
who are using mechanical draught to look carefully into their 
position, and the necessity for it; but what we want, what [ 
cannot get, although what I mean to have if I live long 
enough, is a statement of unimpeachable /аеѓз. 

| А. L. Steavenson. 

Durham, April 28rd, 1900. 


P.S.— The 3 inches W. G. is required to force the volume 
through the fans, which are themselves an obstruction. 


Fuses. 


May I call attention to the apparent general misuse of 
fuses, and express a hope that engineers will abandon their 
employment in circuits where they are useless. 

A fuse is a more or less primitive. device for interrupting 
a circuit when it becomes overloaded, ita only perfect attri- 
bute being the complete and glorious uncertainty with which 
it acta. | 

Omitting the consideration of small fuses of the genus 
“honse wiring,” and dealing only with those in 
generating stations, we find that they are employed in two 
different situations, viz., in feeding and generating circuits. 

Taking the case of fuses in generating circuits, we know 
that in some circumstances they are worse than useless, 
Suppose that a breakdown oocars to one of three fally-loaded 
dynamos of equal power working in parallel; then the 
external load plus the load necessary to burn down the fuse 
of the faulty machine will be more than sufficient to blow 
both of the healthy machines’ fuses, with the result that the 
faulty machine's fuse will remain intact and supply will be 
interrupted. Of course, if a larger number of machines 
are running, the fuse of the faulty machine must ultimately 
blow, but the method of cutting off the machine is certainly 
faulty. Even if the lights do not blink badly it seems 
utterly wrong to throw the heavy load necessary to burn 
down a fuse, on the plant, just at the moment when more 
sources of energy are required for the external load alone. 
As an experiment in eleotro-metallurgy it may be interesting, 
but it is distinotly wasteful to employ 100 Kw. or во to o 
а dynamo circuit. It is somewhat like a hungry man taking 
а hatchet to out bread and butter, and exerting himeelf so 
vigorously that he is in a fainting condition before he has 
hewn out the first slice. It is, of course, necessary to cut 
out а faulty machine directly it begina to take current from 
the bus bars, but the fuse is too crude and takes too much 
current for the tardy service it renders. Considering the 
effect on the dynamos of a short on the feeders, we see that 
this amounts really to a sudden and heavy addition to the 
load and that it will be useless to cu? off machines at the 
moment when additional ones are required. Еавев then are 
inefficient devioes for dynamos, both for feeder shorts and 
dynamo shorts; dynamos only requiring to be cut out when 
they take current from the bus bars, the switching out 
taking place before the return ourrent has exceeded a few 
am e 
me protective device seems кое in feeding circuits, 
though in lighting systems it gen T conduces to con- 
tinuity of supply, to do away with them, and to agree 
to burn out any shorts that may occur. Short circaits 
of low resistanoe, lasting any length of time, are ў 
rare, the usual fault being a dead short for a second or two, 
followed by an arc of comparatively high resistance, which 
gradually burns itself out. The protective device must, 
therefore, act quickly, and a heavy fuse is of little good where 
rapidity of action is. required. Automatic circuit breakers 
are to be preferred, and their general adoption in traction 
work, where shorts are frequent and severe, demonstrates 
their superiority. EM 

Fuses should therefore not be used in dynamo circuits, and 
they should be omitted in feeder circuits, or automatic 
circuit breakers should be used instead. | 

Dynamo circuits should be provided with zero or non- 
return current cut-outs ; preferably the latter. 

That fuses are really as bad as they appear to be seems 
borne out by actual practice, and it seems a pity for us to 
keep on putting them on switchboards when the actual users 
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either replace the tin strips by huge slabs of copper (tinned 
or nickel plated to make them look safe), or else pile on the 
tin strips во that no current the station could produoe would 
blow them. Fases coat money—eome duplex abominations 
cannot be very much less expensive than sutomatio circuit 
breakera—are mere wasters of a little energy, are only apeoi- 


fied because they are fashionable, and it is high time that in 


many cases they were discarded. 
| | Ipse Dixit. 


Patent Office Reforms. 


_ In your notice on page 641 of your last issue you вау there 
are many anomalies in the existing law which you would 
like to see removed. Can you conceive anything more unjust 
than taking fees from an applicant who deposits а specifica- 
tion containing the following claims :— 

1. The idea is absolutely my own. 
. 2. That it will clean out any wooden pipe, no matter how 
badly corroded. 

8. And make it equal to new. 


London, April 21s, 1900. 


Arthur Clarke. 


Re Works Dispute. 


Noticing an argument in your current issue on the above, 
we beg to say that we have had a little dispute with a portion 
of. our winders, who, despite the fact that they were being 
paid 94d. an hour, which is at least 15 per cent. higher than 
the standard rate in the country, thought it advisable, seeing 
that we were busy, to make atill better terms for themselves. 

We have, we are thankful to say, got rid of some of these 
greedy gentlemen, and are pleased to say, that though our 
wages have been reduced some 10 cent. since their 
departure, our output has gone up in the same proportion. 


D. Bruce Peebles & Co. 
a | А. О. PEEBLES. 
Edinburgh, April 23rd, 1900. 


€ On the Controversy Concerning Volta's Contact Force." 


The late Dr. John Hopkinson and another somewhere 
recorded experiments relating to electrolytic hydrogen 
polarisation, and showed how much 57 was necessary 
to polarise a given surface, and, if I remember rightly, a 
comparison was made as to the calculation of the sizes of 
atoms, and the distance of the centres of the hydrogen atoms 
apart on the polarised plate, calculated from the weight of 
hydrogen, which was exceedingly small. Now Dr. Lodge 
appears to be striving to make clear “contact foroe" by 
atoms approaching each other, and as J would understand 
and explain, attriting eacb other and rubbing off some of 
their energy, so that two or more atoms by their mutual 
motion and grinding or squirting of themselves, and, or, of 
the ether about them, somehow set up or detach a bit 
from themselves, or form another system of motion of some- 
thing material, which appears as а surplus or new system of 
motion tending to find ita level or redistribute itself to equili- 
brium. Then Nature is considerably in equilibrium until 
two or more systems of motion of such an order approach 
each other that their mutual motion results in the setting 
up of a surplus of something—which undoubtedly may be of 
a positive or negative order relative to what is ontside, as 
exemplified in thermo-chemistry—aggregation or disaggre- 
gation, or a matter of surface change, to be afterwards 
referred to. 

But it is not usual to suppose these atoms as systems of 
motion (and in the present “controversy,” the technical 
overrides the philosophioal) mutually aocelerating, slowing- 
down, or eddying each other, in a Pearsonian or squirting 
manner, and setting up in themselves aud what surrounds a 
different order of thinge—and this brings me to the older 
notions of the aolid-atom-held-together-with-the-bed-spring- 


We must either accept the notion of the constant spewing 
ont of energy from or by atoms, so-called, or deal with them 
as concrete or fixed bodies having some sort of a fixed surface. 
Now, surface is what I would speak of in explaining contact 
force. (These ideas and the terms expressing them will have 


to be swept away when we become civilised—nof in the 
m $ c e aooeptation). Of course, force is one, whether 
“contact " (barbarous expression), “force,” or otherwise. 
For the time being we will speak of “charges of electricity.” 
The idea of time-soaking in, and time-rupning out, are 
expressions by no means unintelligible, whether the charge 
soak into an atom or cell m»ze or the earth. Well, if one 
particle of matter meet, impinge, fall into or coalesce (it will 
tuke а certain time for the smallest atom to thoroughly mix 
or arrive at an equilibrium with another, and the outside 
world will feel every movement more or less) with another 
particle of matter, then we shall have one of three results; 
the resultant surfuce of the resultant matter will decrease and 
be less, or it will increase and be more, or it will be the same. 
The last of these will meanthat whatever wonderful and rapid 


change of surface may take place during that short time 


when one atom mixes or mects with another, no energy will 
leave, or appear to have left, the system. The first will 
mean that en will be given, or capable of being given, 
out; the second, that energy will be absorbed, or capable of 
being absorbed, energy in thie case being the stuff on the 
surface. But this, then, is all a matter of whether the 
mutual action of ponderable matter upon ponderable matter 
resulta in a change of surface, because if, for argument, we 
discuss eleotricity as а charge of something upon a surface, 
then the density of that charge must be changed by a change 
of surface, and a change of density, we understand, means a 
change of potential. The phenomena of heat and other 
things, I doubt not, has something to do with this atomic 
rushing in and out of ether or some form of matter. For 
those of more philosophical turn, the doctrine of matter om 
the everlasting move in and outside of stoms—of course, 
there is no such thing as an atom, as we try to picture it, 
and nothing negative in nature—is much more satisfying ; 
but atoms and surface change may explain the contact-eating- 
vinegar-with-a-fork oonundrum. There is а much bigger 
question looked up with it, however, which surface change 
wil not explain, and that is gravitation, but which is 
wonderfully easier explainable, with a moving world inside 
as well as outside of atoms, as opposed to the hard, dead sorts 
held together with “bed springs.” 

The laws of motion need revising badly, and our brains 
want clearing of those chains—the Euclidian boxes of tricks 
—the little models of perfect doll-houses built up of things 
whichare, and which are not, and which are both at the same 
time. E | 

What has been pointed ont by at least one sane manI 
know (and he moat certainly is thought to be very mad by 
some), and what is well worth remembering in matters of 
this kind, and particularly in matters such as fixing units 
for electricity and the like, is that we have nothing in 
nature corresponding with our ideas of a line, cirele, perfect 
curve, plane surface, and the like, and never shall have as 
long as matter lives. We are in a live body, and think it 
dead! But there is no neuter in nature—all lives. 


. James C. Richardson. 
London, April 19th, 1900. 


Test of a Ventilating Fan. 


Referring to the letter of your correspondent * Centrifugal " 
on this subject, and your comments in your issue of the 20th 
inst. As the authority for the figures Ps were good enough 
to publish, I may possibly be permitted to furnish my little 
quota in the attempt to reconcile theory with the observed 
facts, i | 
The fan tested has blades of the screw type, each of which 
may be considered as a plane revolving in the atmosphere, 
and inclined to the plane of revolution. Each plane (or 
blade) as it revolves cuts cff a slice of fixed volume or mass 
of air and passes it forward from atmoepherio pressure to 
atmospheric pressure. There is no cylinder or other сообпей 
space to force it through. The force exerted by the bludes 
in passing forward the air is therefore, not that due to the 
absolate forcing forward of the air, as if this were done at 
right angles to the blades, as would be the case if the blades 
were pistons forcing the air through oylinders. The force 
exerted upon or by the blades would be about proportional to 
the sine of the angle formed by the blade, and the plane of 
revolution—modified by centrifugal action, the curve of the 
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blade both in radial and cross-section, its depth, and the form 
of fan centre. 

The volume of air moved would also vary in the same 
roportion, but would be further modified outside certain 
imite, as, if the angle were too slight, the volume would be 

small, and if too great the air would be baffled about 
without being passed through the fan. 

As the angles of the blades of the fan tested were aboat 

80°, of which the sine equals 4, this theory agrees with the 


and theory now stated. 

If not taking up too much of your valuable space I should 
be glad to make some remarks, re “ Centrifugal's " obser- 
vations on the question of cubic feet p horse-power. This 
of oourse is only correct as a means of comparison where the 
conditions as to pressure are exactly equal, and as an example 
of how great the difference in volume ре? horse-power per 
minute may be, I may cite a recent test of a similar fan, 48 
inches diameter working in a testing chamber 6 feet square 
extended 6 feet on each side of the fan, and fitted with doors 
by which the area and pressure on each side could be modified. 
With the doors full open on each side the volume passed at 
520 revolutions was 50,000 cubio feet per minute, and the 
power consumed 2} H.P., the feed area being 36 square feet, 
the average velocity 1,400 feet minute, and the water 
gauge about jinch. When the doors were cloeed to give an 
area of 12 square feet only (about equal to that of the fan), the 
volume was reduced to 31,000 oubic feet, the water gauge 
being 4 inch, and the power required 4°2 в н.р, By still farther 
г ке inlet and outlet агеав to 9 square feet, each, the 
volnme me 25,000 cubio feet, the water gauge g inch, 
and the power 5 B. H. P. 

Other tests were made in which the feed area was 
restricted while the discharge area was left free and vice versd. 
In all cases it was found that about 50 per cent. more air 
Tu NOUS for the same power when the discharge side was 


This is no doubt true of all fans, that there is more 
friction when foroing than when exbausting through pipes of 
equal length and diameter. 

For the Sun Fan Company, Limited, 
Wu. TATTEBSALL, 
Managing Dírector. 

Bradford, April 28га, 1900. 


[We must express disagreement with our correspondent's 
Views a8 the force required to propel the c It does 
not matter in the least how the force is applied—to raise a 

iven mass of air per minute to a given velocity calls for a 
ed minimum power, irrespeotive of all other considera- 
tions.—Eps. ELEC. Rkv.] 


Patent Law Reform. 


In your issue of the 6th inst. Mr. Claude W. Hill suggests 
a gystem of examining patents for novelty, to which there 
ap to me to be, on publio grounds, serious objeotion. 

t is too readily assumed by most people who discuss this 
question that the Patent Law exists for the benefit of in- 
ventors. I think it would be a much more correot way of 
stating the proposition, to say that the Patent Law is intended 
to encourage bond fide inventors for the benefit of the public. 
The Government {в а monopoly to an inventor for a 
certain number of years, on condition that he afterwards 
presenta his inyention to the public for the benefit of the 
manufacturers and consumers for all time. This protection, 
of course, can only be given to inventions that are new. 
The class of commercial nta, wanting in novelty, which 
you mention in your leading article of last week, ought not 
to receive patent protection, or at least only from a Govern- 
ment which believes in the encouragement of comatose 
industries by bounties. The сш of а bounty to revivify 
ап extinct manufacture would be much preferable to grant- 
ing a patent for а bogus invention; but the bounty system 
is ор to the commercial policy of this country. 

he objection to the advisory system of examination 
suggested by Mr. Hill is that it would not protect the public 
by suppressing bogus patents. If an Official Examiner reports 


to an applicant for a “ commercial” patent that his inven- 
tion is not new, and that his t would not be valid, he 
will merely say, probably to hi „I do not want a valid 
tent, and proceed till he gets the seal of -the Patent Office. 
here is little doubt that new industries are often retarded, 
and the public defranded of large sums of money, by means 
of these “ commercial” patents. It has been said that the 
slow progress of the motor car industry in this country is in 
great part due to this cause. 

The bias of the honest inventor is to reject all official 
advice stating that his invention is not novel. The 
advisory system is actually in force in Switzerland at the 
present time, and has been found to be practically in- 
effective as a means for the suppression of bogus patents. 

No official examination for novelty can guarantee a patent 
from afterwards being upset in a court of law, but a very 
much larger tage of patents will stand the test. The 
presumption of the novelty of a patented invention will be 
much greater, and the value of patents as a marketable com- 
modity will be consequently enhanced. 

The danger of patents for new and valuable inventions 
being refused through official ignorance could be guarded 
against by appeal. Neither in the United States nor in 

y, where patents wanting in novelty are refused, has 
there been any attempt to return to the laissez fasre methods 
of the British Patent Office. In both these oountries 
patents are more saleable and patent litigation is much less 
than with us. 

X. 


LEGAL. 


Кввү v. Lawson. 


Ix the Queen's Bench Division, before Mr. Justice Grantham anda 


special jary, on Tuesday, the case of Kirby v. Lawson was heard. It 
was an action brought by Mr. Frederick Kirby, civil engineer 
practising in Cannon Street, H. O., to recover £2,000 commission 
claimed to be due from the defendant, Mr. Harry J. Lawson, a City 


~~ роо 

„Rufus Isaacs, Q O., and Mr. Willes Chitty were counsel for the 

poen Marshall Hall, Q.O., and Mr. A. P. Longstaff for 
an 


the case, Mr. Ruros Isaacs said that associated 
with the plaintiff in his business was a 


was to pay 
Mr. Kirby had, in an earlier matter, introduced to the defendant Sir 
William the well-known electrician, formerly connected with 
the Post Office, receiving for this work his usual com 
Mr 


Mr. Thomas Parker was mentioned. Mr. Parker would bave 
been an extremely valuable man to have been associated with 
the company, both а t electrician great reputation, ү 
manager of a large undertaking, and an enterprising . 
ness man. Pliaintiffat first asked £5,000 for the introduction ot Mr. 


commission. 

Mr. FREDERICK Krasy, the plaintiff, was called in support of his 
counsel’s opening. He said that at the first con at Mr. 
H. J. Lawson's office they asked for £5,000 commission for the intro- 
duction, and a share in any business, if created, but those terms were 
refused. Mr. Lawson offered to give “ two thousand sovereigns on the 
table,” and nothing more. They went away and discussed the matter, 
when they decided to accept the defendant’s offer. Mr. Parker, who 
was at the Hotel Oecil, was brought over and introduced, and after 
conversing with him Mr. Lawson told them that matters had been 


arranged. 

Mr. MABSHALL HALL said that Mr. Parker had all along refused to 
execute the agreement, and the defendant's case was that the com- 
mission was t on the flotation of a company, which Mr. 
Parker should join in the capacity of consulting engineer. 

Oross-examined by Mr. Маввнагт, Hatt, the said that the 
£2,000 commission now claimed was for division between himself, 
Mr. Wells, and Mr. Tom Lawson. It was payable for the intro- 
duction, and до. else. He did not know that Mr. H. J. 
Lawson had known Mr. Parker three years before in connection with 
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the motor business. Witness was not informed that there were con- 


as consulting er, he would get for the company the order to 
underground polita: 


Mr. Thomas Parker as having been characterised 
“the Ndison of Europe, the most experienced and prac 
there is in the profession,” and mentioning the electrical project on 
the Metropolitan Railway, the writer went on to say: ' The work 
alone is sufficient to make our company a record success, to say 
nothing of his other various businesses, which are extremely impor- 
My own impression is that with these matters in hand 
would be a vary great error, while Parker, I Know, could find the 
а error, w Х v, oo 
бышы backing elue where." 

Mr. MABSHALL HALL asked the witness: Ia face of that do you 
иШ нм гоа ош ке оо ра CORE оа 
that Mr. Parker should enter into the contract ? 

Wrnem88: у І до. 

Mr. WiLLLM Н. Wats was also examined. This witness said 
that before the introduction he asked for £500 on account of the 
commission, but the defendant replied, " No, letz us do the business 


first. 
Oross-exemined : He asked the jury to believe his story 
was to be no other service for the introduction, and that he asked for 


not heard it 
he still said that his brother promised £2,000 cash unconditionally 
the mere introduction. It was known to witness that Mr. Parker 
large electrical businesses established at Wolverhampton, 
willing to be taken over, and that there was originally 
acquire them with Mr. Parker at the head. 

Harn, addressing the bag Жыры the defence, com- 
absence from the witness of Mr. Parker, who, 
would have given evidence that he declined to 
his business were taken over, and so would 
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зел оаа о а scan | м „= of £5,000, 
t was proposed new company 
purpose of making electrical] tramways, 


to 
mas Parker, at the head of it. Mr. 


to 

and if that was done he 
£2,000 commission when the company was 
use Mr. Kirby had represented that he had 
arker as an old friend, and could persuade 


t 

pay £32,000 

merel fwo people into one room. Mr. Parker had 
ways refased the a tment with the Electrical Tramways Con- 


reason the agreement had never been completed. 

Mr. Н. J. Lawson, the defendant, was called, and said he was still 
engaged on the scheme for electrical tramways ccustraction. Mr. 
Parker was known to him before this introdaction; he had met him 

a motor , and had travelled up in the train with him from 
the Midlands. à 
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ed, the defendant added that the Electrical Tramway 
Construction Company had been in existence for some 14 years, bat 
it was a syndicate with shares, and had not gone to the public. Its 
nominal eapital was £250,000. 16 was not tramways, bat 
was a promoting company. He was now endea to revive it. 
Oa several ocoasions he had tried y to persuade Mr. 
Parker to come into the company without his businesses ; to acq 
) capital, for which he 
was not prepared. 

The jury found a verdict for the defendant, and there was judg- 
ment accordingly, with costs. 


Tum NATIONAL Compamg FOR тни DISTRIBUTION OF ELEOTAICITY, 
&c., Limrrmp, v. GIBBS. 


gral iy the ы ү cape ас А 

the plaintiff company from the same order. 

Mr. Eve, Q O., And Mr. Rowden, Q O., оаа їп вар of the 

ас ш ge ке ME Moulton, Q.O., and Mr. Gore- Brown were 
plaintiffs. 

Mr. Hvm, in opening, said that the learned judge in the Oourt 


we cart. 


below had dismissed both the action and counterclaim, aud his client 


of an agreement, and the counterclaim sought to enforce а jadgment 
which had been obtained in France in an action between the same 


liable to pay to her a 
sum of oe By way of defence to the action, the defendant 


with the view adopted by the learned judge, but he doubted very 
much whether the practical resalt of the view they had adopted 
would be more beneficial to the parties. There were two patentees, 
Gaulard and Gibbs, who were entitled to certain patents for the dis- 
tribution of electricity, and t 


company against 
look to Gibbs, it followed that the defendant’s counterclaim sgainst 
the company also failed. By taking that short cut the learned judce 
dismissed both the action and counterclaim. He could not think 
that that view was correct, and what the Court to do was 
to reverse the judgment and declare that, upon the true constrsction 
of the sgreement, the чн of the plaintiff company for relief against 
Madame Rouelle was to be ascertained upon the footing that Gaulard 
and Gibbs had jointly covenanted to assign the te mentioned 
in the agreement to the plaintiff company, and that such assignments 
should contain joint and several covenants that such patents were 
valid; and in no wise void or voidable. Then a declaration that the 
amount due from the company to Madame Rouelle on her counter- 
claim was to be ascertained upon the footing of the order made iu 
the proceedings in the F'rench Courte, and with these declarations 
to remit the action and counterclaim for trial. They proposed to 
uA es . the action and counterclaim and 

o 

be dealt with by the judge at the trial. A poin 
tif was out of time, and that it had reference 
cause of action, but the learned jadge had 


think they ought to be debarred on that ground. He thought 

to advise their cliente to see whether they 

Sitigation settle their differences by compromise, and soavoid further 
on. : 


THE RELATIONS BETWEEN ELECTRICITY 
AND ENGINEERING.* E 


* 
EN — 


By BIR WILLIAM HENRY РЁЕЕОЕ, E. O. B., F. B. 8. 
Past-Pre:ident Inst. O. E. 


Ь 


3 great principles underlying the practical applications 
of electricity :— к, 
1. The establishment of a magnetic field. 

2. The establishment of an electric field. 


3. The disturbance or undulation of the e her. 


4. The work done by the generation and maintenance of éhootric 
currente in material systems. | i 


* Abstract of the James Forrest,” lecture to the Institation of 
Civil Engineers, delivered April 281d. 
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Tus object of this electric | T 
Nee ria 5 It requires matter был ele working is primarily to reduce the 


Its transference is c 
by motion, chiefly undulatory when we consider 
араса of the most known forms when considering 

lators. It is therefore essentially a dynamical agent in the hands 
of the engineer to carry ont his duties. 

(a) The Application of Force.—Blectricity enables the engineer to 
direct energy to great distances, and there to apply force at his will, 
Force is thet which produces, or tends to produce, motion. It is the 
function of the engineer to utilise this motion. 

Dynamos and motors are subject to laws and conditions so 
thorougbly well known that exactness is assured and waste reduced 
to а minimum. There is no more perfect machine than a dynamo. 
Motors are nearly av good. Electricity as a science is to 
everyone, but it is deeply fascinating to the engineer. 

(b) The Doing of Work.—The maintenance of an electric current 


through the conductor means the expenditure of work upon that - 


conductor. and this expenditure of internal work means molecalar 
motion. In solid conductors the result is hcat. If the current be 
ually increased, this motion is similarly increased. Tho result 
successively incandescence, white heat, fusion, and disruption. 
Joule established the law of the relations of current and heat upon 
a definite and accurate basis. 
Faraday developed the laws of eleotro-chemistry with equal 
exactitude. 
Prof. J. J. Thomson has determined the action of currents on 


gases. ' : 

The principle of work that lies at the very root of the profession of 
the engineer enables all these operations to be massured in definite 
mechanical units, reducible to the common English standard, the 
foot-pound, but which the electrical engineer, with greater precision, 
rofere to cha scientific unit of work—the Joule. 

(c) The Purification of Matter.—The electric current has proved to 
be a powerful agent to break up crude materials into ‘their useful 
and useless constituents. The electro-chemical industries of the 
world are very exten : ivo. 

According to Prof. Borchers, the eminent electro-metallurgist, the 
world menufacture of calcium carbide for the prodaction of acetylene 
gas is utilising a power equal to 180,000 нр. ; that of the alkalies and 

e combinations of chlorine for bleaching, 56 000 xt P.; of aluminium, 
27,000 нр ; of copper, 11,000 ир ; of carborundum, 2,600 H..; and 
of gold, 455 нр Electro-plating is one of the staple manufactures of 

 Bheffleld and of Birmingham. There are nearly 200 firms working at 
former place, aud over 100 at the latter. 

The decomposing bath and the arcfurnacs are revolutionisiog many 
industries. Phosphorus is now being produced in Eagland in large 
quantities from corundum, and aluminium from bauxite is extendiog 
in use and being reduced in price. The Post Office is using aluminium 
for telephone circuita. I have recommended its use on А very large 
scale in the interior of Africa, where transport is so costly. We can get 
the same conductivity as with copper with half the weight, and at 
less price, and we can put up a line telegraphically ten times better 

‘than of iron for lees money. 

(d) The Annihilation of In wires of great length, while the 
initial speed is tbat of light, it takes time for the electric waves to 
rise and fall, so that the number of currents which can be sent per 
second is limited. Between London and Liverpool the speed of 
spesking is virtually unlimited, but between Ireland and America it 
is restricted by the so-called capacity of the cable submerged in the 
ocean. This capacity absorbs energy and retards the rate of rise and 
fall of currente. While 1,000 currente per second can be sent in the 

former case, only six second are avallable in the latter. 

Nevertheless, sitting on the shore of tbe Atlantic in Ireland, one 

ean manipulate a magnetic feld in Newfoundland so as to 


words. 


ing traffic on our railways and the 
by similar means. The на а н поб 
places the manager of the line in communication with every 


trical exhibition. protected by 
Every distant outdoor mechanical signal ie 
repeated back. The danger is locked and cannot be lowered 
clear” antil it is u ed by the train iteelf or by the 


experience at Orewe daring a of abont 12 months, from 
the working of a signal cabin co g about 60 levers, has been 
such as to justify confidence and the extension of the system, and 
some 10 containing about 1,000 levers, will be provided. The 
apparatus has been designed to work in with, as far ae possible, the 
standard RUM apparatus of the London and North-Western 
Baüway. inter] frame may be said to bs the ordinary 
mechanical frame in , occupying one- of the space. 
The levers—about 6 inches in length—are placed f- two tiers, and are 


tappet lockiog, and they control carbon switches by which the 110- 
val electric current is transmitted d 


the motors. 


fervour to the capital expended by his 


tion to the movements outside his F 
the removal of obstructions on the ground caused by the numeron 
wire and rod connections necessitated Zi Sho prosent sri an 


of the signalman, and enable him to pay more attea- 
finally, a reduction in the number of en 


pe of converting its environment into a magnetic 
that the projection of a field through а conductor 
induces an electric current ia that conductor, are prolific of many 
valuable instruments by which we transform energy into different 
intensities, and thus economise the cost of its transmission. The 
higher the voltage the smaller the amperage,.and hence the lees the 
weight of copper aeeded. The present practical limit of voltage 
along aerial conductors appears to be 40,000 volts. Byond this 
pressure the diel«ctric strength of air breake down. Higher voltages 
are practical in insulated maine, but their expense is а ban to their 


use. . 

It is not considered advisahle to construct dynamos giving higher 
voltages than 2,500 volts, although in many cases 5,000 volte are 
produced ; but these high voltages are easily and safely converted by 
traneformers to any other higher pressures. 

Energy is aleo transformed in its continuous form by rotary con- 
vertere but in this case the process is usually the reverse. Direct 
continuons currents of 100 amperes and 3,000 volts are reduced to 
500 volts by acting as motors to rotate generators, giving 600 
amperes, for, say, tramway working. Again, at Tivoli, 18 miles (гоа 


Rome, the energy of the falling water there is tranemitted to Rome 


in the form of alternating currents at 6,000 volts, and is there oon- 
verted by rotary transformers into direct currents at lower voltages 
for battery, traction, and motive purposes. 

Falling water can, by a turbine or impulsa wheel, convert the 
Boe ч рны in virtue of ite fall into the form of electricity. 


small industries. It is 
wastes nothing while idle. 
The economy and efficiency of verde power 

factories and workehops by electricity instead of by shafting, gearing 
and belts, is so pron that the change is being effected in ever) 
country with great rapidity. If it were a question of the mere 
efficiency of the two systems, tho ad vantage of the change would not 
be so obvious; but it is shown by the horse-power-hours expended, 
which means the coal bill. The efficiency of an electrical system 

rarely less than 75 per cent., while that of shafting is frequently 
low as 25 per cent.; but the economy is the continuous waste of 
latter that tells on the coal bill, while in the electrical system there 


over mills, 


is no such waste. The motor runs when it is wanted, and expends 


only what energy is wanted for the particular work to be done. ' 

Every up-to-date shop should have its electric plant for health) 
light, cheap power and handy distribution of material. Its economy 
is demonstrable in the smallest, but in the largest shops it is at once 
most marked. It is always available and it costs little. Ignorance 
or timidity restricts ita use very much. The number of works that 
are run by electric motors in different parts of the country is very 
large indeed. The efficiency, handiness, and economy of doing so is 
so marked that the practice is extending with great rapidity. Motors 


hile 
Ц 
does not hesitate to chuck obsolete plant on the scrap heap, if, by 
doing so, he can increase his business. 

On the Olyde and the Tyne, and, indeed, wherever shipbuilding is 
flourishing, there we find elbotrical energy driving machine tcols, 
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holding up plates, and assisting in various processes. In many large 
machine works cranes and travellers are moved by it. 

At Boston, U.S.A., crossing the Oharles River, and uniting Charles- 
town, the scene of the famous battle of Banker’s Hill, with its head- 
e E Ip . Tas 4 pe 

w span, 1 tons. wis o 
and closed by electric motors. | 

Та the Post Office we have introduced electric motors very largely. 
At Leeds they are used for dri pneumatic pressure vacuum 
pompe, employed there to work the pneumatic tube system. They 
are used for working automatic atokers, ventila fans, and 


ts. 

(7) Traction.—It is for traction purposes that electricity is making 
such gigantio strides. Ia the United States tramway working by its 
means bas become practically universal. In the United Kingdom it 
is making rapid way, and in connection with electric liguting it is 
giving great economical resulte. The combination of the two 
systems is most effective. Ia St. Helens, in Lancashire, where 
13,435 8-0.P. lamps are connected, and a small tramway system of 
nine cars simultaneously running is at work, the works с sts have 
been brought down from 3:234. per unit to 0 67d. per unit. The 
price for electric light has been reduced from 64. to 441. per unit, 
and it will probably be lowered to 341. Tais is atter only 8j 
months’ working. St. Helens isan object lesson to all municipalities, 

cially to Glasgow, where a very false start has been made. 

lotric railways are also growing apace. А bold attempt is 
being made by the Metropolitan railways to work the existing 
line in such a way as not to interfere with the exis iog traffic 
or even with the ent way. A new traia of six coaches 
weighing 180 tons, having a motor car at each end weighing 
54 tons, is about to ran b:tween Harl's Court and High Street, 
Kensington. Each m tor car is mounted on bogies, and each 
bogie has two electeic motore, so tnat there are eignt driviag 
wheels, each bearing 675 tons. The driving whees have dia- 
meters of 47 inches The length of the train is 240 feet. Each 
motor is rated at 200 HP, or a total cf 800 нр. for васа motor саг, 
Bat there is a wiae margin, and we hav: already applied 950 нр. 
ia starting а load of 270 tons on the incline of 1 in 43. Electric 
traction has. ап immense advantage over steam traction in impress- 
ing а contianous and umform torque or turning moment on the 
shaft, and consequently a cootiasous a.d uniform effort on the trend 
of the wheel. The action of the stam locomotive is intermittent 
and the bite not continuous. H.noe such frequent slipping on 
p rails. Again, the maximum torque can at once be applied 

the current, and, in combination with the constant effort, it 
increases the acceleration so that a train acquires its maximum 
speed much more quickly. We sball increase the mean speed of the 
Mutropolitan trains from 11 miles per hour to 16, and thereby 
increase the capacity of the line over 30 per cent. The stoppages 
on the underground railways are so freqeent that the trains are 
always either accelerating or stopping. They never reach their 
top speed as they do on main lines, Electric traction enables them 
to start quick-r and stop more promptly. Oa the Mctropolitan 
the 180-ton train acquired 20 miles an hoar in 200 feet, and, when 
going at the same sp.ed, it was stopped in 130 feet—half ite length. 
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6 between the two cities, without any intermediate 
no crossing. There are to be cars every 10 minutes. 
be 100 miles per hour, and the time of transit 20 
know of no reason why this should not be done with 
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Althoagh a battery has already been able 
drive a car 100 miles with one charge, we aro waiting patiently for 
the real automotor storage cell. 

(0) Electricity in War.—A strong contingent of electrical engineers 
bas volunteered for service in South Africa. They are all scienti- 
fically-trained practical young engineers. Bicycles, field hs, 
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f. They are under the command of Major Orompton, a member 
of the Institution and an old soldier. 

Electricity has been extensively applied to the de ment and 
utilisation of explosives in both the civil and military divisions of 
our profession. Charges are safely fired under water and blasted 
in mining and demolition operations by small exploding dynamos, 
magnetic-electric machines or induction coils acting upon high 
tension fuses. Oar honorary member, Bir Frederick Abel, has 
especially distinguished himself in this direction. His fuse, com- 
posed of phosphoride and subsulphide of copper, is universally 
used by our War Department. Time guns are tbus fired at stated 
hours at different seaports by currents originating in Greenwich 
Observatory. Bzoadsides in battleships and guns in turrets are 
similarly discharged. Torpedoes are even directed by currents from 
theshore. The defence of oor coasts by submarine mines and their 
explosion by currente when the enemy’s ships are properly Iccated by 
phere is the last development of the application of eleo- 

War, 


loded 160 c es 

Tho battleship is the home of electricity. It controls the rudder, 
it ventilates the interior and the living space of the ship, it forces 
the draught and assists the raising of steam, it revolves the turrets, 
it trains and controls the fans, it handles the ammunition, it purifies 
the drinking water, it lights up the ship internally, it enables the 
ciptain to sweep the horison with the brilliant rays of the search- 
light, aud to communicate with his tender or with his command- 
ing о сет across space independent of weather, night, season, fog 
or rain. 

(h, Santtation.—No branch of our profession falfils the true fanc- 
tion of tne engineer more efficiently than that which deals with 
sanitation. Pure uir, pure water, pure food, pure soil, pare dwell- 
ings, and pure bodies are the panacea for health and comfort.  Eilec- 
tricity helps us very much in attaining some of these qealities. An 
electric glow lamp does not vitiate the air. The air vitiated by our 
luiga ca 1 be easily withdrawn and fresh air can be forced in by fans 
worked by electric motore, Even the air during its entrance can be 
warmed, and impurities floating in it oan be sifted out of it by the 
attraction of electrification. 

Heating by Dowsiag's luminous electric radiators is very much 
= the increase; they consume 250 watte, whica cost abonat #1. per 

our. 

In many post offices sealing wax is melted and kept in a liquid 
state by currents. | | 

Water can be sterilised by os me, a product of electrifi ation, and 
even by the nascent oxygen, when broken up into its constituent 
elements by electric currente, 

Sea-water thus electrolyeed supplies us with chlorine, and converts 
the water into а powe:fal antiseptic, disiofectant, and dc oderiser. 
Its economy is, however, doubtful, and in consequence its adoption 
has been much restricted. 

(i) Industries —The applications of electricity to other industrial 

29008 are innumerabie. І have time to mention only one. Mr. 

.A. B. Oarver, who was a pupil pf Lord Kelvin and aa officer on 

our staff in this Institution, has brought out а new Jacquard loom for 

weaving; 600 hooks are controlled ically. Тһе twill as well as 

the pattern is under complete management. Io has been warmly 
taken up in Glasgow, and a factory bas been atarted there. 

The pattern on this cloth is woven directly from & photo-print of 
the ат 1st's design, mounted on a metallic sheet. The threads of the 
warp being picked up by electro-magnetic ac’ion, owing to tne figare 
of the pat ern being cut away, and thus allowing the circuit to be 
completed by the metallic sheet. 

The theme of the relations between electricity and engineering is 
too great for an hour's discourse. Electricity tends to economise 
labour and to cheapen the cost of living. It increases national wealth 


facilitates the осш of pet à Its р 
run pari passu our revered Qacen’s reign. y are growing 
with rapidity. Who can forecast the fature? One wp робата 
that I have learnt is that in the practical developments of ty 


but the advance of modern the growth of technical education, 
the formation of la and the endowment of Ohairs have 
changed all thas. 


Smoke Nuisanee.—On 19th inst., at Newcastle Police 
Court, the 0 Blectric Supply Company, Limited, 
were charged, at the nos of the Newcastle Oorporation, with 
causing a nuisance at their works at Pandon Dene by their “ furnace 
chimneys sending forth black smoke in such ен ДА Mr. Barton, 


there were two chimneys, one of which was 110 feet high, and the 
other 120 feet high, the latter having been erected this year. He 
spoke of the apparatus used for keeping down the smoke, and said 
much money been spent to obviate any nuisance. Tae furnaces 
were all properly constructed. Not to his knowledge had on any 
occasion a nuisance been caused by the smoke. He had watched the 
chimneys a great many times. Mr. Walker added that the smoke 
was caused by the extra stoking of the furnaces reqaired to meet 
sudden and exceptional pressure, and was unavoidable. Mr. Barton 
submitted there was no nuisance.’ Whatever smoke was emitted 
seemed to be very small. He added that the company were applying 
t» Parliament for powers to remove the works from on Dens to 
a district outside the rateable area of the city of Newcastle. An 
order was made for prohibiting a recurrence of the nuisance. — 


696 


THE ELECTRICAL REVIEW. 


[Vel 46. No. 1,170, Арап, 27, 1908, 


BUSINESS NOTES. 


Electrical Wares Exported. 


Wim ENDING APRIL 257TH, 1899. | WII umme APRIL 24TH, 1900. 


Alexandria a - Value £10 Adelaide . Value £14 
s" Teleg. stores .. 50 | Alexandria .. H 
Amsterdam .. y z «s 15 Amsterdam oe са ws 50 
Bombay s os a ee . 50 Auckland .. = - . . 101 
Boulogne „% „„ „ Dl Bombay  .. T чя .. 886 
Buenos Ayres ss гж .. 1,100 „  Teleg. mat. T 83 
outta oe oe e ) 885 Buenos Ayres .. ‚з . 42 
Cepe Town “> n .. 164 " Teleg. mat. 94 
Colombo . [EJ ee Ф 6 188 Calcutta ee ee Е ое 2,063 
Copenhagen ; 110 5 Teleg. wire .. 655 
Demerara ae 18 Callao Teleg. cable 15,000 
ban . es Canterbury ee . ee ll 
„ Teleg. mat. 1,716 Cape Town.. 2s S . Л 
Gothenburg se és 5% Channel Islands .. ee eo» 115 
Hamburg .. $a T ee 225 Ohinde  .. " 9 “% 12 
Madras ee ee ee е 196 99 Teleg. mat. ee ee 854 
Mauritius 95 Christchurch js oe «s 28 
Melbourne. 96 | Colombo .. .. .. .. 27 
a Teleg. mat. .. . . 4,421 Copenhagen. Teleg. wire . 121 
Odessa. Teleg. mat. as 50 Durban - x ге . . 101 
Otago ja ss 42 „  Teleg. apparatus.. 882 
Port Elizabeth  .. 83 .. 897 East London к i 15 
» Teleg. mat. 15 Flushing T 78 
Rotterdam. Teleg. mat. a 85 Fremantle гж 25 
Shanghai Vs v 103 bi Teleg. mat. n 
Singapore . 96 Gibral oe 11 
Bydney 254 Hamburg .. ., ee ss 88 
Tientsin T" is 14 й Teleg. mat. .. .. 400 
Wellington ee ee ee ee 111 Launceston. . ae ee oe 200 
,9 Teleg. mat. ee ee 89 Madras ee ee ee эе 181 
Yokohama . 9 eo ee е з 120 Mauritius ee ee ee ee 16 
Melbourne .. КЕ T “> 62 
" Teleg. mat... 9 50 
Odessa. Teleg. mat. vs 80 
sten ee ee * 9 ee 15 
Port Chalmers. s^ ёз 58 
Port Elizabeth  .. is .. 100 
Rotterdam. Teleg. mat. . . 100 
St. Vincent. Teleg. cable 163,000 
Shanghai .. "m 28 .. 810 
Sydney e ae ИА . . 1,180 
Total 211.281 Total £196,878 
Foreign Goeds Transhipped. 

Melbourne. Telephones.. Value £44 Colombo. Elect. mat. .. Value £29 

Trinidad. Elec. light apparatus 83 Hamburg. Elect. mat. .. "S | 
Total .. £187 Total .. #129 


Apology for Iafcingement of Rights.—In our 
advertisement pages this week will be found an apology by Mesers. 
Elgood Bros., of Leicester, for having supplied goods bed b7 
them as of the manufacture of Mosers. W. A. В. Banson & Oo., 
electric light fittings which were not of Mosers. Benson's make, but 
“ of inferior quality.” 


Auction Sale.— On May 22nd, Messrs. Edwards, Son 
and Bigwood, will sell by anction at ham the lease of the 
manufactaring premises of the Birmingham Carbide Company, also 
engines, boilers, &0. Boe our advertisement pages to-day for details. 


An Automobile Directory.—Amongst the publications 
cf all kinds that owe their existence to the recent development of 
automobilism, the Annuaire Général de l'Automobile," a directory 
dealing with the motor car and all the industries connected with it, 
and published every year by Messrs. Thérin & Houry, recommends 
itsel particularily to the attention of electricians. The 1899 edition 
contained more than 1.200 poges 8vo, and а new edition is now in 
course cf preparation, and appear next month. It will contain 
all addresses relating to the construction, the eelling, and the practical 
working of motor cars in Europe and the United States. 


Automobiles at the Agricultural Hall.— The Ex- 
hibition of Automobiles which closed last Saturday was the most 
extensive that has yet been held in this country. Some idea of its 
extent may be gained from the fact that the exhibitors num 

60 to 70, the greater part being engaged in the motor car building 
or equipping business or in the supply of accessorial parts. But 
although from the point of view of general progress the exhibition is 
encouraging, the abandanos of petroleum and steam vehicles and the 
very small proportion of electrical ones brings home to one very 
forcibly how lamentably backward is the application of electricity to 
the automobile in this country. We have witnessed several of these 
Agricultural Hall motor car shows, and we rather fancy that the 
number of electric carriages was as great at the earliest exhibition 
as at that of 1900. Is should be remarked that the exhibition 
which closed last week, though directed by Mr. Oordingley, was 
under the auspices of the Automobile Olub, and therefore may be 
regarded as fairly representative of the industry. One could not fail to 
notice an improvement in the design and general appearance of the later 
vehicles, which it is very satisfactory to record, for the uncomeliness 
of the motor car has up to the present brought it to be regarded as a 
" one-horse" affair. There were several firms with exhibits of dry 
batteries and for electrical ignition purposes, electric head and 
side lights. Peto & Radford had a stand devoted to these ; 
Le Oarbone showed the “Bans Pareil” cells, and tho “Meyra ” 
Electric Company exhibited the " Meyra” dry batteries. The Hart 
Accumulator Oompany, Limited, had an excellent showing of their 
batteries at the hall entrance, Among the exhibitors of electro- 
mobiles were Mesers. Bhippey Bros., who showed the Oanadian 
vehicles on the “ ВЫШ” system; Mr. Oppermann, who exhibited the 
" Lucania" electric dog cart; Headland’s Battery Company ; the 


Joel Engineering Company; the Electrical Undertakings, Limited, 
and others. The . taken in these exhibitions has in- 


considerably, in fact they are becoming quite popular 


Bankruptcy Proceedings.—In re E. Bates, electrician, 
Warrington: First meeting, May 2ad ; public examination, May 28th, 
both at Manchester. | 

Liquidations.— The Perfect Arc Lamp and Ao 
sories Company, Limited, of Westminster, is winding up voluntarily, 
with Mr. Sydney H. Leo as liquidator. 

Oreditors of Outtriss, Wallis & Oo. must send particulars of debts, 
&c., to the liquidator (Mr. J. W. Olose, Greek Street Ohambers, 
Leeds) by June 6th. 


Books Received.—* Power Transmitted by Electricity,” 
by Philip Atkinson. London: Orosby Lockwood & Bon. 7s. 64. 

и Traité élémentaire d'Electricitó" by N. Oolson. Paris: Gauthier- 
Villars. 3 fr. 75 с. 

Journal of the Institution of Electrical Engétieers, No. 144. London: 
E. & F. N. Spon, Limited. 3s. 6d. | 


Catalogues and Lists,—The British Westinghouse 
Electric and Manufacturing Company has issued its Circular No. 
1,025 entitled “ Alternating Ourrent Motors—for 50 and 100- 
volt circuits.” The company has also reprinted in pamphlet form 
from the ErgorBicAL Ry, a copy of the Presidential Address of 
Prof. B. P. Thompson to the Institution of Electrical Engineers. 
The title of the pamphlet is Present Electrical Tendencies.” Oir- 
cular No. 1,024 of the British Westinghouse Oompany is entitled 
Direct Current Switchboards, 7, 110 to 250 volts." It is fally 
illustrated with diagrams. Circ No. 1,026 deals with Com- 

The British Steam im. Specialties Limited, have brought out their 

t ve ou 
catalogue No. 1, in which they describe their modern appliances used 
in the steam heating trade. The company has secured the rights to 
manufacture in this country tho Kieley and Mueller and other 
which have found favour in heating in the United States and 
Canada. A glance through the list shows reducing valves, steam traps, 


water pressure grease extractors, damper regalators, 
temperature соп feed water heater, relief and drain valves. 
There are several of serviceable information in tabulated and 


pages 
general form for the benefit of steam users, at the end of the 


Charge of Incendiarism at Silvertown.—At the 
West Ham Police Oourt on 21st inst, Ohristian Maddock, 30, an 
electrical wiremen, of Silvertown, was charged with unlawfully and 
maliciously attempting to set fire to a building and contents at 
а А d, Silvertown, the property of the India-Rubbar and 
Gutta-Percha Works, Limited, with intent to set it on flre.— Mr. F. 
Stern, who prosecuted, said the prisoner had been employed at the 
Silvertown India-Rubber and Guatta-Percha Works for about four 
months as wireman. The offence with which he was charged was of 
avery serious character, and but for the carefulnees of another 
employ é the previous afternoon there would have been a most seri 

tion. There had been no fewer than six fires during 
12 months at the works, but though, of course, it could not 
that the prisoner knew anything about them, in view 
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talking, his conversation including remarks about a fire at Heniey's 
Telegraph Works, which broke out on Good F He 
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called his foreman, M Kennedy, and 
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prisoner's boy at the works, said that about mid-day on Friday 
prisoner sent him to the store for some methylated spirit an 
waste. He got about a pint of the spirit and about j lb. of waste.— 
After some further evidenge the police asked for a remand, which wat 
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Electric Fans in СаїспНа.—Гийап Engineering has 
the following paragraph :—" This device has come to stay in Oalcutta. 
The demand for fans has been so great that the supply is totally 
inadequate to meet calls. The fans that have been installed are 


American, but in a few years, we may presage, England will wake 
up and begin making them.” 


Electric Lamp Manufacture in Spain.—A company 
or been formed in Brussels, with a capital of £40,000, and the 


La Sociedad Fabrica Nacional de Lamparas Eleotricas de Incan- 
descencia, to manufacture incandescent lamps in Spain. 


Engineers’ W on the North - East Coast.—We 
read in the Times the representatives of the 
Society of Hagineers on the north-east coast have addressed a letter 
to the Engineering and Shipbuilders’ Employers’ Association asking 
that the application for an advance of which а few weeks ago 
the masters said they could not concede, should be reconsidered. 
The members of the United Kingdom o Amalgamated Bmiths 
and Strikers employed in shipyards on the Tyne, who asked that, 
from Saturday last, the wages of smiths should be advanced 10 per 
cont., on time rates, and 71 per cent. on piece rates, and the wages of 
strikers 10 per cent. on time rates, have been informed that their 
request cannot be granted. 


Fire.—Last Saturday a small fire occurred at the Endell 

Street конш Аы Messrs. 11 Heathman & Oo., iudi A being 
extingwisbing appliances e 

ean taken and the damaro was very light indeot. i 


For Sale.— The Newport (Mon.) Corporation has an 
amount of disused plant for sale. | 


Blackburn 
Kensington street lighting, and one for the Paddington Vestry 
6 received by Mesars. 
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. Municipal Electrical Association.—The Huddersfield 
Association 


tion has agreed to allow the Municipal Electrical 
the use of the Town Hall for ite annual convention in June. 


Parliamentary Bills.— Not ioe appears in the London 
Gazette of a petition by the promoters of ао Sorn: aro ponian 
Blectric Power Supply Bill for additional provision to a the 
compulsory purchase of lands at Enfield for the construction of a 

g station. 


The Parsons Turbine.—We see in the German and 
Bwiss papers a notice to the effect that the firm of Messrs. Brown, 
Boverie & Oo. and the Parsons’ Foreign Patents Company, Limited, 
have entered into & contract for the manufacture and sale, for 

: electrical purposes, of the well-known Parsons steam turbine in the 
following countries:—F'rance, Germany, Russia, Switserland and 
Italy, and simal the official registration of the company 
constituted to carry out this business has a d in the Zurich 

Aktion-Gesellschaft 


ex 

structed at the Heaton Worke forthe 
the chief factor in bringing about this 
standing as Mesers. Brown, Boveri & Oo. The following figures, 


port of 4,285 tous 
for 1896 contributed alone 1,917 tons, or 45 per cent., and in 1899, 


out of a total of 5,765 tons, they contributed 2,949 tons, or 51 рег 
cent. the rtion of increase over the year 1898, $e, 
1,500, we find that Brown, Boveri & Oo. participate in this increase 
to the extent of 1,000 tons, or about 67 per cent. 


Summons against the National Telephone Company. 
— At Southwark on Monday, Mr. Johneon, clerk to the Vestry of Bt. 
George-the-Martyr, applied to Mr. Paul Taylor for a summons 
against the National Telephone Oompany for breaking up the road- 
way in Marshaleca Road, Borough, on the early morning of April 186. 
He explained, says the Times rt, that the application was made 
under Section 109 of the Metropolis Local Management Act. Mr. Paal 
Taylor: Did the company act under statutory powers? Mr. Johnson: 
No. This application is made on the strength of the ad vice given by 
the Judge in the сме of " Battersea Vestry v. The Brush Electric 
Lighting Company. In that case the Vestry applied for an in- 
junction to have pipes removed which had been. placed down without 
authority. The Judge refused the order, but suggested that if a 
summons had been taken out under Section 109 of the Metropolis Local 
Management Act the result would have Ъзбп diffsrent. 11 this 
instance the company did not give three clear days’ notice of their 
intention to b up the road, although they had been negotiating 
for years for permission. The Vestry, however, withheld their con- 


sent except upon certain fair conditions. Mr. Paul Taylor granted 
the summons. 


Rimington's Maximum Demand Indicator. — The 
indicator which we illustrate herewith has been specially devised to 
work in conjunction with the Bastian ampere-hour meter. To this 
end, the stopper, L, fig. 1, of the meter is made perfectly gas-tight, 
and the gases resulting from the decomposition of the electrolyte in 
the meter are led by а tubs x, into the U-tube a a’, which ie filled with 
Soloured liquid up to the level shown in the figure. Tae branch tube 
в is closed at the upper end by a porous plug o, through which the 
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in the T ш) peeve: The “ке 
the passes through t ug is pr ressure 
of the while the rate at “which the gas is given off is 
proportional to the current flowing through the meter; as these two 
rates must eventually become equal for a steady current, it is evident 
that the pressure of the gas must bear a definite proportion to the 
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current. The column of liquid in 4 consequently falls, while that in 


A rises and overflows through D into the trap m in front of the scale, 
the amount of overflow affording a permanent indication of the 
maximum steady carrent that has passed through the meter. 
The free end of 4 is closed by a plug a, whose porosity is regalated 
by the length of time lag required to avoid penalising tne con- 
sumer for a transitory excess current. To re-set the instrument, the 
rubber tube, J, is detached from the nossle, н, and mis raised so as 
to allow the liquid to flow back into a. The tubos 7 and B are then 
replaced and the instrument is ready for the next registration. The 
simplicity of the device is as striking as the ingenuity of its con- 
and the cost of maom E т! moderate. The uni- 
formity of the demand soale, 0 no power is wasted 
io the indicator, are also good features. The instrument is made by 
the Bastian Meter Company, Limited, Kentish Town. 


Theft.—At the Hull City Sessions on 20th inst. two men, 
named Elwee and Monkman, were sentenced to a term of imprison- 
ment for stealing a quantity of electric light fittings from Messrs. 
Reames, Wokes & Oo. 


Trade Announcement.—Mr. S. W. Oattriss has 


requested by friends to continue the supply 


claims 
trade, and familiarity with electric lighting, the transmission of power 


in factories, &0. 
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Wells Lights and the War.—We understand that 


Messrs. A. O. Wells & Oo. have just shipped out to St. Helena for the 
are to be used for the* 


Government 30 of their Wells Lights,” which 
purpose of lighting up the enclosures in which the Boer prisoners are 
enclosed. Wells lamps are also used forthe ваше purpose at Cape 
Town, and they are rendering t service in railway construc- 
tion in South Africa, as well as having been fitted to all the siege 


ELECTRIC LIGHT AND POWER NOTES. 


Brighton.—At a recent meeting of the Council the 
following report was presented :—The Lighting Committee report 


that since tha meeting of the Council on April 5th they have 


farther considered what arrangement it is advisable to make with a 
view to retaining Mr. Wright's services as of the Corpora 
tion electricity undertaking, and have consulted Mr. Wright on the 
question. The Committee beg to recommend that Mr. Wright be 
retained as consulting engineer and manager, and remain responsible 
for the whole management of the undertaking, at asalary of £600 per 
annum. Mr. Wright will bind himself to the Corporation to remain 
on these tarms for five years, but the appointment will be determin- 
able by the Corporation on three months’ notice. Мг. Wright under. 
takesthatduring his absence from England at any time, he will, at 
his own cost, appoint a duly qualifi-d electric«l and civil engineer to 
act for him in case of emergency, The Oommittee further recommend 
that, in view of the probability of Mr. Wright being absent from 
Brighton for more or less lengthened periods from time to time, & 
resident manager bs appointed, who sball be subject to Mr. Wright's 
control and direction, and that an advertisement be issued for appli- 
cations from candidates for the appointment, and requiring candidates 
to state their qaalifications and salary required. After some discus- 
sion the report was adopted. 


Card ff.—The Electric Committee met last week to con- 
sider applications for the position of mains superintendent. Nine- 
teen candidates responded to the advertisement,and the committee 
reduced tbis number to three. The раса carries а commencing 
salary of £150 a year. The three candidates chosen to appear b-fore 
the committees on May Srd for Яла] selection were: — Mr. E. Jones, 
the deputy to the ex-superintendent, who has been doing the work 
satisfactorily for some weeks, according to the electrical engineer; 
Mr. H. D. B. How, London; and Mr. W. H. Illingwortb, Halifax. 


Cheadle —The U:bin District Council has secured the 
insertion of а clause in its provisional order empowering the Council 
to arrange for a supply cf electricity from Stockport if it decides 
against providing an installation of its own. 


Ebbw Vale.—The District Council has resolved to apply 
for powers to supply electricity in the district. 


Ediuburgh.—At а meeting of the Electric Light Com- 
mittee of the Edinburgh Town O uncil last wer k, it was reported 
tbat in the preceding week there bad been applications for 4,500 new 
lamps, or their equivalente, including 14 motors. 


Falham.—We read in the Municipal Journal that “ there 
is a certain amount of feeling on the Falham V stry against the con- 
salting engineer, Mr. Medburst. The fact that. be has absented 
himeelf from the meetings of the Electric Lighting Oommittee has 
not escaped the notice of the Vcstry. At the last meeting he was 

t to repeat the explanation which he bas already given, vis., 
he was absent on the Oontinent and in Egypt for some wee 
)) had given " 
supervision to enable plans, specifications, the general scheme 
electric lighting to be carried out." 


Garston.—Tbe Urban District Council notifies in the 


London Gazette its intention to transfer its .provisional order to the 
Garston and District Electric Sapply Company, Limited. 


Germany.—Work is abont to be commenced on the 
establishment of a maaietpal central station in the town of Karls- 
dens The boiler room is to be equipped with six water-tube 


Grays.—Mr. Preece, electrical engineer, has been 
instructed by the Grays Urban District Council to prepare the 
necessary plans in order to invite tenders for the ins on of the 
electric light, the Oouncil having received the sanction of the Local 
Government Board to borrow £12,000 for electric lighting purposes. 


Inverness.—Owing to a hitch in the settlement of the 
electric lighting contracte, the Town Oouncil bas rescinded its former 
resolution accepting the Brush Company's tender, and Las reopened 
the whole question. 


Italy.—La Società Elettro-Ohemica di Pont St. Martin 
has secured the right to a concession granted for the utilisation of the 
water-power of the Dora-Baltea at Pont Bt. Martin (Piedmont). It 
is stated that 3,000 н.р. will be available. 


Keynsham.—The District Council has accepted the 
tender of the Keynsham Electric Works for the lighting of the town. 


London.—HawPsTEAD.—The Vestry last week received 
а letter from the clerk of the London County Oouncil, stating that 
the Council had considered the Vestry's application for a loan of 
£97,178 for electric lighting purposes, and was only able at present 
to sanction the borrowing of £90,740, and that, as the Vestry had 


elected to spread the repayment of the whole of the initial cost of 
the installation over 42 years, the Oouncil would decline to give its 
er и ERST DA any loan to replace any о? the plant and 


renewals required during that period oat of а sinking fund or frcm 
maintenance accounts. . | 

Nawmaron.—The Vestry has resolved to increase the number of 
glow lamps for street inpr ye fd 200 additional points. 

Porr. aR.— A conference of р from Whitechapel, Mile End, 
and Poplar ie to be held to consi 
with reference to the Oharing Cross and Strand Electric Supply Oor- 
poration’s Bill now before Parliament. 

WHI!TEOHAPEL.—4AÀ deputation from the Charing Oroes and Strand 
Electric Sapply Oorporation waited on the Vestry recently 
explained the necessity of carrying the mains for lighting the City 
through Whitechapel, and the advantage to the Vestry of supply frem 
the Bow station in case of emergency. 

The Vestry has resolved to borrow £10,000 from the Oounty Oouncil 
to carry on the erection of the electricity works, the loan to be repay- 
able in 42 years by equal annual instalments, with interest at the rate 
of 34 per cent. per annum, on the understanding that during the 
carrency of the loan renewals shall be paid for out of a sinking fand, 
and shall constitute a maintenance charge on the undertaking. 

East Exp.—A few weeks ago a deputation from the Vestries of 
Mile End О.а Town aud 86. George's- in- the- Bast and the Limehouse 
District B.ard of Works waited on the Board of Trade in support of 
their applications for a provisional order to light their dis by 
electricity. A reply has now been received that subject to con- 
firmation by Parliament their applications will be granted and that a 
scheme will be prepared, on the formation of tbe new borough of 
Stepney, by which the Whitechapel installation will be extended so 
as to eupply the whole of the area of the new muvicipality. 

Exactato Ілант PFAILUBES —At Marylebone, the Metropolitan 
El спс Supply Company, Limited, came before Mr. Piowcen on 
Tuesday to answer six adj urned summonses, issued at tbe ins ance 
of the Maryleb ne Vestry and the Marylebone Board of Gaardi u 
for, in the month of December, making default in the supply of elec- 
trical energy. Mr. Noill prosecated, and Mr. Mair defended. Waen 
the case was originally heard, Mr. Mair asked, as a test, that the case 
should be adjourned for three months, A 

' Mr. Neill now stated that during the months of January, February, 
and March, there had been 14 occasions on which the company had 
failed in ite supply. 

. Evidence having been given by Mr. T. G. Bacon, electrical in- 
spector to the Vestry, and Mr. R R Todd, the c mpeny’s engineer, 
M-. Plowden said he thought the explanation as to the failures this 
year exculpated the company. On the original summen - es the com- 


pany would have to pay бз. for each date (total £1 5s) with 10 


guineas coste. 

At Southwark Court before Mr. P. Taylor, the London Electric 
Supply Oorporation, Limited, were summoned on Tuesday, at tbe 
instance of the L O. C., for failing to maintain a proper supply of 
electric light to various public сс s and private premises on various 
dates in January and F-bruary Mr. Daldy appeared for the Oonncil, 
and Mr. Bailhache for d. fendants, 

Mr. B. in, the manager, having given evidence, 

Mr. Paul Taylor said that not the slightest evidence bed been given 
to show negligence on the part of the company. On the whole 
evidence he had come to the conclusion that he must dismiss the 
sam monees. 

At Greenwich on Tuesday the London Electric Supply Corporation, 
Limited, London, appeared to seven adjourned summonses at the 
instance of T, Allen Boaddick, the occupier of the Dover Oastle publio 
house, Broad way, Deptford, for making default in supplying electrical 
energy to the premises, Mr. Lawless was counsel for the prosecution, 
and Mr O. M. Bailhache defended. | 

Mr, Bailhache admitted the failure to supply on certain dates. 
^ Mr. Bain, the manager, gave evidence of the difficulties the оош 
peny had laboured under through the failure of contractors to supply 

ilers to time, as well as through explosions of tubes, which necessi- 
tated the withdrawal from useof five or six boilers. The coal supply 
had also been a cause of difficulty. 

Mr. Kennedy said he would give his decision on May 4th. 


" Nuneaton and Chilvers Coton.—The Local Govern 
ment Board recently informed the Parish Council that after consider- 
ing the Council's application for permission to contract a loan of 
£16,000 for the purchase of the Nuneaton Electric Oompaoy's 
undertaking, they were not satisfied that the purchase would not 
involve a charge upon the rates. But if the Oouncil, after farther 
consideration, retained the opinion that the purchase was advisable 
in the interests of the districts, the Board would not refuse to 
sanction the loan, provided the Oouncil undertook to consalé an 

as to future works, and be guided by his advice. It was 
desided to inform the Local Government Board that the Oouncil 
чт desirable to purchase the undertakings, and would сооз 
an ex . 

Oldham.—A gas explosion oocurred in an electrio conduit 
on Friday last, blowing up а considerable length of pavement, bet 
injaring no one. | 

Perth.—Last Friday Sheriff Sym held an inquiry on 
behalf of the Secretary for Scotland as to the provisional order 
which had been applied for by the Perth Commissioners for power 0 
borrow £50,000 in connection with the gas works, and £50,000 for 
the installation of the electric light. The convener of the Electric 
Light Committee and Mr. Hawtayne gave evidence in favoer of the 
electric lighting application, which was not opposed. 


(Oontinued on page 707.) 
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THE EQUIPMENT OF THE ELECTRICAL 
ENGINEERS R.E. VOLUNTEER CORPS. 


We reproduce herewith photographs taken a few days 
before sailing, of the first detachment of the above corps, 
and of its gallant and esteemed commander, Major Crompton, 
in his regimental khaki uniform, together with a selection 
from а number of views illustrative of the apparatus taken 
out to South Afrioa by the Electrical Volunteers. 


TRACTION ENGINES. 


A good illustration of one of the engines taken out is 


shown in fig. 8. | 

Barrell’s special single-orank compound engines were the 
first two to sail; they were arranged to be of a specially 
light build, weighing only 
8—9 tons, whilst indicating 
18 HP. 

One of the special features 
of these engines was the 
arrangement of the two 
cylinders, one above the 
other, the two piston rods 
working on 8 single cross- 
head, to the centre of which 
the connecting rod was 
attached. | 

The engines were capable 
of drawing loads of about 12 
tons eacb, and it was found 
that they could travel on an 
average road for about 6 miles 
with the water carried on the 
engine. 

For stationary work the 
water consumption worked 
ont at about 32 lbs. per hour 

er Е,Н Р, developed, which 
is not а bad result to obtain 
from an engine of this type, 
though it was anticipated 
that after a little experience 
ia handling the engines, 
the water consamption would 
go down to about 28 lbs. 
р i " 
he last engine shi of 
ihe same: make was со 
for partial condensation, with 
a view of further economising 
the water. 

To enable the engine to 
run for longer periods, one 
wagon n өрүү же шы 
ог itional water 
and fu . 2 

As regards the coal con- 
sumption, it was found that 
under ordinary conditions of 
working between 6 and 8 owt. 
of coal was consumed per 8 
hours’ day. 

It was found advisable to 
fit special spring  arrange- 
ments to the front of the 
engines, to minimise the jolta 
transmitted to the dynamo— 
‘which was fixed on the bracket shown on the front of the 
engine, and was belt-driven off one of the engine pulleys. 

The dynamos were of the multipolar semi-enclosed type, 
manufactured by Messrs. Laurence, Scott & Oo., and Messrs. 
Bruce Peebles, and were designed for 110 volts, 80— 
100 am ‚ 750 revolutions per minute. 

Finally, the engines, when completed, were entirely roofed 
over, and by means of waterproof covers dropped from the 
top ва shown іп illastration) they were completely 
covered in. 


PROJECTORS. 


| These have had to be specially designed, and with the 
exception of the barrel, almost everything is novel. The 


MAJOR CROMPTON. 


gun-metal bases revolve in ball-run turn-tables, in the centre 
of which a degree citcle is fixed, with a movable pointer 
to facilitate synchronising the projectors at a distance. — 

In this way, if a number of projectors were in position 
some distance apart, and it was necessary to move their 
beams simultaneously through the same angle, they would 
all receive instructions to set their pointers to the same 
augle on the dial, so that one command by telephone would 
be correct for them all. The projectors are fitted on special 
steel traile, similar to gun-sarriages, but fitted with springs. 
These trails are mounted on wheels from the Royal Arsenal, 
which ensures their being interchangeable with other wheels 
in the fi-ld. 

The projectors may be detached from their carriages, and 
cau then be used as stationary projectors on the ground, 

their four feet being each 
separately adjustable for 
height. 


The mirrorp, glasses, and 
divergers are mounted in 
aluminium; whilst the Coles 
reflectors are of deposited 
copper faced with silver, with 
a thin coat of palladium to 
prevent tarnishing. 

It has been found necessary 
to entirely remodel the lamp 
mechanism, the pattern service 
lamp being far too heavy and 
clumsy ; also, it was feared 
that the usual arc-striking 
arrangement would be ham- 
mered to  pieoes by the 
vibration of the moving carbon 
when the lamp is travelling 
about. The new lamp is 
arranged to lock the movable 
carbon holder in position, after 
the arc is struck, the feeding 
movement being carried out by 
the shunt coil acting on the 
other carbon. | , 

As а drop of 52 volts can 
be allo between the 
dynamo and the aro, the 
searchlights may be situated 

а mile or more away from 
. each traction engine. | 

In working the projectors 
the elevating motion is actuated 
by means of a worm, and is con- 
sequently slow in operation ; 
on the other hand, the hori- 
zontal motion, which has to be 
worked quickly for signalling 
purposes, is pulled round by 
hand. 

coves is naturally not 

of so great importance in 

the horizontal as in the 
vertical motions. 

The projectors on their trails 
can be drawn either by traction 
engines, by mules, or by hand, 
and for this latter purpose drag 
hooks have been arranged on 
the end of the axle, so that they 

an be hauled along like an ordinary gun. A draw hook is fix 

for pulling a second projector along, and when travelling the 
projector is usually attached to ita limber in front. 

À powerful screw brake is fitted, which can bə worked 
from the hindermost end when travelling. 

Provision is made for attaching to the projetar trail an 
ammeter, voltmeter, and main switch, the latter being 
normally fixed to the trail. Provision has, however, been 
made for fising them at either end, the ammeter and volt- 
meter being suspended, whilst holes have been drilled for 


_ attaching the main switch. The projector 


carriages were 
made by Messrs. Thorneycroft, whilst. the design and the 
manufacture of the projectors and projector lamps was under- 
taken by Messrs. Crompton & Co. ` 


G 
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Fig. 4 shows very clearly the projector mounted on its 
trail. The instruments are also shown hung in position, 
whilst in the centre is Captain Lloyd, R. E, with his hand on 
the main switch. : 


› 


* `~ 
= " 


A GROUP oF THE ELECTRICAL ENGINEERS VOLUNTEER CORPS, 8 


On the right hand side is shown the limber, and on the 
top the adjustable resistance, which is referred to elsewhere. 
| | LIMBERS, 


The limbers consisted of wooden boxes lined with steel, 
whilst the underframes were built up of angle iron. 


Fic. 3.—BuURRELUL’s TRACTION ENGINE. 


They were mounted on springs, the axles and wheels being 
made interchangeable with !those of the projector carriage. 
They were arranged for draught with mules or traction 


engine, by using a pole, or for being pulled by hand with ropes. 
Behind, а flap door was fitted, by lowering which the inside 
of the box, thoroughly lined with felt, was exposed. The 
inside of this box was fitted up with shelves, and arranged 


4 T 7. a, е via о ы о %@ 


Балт 


AILED FOR SOUTH. AFRICA MARCH 16TH, · 


to carry two projector lamps, two mounted mirrors, one 
plane glass and one diverger. 

A box was further fitted underneath the seat, access to 
which could be obtained by lifting the seat, and in which 
carbons, tools, drag ropes, ammeter ard voltmeter were kept. 

The driver's s»at was arranged to accommodate two 
persons, and from it a screw brake 
could be brought into operation. 

On the roof itself a variable 
resistance in its own box was 
carried, and this resistance 
could be worked either in this 
position or it could be taken 
down and used on the ground, 

In passing, attention might 
be drawn to the extremely 
suitable design of a resistance 
of this description for rough 
work. It consisted of short 
lengths of solid wire fixed rigidly 
between asbestos clamps, thus 
running little risk of short 
circuiting when the wire became 
heat: d and expanded—a trouble 
frequently met with when coils 
of wire are used. 

The limbers were made by 
the Gloucester Wagon Company. 


PORTABLE CABLE DRUMS. 


The cable carriages were 
arranged to carry three drums 
on each, the centre drum being 
somewhat larger than the other 
two. 

About 200 yards of cable 
could be carried on each drum, 
the cable being capable of trans- 
mitting about 100 amperes. It was chiefly concentric, 
with the outer conductor bare, and braided to prevent 
its unwinding should one section become damaged. 
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All fittings, such as ammeter, switch, &c., contrary to the 
usual practice, would be arranged on the outer or earthed 
wire, which would enable one to do any coupling up without 
fear of shock. 

Each drum was prevented from turning at will by means 
of a brake, whilst the cable was wound up by hand after use. 

The wheels and axles were here again interchangeable 
with those used for the projectors. 

The drums could be pulled in either direction, either 
by means of а traction engine or by hand; when drawn 
by hand ash handles could be fitted in. 

In fig. 5 is shown the portable cable drum, with an 
ash handle in position, ready for being hauled by hand. 

` T ELEPHONES. 

To facilitate communication 20 cycles have been taken 
out, some with 8-inch, others with 9-inch cranks. Six of these 
cycles: were fitted with spindles over the back wheel, to 
which were attached 
two light cable 
drums, each holding 
nearly 2 miles of fine 
bare copper wire. 

A cyclist can pay 
this wire out whilst 
riding along as fast 
as he can go, say, 
from 8 to 15 miles. 
per hour. : 

Small brakes witk- 
out much friction 
were fitted on these 
drums to keep the 
wire from over- 
running. 

The wire was bare, 
whilst the earth was 
used as the return 
circuit, and it was 
found that even on 
wet ground опе 
could telephone up 
to 3 ог 4 miles with 
the wire trodden in 


the ground, and even Fic. 4.—PROJECTOR MOUNTED ON TRAIL, WITH LIMBER. 


broken. 

To pick up the wire a handle was attached to the drum, 
and the cyclist wheeled the bicycle forward with one hand 
and wound with the other, the wire being led over a guide 
on the handle bar 
and thence to the 
drum. It was found 
that the wire could 
bə picked up in this 
way as fast as the 
cyclist could walk, 
say, 4 miles per hour. 

In the event of the 
wire being badly 
damaged it would be 
left on the ground, 
as, being light, any 
quantity of spare 
could be carried. 

The telephones 
themselves were 
carried on the back 
of the cyclist, and 
were of the Swedish 
cavalry pattern ; they 
could either be used 
for speaking  pur- 
poses or the signal 
might consist of the 
“buzzer” being 
used on a high resist- 
ance or leaky surface. 

These instruments are fitted with a third terminal through 
а condenser, which enables one to tap an enemy’s wire and 
hear all that is going on by just laying a wire from this third 
terminal across the telephone wire, and without in any way 
interrupting the conversation. 


Fic. 5.—PoRTABLE CABLE DRUM. 


In the same way а commanding officer can listen to any 
instructions being given by his subordinates, | 

In fig. 6 is seen а sapper in the act of using his field tele- 
phone. The drums mounted over the back wheel of the 
cycle are clearly seen, and from this picture it will be easily 
understood how simple it is to lay the telephone wires. 

Ав many of our readers have, doubtless, friends in this 
corps at the front, we might point out that Mr. F. Spalding, 

otographer, of Chelmsford, has taken a complete series, 
including photos of nearly all the individual members of the 


corps. 


GAS OR ELECTRICITY FOR HEATING, 
LIGHTING AND POWER. 


UNDER this title there appears in Cassier's Magazine this 
month a short article by Mr. A. D. Adams. It is a subject 

upon which volumes 

might be written 
z without fear of ex- 
hausting the aspects 
from which it might 
bə viewed, but Mr. 
Adams, in four pages, 
arrives at these con- 
clusions :— 

1. *The great 
bulk of the heating 
derived from public 
supply should be 
effected by gas. 

2. “ Power in small 
units is best distri- 
buted electrically, 
but for large units 
gas is more suitable. 

3. * For the pur- 
poses of illumination, 
electric energy is 
much superior to gas 
from every point of 
view, and may be 
expected to generally 
supersede it for that 


p М 

The facts presented in the paper which, in the author's 
opinion, warrant these conclusions, are briefly as follows :— 
The efficiency of a boiler plant is taken at 80 per cent., 
that of the steam 
engine at 15 per 
cent., and that of 
the dynamo at 90 
per cent, the com- 
bined efficiency being 
80 x 15 x 90 or 
10:8 percent. It is 
then pointed out that 
water gas has a 
calorific value of 750 
heat units, and con- 
tains about 75 per 
cent. of the heat 
energy of the fuels 
(coal and petroleum) 
used in its produc- 
tion, and therefore it 
appears that seven 
times more fuel 
(75 108) is re- 
quired to deliver a 
unit of energy in 
the form of elec- 
tricity than would 
be the case if 
gas were used. 
This seems to give 
gas во overwhelming a start that electricity “ must 
present some decided gain in application to warrant its 
extended use." The author then characterises electric 
heaters as being among the very few devices that have 
a perfect efficiency, but states that owing to the very 
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low efficiency found for the production of electric ‘energy, its 
extended application to general heating is prohibited. But 
why so much circumlocution ? It is quite evident that even 


100 per cent. efficiency for a heater could not make 10:8 


per cent. heat energy any greater, but ав a matter of fact no 
Buch heater has as yet been discovered applicable to any 
purpose other than heating air, and surely the circumstances in 
which one would be driven to burn coal under a boiler or in 
a gas producer, and turn the energy liberated into mechanical 
and electrical energy merely for the purpose of frittering the 
electrical energy away in a resistance producing heat, must 
be very few and far between. For any other purposes except 
air heating the efficiency of the electric heater is lamentably 
low, and from the point of view of cost, no one would heat 
by electricity unless he got his energy at a price for which 
it would be absolutely impossible to supply it at a profit. 
There can be no doubt that for certain purposes, such as car 
heating, where the car is driven by electricity, the immense 
advantage of heating without combustion at the point where 
the heat is given off is 80 overwhelming that it quite out- 
weighs the extra cost. Оп all electric roads the heating of 
the carriages by electricity should be compulsory. 

Similar arguments are advanced with regard to the prc- 
duction of power. It is stated that while steam engines have 
an absolute efficiency of 15 per cent. and gas engines of 25 per 


E ud 


enu 
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Fic. 6.—SaPPER USING FIELD TELEPHONE; BICYCLE FITTED WITH 
CABLE DRUMS FOR LAYING TELEPHONE WIRE. 


cent., the electric motor turns 90 per cent. of the energy sup- 
plied to it into work. This is quite true, but you do not 
pick up electricity like lumps of coal—the comparison is 
not made from a common basis. However, it is pointed out 
that even with 90 per cent. efficiency the production of 
power by electricity is sadly below that produced by a gas 
engine, hence conclusion No. 2 is arrived at, and the electric 
motor, except for mall powers, makes an inglorious exit. 
The question of illumination by electricity and gas is 
dealt with summarily. A gas burner consuming 5 cubic 
feet per hour of gas having а calorific value of 700 Th. U. 
is assumed to yield 18 C P., whereas the electric arc lamp 


is credited with only 1 candle per watt. The gas flame, 
therefore, consumer “0? x 5 = 194 heat units per candle, 


and the arc lamp 1 x 5:4 = 8:4 heat units per candle. 


Thus the arc lamp is P ог 57 times better than the gas 


flame on the ecore of producing light. 

It is hardly necessary to point out to our readers that 
these figures do not accurately, or even fairly, state the case. 
Most buyers would very soon return an arc lamp that did 
not give more than 1 candle per watt, and, on the contrary, 
the gas burner that would yield 18 candles 5 cubic feet 
of gas burnt per hour would rapidly make the fortune of its 
inventor. Again, 700 Th.U. per cubic foot is a high figure 
for the thermal value of a cubic foot of ordinary town gas, 
and while in the future we may have a 20-c Р. carburetted 
water-gas supplied in the place of the present mixture, we 
have not arrived there yet. The subject of the relative cost 
of light production by electricity and gas in various forms 
has been dealt with in our columns during the past few 
weeks, and we need not, therefore, enlarge upon it here.  . 

It is dangerous to generalise from insufficient data, and 
while on broad—very broad—principles we can find no 
fault with the conclusions arrived at ia the article in ques- 
tion, there exist so endless а variety of conditions under 
which power may Ыз produced and utilised, that the question, 
for instance, of the limiting conditions of the economy of 
using small electric motors is one which cannot possibly be 
answered in a few words. 

This latter subject in particular is of the greatest import- 
auce, for there can be no doubt that the advantage of sub- 
division of power in factories is only just beginning to be 
realised, and has an immense future. 


Manufacturers’ Sizes.—We have heard a good deal of 
late from the manufacturers’ side about the hard and fast 
specifications of engineers and the expense of working up to 
them because standard patterns could not be used. We have 
believed, and still believe, that there is a good deal to be said 
on this point. At the same time, the other side claims 
attention. We are informed by an engineer who was of 
opinion that manufacturers’ patterns should, if possible, b? 
made use of, that he recently prepared specifications with these 
points in view. The specifications were open, and left 
makers free to state their own dimensions. There was 
nothing in the specification that was not а regular 
article of manufacture in the trade. Many firms 
were invited to the feast and they all with one accord began 
to make excuse. Some averred that the leading dimensions 
which were suggested, but specially stated not to be impera- 
tive, were absolutely unusual. They coincided, as a matter 
of fact, with catalogue sizes. Others stated that they were 
too large for them to undertake, though they had previously 
undertaken larger work. One firm went so far as to ask for 
a hard and fast fully dimensioned drawing, when they would 
then quote, and generally the replies were not at all satis- 
factory. Our informant is of opinion that contractors are 
often not prepared to submit prices to their own designs, 
because they have no decent designs, and rely on engineers 
to furnish them. He is naturally disappointed at the resulte, 
and surprised at the attitude of the majority of contractors. 


Automobiles for ihe U.S. Агшу, —Опе of the innova- 
tions in military transportation which was brought about 
and developed largely through the American war with Spain 
is the use of the automobile. The signal corps of the 
American army has recently, says a New York exchange, 
been supplied with electric automobile wagons for use in the 
Philippines. These wagons are of two kinds, one to carry 
the instruments and material and the other to carry the 
personnel, The first is built like a covered ambulance, with 
rubber-tired wheele, and contains a storage battery capable 
of running the vehicle for 30 hours on one charge when 
carrying 1,500 lbs. of load. There are two 3}-H P. motors, 
one in each rear wheel. The maximum speed is about 10 
miles an hour. The other wagon is constructed like a high 
cart, and is in other respects similar to the first. Both 
wagons are fitted with electric side lights, and the first also 
has electric lights in the interior. Other military applica- 
tions of the automobile have been considered by the military 
world, but this is the first actual introduction. 
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DUBLIN ELECTRIC TRAMWAYS. 


(Continued from page 668.) 

THE illustration of a complete generating set which we give 
below shows clearly the general arrangement of the engines. 
The large trunk seen below the upper platform is a multi- 
tubular reheater receiver, heated with live steam. ‘There are 
two eccentrics for each cylinder; the valves are double- 
ported, to shorten the travel, and the exhaust chambers are 
separate from the cylinders, to reduce condensation. The 
crankpins and disos are forced in place with bydraulic pres- 
sure; the piston rods are secured to the crossheads with 
screw-threads and lock-nuts, во as to enable the clearance at 
both ends of the cylinder to be adjusted, and the cross-head 
slides are bored concentric with the cylinders. 

The dynamos, which were made by the G.E. Co., to 
Mr. Parshall’s designs, have 10 poles, and are rated at 
550 kw. at 550 volts when running at 90 r.p.m. The fields 
are of cast-steel, so arranged that apy pole can be removed 
without disturbing 
any other part of 
the machine. The 
armature is built up 
on а cast-iron spider 
of soft iron stamp- 
ings 0014 inch 
thick, with 300 
slots, each 2 inches 
deep x 0525 inch 
wide. The core 
is 96 inches dia- 
meter x 205 in. 
long, including 
ventilating — duots, 
the net iron length 
being 14:85 inches. 
At the normal speed 
of 90 revolutions - 
per minute, it fol- 
lows -that the peri- 
pheral speed is only 
2.260 feet per 
minute. 

The commutator 
is 86 inches dia- 
meter, with an 
active length of 
8:875 inches, and 
is built on a spider 
gecured to the arma- 
ture spider, so that 
the whole is self- 
contained and inde- 
pendent of the 
shaft. There are 
900 commutator 
segments, of hard 
drawn copper, with 
a radial depth of 
2 inches; groups of 
these can be re- 
moved withont dis- 
turbing the remain- 
der. The brushes 
are arranged in sets 
of five, each $ inch 
x 1} inob, with a current density in the contact surface 
of 42 8 amperes per square inch at full load. 

The armature is parallel-wound, with six conductors per 
slot, insulated from the core with paper and mica tə a thick- 
ness of 0'1 inch; the resistance from brush to brush is 
0:0109» at 20? С., and the current density in the armature 
at full load is 1,000 amperes per equare inch. 

As for the magnetic data, the pole arc is 28:6 inches in 
length, the ratio of pole to pitch being 0 783; the air gap 
is 0:875 inch deep between iron. The induction density in 
the armatore at full load is 67,000 lines of force per square 
inch, and in the teeth 129,400; the density in the pole face 
is 48,000, in the magnet core 88,400, and in the yoke 78,500 
lines per square inch. The armature ampere-turns per pole 


are 9,000; the resistance of the shunt winding is 57w, and 
of the series winding 0:00405w. | 
The machine is tested with 5,000 volts alternating for 
three minutes on completion, and is able to stand 1,750 
amperes thrown on or off, without injurious sparking. - 
The results of tests made on one of these machines show a 
remarkably well-custained efficiency over wide ranges of 


At J} fall load, commercial efficiency 91°4 per cent. 
» LL | " n 94:5 n : 


" " " " 94 5 жол 
„ 1 „ i „ 9m „ 
This is a specially valuable feature in a machine destined 
to- work on a load which is continually varying over a wide 
range. © 
The total iron loss at full load is 11,000 watts; the tem- 
rature rise after an 8 hours’ run at 550 Kw. was found 
e 26? C. on the surface of the armature. 
The weight of the armature alone is 37,630 lbs., while the 
whole machine 


550-K W. GENERATING SET. 


weighs 83,000 lbs. 

The arrangement 

of the generator be- 

tween the two en- 
ines is well seen 

in our view of a 

single set, while the 

valve gear is shown 
to better advan- 
tage in the sepa- 
rate viewa of the 
high and low pres- 
eure cylinders; the 

Bpeed governor, 

which is seen 

mounted near the 
latter, is connected 
with the high pres- 
gure gear by a shaft 

extending between 
the two enginer, and 

the -emergency 
governor is fixed 
on the high pressure 
cylinder. 

A remarkable 
featare of the en- 
gines is their 
Filence ; accustomed 
as we were to the 
clickety-clack of a 
roomfull of trip- 
gear engines, it was 
hard to realise that 
five 750-H.P. en- 
gines of this type 
were at work. The 
valve gear was prac- 
tically inaudible, 
the deeper sounds 
inseparable from 
the working of large 
low-speed engines 
being alone appre- 
ciable, The whole 
of the plant has 

been designed so as to be able to readily cope with the 
heavy overloads which at times are unavoidable in tramway 
workirg. 

A singular occurrence of this nature took place not long 
ago; a large number of cara had come to rest close together 
on account of a block of some duration, and upon its 
removal, they all endeavoured to start at once, throwing an 
extraordinary load on the station! In fact, it became neces- 
sary to hold the circuit breakers up by hand in order to get 
over the difficulty, it being regarded by the company of the 
ч importance to keep the line alive, no matter what else 
betide. | 

The switchboard consiste of 31 panels, mounted on an 
elevated gallery. There are six generator panels, each fitted 
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with a cirsuit breaker, 1,500-amperemeter, two main switches 
and one equaliser switch, shunt switch and regulator, 
and Thomson watt-hour meter, as well as a voltmeter plug 
and station lighting switch, the latter being so connected as 
to maintain the lighting when the circuit breaker opens. 
The station panel 
is fitted with a total- 
output ammeter 
reading to 8,000 
s mperes, а bus bar 
voltmeter, and а 
machine voltmeter. 
There are 18 feeder 
panels, each fitted 
with a 1,000-am- 
peremeter, circuit 
breaker and switch ; 
these are arranged 
in groups to cor- 
respond with the 
negative booster 
panele, of which 
there are four, Each 
bears a 200-ampere- 
meter for the motor, 
a 1,500 amperemeter 
in circuit with the group of positive feeders, and a similar 
one in the negative feeder, a booster voltmeter reading from 
0 to 50 volts, motor starting switches and shunt regulator, 
and feeder switches, The negative feeder is controlled by a 
single switch, while the positive feeders are connected with 
a set of three switches, by means of which they can be joined 
direct to the positive bus bars, or can be put in series with 
the field of the booster. 

The arrangement is as follows :—As many of the feeders 
running out, to points in the same district as are found 
necessary are connected to the field of one booster, so that 
the excitation of the latter is proportional to the current 
going out to the trolley wire ; asingle negative or return 
feeder, in series with the booster armature, is carried to the 
rails at the electrical ** centre of gravity," so to speak, of the 
district above mentioned, so that it provides a path for as 
much of the return current from the positive feeders as is 


1,000-AMPERE- BOOSTER SET, 


potential, the point where it is connected with the rails is 
maintained at or near the potential of the earth. To adjast 
the relation between the booster E.M.F. and the positive 
feeder current, a variable shunt to the booster field is fixed 
at the back of each booster panel. 


The Board of 
d pano d 
equip ith ¢ 
usual reeording in- 
atruments, by 
Messrs. Elliott 
Bros., and | station 

ower panel is pro- 
vided, fitted with а 
Thomson meter, 
three mein light- 
ing switches, and 
switches and cir- 
cuit breaker for the 
motor circuits. 

The preg tie 
com of blac 
enamelled and 
paraffined slate, 2 
inches thick, carried 
on angle-iron sup- 
ports. The main bus bars are built of copper plates ö inches 
wide x ] inch thick, with air spaces of } inch between them 
to provide for ventilation, the number of plates varying with 
the current to be carried at any given section. M i 
blow-out lightniog arresters, of the standard B.T.H. type, 
are connected with the feeders, each in series with a non- 
inductive resistance of 100, and the feeder ig led away 
through a solenoid or “kicking coil" of stout bare copper 
rod. All the conductors from the switchboard are of bare 
copper strip carried on insulators from the switchboard floor 
to the basement, where they are joined to insulated cables. 

Three of the boosters are of 15 Kw., and one of 24 xw. 
capacity. We give a view of the last-mentioned machine, 
which is remarkable for its enormcus commutator, with 
10 carbon brushes in four sets, capable of carrying 1,000 
amperes. The maximum boost is in each case 80 volts, and 
the overall efficiency 81 per cent. | 


HicH AND Low PRESSURE CYLINDERS AND VALVE GEAR. 


found necessary to conform with the Board of Trade rules 
for the earth return. 

The booster armature introduces an E. M. F. into the 
return feeder approrimstely equal to the drop due to the 
resistance of the latter, so that while the end of the feeder 
where it enters the engine room is considerably below earth 


The station lighting is carried out chiefly with enclosed 
arc lamps, burning five in series on а 500-volt circuit, taking 
5 amperes, and running for 100 hours before re-trimming. 
Ten of these lamps light the engine room, five the boiler 
house, and five the shops. The rest of the station is lighted 
with 250-volt glow lamps run two in series; the wiring 
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is protected by the Interior Conduit Company's pipes. 
Silvertown 5018 rubber insulated gables Gre aood for 
this purpose. There are in all 226 16-c.P. lamps, and 12 of 
82 C.P e Í | 

Outside the station, the mains are drawn into cement- 
lined sheet iron pipes, 8 inches diameter inside and 4} inches 
outside; the iron is No. 26 B.W.G. These run from the 
station to roomy manholes situated in various parts of the 
city and suburbs ; the number and size of the manholes are 
given in the following table :— 


Number. Length. Width. Depth. Number of ducts. 
10 10 feet. 10 feet. 6} feet. 24—40 
6 8 „ ji 6b „ 15 -24 
5 6 » 6 75 64 „ 9—14 
154 4 „ Р 04 „ 5—8 
201 93 „ 28 „ 25 „ 1—4 


The last of these sizes is used as a service born. 
In every cate the flooring consists of a concrete bad 6 inches 
thick, upon which are built brick walls 9 inches thick, with 
a roof of tram rails and brick. They are all drained to the 
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length; and three of 1:076 square inch, made up of two 
cables in parallel, and from 2,258 to 2,536 yards long. 
Combined test and telephone cables are algo laid to the 
various termini, the latter being tapped at various places 
en route. | E 

Before passing to the lines and rolling stock, we return for 
а moment to refer to the important changes and extensions 
now in progress Ав our readers are aware, the Dublin- 
Dalkey line is worked by means of three-phase current generated 
at Ballsbridge, transmitted at high pressure, transformed 
down and converted to direct current in sub-stations at 
Blackrock and Dalkey. 

It has been considered advisable to abolish the station at 
Ballsbridge, and, instead, to transmit the power direct from 
Ringsend. At the same time the generating station at 
Clontarf, already superseded by Ringsend, is to become a 
three-phase sub-station in order to supply power to the long 
and distant branch running out to Howth. The positions 
of these places may be readily recognised by means of the 
map of Dablin and its environs which we publish herewith 
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| MAIN SWITCHBOABD AT RINGSEND. 


sewers, and are fitted with perforated iron covers, except on 
the Clontarf route, where they are water-tight. This is dae 
to the fact that this line is subject to flooding by sea-water 
—indeed, there is often 2 to 8 feet of water on the track, 


through which the motors plough their way serenely! 


About 400,000 yards of duct have been laid in all. 

The cables, which, as well as the conduits, were made and 
laid by the National Cable and Conduit Company, are of 
the lead-covered psper-insulated type, and are specified to 
stand the application of 1,000 volte alternating between the 
oonductor and the sheathing or earth for a period of 15 
minutes without injury; they must also carry double the 
normal current for 12 hours without deterioration. The 
oontraotors have agreed to maintain the cablea for 10 years, 
and guarantee the rame from defects in construction or 
laying, and from damage caused by electrolysis. 

The feeders vary in cross-section, according to their duty, 
from 0 75 square inch to 0'2 square inch; they are cut into 
half-mile sections by disconnecting boxes. The distributors 
vary from 0'8 square inch to 0:15 square inch, and the 
return feeders are as follows: — One of 2:26 equare inches, 
made up of three cables in parallel, and 3,490 yards in 


and which gives a good idea of the extraordinary network 
formed by the tramways, as well as of the facilities provided 
for traffic with the suburbs in all directions. 

The reasons why Mr. Purshall decided upon the use of 
three-phase transmission on the Dalkey line were fully set 
forth in his paper before the Institution of Civil Eugineers, 
to which we have already referred—the chief point aimed at 
being compliance with the Board of Trade :u'e: for the 
drop in the earth return, The considerations which led 
him to convert the alternating to direct current for actuating 
the motors on the cars are also detailed in the discussion 
which followed the paper; we need not, therefore, go into 
the question here. | 

The apparatus to be installed in the Ringsend power 
station for the three-phase transmission consiste of one 
500-kw. three-phase generator, i gr Loan Allis engine 
similar to those already at work, and two rotary converters, 
each of 250 Kw. output. By this simple arrangement the 
necessity of duplicating the three-phase generating 
plant is avoided; for the rotary converters, taking power 
from the direct current generators, and delivering it to the 
three-phase circuits, provide the needful reserve, and at the 
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same time link together the two systeme, so that in case of 
need it would be possible for the three-phase plant to help 
the direct current side. The generator is of the revolving 


FEEDER MANHOLE, 


field type, working at 2,500 volts, with a frequency of 25 
periods per second ; the field is to be excited from the 500- 
velt mains. The efficiency of the generator is specified to 
be not less than 95 per cent. at full load, and 93 per cent. at 
half load, with a rise of temperature not exceeding 40° C. in 
any part after 12 hours’ ran at fall load. 

The rotary convertera are designed to have overall effici- 
encies of not less than 93 per cent. at full load, 92} per cent. 


МАР or THE DUBLIN ELECTRIC TRAMWAYS. 


further provided that they shall maintain their speed within 
5 per cent. of the normal ut all loads between no load and 
full load, whilst the phase of current and E.M.F. on the 
alternating side is varied by 30°. The current density at 
full load in the armature winding will be 3,500 amperes 
per tqüare inch, reckoned as a direct current generator; 
but owing to the confluence of the direct and alternating 
currents in the armatures of there converters, the actual 
current density will be far below this value. 

The pressure between the collecting riogs will be 312 
volts, when a pressure of 500 volts is applied to the commu- 
tator; transformers are therefore provided, seven in number, 
for the purpose of raising the pressure to 2,500 volts, and 
vice verse. These are of the single-phase type, connected in 
two sets delta-fashion, with one spare. The drop in voltage 
is specified to be within 1] per cent. at the full load of 
100 Kw., with an efficiency of | 

"v 4 97 per cent. at 100 Kw. 


97 " „ 75 „ 
96 " » 90 „ 
94 " 19 25 LE 


and an open circuit loss of not more than 16 Kw. The 
transformers are oil-cooled, and are to be tested to 7,500 
volts for five minutes between the primary winding and the 
frame, as well as between the primary and secondary 
windings. 

The additional switchboard consists of one generator 
panel, two converter, one instrument, two transformer, and 


five H.T. feeder panels, all of marble 2 inches thick, and 


polished on both sides. The generator panel is equipped with 
а triple-pole double-break switch for 200 amperes at 3,000 
volts, three А.С, ammeters with transformers, D.C. field 
ammeter, switch, and rheostat, A.C. voltmeter and trans- 
former, and voltmeter plug. The converter panels each 
carry two single-pole switches for 600 amperes at 500 volts, 


» 
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Based on the Ordnance Survey, by permission of the Controller of Her Majesty's Stationery Office. 
Generating stations are represented by circles; sub-stations by squares. 


at į load, and 90 per cent. at } load, while when generating 
direct current they are to be over-compounded to 550 volts 
by means of reaction coils in the alternating side; it is 


and equaliser switch, D.C. 750-amperemeter, field ammeter, 
switch, and rheostat, magnetic cut-out, starting switch 
and resistance, and Thomson watt-hour meter. 


Each of the 
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transformer panels bears a triple-pole double break switch | 


for 100 amperes at 8,000 volts; rheostat for final adjust- 
ment of field in synchronising; three А.О. ammeters 
and transformers, one voltmeter with three transformers 
and voltmeter plug. The feeder panels are fitted 
with triple-pole switch, A.C. ammeter and transformer. 
The instrument panel carries one large swivel voltmeter with 
double scale for synchronising, bus bar swivel voltmeter, 
three main ammeters and transformers, indicating and 
integrating wattmeters, instrament transformers and volt- 
meter plugs. 

The cables connecting the switchboards with the gene- 
rators, &o., are to be insulated with vulcanized rubber, and 
tested to 10,000 volts alternating for the high-pressure side, 
1,500 volta for the low pressure side. 

The high pressure feeders to Blackrock and Clontarf are 
to be of the three-oore type, paper insulated, and lead- 
covered, tested with 10,000 volta alternating after 24 hours 
immersion in water, and 5,000 volts after laying, applied 
between any two cores or core and sheath. The 500-volt 
distributors are to be similarly tested with 2,500 and 2,000 
volts alternating, and the whole of the oables are to be 
guaranteed for 10 years. "E 

| (To be concluded.) 


ELECTRIC LIGHT AND POWER NOTES. 


(Continued from page 698.) 


River Shannon.—The City Council of North Tipperary 
has rescinded its resolution desling with the Shannon Water and 
Electric Power Bill, and has adopted a resolution approving of the 
project, which it regards as“ of material advantage in developing the 
industrial and commercial resources of the South of Ireland.” 


Russia.— La Compagnie Centrale d' E. ectricits de 
Moscow has secured а contract for the establishment and equipment 
of & central electric lighting and power station, and a system of 
electric tram ways in the town of Teariteyne. 

Sandow n.—A conference of the Sindown and Shanklin 
District Councils with reference to a scheme for lighting the two 
towns with electricity, submitted by Edmondeon’s Electricity Cor- 
poration, was held at Sandown some time ago, at which the scheme 
was thoroughly discussed. 

Slea ford.—Tne report of Mr. B. Smith, the electrical 
expert, called in by the Council to advise as to tbe cost of the pro- 
posed electrical installation at Sleaford, gave the amount as £4,704. 
He offered to prepare plans aod specifications, and obtain the 
necessary tenders for 3 per cent. on the total cost, and, if carried out, 
a further 2 per cent, making a total of 5 per cent. on cost. Mr. 
Bmith's estimate was accepted, and it was decided to engage him on 
the terms stated to arrange for the speedy carrying out of the work. 


South Bank.—The District Council has entered into 
negotiations with Mesers. Bolckow, Vaughan & Oo. with a view to 
obtaining a supply of electricity from that company. 


Weston-super-Mare. — The District Council has 
instructed Mr. Hawtayne to report on the plans and specifications 
0f the works being carried out by the Electric Supply Oompany. 


Woking.—The District Council has formally approved 
the Electric Supply Company's provisional order. 


ELECTRIC TRACTION NOTES. 


Cardiff.—A special meeting of the Town Council was 
held last week to consider the question of a combined station for 
lighting and electrical traction, or a separate and distinct station on 
its own site for tramway traction purposes. The Tramway Committee, 
After visiting several towns, recommended that the generating 
station for tramway traction purposes should be separate and distinct 
from the electric lighting undertaking. | 

Alderman Carey moved that the Oouncil adopt а combined station. 
He stated that Bolton, Blackburn, Blackpool, Bradford, Halifax, 
Liverpool, Plymouth, 8 .athawpton, Wolverhampton, Carlisle, Man- 
' chester, Salford, Aberdeen, Doncaster, and, in fact, nearly all the 

municipalities in the country where they considered this question bad 
favoured combined stations. Oa the other hand, Glasgow, Hudders- 
fisld, Hull, Leeds, Sheffield, Nottingham, and Portsmouth were in 
favour of separate stations. He contended that whatever could be 
done by the Tramway Oommittee in Oardiff the Lighting Oommittee 
could most successfully carry out. If the Corporation went in for a 


separate sfation they must have extra land, extra buildings, and 
additional Ч th certain 


or stations at Roath, Portmanmoor Бола Oathays, and 
Olare Read, which were most of them as far from the centre of 
the town as the lighti:g station. The Lighting Committee had 
expended £85,000 upon their station, and had power to lay out an 
additional £19,000. The capacity of the station at present was 
60,000 units perannum. At present they supplied 30,000 unite, and 
as new applications for 10,000 a year were coming in the committee 
would have to look out for another station during the next few years. 
They supplied the public lamps at £18 per annum, wh; oh worked 
out at 1 7d. per unit, although the cost in generating was 2164. per 


unit. They lost, therefore, id. anit, which amounted to over 
£200 per annum. He did not believe in getting every penny possible 
out of the other departments of the Oorporation, w would prac- 


tically be robbing Peter to pay Paul. In Bristol the charge per 
lamp was £32; in London and Edinburgh it was £26. The cost of 
generating had been reduced from $ 1d. per unít in 1895 to 2°16d. per 
unit in 1898. If the Oorporation bad not taken up electric lighting 
iu 1891 they would now have to raise over £200 of Oorpo stock 
to pay for every £100 invested by private companies. At Leeds the 
Corporation had to p £210 per cent., and at Sheffield £213 to buy 
out private cempanies. What, he asked, would the position of the 
Tramway Oommittee be if Cardiff bad not taken up the provisions! 
order? Surely, the Lighting Committee deserved some considera- 
tion for the work they had done. Ж. - | 

Mr. Lewis Morgan seconded the motion. OM ud 

Mr. Tom Andrews, chairman of the Tramway Committee, moved 
the following amendment: — That a generating station for tram- 
way traction be erected on its own site as a distinct undertaking 
from the lighting station.” This, he said, was a fight between two 
committees. Alderman Carey had forgotten to teli the Oorporation 
how much the Lighting Committee would charge the tramways if 
they supplied the energy. 

After some fur.her discussion, in which Mr. Beavan and others 
stated that they were not prepared to vote on the infurmation before 
them, it was resolve d, on the moti.n of Mr. Ohappell, to ar journ the 
farther consid: ration of the question until May 7tb, the Tramway 
and Liehting Committees in the meantime to supply additional 
information to the members. | | 

Alderman Carey stated incidentally that the Lighting Oommiittee 
could supply energy for traction ра, poses at 95d. per unit. 


Light Railways.—The Board of Trade has confirmed, 
after modificaticn, the f: llowing orders made by the Light Railway 
Commissioners :—Tbe Mid-Soff lk light railway order (Haugbley to 
Halesworth, Debenbam, and Westerfield); Royi to Prestatyn order; 
Dudley and District (Extensions) order. | 


Liverpeol.—The Mersey Docks and Harbour Board 
have intimated that they will agree to the proposed application to 
Parliament by the Liverpool Overhead Railway Company for addi- 
tior al powers to enable the company tv supply ek ctricity for working 
traffic on the dock lines of railway. v Overhead Railway Oom- 
pany are applying to Parliament for powers to sapply electricity to 
any buyer who chose to use it to work underneath the railway. 

On Tuesday Mr. A. P Tr: tter, electrical inspector to the Board of 
Trade, made an «fficial inspection of the Prince's Road route electric 
tramway extension. He expressed himself highly satisfied with the 
whole of the electrical equipment. . 


Neweastle.— On 19th inst. the first rail was laid of the 
new system of electric tramways which is to be constructed by the 
Corporation at a cost of about half a million sterling. The ceremony 
was performed by Mrs. William Oail, wife of the chairman of the 
Tramways Committee. Тһе tctal 1 of the new routes is 20 
miles, and all the lines are double. The new tramways are to be 
иа E the overhead trolley principle, and are to be completed by 

p nez š + | sS 5 


TELEGRAPH AND TELEPHONE NOTES 


The American Pacific Cable.--A Reuter telegram from 
Washington says the Commerce Committee of the House of Берге. 
sentatives bas substituted the Sherman Bill on the subject of the con: 
struction of the Pacific cable for the Bill which recently passed the 
Benate. The Sherman Bill differs from the message passed by the 
Senate in providing for the construction cf the cable by private con: 
tract under Government supervision, while the Senate Bill provided 
for Government construction and working. 


Avglo-German Telegraphs.—The Financial News 
correspondent at Frankfort saye that the telegraphic service between 
London and Frankfort, especially so far as the Stock Exchanges are 
concerned, has recently become so inadequate and so liable to inter- 
ruption that the Frankfort Chamber of Commerce has felt compelled 
to complsin, on bebalf of numerous merchants and others, to the 
pue authorities at Berlin. In reply, the latter, it is reported, have 

ormed the interested parties that measures will be immediately 
adopted with a view to improving the situation, but that for the 
pues no radical remedy for the existing state of affairs can be 
ooked for until further direct communication between the two cities 
has been established. Negotiations, it may be said, have been 
pending for some time between the German postal authorities and the 

ndon General Post Office, having for their object the laying of a 
new Anglo-German cable. 

Glasgow Telephones.—A Glasgow paper gays that the 
outlook in connection with the 
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received from business firms and private persons unconnected with 
the existing system in Glasgow, but there is also a fair proportion of 
the National Telephone Oompany's subscribers among the number. 


The Pacific Cable.—A prolonged meeting of the Pacific 
Oable Committee was held at the Colonial Office last Friday after- 
noon. There were present Lord Selborne, Sir Francis Mowatt, Lord 
Aberdeen, Lord 8 Bir Andrew Olarke, and Bir Julius 
Balomons, with Mr. Mercer (secretary). The proceedings were 


The Pollak and Virág System.—It is reported that 
Messrs. Pollak and Virág, the inventors of the telegraph system 
which bears their name, and which was described in these pages 
during the course of last month, have, at the request of the Western 
Union . out а series of experiments on the wires of 

m Саво е Milwaukee, 8 pad e in 
getting good results at enomenal speed of 1 words (?) per 
minute. This is the highest speed yet attained by the inventors, and 
the a CFC 

that described in the ExgcrrtosaL REvIEW. 

Rosario Telephones.—The Review of the River Plate 
says that the manager of the United River Piste Telephone Com- 
pany in Rosario has applied to the Municipality for permission to 

their mains un und. This has evidently done in 

view of the application of the representative of a syndicate for per- 

mission to establish another company in Rosario with oand 

There is nothing like competition, and the inhabitants of 

Rosario now stand a chance of having a good service instead of the 
apelogy fora service they now have.” 

The Telephone in London. E n reference to the dis- 

ute between the National Telephone Peres 
authorities, which was mentioned in columns last week, 
Messrs. Frederick Warne & Co., of Bedford Street, have written to 
the Tímes asking whether the Board 
апа bring about at loast А temporary anderstanding, so м to obviate 
the public inconvenience caused by the present impasse, 

Wireless Telegraphy.— The Bellerophon, in reserve at 

5 is to go to Falmouth for experiments in wireless tele- 


е energeti 

e read that the Japanese have repeated in a more ic 
manner their request for the right to establish communication by 
wireless telegraphy on the Korean coasts and islands. 


Telegraphic Interruptions and M m 


CABLES. Repaired. 
Wir Ins: 
Jamaica-Oolon June 90, 1899 ces 
Trinidad-Demerara, (1891 dupli- 
cate) ‚ Oct. 23, 1899 eee coe 
Trinidad- Demerara asi origi- 
nal) . Apl. 14, 1900 
Mole Bt. Nic Haitien... . March 1900 .. 
Amsson шр! в са a between 
Pais and he .. Apl. 4, 1898 АРЫ 23, 1900 
[LIU eee Oct. 11, 1899 [I1] 
Oayenne-Parsmaribo A ... Feb. 16, 1900 фе 
Oen u Maranham ... er ... March 90, 1900... ses 
Ра i-Maranham.... iss ... March 2, 1900... s 
E m — ... June 20, 1899 ... asi 
Manila-Il eee eee eee Apl. 9, 1900 eee eee 
Sitia- Rhodes. 0 ee eee Apl. 6, 1900 ecc 20 
Tarifa- ) 4 eee eee eee Jan. 2, 1900 6068 see 
Zansibar- Mombasa ses ... Арі. 10, 1900 ... Арі. 19, 1900 
Waser Inps :— 
Haitien landlines ` ... Apl. 21, 1900 ., 
Sourn AFRICA 
Oommunication with мма. 
PE edis Arc Oct. 13, 1899 ee ee 
beyord ' Aliwal 
cen Swi das . Nov. 7, 1899 ... Я 
Communication beyond Lady 
atal) .., Nov. 7, 1899 
nm with offices 
yond Kimberley!and Bloem- 
| С | with Rhodesia, & ua: паь b Lo 
ары on C. resen t. urer co 
3 O Бола, erg voit be wits <a Ш 
Communication with all offices of 
Oolombia beyond Buenaventurs... Jan. 22, 1900. iss 
Communication “vid Hanekine " 
interru on Persian Territory Feb. 24, 1900 . eee 
Ecuador landlines ... . Moh. 1 18, 1897 .. iss 
Brssilian landlines, south of 
_ Маме .. on . Арі. 25, 1900 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Aarhus, Denmark.—April 30th. Tenders are invited for 
F down of the network for distribution of the 


current from the electric station in Aarhus. For particulars ses 


“ Official Notices " April 20th. 
Birkenhead. — May 15th. The Corporation wants 
tenders for steam үзле feed water and drain pipework, &c., at the 


South End generating station. See Official Notices” this week. 


Barnley.—May 14th. The Corporation wants tenders 
for laying about 2,000 yards of cable on the solid or other approved 
system. See pirum Notices " this week. 


hone engineer, 
Ohambers, Glasgow, upon ment of £2 20. for each specication, 
will be returned on receipt of a bond fide tender. * Official 
Notices " April 20th. 
Glasgow. Mey 5th. Tenders for electricity meters are 
wanted by the Corporation. Sse Official Notices" April 20th. 


Heywood.— May 14th. The Corporation wants tenders 
for Lancashire boilers, economiser, pipe work, fsed pampe, two steam 
dynamos, balancer, booster, tra crane, batteries, switchboard 

connections, and station lighting mains, feeders and meters. Bee 
“ Official Notices ” to-day. 


Keighley.—May 1st. The Corporation invite tenders for 
steel roofs and girders for electricity works.—Mr. J. M. Smyth, 
borough electrical engineer. 

King's Lynn. — May 17th. The Oorporation invite 
ids ы dynamos, 1 boiler, economiser, pipes, 
switchboard, and cables for electric lighting works, Bee „ Official 
Notices” to-day. 

леа р 80th. The Great Eastern Railway wants 
tenders for-stores and materials. Bee “ Official Notices” April 20th. 


London.—May 22nd. The Central Electric 8 apply Com: ply Com- 
pany, Limited, invites tenders for (1) two 1, 200.1 н P. Wi 
and three-phase ELT. generators direct-coupled) ; Q six 8 
Н.Т. motors direct-coupled to L. T. continuous current generator ; (3) 
тепага 5 Specifications, &c., at the office of © 
rof. Kennedy s to conditions and general particulars see our 
Official Notices " April 20th. 


London.—June Ist. The City борошо Streets Oom- 
mittee invite pr for the hire of an electrically-driven dus 
cart. See Official Notices” April 20th. 


Manchester. — May 7th. The Tramways Committee 
wants tenders for the supply of 150 car trucke, tramway bonds, and 


A Bee Official Notices” 
у 


Mariupol. AT The Secretary of State for Foreign 

Affairs has received a despatch from Н.М. Oonsul at 

statin that tenders are invited by the municipality of Mariupol, not 
later than May 16th (29) next, for the construction and exploitation 

of an electri and the installation of electric light in that 

town. Particulars may be examined on personal application at the 

пааша! Department of the Foreign Office between 11 a.m. and 

p.m. 

Paddington.—May 14th.—The Vestry wants tenders for 
the execution of certain b. 808 2 Official Notion" to-day arie lighting 
arrangements at the Baths. Bee “ Official Notices 

Perth.—May 7th. The Bargh 3 want 
tenders for 45 enclosed arc lamps, Sep DIAM та eet 
gear, &. Bee “ Official Notices " April 20th. 

og ils May 14th. The Oounoil wants tenders for water- 

be boilers and other steam plant; steam dynamos, pumps, &o.; 
шы. mains, lamp-posts, Ko.; battery ; meters; crane, &c., 
Bee E Official Notices "Ара 20th. 


concession for the electric Hentiag 


Sunderland. — April 27th. The Corporation bise 
— for the supply of two additional switchboard panels with 
astruments, &0., for the electric lighting station. See “ Official 
—— April 6th. 


OLOSED. 
Bangor.—The City Council has accepted the tender of 


‘Messrs. Veritys for the switchboard at the electricity works. 


France.—The French Post and Telegraph authorities in 
Paris sero ан placed contracts as follows: 40 tons of bronze wire 
12; mm. Les Establishments Monstes, Paris; 40 tons of 
5 di ma d là Om Franciise des Metaux, 
Parie; 40 tons ditto., Messrs. Lazare, eller & Оо, Paris; 80 tons 
ditto., Les Forges de Franche-Comté, Besancon, and 216 tons ditto., 
La Bocie.é Francaise d'Elsctro-Motallurgie, of Paris, 
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Maidstone,—The Urban District Council have 
visionally accepted the tender of Messrs. Wallis & Sons, Mai 
for the electric light station buildings, at £8,563, and of Messrs. 
Alton & Oo., of London, for pipes, &0., at £1,433. 

Stoke Newington.—The entire premises of the Stoke 
mite e e ү 

company are an 

contracts have been let as under — 4 ' 

Engines $5 Fs sa Messrs. Bilbie, Hobson & Co. 


Dynamos à ; gut : меш s e THE 

e Jandus Arc Lam . (Enelosed). 
Ато lamps ES | Crompton & Co., Limited (Open). 
Wiring and switchboard Messrs. Miekin & Rioe. 


FORTHOOMING EVENTS. 


Friday, April 27th.—At 9 p.m. Royal Institution. Lecture by 
Dynamion! Theory of Hest and Light” . e 00 
an n 

At 8 p.m.—Physical Bociety. 

Thursday, May 8rd.—At 8 p.m. Ohemical Society. Meeting. 

At 8 p.m.—The Röntgen Society. Meeting and Exhibition 
evening. Demonstrations :—Prof. F. R. Barrell: A new 
Method of Localisation, without plumb-lines or threada. 
Dr. Dellpratt Harris: On a Form of Focus-Tube 
designed to be Self-Heating. Mr. Chisholm Williams: 
A new X Ray Film—" Oristoid.” Mr. Macker zie 
Davidson will show, if possible, the Stereoscopic Fluoro- 
scope. Exhibits by the President and others as follows: 
Mr. Bowron: (a) A portable 8-in. Spark Ooil, with im- 
proved break; (>) а semi-portable 15-in. Spark Оой, 
with improved break; (c) a Milliamperemeter, for 
measuring the Secondary кыш of Iudaction Ooils, 
Mr. J. H. Gardiner: Skiagrams of British Reptiles, &c. 
Mr. Isenthal: Jet Mercury Break, &с. De. F. H. Low: 
A portable 10-in. Оой, &c. Messrs. Parsons and Eachus: 
A ble set, 8-in. Mr. E. H. W. Shenton: Skiagrams 
— er Couch. Mr. Wimshurst: Influence Machine 
with Vulcanite Plates. : 

At 8 p.m.—The Civil and Mechanical Engineers’ Bcoiety. 
арт by Prof. В.Н. Smith on “ Valve Gears and 
Valve D , 

At 3 p.m.—Royal Iostitution. Prof. Dewar on “ A Oentury 
of Ohemistry in the Royal Institution.” Lecture II. 

Friday, May 4th.—11.30 to 1 and 3.0 to 5.0. Oold Storage and Ice 
Association = ко 5 — the 
Royal Colleges ysicians and Burgeons, Victoria 
ae W. O. u the list of 3 the 
| owing a : — Morning session — оп 

и Recent Researches : 18. 


At 9 p. m.— Royal Institution. Lecture by Prof. T. E. 

| . "Thorpe on “ Pottery and Plumbism." 

. Mondsy, May 7th.—At 8 p.m. Society of Arts, First lecture on 
ге ' "The Control, Regulatico, and Measurement d tho 

Bupply of Electrical Energy," by Major Philip Cardew, 


At 8 p.m.—BSociety of Arts. Prof. Vivian B. Lewes ов “ The 
Incandescent Gas Mantle and its use.” (Lecture I.) 
a Metal Work.” 92 Аа. Nelson Dawson on 


Wednesday, May 9th.—At 8 p.m. Society of Arts. А. Mores 
' Whiteion " The Improvement of oar Roads" Е: 


THE TRAMWAYS AND LIGHT RAILWAYS 
ASBOCIATION. 


Tum inaugural dinner of this Association was held at the Hotel Cecil 
on Wednesday е „April 25th, a large attendance being secured. 
the President, Sir Charles Rivers Wilson, 
G. O. M. G., O.B. The customary loyal and patriotic toasts were pro- 
386d by the President, and replied to heartily, Major-General 
ebber, O.B., R.E., responding for the “ Imperial Forces,” and paying 

a well-deserved tribute to their pluck and veranoe in facin 

JJ occupations can have no re 

en. 

Mr. Влглоов Brownz, Q. O., proposed the Houses of Parliament," 
and referred to private enterprise in tramways as having pulled the 
chestnuts out of the fire for the municipal authorities. Ho alluded 
to the well-known Olause 43 of the o Siren do а as a silly 
clause, though we think he might rather havo applied the word silly 


. 
we 


to the interpretations put on it by sundry arbitrators. Parliament 
had сонау choked off enterprise both by its tramway end electric 
light legislation. To this Mr. poeni Jones replied. Ia propos- 
ing the toast of the evening, that of the “Tram and Street 
Railway Industry,” the President was singularly happy ia his words. 
He gave a retrospect of the tramway industry in sy from the 
first line, about 1860, ia Birkenhead, followed by Liverpool in '61, 
and London in 63. We remember one in Darlington about the same 
yar From 1886 to 1894 there was stagaation, due to Clause 43 and 
effects, but 1896 showed a forward step in the Light Railways 
Act. The President considered that there were many cases where it 
was right and proper for the local authorities to own the tramways 
in their respective areas, and insisted that the duty of the Association 
was to make for the friendly co opeten of municipal and private 
in tramway work. referred at some length to the 

obj of the Association, its committees on legal, statistical, 
technical аай арны send frie end сш ышын tota onp nen 
of the steam railwaye, their opposition, notably in the case of the 
Coat and Airdrie light railway, which had been quashed by the 
efforts of the railways—we need hardly add—greatly to the incon- 
venience of the public. The Association in its short life had already 
shown great vitality, but it had much to do. He touched further on 
the low limit of speed of 8 miles per hour—an altogether too low speed 


in country districts. 

Prof. THompson replied in a humorous speech, and we understood 
him to say that he not himself object to a bit of stray current in 
his laboratory, and was often out of accord with brother professors in 
that he believed the public convenience must not be sacrificed to the 
finesse of any laboratory or observatory which could not stand 
a bit of stray. This was not a horse age. It was an eleo- 
trical age, and rules that had done for horse and mule work 
must give way to modern rules to meet the needs of to-day. He 

Parliament would treat the electrical tramway question in 
an Imperial spirit, and not sacrifice the country to a too narrow spirit 
of municipal centralisation. 

Mr. Young, of Glasgow, in to “The Guests," proposed 
by Mr. Guo. Rronanpeon, of the North Metropolitan Tramways Oom- 
or ad соз кшн Мел Glasgow carry weekly three times 

в pop D, an lasgow care carry more passengers 
than all the railways of Sootland and Ireland. The cars were the 
carriages of every section of the community. 

Mr. McGraw, an American, also responded, and mentioned that 
New York had taken 15 years to obtain an underground railway, and 
he prophesied that in 15 years there would be no municipal tramway 
in Great Britain. 

Mr. ALFRED BurrHsON, of Leeds, proposed The President,” con- 
gratulated him on his being the h 
not hesitating to be so. He also, asa municipal man, thanked the 
President for the kind way he had referred to municipal enterprise, 
F Association would assist to unite all tram way 


Mr. Ganoxn finally & well deserved vots of thanks to the 

‚ Мг. Wilcox, in the course of his remarks he said, vary 
happily, that if some of the municipal men would joia the boards of 
private enterprises, and some of the private enterprise men would 


parties 
to common t. The general is, there is room for all, 
and Mr. well voiced this feeling, with which we fully agree, for 
there із an enormous field for tramways in this country. The 
has not yet been touched. The has before it a great 
for and we wish it and the tramways industry every success. 


NOTES. 


Obituary.—We regret to record the death of Oolonel Sir 
Francis Arthur Marindin, K.C.M.G., R.E. (Retired) Senior 
ing Officer of Railways, Board of Trade, who died on 
Saturday last in London. The 7%mes, in the course of some 
notes on his career, says that as an inspeoting officer of rail- 
ways it fell to Sir Francis Marindin, in the earlier daya of 
his connection with the Board of Trade, to examine the per- 
manent way, bridges, stations, and signals of many new 
railways and branch lines, and subsequently to hold inquiries 
оп a number of accidents. In 1891 one of these inquiries 
revealed an iniquitous system of over-working railway 
employés, a good having been crushed to death 
between the buffers of two wagons while in a state of physical 
collapse after being on duty for over 22 hours at a stretch. 
Major Marindin’s strongly-worded report on this incident 
led to the appointment of & Select Committee of the House 
of Commons, and to a notable improvement in the conditions 
under whioh railway servants were worked. Again, after 
the terrible Thirak aocident of November 2nd, 1892, Major 
Marindin declared most forcibly that it was the duty of all 
railway companies to adopt some combination of mechanical 
and electrical appliance which would make such an accident 
impossible unless the driver deliberately ran past fixed 


of the Association, and in hie - 
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signals. He also urged the engagement of relief signalmen, 
and the importance of housing the men near their work. 
By this repeated plain speaking, coupled with а complets 
mastery of his subject and great discriminating capacity, 
Major Marindin originated severa! most important reilway 
reforms, besides keeping the lines throughout the country 
continually aware that the office at 8, Richmond Terrace, 
Whitehall, was not likely to allow irregularities to remain 
long unnoticed. In 1887 Major Marindin, having rendered 
important services in connection with the Ezyptian State 
Railways, was made a O.M.B., and in 1897, on the occasion 
of the Diamond Jubilee, was promoted to the Kuighthood of 
the Order. Sir Francis was 62 years of age. 

. We also regret to learn of the death on March 22nd, 
at Dunfermline, while travelling, after a short illness, of 
Edward J. Dale, of London, formerly of the firm of Н. and 
E. J. Dale, opticians and electricians, London. 


The Institution of Electrical Engineers (Irish 
SectioD).—ÀAt a meeting of this section held at the Royal 
Dablin Society on Thursday, April 26th, there was a disous- 
ES on “ The Proposed Dublin Electric Light and Power 

sheme. 


Appointments Vacant.—The Shoreditch Vestry wants 
& Chief clerk and book-keeper for the electric lighting de- 
аеш. at £200, rising to £250 per annum. Sce * Official 

otices to-day. 

A chief assistant to the superintending engineer is 
required for the Bradford E:eotricity Works, at £150 per 
annum. See “ Official Notices” to-day. 

A local telephone manager is wanted for the Guernsey 
Exchange. Sve “ Official Notices " to-day. 


Lightning Conductors.—At a meeting of the Royal 
Institution of British Architect- on Monday, Mr. Killingworth 
Hedges, M. I. O. E., who has re-arranged the system of lightning 
ша at St. Paul's Cathedral, read а paper on this 
subject. | 


Lectures.—Prof. Carus-Wilson is to deliver a course of 
five lectures on “The Direct Current Motor, with Special 
Reference to Armature Reaction and Sparking” at the 
South-Western Polytechnic, commencing on Monday, May 
7th. See our “Official Notioes " this week for particulars. 

Ол 17th inst., before the Aberdeen Mechanical Society, 
Mr. Robert Bissett read a paper оп “ Electric Traction,” 
and Mr. N. J. B. Morrison one on Aocumulators.” 


Institution of Electrical Engineers’ Conversazione. 
— Tne secretary of the Institution of Electrical Engineers 
informs us that the annual conversazione will this year be 
held on Tuesday, Jane 26th, in the Natural History Museum, 
South Kensington. 


The Institution of Electrical Enginecrs.—The Insti- 
tution will meet, by kind permission, at the Institution of 
Mechanical Engineers, Storey’s Gate, S. W., on Thursday, 
May 8rd, 1900, at 8 p.m. If the disonssion on Prof. 
Forbes’ paper, read on April 26th, is concluded, the follow- 
ing paper will be read :—"''The Calculations of Distributing 
Systems of Electric Traction under British Conditions, by 
Н. M. Sayers, Assoc. Member. 


The Institution of Civil Engineers.—The Council 
has made the following awards for papers read and dis- 
cussed before the Institution during the past session:—A 
George Stephenson Medal and a Telford Premium to Sir 
Lowthian Bell Bart. LL. D., F. R. S.; Telford Medals and 
Premiums to Messrs. Н. Н. Dalrymple-Hay, B. M. 
Jenkin, F. W. Bidder, and F. D. Fox; a Watt Medal and a 
Telford Premium to Mr, J. Dewrance; a Crampton Prize to 
Sir Charles Hartley, and Telford Premiums to Messrs. C. N. 
Russell and R. A. Tatton. The presentation of these awards, 
together with those for papers which have not been eubject 
to discussion, and will be announced later, will take place at 
the inaugural meeting of next session, Mr. James Mansergh 
has been elected the new president. 


CITY NOTES. 


Eastern Extension, Australasia and China Telegraph 
Company, Limited. 


Tue fifty-third half-yearly ordinary general mee of the above 
арш was held at Winchester House, Old Broad Street, E. O., 
on Wednesday afternoon, the Marquis of Tweeddale, chairman, 
presiding. 


In moving the adoption of the report, the Onarmuam said he 
thought they would consider the report and accounts highly satis- 
factory. The revonue for the half-year was £339,450, showing 
an increase of £49,019 over the corresponding period of 1898. Half 
of that increase was derived from the Australasian traffic, and the 
remainder was spread over the rest of the system, more especially from 
Obina, Japan, and the Manila sections. The working and other 
expenses bad amounted to 2116935, showing an increase of 
£16,850, which was almost entirely due to the expenses attending 
the maintenance of cables, which were considerably heavier 


at £967,541, after having eg ie ag - inst the fen1 £68 901 for eable 
renewals carried cut during the Jane half of 1699 I: would also 
be observed that the subsidy of £32 400 per annum payable by cer'ain 
of the Australasian Governments in respec: of the duplicate cable 
between Perang and Australie ceased in October last. The original 
debenture d«bt amoun'ed to £640,000, which would beentirely extin- 

aished when the 330 debentures now outstanding were p dd off on 

aly 204 next. The tariff guarantee agreements entered into several 
years ago with the Australasian Goveraments wosld also come to an 
end during the next few cays, but a new agreement had recently been 
concluded with the Governments of South Australis, Western 
Australis, and Tasmania for immediately reducing the tariffs between 
the contracting Oolonies and Еагоре, varying between 4. 9d. and 
5s. 1d. per word, to a uniform rate of 4s. per word, with p ionate 
reductions for Government and Press telegrams. Should the 
standard revenue fixed by the agreement be maintained, a 
further redaction to 33. 6d. per word would take place 
on January lst next, to 36. per word on January let, 1902, and 
to 2s. 6d. on January Ist, 1908. The »groement, moreover, provided 
for the extension by the company, in conjanction with the Eastern 
Telegraph Company, of the third cable recently laid by the latter 
company to South Af'ica by leying a direct cable from Durban to 
Perth and Adelaide, vid Mauritius, rigues, and Oocus Ieland, and 
when the cable is opened for traffic the tariff between the contract- 
ing Oolonies and South Africa will be reduced from 76. 14. per word 
to about 2s. 6d. The company had not asked for any subsidy or 
guarantee in return for the reduced rate and improved commu- 

cation which the new cable would secure, but only for the 


roposed 

present the company's cable 

was 20,000 miles m from the principal capitals in Australis, and 

the traffic consequently was dependent on the good working of the 
Government land lines across the Australian Oontinefit; whieh 


t uf the d 5 the right — 
company enjoy. A о 
acco: in this country and in Oanada itself, both to foreign and 
British cable companies, of direct dealing with the public; and not 
only had the company’s motives and intentions been 
in these Colonies, but strong proteste had been made by the 
Governments of Oanada, New Zsaland, and Queensland against 
the Australasian Governments granting any such pri to 
the company. Nevertheless, three of the Australian onies 
bad already agreed to grant the privilege, and the Governments of 
New South Wales and Victoria having accepted the agreement in 
principle, were expected to join in the arrangement very shortly. 
he protest to which he alluded was based on the ground that if 
the privilege were granted it would make the Government Pacific 
Space ah failure, bat ahah 5 y be that the 
pro о e company wo pro , and at no very 
саол саа засто атввисоа сеет епе ог pa Tora, an obeo 
tion which was scarcely consistent with the ostensible objects of the 
Pacific scheme—the breaking up of the so-called company боорон 
t wo almost 


creating a Government monopoly, and the consequent discourage- 
ment of all private al iren th 

maintained sufficiently high to make the all-British cable a paying 
concern. 


. Mr. Bavan seocnded the report which was carried. 
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Automatic Telephone Company, Limited. 
was held at the 
chairman elected at the last meeting) presiding =н eee 

at m А 

The OnmargMAN said that they would remember that the. meeting 
held on January 25th was adjourned, and the new board then 
appointed was instructed to go into the aff drs of the company aud 
call а further meeting. Mr. Cooper was elected a director on that 
occasion, bet had since retired, and would explain his reasons. Since 
that meeting he had received the unsnimous support of his со- 
directors in all the steps he had taken to endeavour to place the affairs 
of the company into a satisfactory condition, and he saw no reason why 
that state of things should not continue in the fature and so form a 
leasant contrast to what bad happened in the past. In order that 
shareholders might understand what had been done it was neces- 
sary to refer to the past, and in doing so he had no wish to raise up 
old feuds, or to say anything which could bs construed into a refleo- 
tion on the doings of the old board or the managing director, 
Mr. Margowski. company was established in July, 1897, to 
purchase the Apostoloff patents, then owned by the Avostolcff 
Automatic Syndicate, and the patents of Mr. Seligman 
Lui, who held а position under the French Government 
as Inspector of Telephones in Paris. The latter patents 
were said to be an improvement on or rather to supersede the 
Apostoloffs, The capital of the company was £100,000, divided into 
400,000 shares of 5s. each. Of these shares, 40,000 wore to be allotted 
fully paid to S:ligman Lui, 40,000 set aside for providing £10,000 
working capital, and 20,000 held in reserve for working capital. Tae 
balance, 300,000, were to be allotted fully paid to the Apostoloff 
Automatic Srndicate, and to be allotted pro rata among the share- 
holders of thatcompany. Further, this company was to purchase the 
pus of B-ligman Lui, and to allot 40,000 felly paid 5з. shares to 
т. Lui in p«yment, and appoint him consul-ing engineer at £1,000 a 
усаг and £5,000 was to be deposited in joint names at the Bank of 
agland to meet this salary. The inducement held out to the share- 
holders for entering into the agreement was that Seligman Lui was 
prepared to give ар hie position under the French Government and 
enter the service of the company. The company was formed, and at 
the first board meeting an agreement was sealed appointing Mr. 
Margowski managing director on exactly similar terme to those 
under which he held a similar position in, the Apostoloff Automatic 
Syndicate. As the syndicate was constituted, that was, perhaps, not 
unreasonable, but as far аз the company was concerned, he was of 
opinion that it wasan agreement no board of directors should ever have 
entered into, it was one which, if ever Mr. Margowski chose to act upon 
it, absolutely abrogated all the functions of the board, and placed the 
entire control of the affairs of the company, inclading the disposal of 
the working capital, in the sole control of Mr. Margo His 
opinion was that the agreement was ultra vires, and not binding on 
the company, but Mr. Margowski contended otherwise, and refused 
to agree to cancel it, although he stated that he had no intention of 
acting upon it, either now or in the future. With regard to Mr. 
— an agreement was entered into between him and 
Mr. waki, afterwards adopted by the company, providing for the 
allotment of 40, 000 shares to Mr. Lui, and the deposit of £5,000 at 
the Bank of England for his five years’ salary. It also contained а 
clause reserving to Mr. Lui the right to choose the date at which he 


should leave his present official position. Mr. wski then with 
great energy, proceeded to get the patents transf to the company, 


and Mr. Saligman Lui was instructed to make a model of in- 
vention, and £200 was placed at his disposal to pay the costs. No 
deposit was made at the Bank of England. One year baving elapsed, 
‘and no model being forthcoming, the salary to Mr. Seligman Lui was 
stopped. Law proceedings were taken, and the company һа fo pay 
the salary and the costs. In consequence, the position between Mr. 
Beligman Lui and the company became strained, and Mr. Lui 
refused to have anything further to do with the бойро. 
and that condition of things existed at the time he (Mr. 
Parker) was appointed chairman. Immediately after his appoint- 
ment he set to work to arrange matters with Mr. Lu. sod 


after t they had come to terms. The agreement 
provided that Mr. Seligman Lui was to receive £575 on account of 
arrears of salary, and that had been paid. Не was, farther, to proceed 


to complete a w model of hia invention, and 
no further wae to be paid him until it was delivered in London 
in working order, when the salary would be paid up, as provided in 
the first agreement. The agreement farther rovided—and Mr. 

waki was а party to this—that so long as the present directors 
had the confidence of the shareholders, as expressed by a show of 
hands atany meeting, Mr. Margowski would not ase his voting power 
on & poll for removing or preventing the re-election of any such 
directors. With regard to the financial ition of the company, 
there was about £2,500 working capital left, and a reserve of 20,000 
unisssed shares. The liabilities for rent was about £350 a year, and 
that would be reduced to one-half. There was likely to be a claim 
for £150 by the liquidator of the Apostoloff Syndicate, and a claim 
for costs and debts of the liquidation of about £850 by Mr. Oooper. 
All they could do now was to wait for the model, when they could 
jadge of ite value, and if he was to put faith in the representations 
of Mr. Seligman Lui, they would not be disappointed. 

Replying to a F the CHAIRMAN read the agreement between 
the company and Mr. which provided that Mr. Margowski 
was to be the first mans ging director, with power to sign cheques, 
bilis, . other documenta for and on . of the 
company ou necessity same been countersigned 
by any other director or the secretary,” and he had also full power to 
deal with the assets of the company as he thought best in the interests 
of the shareholders. 

Mr. Ооорив said he came on the board with an unbiassed mind, 


bat in the face of such an agreement as that he was bound to retire. 
Another reason was that he did not consider the books were well 
kept; and there were two sets of books, a clean set and a dirty set. 
While the managing director absolutely controlled the company he 
could not sit on the board. 

Mr. Mancowsxt said the books were always in Oourt, so that the 
secretary had been unable to keep them posted to date. Every 
solicitor wrote notes on the books and they got into bad condition, 
and therefore be ordered them to be copied, and the new b»oke were 
submitted to the board so that it could be seen that they were 
accurate copies. With regard to his agreement, he had never abused 
his power, but, as he was the largest shareholder, he was bound to 
stick to that ment to protect himself. 

Mr. Gress (a director) also expressed the opinion that the agree- 
ment with Mr. Margowski ought not to exiet. With regard to Mr. 
Seligman Lui's apparatus, he considered it very valuable. He 
believed its completion was not far off. There was only one thing 
in existence which could in any way come iato competition with it, 
and that would not embrace the wide areas that Mr. Lui’s apparatus 


would. 


A lengthy discussion, or rather conversation, took place between 
a number of shareholders and Mr. Margowski as to his relinquishing 
his agreement, but this Mr. Margowski would not consent to do. 

The CHAIBMAN said that with regard to the accounts presented at 
the last meeting, he balieved they were substantially correct, but 
there were опе or two items be would like to inquire further into, 
and there was no necessity to adopt them at that meeting. 

The proceedings then terminated. 


The Baenos Ayres and Belgrano Electric Tramways 
Company, Limited. | 


Tun second annual general meeting of the shareholders of this com- 
pany was held on Thursd«y of last week at Winchester House, Ol 
road Street, under the presidency of Mr. J. B. Concanon. ' 
The OzRAIBMAN, in moving the adoption of the report, after apolo- 
gising for the absence of Mr. John Morris, the chairman of the 
company, through indisposition, said the shareholders would re- 
member that at an extrao meeting sanction was obtained to 
create £200,000 second debenteres. £120,000 of that amount had 
been raised on satisfactory terms, and the board hoped and believed 
that that would be sufficient for their requirements. As to the 
accounts, he said it was very difficalt to enter into the details with 
any advantage to the shareholders, for they represented a mixtare of 
both horse and electric traction. The broad facts were that up to 
February 16th last year one section only of the new line, and tha‘ 
quite an isolated section, was working electrically. Upon that date 
the line was continued from Retiro to Plaza, and later on it was 
continued in the other direction to Belgrano. By that route an 
entirely new electric tramway line was opened from Buenos Ayres to 
Belgrauo. Although there was very little intermediate traffic bet ween the 
various points, the receipts per mile were 93d., which they considered, 
on the whole, satisfactory ; but, on the other band, the expenses were 
abnormally high for an electric line. They made the initial mistake 
of far too generous а servioe on some of the sectione, more 
particularly on that from Plass to Retiro. They started with about 
lj-minute service, but they found that the number of people 
using the cars did not justify that, and therefore, at the 
commencement of this ir they had reduced the service. That bad 
resulted in a considerable saving of expense, and at the same time 
their receipts were practically the same. They took their current 
from a local lighting company, and owing to disadvantageous circum- 
their average consumption of current per mile had amosated 
to 18 Board ої Trade units. They had already got that down to 
1'2, and when the feeder system for the eables was in full operation, 
they hoped to get the consumption down to 1 unit per mile run, and 
having regard to the bigh rate of speed at which their cars ran, that 
would be satisfactory. The work of electrically equip the 
whole of the old line wae being pushed on with , 
wih а view of bringing the remaining and most profit- 
able lines into work. he company had already derived 
considerable advantage from the presence of Mr. Brown, the new 
director, at Buenos Ayres. Important all round economies had been 
made and others were in prospect. The only difficulty they now had 
to encounter wae a disinclination that existed on the part of the 
authorities in the Le Plasa to allow them to use overhead wires. 
He hoped, however, that would see their way to give their con- 
sent, but if not they would have to adopt for that part of their 
system the conduit or underground system. That would entail a 
somewhat larger expense and some inconvenience, but it was not 
impossible to work the combined systems. As to their future 
prospects, he had received a letter from Mr. Brown, in which he gave 
the opinion—to which, however, they must not bind him, seeing that 
be had only been in Buenos Ayres about two months—that the ie 
exp e 1868 would drop to 60 per cent., and that their profit might easily 
reach £65,000, in which вазе they would not be so badly off for next 
7 and unless something unforeseen should occur there ought to 
ө a steady іпогеағе in their pr. fits for some years to come. After 
paying their first and second debentures and their first and second 
preference shares, that amount of £65,000 would leave a satisfactory 
sum over for the ordinary shareholders; but it was right that he 
should remind them that before the ordinary shareholders got а 
dividend they had to wipe out the arrears on the second preference 
shares accrued and due up to December 31st last of 11s. share, 
or a total of £15,125, and of course the dividends would постав 
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on this current year for the second preference before the ordinary 
shareholders could get anything. According to Mr. Brown's idea, 


кт ro reason why the line should not be opened throughout in 
uly next. 
ur. W. Wrrson seconded the motion, and the report wae adopted. 


Oriental Telephone and Electric Company, Limited. 


Sm AUCKLAND COLVILLE presided at the annual meeting of this 
company on Wednesday at Cannon Btreet Hotel. Io moving the 
adoption of the report, be said the directors were pleased that the 
report wss so satisfactory. Increases all rourd had been attained, 
both in the numbers of subicribers at the different centres and in 
receipts, whilst the expenses were but in proportion to the heavier 
work entailed. After providing for the usual dividend of 5 per cent. 
there was, therefore, a talance to be dealt with of £4,507 as com- 
pared with £3,348 the year before. The board hoped that the pro- 
posal to add a larger amount to reserve fund than on previcus 
occasions would commend itself to the shareholders. Much recon- 
straction of an expensive nature, necessitated by the increase of 
business, is now taking place in the Iccalities where the company’s 
operations are carried on. During the present year the old reserve 
fand, which was now available only for capital iture, would 
have been drawn upon to а considerable exfent, snd it was trerefore 
desirable that the new reserve fund should be brought up to a 
fair strength so as to become available again for all and any purposes 
whenever necessary, such as was the case in former years. Whilst 
the directors believed that the best interests of the еру were 
served by that policy, they were pleased to add that should the steady 
development of the company's business render desirable, an increased 
dividend migbt possibly recommended at a later date when 
that question sgain came up for consideration. The closing of the 
Shangbai Exchange was a matter of regret. The Council imposed on 
the China Oom pany conditions which would have involved an 
expenditare of fresh capital to the extent of from £15,000 to £20,000. 
That sum would have hsd to be provided by this company, but the 
directors came to the conclusion that tetter and safer employment 
could be found for.so large an amount in their exchanges nearer home, 
especially in Egypt. The Hong Kong branch, on the 
was prospering, and wos sufficiently provided with fands for a con- 
siderable time to come. Indeed, they ho that that branch 
would be in a position next year to contribute to their annual 


The motion was seconded by Mr. LLOYD, and carried. 
The retiring directors and auditors were re-elected. 


The Kidderminster and District Electric Lighting 
and Traction Company, Limited. 


Tus report of the directors for the pericd from July 27th, 1899, to 
December 31st, 1899, which was presented at the second ordinary 
p meeting of the company at the registered с сев, Donington 

se, Norfolk Street, Strand, W.O, on Wednesday, April 25th, 
1900, reads as follows :— 


expenditere to December 31st, 
plant for electric lighting amounted to £6,676 15s. 1d. The company 
0 


To dividend on cumulative preference shares 
from July 31st to December Slit, 1899 
To be caried forward to next account 


£312 10 0 
1,145 19 4 


ESE SE 


£1,458 9 4 


* Tramways.—The directors attach to this report a of the 

sheet and profit and loss account of the Kiddorm uster and 
Btourport Electric Tramway Company. The net profits for the year 
in respect of the tramways amounted to £2,165 14s. 11d., and tbis 
amount has been applied as follows, vis. :— 


To dividend of 5s. 6d. per share on 5,720 shares £1,573 0 0 
fund .. 6500 


To depreciation as bus jei 0 0 
То be carried forward to next account 92 14 11 
£2,165 14 11 


2 


“ Electric Lighting. — The work of installing the t is well in 
hand, and the directors hope to be able to 3 supply of 


B. 
company in the place of Mr. Emile Garcke. Mr. W. L. Madgen bas 
been ap pointed а A 


other hand, 


и Auditors —Mesers. Walter J. Kershaw & Oa, the auditors, retire, 
and they offer themselves for re-election. —— 


TRAMWAYS, E 
Miles open— | М. F. Ch. 
Route miles es i ees ee ee ee ee 4 4 1 
Single lines 4 2 4 
Double line a a б 26^ T e 2 8 
Number of passengers. - - T" T Us 158,500 
Average receipts per passenger .. $3 t hs 109 
Average expenditure per passenger. 2 Ver. е б 


Proportion of expenses to receipts... а es ee 


Number of cars in stock .. 


— — E IIQNYES 


The second ordinary general meeting of the shareholders of this 
company wae held on Wednesday at the offices, Donington House, 
Norfolk Street, Strand, Mr. J. В. Raworth, M I O. H., presiding. 

The ОнлтвмАн, in proposing the adoption of the 
the shareholders that gece orp Ari, formed for the purpose of 
combining, as far as it was possible to combine them, the tramway 
service and the lighting by electricity of Kidderminster and district. 
There was a company called the Kidderminster and В 
Electric Tramway Oompany. That company Peres a 
of tramways between Stourport and Kid , and it was 
also contemplated to make an extension of the tramway to Bewdley. 
That undertaking wae viewed with very great pleasure by the in- 
habitants of Bewdley, and the authorities there had to 
undertake the work. They were on extremely fri 
the Oorporation of Kidderminster, and though they not 
their way to support their proposition exactly in the form in 
they put it before them, they had come to an 
whereby they would take away all opposition on their гае 
the granting of the order. The y point of 
between them andthe Oorporation wae as to the practica- 
иу гог nyog on a tramway service through what was 
called the “bull ring,” which was a narrow street in 


Д 
f 


p out of the 5,720 shares issued, 
paid £22,400 on account of calls due. Other amoants 
been spent on capital to the extent of £6676 on buildings 
and t fore lighting, and there was e prospect that the 
su of current for the p electric ting would be 
пп in the course of this summer. The gross profits, includ- 
ing the amount receivable from the Kidderminster and 
Electric Tramway Oompany for dividend on the shares held 
in that company, amounted to £1,558 148. 11d., and after deducting 
the expenses there remained a net profit of £1,458 9s. 4d. They pro- 
pe to apply that amount as follows:-—To dividend on the cumu- 
ve preference shares £312 10s., and carry forward to next 
acoount £1,145 19s. 4d. Turning to the balance-sheet, they would 
find that the acoounts were prepared in a form which was not 
quite usual in tramway undertakings, but which was well under- 
stood in electric 


Е 
Ẹ 
Е 


from their dividends in the B 
and on the other side they d notice that they were 

forward to net revenue а balance of £1,448, and the only items w 
bad been spent in management, general printing, &c., TS £52 4з. 


had included in the report the accounts of the Stourport Electric 
Tramway Company, in which they were so largely interested, and he 
considered that so far they were exoeedingly satisfactory. 

И ы O. В. B. Hilton seconded the motion and the report was 


Winchester Electric Light and Power Company, 


Limited. 


Tum directors’ report of this company, which wae adopted at the 
meeting held at Winchester some days ago, as already reported in the 
BEVIBW, reads as follows :— 

“ The directors have the honour to lay before the shareholders the 
second annual statement of accounts for the year ending December 
31st, 1899, duly audited by the official auditor. The contract with 
Messrs. Edmundsons for the running of the works terminated on 
July Ist last, so that these accounts do not represent exactly the 
тосар of the undertaking for the past year. Тһе directors are 
satisfied with the reception the electric light has obtained at Win- 
chester. Ten thousand 8·0 P. lamps were by the end of 
last year. Farther applications continue to be received. The 
accounts show a balanca to net revenue account, after paying all 
expenses (including interest on debentures), amounting to 
12s 2d., of which it is to apply £202 6s. 64. in payment o£ a 
dividend at the rate of 24 per per year; 
write off £121 6s. 8d., the balange; i reduction of £197 17s. do ч 

ses. During the year another large en 
веб а third boiler have been added at the works, and 


x 
hw 
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large extensions of the mains have been laid, to meet the public 

demand. The ipm irm d continus to doa fair share of the 

work in the city, introduced last autumn a system of free wiring, 

jd. per unit used being charged . B. 

G retires by rotation, and being eligible, offers himself for 
on.” 


The Dudley, Stourbridge and District Electric 
Traction Company, Limited. 


Тип directors’ report, presented at the eighteenth ordinary general 
meeting of shareholders held at Donington House, W. O., on Tuesday, 
24th inst., reads аз follows:— 

" The directors beg to submit their report and the statement of 
accounts for the year ended December 31st, 1899. The electrical 

pment of tbe lines was inspected by the Board of Trade on July 

th, 1899, and the lines have been worked electrically since July 

26th last. The Board of Trade have granted the usual certificate for 
seven years from February 2nd, 1900. 

i Mal Account. —During the year £53,968 8s. 11d. has been 
expended in respect of the electrical equipment, and this account 
now amounts to £83,908 8s. 11d., of which £71,173 Os. 4d. is owing to 
the British Electrio Traction Oompany. The directors propose to 
imue the balance of the unissued 8,211 ordinary and 19,375 preference 


shares of £5 each in order to discharge this amount, and rovide 
capital for the completion of the Dudley light railways which are 


now in course of construction and will, it is hoped, be opened for 
traffic during the summer. 

“ Profit and Loss Account. The total revenue for the year amounted 
to £11,504 16s. 2d., and the total expenditure to £7,195 15s. 3d., 
leaving a net profit of £4,909 Os. 11d., which, added to the amount 
of £919 8з. 8d. brought forward from last account, makes a total eum 
of £5,228 9s. 7d. available for distribution. The directors propose 
that this amount should be applied as follows :— 


Dividend at the rate of 5 per cent. on the cumu- £ s. d. 
lative preference shares to December 31st, 1899 146 5 O 

Dividend at the rate of 3 per cent. per annum on 
the ordinary shares for the past year 1,768 7 0 
Amount to be placed to on fund . . 1000 0 0 
Balance to be carried forward to next account .. 2318 17 7 
£5,228 9 7 


The depreciation fund will then amount to £6,079 C Os. 84. 


0 General.—An agreement has been entered into with the British 

Electríc Traction Company whereby that company agrees to transfer 
to this company the whole of the lines to be authorised by the Dudley 
Light Railways (Extension) Order, 1899, when constructed, for the 
sum of £28,500. The map shows these lines and also the lines 
already owned by this company, and the state of progress of the 
light railways under construction as at January Slstlast. The above 
agreement also secures to this company the right to work the Kinver 
light railways fora period of two years on the basis of actual oost, 
plus a clear profit of 10 per cent. 

и Directors.—Mr. H. F. Woodward, late secretary of the company, 
has been appointed a director of the company. Mr. О.В. Drummond 
has resi his seat at the board, and the directors have appointed 
Mr. O. Shirre ff B. Hilton to fill the vacancy thereby created. Messrs. 
О. A. Edge and О. Shirreff B. Hilton are the directors who retire by 
rotation, and they are eligible for re-election. 

" Mesars. W. J. Kershaw & Co., the auditors, retire, and they offer 
themselves for re-election” 


Mr. Emile Garoke presided at the annual meeting of this company, 
held at Donington House, Norfolk Street, W.O., on Tuesday. 

In moving the adoption of the above report, the Onaraman said 
that as this was practically the first meeting of the company held 
since the conversion of the line from steam working to electric trac- 
tion, he would make a few remarks on the past and t positions 
of the company. Some years back the British Electric Traction 
Company acquired the majority of the shares in the old com- 
pany with a view to introducing electric traction, and after 
arranging with local authorities for an extension of tenure, capital 
was expended upon the reconstruction of nent way, &c., neces- 
sary for theconversion. The agreements with all the local authorities 
were not the same, they varied to the circamstances, but 
speaking generally, they had an extension of life of between 21 and 
95 years, according to the various sections. Powers had also been 
obtained for extensions in the district, which they believed would 
very materially improve the results of working upon the main line 
from Dadley to Stourbridge. Those extensions had been promoted 
under the Light Railways Act, and had been made under two separate 
orders. The first order wae confirmed by the Board of Trade in 1898, 
and the lines then authorised are now nearing completion. Tae 
second light railways order was confirmed only this month, bat no 
time would bo lost in proceeding with the construction of the lines, 
and when they were completed the company would have a total 
system of over 16 miles, as compared with the original 5j miles 
which the company worked before the British Eleotric Traction 
Company obtained control of the undertaking. As to the constitu- 
tion of the company, the name of the company had been aitered, the 
capital y increased, changes had taken p in the directorate 
and officials, and the offices had bsen removed to Donington House, 
which would enable the undertaking to be carried on in accord- 
ance with the general principles of administration of the 
British Hlectric Traction Company: by which means they 
hoped to effect some economies and increase the of 
working. The eapital necossary for the electrical conversion of the 


line had so far been provided by the British Electric Traction Oom- 
pany under various agreements. The increase which had already 
made in the issued capital was not very large, although they 

had taken powers to very largely increase the authorised capital, with 
a view later on of making an issue so море for the repayment 
of the moneys of the British Blectric n Oompany in payment 
for the new works executed by them. The chairman а ат to 
refer to the ements which had been made for completing the 
various auth lines and for the working of several ad olning 
lines which were more or less under the control of the British Electric 
Traction Oompany. With their new lines, and by virtue of agree- 
ments with tbe ВЕТ. Company for mutual ranning powers, 
would bs able to reach any other tramways in the very 

and important district of South Btaffordshire. Instead of their 
being a 51 mile line, their system would form in a measure the 
centre of a very much larger system, and the traffic was almost 
certain to be very much greater per mile than it had been in the past. 
The existing lines were opened by electric traction in July last year, 
and since then а very satisfactory service had been provided, 


more than 50 per cent, 
e 


on the ordinary shares, but it would be seen that it 
been 3 to pay a much larger dividend, 
view of the amount owing to the British Electric Trac- 
tion Oompany for construction works, which at present did not 
figure in the capital асооапё, the directors felt it more 
prudent to pay the dividend р and carry 
а sum until the ih tien account had been adjusted in a way 
providing for the liabilities of the company. It should be a consola- 
tion to them that they were able even during the 
struction to maintain the full rate of dividend which 


od of recon- 


Mr. Woopwanp seconded the adoption of the report and declara- 
tion of dividend which was carried. 
The retiring directors and auditors were re-slected. 


Prospectuses. 


and Oo., Limited. This ер has been formed to acquire the 


on 24th inst., and closes to-morrow 28th inst. 


Тив Park Founpay Company, Ілмітир, — 

Which is to acquire and extend the well-known business of the Park 
Foundry Oompany, situated at Belper, Derbyshire, has issued in 
the Nottingham district, a prospectus of £50,000 5 per cent. debenture 
stock. The eapital is 250,000 in 50,000 ordinary s of £1 each, 
and 50,000 debentures. Tne vendor takes the whole of the ordinary 
shares, now issued, vis, 40,000, the remaining 10,000 to be held in 
reserve for farther то гара if necessary. The business wae 
established in 1873 by Mr. 

and has been of a pr ve 


again 
‚эла 
оп 


ductions without any outside assistance, they have to acquire 
the engineering plant of the Midland Miectricel Me Gael fact 


the erection and working of this plant. The Teen price has been 


Isle of Man Tramways Company. 
Ws read in a financial paper that the idirectors of the Isle of 
Tramways and Electric Power Oompany, Limited, have issued a cir- 
cular letter to the shareholders stating that the directors regret that 
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the delay in tbe arrival of the balance-sheet relative to the suspension. 


of Dumbell's Bank bas placed the company in an extremely difficult 
pom rendering it necessary to call in Messrs. Tarqusnd & Youngs 

prepare a statement of the affairs of the company. The investiga- 
tion has taken longer than anticipated, but the directors hope to 
receive the report тп a few days, after which the shareholders will be 
called together at the earliest date. 


The Charing Cross and Strand Flectricity Supply 
Zu Corporation, Limited. 


Ат ап extraordinary general meeting that was beld on 24th inst. it 
was decided to increase the capital of the ormpany to £800 000 by 
the creation of 30,000 new ordinary shares of £5 each and 60,000 new 
preference shares of £5 each. It was pointed out that owing to the 
demand it became absolutely necessary for the company to build one 
new station, and possibly two. In the course of his remarks dealing 
with tbe scheme of the company, the chairman said he had no doubt 
that when they got into the City they would reap a very rich 
harvest. : E А 


St. James's and Pall Mall Electric Light Company. 
he amount cf electricity sold for the quarter ended 25th ult. is 
returned at 1,599,768 units, estimated to produce £28,529, as against 
1,161,987 unite, which produced £20,964, for the corresponding 
period of last year. М 


Statutory Meeting.—The first statutory general meeting 
of the Manchester and Liverpool Electric Railway Syndicate, 
Limited, was held on 19th inst. at the cffices of the Exploration 
Company, Cornhill, London. The meeting was purely formal, and 
was held in compliance with tbe requirements of the company's Act. 


Cuba Snbmarine Telegraph Company.—The directors 
propose a dividend on the ordinary shares of 6 per cent. per annum 
for the half-year ended December 31st last. 


New General Traction Company.—The transfer books 
will be closed from 28th inst. to 12th prox, inclusive. 


 TRAFFIO RECEIPTS. 
= 


and Fleetwood Tramrosd The re for the week 
April 91st, 1900, were 4757 148. 114. ; receipts for corresponding 
1959, 2901 48. 118.; aggregate for half-year to date, £3,525 14, 9d. 


fhe Briseel Tramways end Саде Смарт, Limited. —The recetpes ter the 
week ending April 20th, , were 23,899 14« 4d. 1 corresponding 

period, 1899, 42,616 148. 10d. ; inerease, £1,260 19s. 64. . 
for the week 


Ths Ону and Roo*h London Bef'eay Caempany.—The receipts 
enátng April 22nd, 1900, were £1,211; ditte April 98га, 1809, £1,025 ; increase, 
£186. Total receipts for half-year, 1900, to date, £19,688; corresponding 
period, 1899, £17,200; increase £2,808. Milles open April 22nd, 1900, 53; 
April 28rd, 1899, 83 
fhe Dever Corporstion Dn Eae reesipts for 
p 91st, 1900, were 7 Ta. 1144.5 
£160 03. 6d.; increase, #87 7s. ao Total reeeipts to date, 1900, $2,487 
0. 1144.; corresponding period, 1899, £2,421 6s. 9d. ; increase, £65 14s. 24d. 
Miles of track n, 1900, 8; 1899, 8. Car miles run, 1900, 4,955; 1809, 
4,245. Number of cars, 11; 1899, 11. ; 


Tbe Dublin United agii dg D в et a ur the ire E 


Friday, April 20th, 1900, follows:—D, U. T. 
£72 10a. 5å.; itto, electric oara, £4,289 9s. 10d.; D. 8. D. Os., electric cars, 
£1,505 19а. 11d.; total, 45,917 18s. 2d.; week last year— 
. U. T. Oo., hosse cars, 41,800 0а. Id.; 21,064 18s. 6d.; 
D. в. D. Oo., 968 17s. Od. ; total, 48,788 153, 7d. : паза, 
£92,188 17». 7. te to date, 462.290 12s. 24. ; te to date 
pe 462,540 63. ; ease do £9,750 bs. 1 
49 miles electrically, 2 miles by horses, as miles lly, 
26 miles by horses, for the corresponding period year, 


Liverpool Overhead Rail VVV 
АРШ 29nd, 1900, amounted 0 1,665: eorresvonding week last vear, 


The South Staffordshire Tramways Oompany.—The receipta for the week 

en April, 20th, 1900, were 21,066 195. 74.; April 21st, 1809, 2606 
prs Ernte receipts for 16 weeks, £10,248 Os. 6d.; last year, £9,810 
ь 


+ 


STOCKS AND SHARES. 
є 


Ж |, Wednesday Evening. 

ManxmTS in the Stock Exchange have moved downwards as a whole 
during the past week. Hardly one has escaped from the semi-slamp 
that was heralded by the severe fall in American Rails, and acoom- 
panied by a sharp drop in Government securities. What with the 
National War Loan standing below par, and the money market giving 
no symptoms of loosening, there are, indeed, no particular allure. 
mente at present for the investor or speculator who is thinking of 
entering the markets when the way looks clear. The long-protrackd 
wait of Lord Roberts at Bloemfontein is having a paralysing effect 
upon business all round the Stock Exchange, and the fears that a new 
National War Loan will have to be made shortly are naturally 
increasing with every day's delay on the part of the Commander-in- 


Under these circumstances, it is not surprising that our price lists 
fail to exhibit a gain in a single security. But it is little less 
astonishing that the falls which have taken place are so few and 


. far between and so small. Take the oase of the electrical railway 


market. Waterloo and City Ordinary bas shed a point, bat that is 
the only recordable change, and one that is of vary little moment, it 
having been caused by the general weakening in ths investment 
departments, more particularly amongst those cf the Home Railway 
division. Oentral London ahares and City and В auth London stock, 
and Great Northern and City “A” are all unchanged, despite the 
fact that stocks in the “ heavier " companies bave fallen smartly. 
City and South Londons are a shade more difficult to deal in, perbapi, 
but Centrale maintain their quotations with great firmness, sellers 
holding off fora month or two longer, when the new line will be declared 
open to the peblic. Metropolitan District stock has experienc d a 
fall of 32 to 30, but Metropolitan Consolidated keeps steady at 106. 
Westminsters are the weak spot in the electric supply market, and 
Oharing Oross have been freely offered during the week. The meet- 
iog of the Westminster Company, when the price of the new issue 


will be fixed, takes place on May 11th. We may observe, in passing, 


that the jobbers in the Stock Exchange who deal in electric shares 
addressed a letter to the directors of the Westminster Oompany, 
pointing out strong reasons why the new issue should be made at 
par, and not а 210, as опе party proposes. This letter cannot fail 
to exercise some infiuence in the considerations of the directors. The 
position of the Oharing Oross and Strand Company is giving rise to 
some anxiety amongst shareholders, who do not see how the City 
business is going to be made а payable proposition. Surely it is a 
little bit late in the day to think about such a thing now? 

The London Electric Sapply Oorporation has not suffered to any 
great extent through its appearance in the police courts this week for 
failing to supply а proper amount of current to some of its o astomens, 
and the shares are unaltered in price. Edmundsons have declined 
5s., and City of London Ordinary are out of favour, it being cheaper 
to buy the new shares than the old. 

It is interesting to note that while Electric Supply shares 1596 1 
ог j occasionally, the market for gas stocks is decidedly flat. Toe 
present price of coal has given rise to a general desire amongst pro- 
prietors of gas securities to realise their holdings, and the eonsequence 
is а general fall all round. Several of the companies will undoubtedly 
be obliged to raise their prices to consumers, although we do not 
suppose they will do this while the Oommiesion is sitting; and it 
must be remembered that with an advanced rate for gas, а diminished 
dividend will fall to stockholders The Gas Light and Coke Oom- 
pany, for one, is pretty sure to have to raise its price for gas after the 
Commission's labours are completed. 

It is pleasant to be able to weloome the Johnson-Lundell Electric 
Traction Oompany, Limited, and we only wish that all new comers 
could present so fair a front. The eapital is not too large; ample 
allowance is made for working capital, the directors and their friends 
have subscribed for more than a third of the public issue, the pro- 
spectus is reasonable and sober, and above all, there has been no 
attempt to create & spurious pre-allotment market in the Stcck 
Exchange. Possessed of such credentials, it would indeed bs 
wonder if the company shoald not “ go,” but on that point we have 
no doubts. In Newcastle alone the capital, wo hear, wae subscribed 
twice over. ` 

The telegraph market continues the even tenour of its way 
with only & single alteration in its quotations. Anglo-American 
Deferred lost 1 early in the week, consequent upon the stoppage 
of the boom in American rails. The old bogey about 
the new German oable has also been revived, and is 
again doing duty for the bears. The stocks of the Eastern lines have 
undergone no alteration, bat the additional press censorship is under 
stood to have а bad effect upon the Eastern Telegraph Company's 
receipts. That undertaking has also, it is said, lost ite case against 
the Саре Electric Tramways Oompany in the Law Courts of Ospe 
Colony. The Eastern Company maintained that its lines were 
damaged by the tramways, but the jadges before whom the case was 
brought decided unanimously against the telegraph company. Ап 
a followed, and the news now comes that the Cape Electric 

ways has again triumphed. In the Sock Exchange, however, 
the report was treated with some reserve, and the price ot the 
Tramways Company's shares advanced only 1s. 31. to 1j If the 
Court of Appeal has really decided against the Eastern Telegrspb, 
Oape Electro Tramways shares ought to be worth buying. 

The new Marylebone Electrio Supply Company is not having 
things all its own way by any means, and at the meeting of tne 
Marylebone Vestry this evening (Wednesday) the motion again came 
up for instructing the Solicitor of the Vestry. to oppose at all its 
stages the Bill for confirming the grant of a provisional order to the 
newcomer. Dr. Fletcher Little further contended that the уен 
endeavours to acquire powers for the supply of electricity in 
Marylebone may be gravely endangered if the confirmation takes 
place. The position is growing more and more complicated, and yet 
more patience will have to be exercised, we fear, before the tangled 
skein — untwisted. 


N 
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Stock | | Business dor 
Present NAMB or Dividends tor RM. 
Issue. | и arig the last three years. April 18th. peny Auch. Turn ath, 
1607. | 1898. Highest.| Lowest. 
110,900 African Direct Direct Telegraph, 4 y 4 Debs. . өөө | oes eos oon eo ec 100 —104 100 —104 soe eee 
25,000 Amason 5 eee эзе eee eee 8 — 4 8 == 4 eee eve 
135,000 5 % Doba., "Nos. 1 to 1,350 Red. T" 85 — 90 85 — 90 ws Ir tae 
875,520 FOE NO vo NEN Telegraph " ia S n wee Stock] 8 9e| 78/6 68 — 66 xd| 68 — 66 mS ae 
8,062,240 Do. ' do. 63 Pref. eee eee [II] Btock 6 9 6 115 —116 115 —116 116 115 
8,062,240 Do. do. eee eon eee eee Stock 18s. #1 78 141—- 15 14 i— 15 14§ 148 
44,000 mine a ge Nos. 1 to 64,000 .. .. . . AS. |... 8 2— 8 gm 
A! АД Cable TIT eee [TT] TT. ITI ees | 8 8 y 4 TT) ia —175 165 —175 - „өө 699 
| Consolidated Telephone onstruction and Man 10/- T oe eee 
16,000 Ouba eee ee ee ELI eee кыш 4 8 0 9 — 108 9 — 10 e eee 
000 Do 10 % Pref. eee eee eee eee [II] 10 10 ee 19 — 20 19 = 20 
12,981 Direct ° 000 eee eet coe a оов eet 4 — б 4 == 5 
6,000 Do. do. 10 Cum. Pref. ТТЕ TII 10 TII oes 9 — 10 9 — 10 
80,000 Do. do 49 Debs, .. . n = 101 —1059 |101—105%, |. 
60,7101 Direct United States Cable... | Sieh: - ue 8195 | 35% | 8 % | 11à— 12} 14—144 | 12 | .. 
190,000 | Direct West India Cable, LE: Y Reg. Deb... oe e | oe |. 100—108 [00—103 „ |... 
4,000,000 | Hastern Telegraph, Ord. В ow ww stock 7 179 . 161 166 xdj]l60 —155 | 1543 | 1514 
1,796,000 Do. 84 Pot Stock ove [Ir eee ry) «90 000 98 —101 98 —101 161 eee 
1. 482, 2081 Do. 4 % Mort. Deb. Stock Red. ... * [В 4 бз. .. 115 —120 115 —120 11 115 
20, 000 E 1 "s |7 7 * 7 |16 — 164 |16 — 164 | 164 | 163 


5 Ф vee өзө 102 —108 100 —108 өзө СІІ) 


astern Extension, Australasia, and China Telegra 
16,2001 { Do. 5 Ф (Aus. Gov. Вар) ре 0 w 
drgs., reg. 1— 1,040, втв 4,836 
Do. 


64,40€ do. Bearer, 1, 050—38, б Sis * [100—108 |100 —108 eee ees 
20,0002 4 oe = 4 „| e. 116 —120 115 —120 1171 
300,000 Eastern and th African Telegraph, 4 % Mort: Deb," 100 vis eee .. |100 —108 100 —108 1004 өөө 
300,000] ` 4% M 1 25| ... vis wo. |101 —10% 101 —10495 | 10 | ... 
180,227 e: — Troa cee " — | 10 a} 5h * | l1j— 12 1lj— 18 1133] 111 
180,048 10 | 6 6 .. | 164— 16 1 16 | 158] 16% 
150,000 hy „| 10 [10 а í 83 — 85 83 — 85 s Ss 
86,900 еа Мост and Berm lst Mort. Debs.,. 100 M E .. 1100 —108 100 —103 n" 
17,000 E Telegraph E Ыр | 25 10 %Пһо%|5—58 54 — 86 | 54 
LI uropean eos ee 0 т, -= 0 
100,0001 London Pn Эзу arse 900 eee 100 6 $ өз TT 106 —108 105 —108 ee [TT] 
72,080 Montevideo Telephone, Limi 08. e to 72, 660 ee 1 096 eee ee i- i $ 900 eee 
86,4023 Do. 5% Pref., Nos. 1 to 88, 401 114 4 24 1 1 өөө een 
400,000 | National Telephone, 1 to 490,000 - T 400 eee 516 6 5 — 6&3 5 — 54 55 
15,000 Do. 6 Ф Oum. Ist Pref. ... Vis vá 10|6 6 6 14 — 15 14 — 15 ы T 
15,000 05, : р. 2һа Es í 10 А 6 a AL r^ 5 p^ - see 
Non-oum. 8r «, 1 to 250,000 5 б u . 
1,829,4711 „А Deb. Red. А Stock 84% |8345 | 84% | 97 —100 | 97 —100 988 | 974 
" Oriental 5 » Nos. 1 to 171,504, fally paid 1145 5 ; $5— 1 1 Hl ... 
100,000} Pacific and European Tel., 4 v Guar. Debs., 1 to 1,000... | 100 | 4 З 102 —105 |102 —105 ZONE 
11,889 Beuter’s eee eee II эое eee eee eee eee 8 5 [II eee 7 — 8 — 8 71 ee 
63.000 сишао Cables Trust eee eee eee eee ot Cert. 5% Ф "Ф 124 SM 124 zu eee ee 
ver Plate Фое [] б 6 6 42 * LJ 6060 
16,630 А до. 5 95 Oum. Pref. №в..1—16,689 6| .. e Т? 53 5 eoo eos 
179,947 6 А eee [Ir 000 Stock ee . 108 —106 108 —106 . eee 
? West African ph B De [I] 000 өө өөө 100 V 97 — 100 97 —100 0 eee 
80,008 | West Ooast of America, Nos. 1—80,000 and iir eg Y 34 | .. " 1 - eee 
150,000 Do. | до. 4 Debs., 1—1,500 e Bras. Sub. 100 0 [III * 100 —108 100 —108 eee eos 
389,781 | Western and bx Stock Red. ... Stock 100 —104 |100 —104 T 
,998 | Western Ltd., Nos. 1—206, T Ws % 10 | ... ` 144— 15 144— 15 144 145 
75,000 . V be. 2nd series, 1908 000 100 [I 105 —108 106 —108 oe eee 
88,821 West India and Panama .00 eee eee 10 8 í— lj of af I [Ir] 
94,568 do. do. 6 Y Oum. 1st Pref. 10 | 6 . 91— 9 98 
4,669 Do. de. do. 6 Oum. Ind Pref. oe 10 6 eee eee 7 = 8 7 7" 8 ee Led 
80,0001 Do. do. do. 5 V Ков. 1 to 1,800 100 5 I eee 104 —107 104 —107 [III LI) 
ELECTRICITY SUPPLY COMPANIES. 
19,661 | Brompton & Kensington Elec. Lt. Sup., Ord., 101 to 19,761 | 5 4 6 B 6 „ 7 — 8 | 7— 8 
12,000 Do. do. 7 95 Oum. Pref ies 5 7 Н А T 84— 93 84—94 
50,000 | Oharing Oross and Strand Hlectricity Bupply soe 5 7 8 9 93 — 103 9 — 10 
20,000 Do. do. do. 4j % Cum. Pref. Bd. d e) | € | 0— 6 | 51- BR es 
84,000 |*Chelsea Electricity Supply, Ord., 3 5 6 6 5 6 „ 64— 71 63— 72 
100,000 Do. do. do. Ф Deb. Stock Red... Stock 44 „ | « 108 —111 108 —111 И es 
60,000 | City 3 London Electric Lighting, Ord. 40,001— 100,000 . 10 10 6 495/10 — 11 04 — 104 108 | 10 
40,000 6 Y Cum. Pref., 1 to 40,000 ... 10 | 6 6 X. | 12 — 18 12 — 13 13 T 
400,000 Do; 5 95 Deb. Stock, "Вог1р. (iss. at £115) ‘all paid sss К sas .. 122—127 122 —127 127 
40,000 | County of Lond. & Brush Prov. Elec. Ltg., Ord. 1—40,000 | 10 nil nil | 4% | 94— 104 | 94—10} 10 
20,000 Do. do. do. 6 % Pref., 40, 001—60, 000 10 6 „ 69% | ... | 12§— 184 | 124— 133 as i 
200,000 Do. 4495 Deb. Stock, Prov. Certa (all paid) Rd. av] n | oes |». Dos. 100 — 113 1100 — HAE | HIE | 10 
26,100 | Edmundsons Elec. Corp., Ord. Shares 72 „een 43— 6} 44— 5 ves T 
75,000 Do. do. 44 % 1st Mort. Deb. Stock con (LOO! “aces v T T. .. 101 —104 1023 
110,000 | London Electric Poppy Corporation, Limited, Ord. us Oh an 14— 2 | 14— 2 M 
48,050 Do. do. 6 % Pref. 5 | шө. P0 4 bu D 4p А 41— 43 jsi 
100,000 Do. до. do. 4% Ist Mt. Db. Stock Rd. ГЕ 858 TI .. |100 —102. 100 —102 m өг 
85,000 Metropolitan Electric Supply, 101 to 62,500 10 6 5 5 Ф 133— 144 | 184— 144 14 18] 
220, 0007 44 Y First Mortgage Debenture Stock | ... | 4195 | .. * 114 —117 114 —117 . 
125,000 ре 84 95 Mort. Deb. Stock Red. s.. [Stock] ... iso 96 — 98 96 — 98 974 | 971 
6,452 | Notting Hill Electric Lighting - «| 401.0 0925 7 @ 154— 164 | 154— 164 $e T 
81,980 St. James's and Pall Mall Electric Light, Ord.  .. 5 [14495 [144% 14% | 144— 154 | 144— 154 153 14j 
20,000 Do. do. 7 % Pref., 20,081 to 40,080 | 5 7 7 7 V 8)— 9$ 89 — 9 * " 
12,000 | Smithfield Market Elect. Supply, Ord. sae % s c see fi eee, [вн | ee AE | SETS AE 
50,000 Do. 4 Deb. . ЖЕ 105 |o | coe |. 85 — 95 | 85 — 95 
65,000 South 1 Electricity Supply, Ord. ... - eee | 5 к ies 4 — 44 | 4 — 4} ee өө 
79,900 | Westminster Electric Supply, Ord., 101 to 80,000 5 2 Ф 12 [4 118 % | 15 — 16 | 144— — 159 15 
* Bubject to Founder's Sh Оны о ери чара 
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SHARE LIST OF ELECTRICAL COMPANIES—Continued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


Present О € week done 
1000. анн pril 18th. Abe rf 35th. 190. 
| Eighesi | Loves 
00 жын X in Mort. Deb. Seed Bei, . ш 06 101 le | |, 
CCC 17—18 17 — Is | i| i 
270,000 Do. do. Б Р 1 Debenture Stock . eee 194 —127 124 —127 1252 evt 
45, 000! British Electric Works Co., Ord. £1 shares, 50, 001—9, 000 eee TI ITI eee — 1 1 
50,000 Do. 6 % Cum. Pref., 160,000 . n iQ Жы 1 н 
500 [ Ро. 41 % 1st Mort. Deb. e. | 100 ; 99 —100 | 99 —101 
40,000 British Insulated Wire Ord. Nos. 1 to 40,000 85s ... * 20 Ф| 11 — 12 11 — 13 
27,500 Do. do. 6 %Oum. Pref, Nos. 1 to 27,600 . 5| ... as T 6 — 6j 6 — 6j 
90,000 1 , Ord., 1 to 90,000 8 +; 5 .|nu—23 | u— a 1; 
805000 di Aud Deb. Btock Bel . ster“: . . dos Cios hos Cios | 
30,000 Oellndaes Cable "rà 5 Nos. 1—90,000 ... : 1215 16 M | 14— P 144— 15i o p 
20 Do. ao. um eot ese eee | 5} 
30000 Do. 1% Mort. "Deb. Stock Red. Noce 00 (II III 112 —116 112 —116 eee TT 
218,588 | Central London Beilway, Ord, Share un conr. т Ios Козы di ogee * 104 103— 108 | 104 10 
an ре Pu Def Pref. — ees eee d eve eee ТҮ 5i HM 5i 61 eee 
855000 | Ону and Bonth London Raüway ш ш у. . Bio 9) Xix| 1{%| 67 — 70 e — 70 | ee 
$7,000 Do. 3% нн 60,000 ...  .. E. e 2 lix 6 — 1 - Í iis 
82,098 Crompton 9 08. СІТІ) eee eee. вее eve eee eee 84— "TY! TIT 
Do. 5% 1st Mort. Beg. Debe., 1 to 900 of 
90,261 Swan 9 shares, to ee т т oe 
17 189 do. Shares, 01—01 189 5 6 6 oe 84— 84 — ы ene eee 
| do. g 1h, ® Deb. Brock e 100 E sal % ELM 
112,100 Blectric Oonstz action, eve eee e ee [II] S 21— І ove 
26,000} Do. do. Oum. Pref., 1 to 26,000 „| 2| 7 & 7%| | 2- 8€ 24— 343 |... |. 
140,800 do, 4 Perp. let Mort. Deb. Stock ... Stock ... е .. |104 —107 [103 —106 104 Ж 
91,196 Elmore’s Patent 9 1 to 70 000 TII [117 2 eee eee 1— § — É eee TT] 
9 Greenwood & Batley, 7 Y Pref., 1 to 9,600 oe | 10| 7 *. 10 — 11 10 — ll к " 
80,000 | Henley's (W. T.) Telegraph Works, СЧ 5 13 14 15 % 184— 144 133 144 13 133 
80,00 Ро. do. ort. Deb. Stock... Stock 44%) ... | .. [10—114 110—114 111 
60,000 | India-Rubber, Gutta-Percha and Telegraph Works . ... | 10 |10 10 PP.. | 21 — 22 21 — 23 218 | 31] 
90,000 us отем вайма O. . 19t Mort. Dobe. | 100 4 ix! ба 100, —108 100 = 108. gig фи 
way s. ee eee eee — Б °з 
10,000 | Do. do. ' Pref., #10 paid eee cos 10 5 5 6 d 5 18 — 1 18 = 184 
5850 ph Oonstruction and Maintenance .. oe | 18 | 15 15 15 86 — 40 85 — 39 38 36 
180.000 Do. 4 J Deb. Bda. Nos. 1 to 1,500 Red. 1909 ... 100 .. | , — 102 —105 1003 | 100 
3000 Telegraph Man do. a Ord, Hos, ras a to 20,000 [11] 5 ene [rr p^ E m ш 104, 
* os eee coe coe eae — oe 
640,0001 Waterloo and Oity Railway, Ord. Stock ... | 100,] ... 8 Z| 8 95/1101 —104 100 —108 102 
. * Quotations on Liverpool Stock Exchange. t Unless otherwise stated all shares ere fully paid. 
' LATENT PROCURABLE ne OF SECURITIES NOT OFFICIALLY QUOTED. 

Electric В А Shares 25. 
Вто ынын оз terr А ОАР аа В, Nob. X Do CU LE 
кошш н DW mie [E i EE ai 

| '  ée ` Pret. (£10 pd), 10,11. “т, Parker, 210 (fally paid), ^ i 
* From Birmingham Share List, Bank rate of discount 4 per cent. (January 25th. 1900). 


MARKET QUOTATIONS, Wednesday, April 25th. 


e és и drawn) ЧА per Ib. 14d. 


в рег ст 77. s Copper Sheet...  .. „ porton | 288 to 290 | 288 to £90 m 
s per owt. si f „ Red T TIT p жо о . 
6 ows. е (Electro Bars ) 4 в 
в per owt. р; 8 iig а Ber en £94 - £94 
e per сті. = € н m Rod per ton £88 £88 • 
в per ton 484 € „ б Н.С. wire per lb. 10d. 10d. ec 
a per ton 281 f Ebonite Rod ee se ee per ib. 8/- 8/- ° 
в per ton 87 f n Sheet .. e ee «per ib, - . 
6 per ton 215 s German Silver Wire ..  .. pet lb. 
в perton | 41610 h Gase-perchs, биз „e Per lb. 8/-t08/6 | 8- to 8/6 
2 per gal. a h India-rubber,. fine eo per ld. 43 4/3 M 
а Бы юп | 4 10 ‘ . — ien Til- 73/9 1/9 dec. 
e рет ton 426 6 : Forgings, aeeording to sise per ton £11 | From £11 2 
e per ton 81 6 „  Borap, heavy ee ce рет ton 70/- to 72/6 | 70/- to 19/6 T 
e рет ton | 49710 „ Wire galvanised No. 8.. per ton £14 6 814 5 - 
: . реса. Км s Lead, English Ingot .. .. per*on| 41736 | #1726 | .. 
| . pet ea. 8/6 d » 99 ee per ton 418 10 418 10% ine. 
@ ^ ә ° в Wire N 28 . ee 1b, е S = 
т 0500 сс а —ͤ CN IF бел" 
в S . 
a hs. . . бето , is Edi Ber 1b. 19:39 | 19 to a 
a Sulphate of Magnesia .. .. per ſon 44 10 " " рег lb, | 8/8 to 7/8 | 8/8 to 7/8 T 
а шр быш Fuels ee рет ton 88 э Phosphor Bronse per 1/1 to 1/4 | Ul to 1/4 T 
e госотесоё ee per ов “0 и bars & pet Ib. n 1 ied" m 
„күн: ЖЧ %% B ten | 410 15 0 .. „„ ee er . 4813 2 12 "s 
a n Orystals ee oe ee per ton 43 Silicium ee ee per lb. 1034 to lU 10M. to 1/1 ee 
е „ Bichromate, casks eo pet lb. 834. : 8224 Magnet, aoc'd'g to desc'p'n p. боп ir n se T 
METALS, &o E „ ага 4140 10s. 014148 108. tol га dec, 
— ма ра. E ат n: „ n Ж | n 
P Ws metal ingots .. ` Ber ton | £80 to £150 „ Nos. 1 to 16 * бе. 19 L9 
в ed 9 0019") basis per Id. 830, P White Anti- friction 
e ee be (brased) ee ee per lb. 1034. “White Ant” brand ee per ton A40 to 210 440 to 479 oe 
6 „ a oa drawn)  .. per lb. 9а. j Yarns, Cotton е 10lb. bundles pr lb, eu. а. oe 
е oe per lb. n. ў н Best ee per lb. "x 
e Copper Tubes (brazed) per lb 1 н Hemp,8plyl0lbs. .. per lb. ^ e. 
1 per Ib. rn oe 


™ Меша И Docs & Oo. ym rn , Limited. 
b The British Alamiaium Company, Utd, m Mess, W. T. Glover & Os., ТАЁ. 
e Meer. : Smith & Os, o Das Doonio Bronze Oongeng, La 
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THE ELECTRICAL REVIEW. 


ELEOTRIOAL PROSPECTS IN THE 
PHILIPPINES. 


Au American electrical man on the Iele de Panay sends the Western 
Electrician the following interesting article :— 


Dans ron APPARATUS. 


Daring the last few months there has been a great demand for elec- 
in the cities and towns in er 


towns, and as soon as a section is garrisoned, a 


light and power stations, &o. These 
American ideas of lighting important cities and to of establish- 
ing electrico roads, and Americanising things in general, include the 
complete establishment of the necessary electrical apparatus for 
doing the work. | 

Just as soon as the authorities have gotten affairs so well in hand 
as to consider and let out these there will be a step 


sort of implements, and to bo entirely without many of the actual 
necessities of life. 
' A CRAVING FOR IMPROVEMENT. 

But the le of the Philippines are not all of the ignoran® 
classes, even if Bpain bas failed to advance them in modern ways 
Many thousands of the richer classes of natives have for generations 
sent their sons and daughters to Spain and other countries for an 
education in the leading institutions (f learning. Tne writer has 
met with educated men and women here who are as well advanced in 
foreign ideas as one who has always lived in America or Baro I 
have interviewed native men who have received an education in 
foreign electrical and mechanical schools, while it is common to meet 
with men who have been trained as engir een or contractors. These 
people tell the others of the great electrical improvements which are 

progress in other countries, and now that the Americans are here 
and instil the modern ideas more and more into the native mind, 
it is not at all remarkable that the higher classes of natives are ооп- 


stantly arguing for the introduction of these modern ideas they have 
hea:d so much about. 


Mor ғов InvzsrTuENT. 


plantations and clear fortunes every year. One rich 

owner, known to your correspondent, operates 20 p 
employing hundreds of natives and engaging about 250 head of stock 
to work bis machinery and carry the producta to the coast for ship- 


for a small return. 
 PamssmwT Miconia SHors VERY INFERIOR. 


American were бо come here with the view of establishing electrical 
working ‚ he would find it ne to trained machinists 
with him. could hire any number of hel among the 


from 
natives, and would find them to be effective and тош workers, but 
could not be depended upon to do only the cradest work, at 
first, at least. 
ALL MACHINERY AND Toors Must Ви Імровтар. 
Although there are alresdy established in the Philippines several 


well-organised firms for handling metal working, wood wor elec- 
trical and even textile machinery, it will be many ааст ут 
trical machinist hat 


` 


е 


5 
the piece is tediously reduced to 


. cutting lathes, 
shops have little hand-power wheels for driving a band which circles 
some wheels which are grooved and which are adjusted to turn pieces 
of iron and steel for turning down to certain tions. Sometimes 
two or three native boys are used to turn the driving wheel and the 
tly holds his tool against the piece for hours, while 
desired pattern. 


No BSysrmx. 


Vanr Low Waen Pam. | j 


Wages in this country, for even the highest class of skilled 
mechanical labour, are very inadequate. Foreign machinists who come 
here, of course, expect the fall rares cf wag-s, and if anything more. 
Bat instead of receiving cffers of $2.50 or $3 a day, they find that the 
native machinists are working for frm 25 to 35 cente a day, American 


Восріиаєв INBYPENSIVB. 


made of ted sheet-tin, imported from Hogland, while the 
entire sides of the | r 


This kind of a building can be erected on a large scale at a very 
small cost. The bamboo is worked by the natives very cheaply, and 
ile siga н ерш сыен ee eee 

ildings are standing to-day 
In the event of fire, of course, 


Necessarily the power plant would be steam, for the reason that 
there are practi no developed water-powers yet in service. The 
time will probably come when some of the numerous small rivers will 
be dammed so as to afford a fall of water sufficient to operate turbines, 
but at present the only reliable power is that obtained by the use of 
the steam boiler and engine. | 

Fons. 


Иле эп екше п киш сео бе ашшы ишш шы 
woody growths of the islands. Many of the mill proprietors 
have men out all tbe time collecting the outer hubs o the cocoanut, 


which make good fuel for burning under ried stalks of the 
banana and cocoanut also do good service as fuel when thoroughly 
dried in the sun. 


ExsornicaL Devious WANTED. 
Naturally the chief demand at present is for electric railroads for 


connecting all important centres. A ppm Ша 
F555 usefulness of electric - 


of such lines of roads here and would encourage the en by 
investing money in the stock. Then there are a d 
Americans and others here, and more arriving, for the 

of going into business here and А want 


electric light in vogue, it cannot be before it will bea 
nsa to any Americen x edge щн уз” сс 
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ELEOTRICITY AT THE 1901 PAN-AMERIGAN 
EXPOSITION. | 


BT ORRIN E. DUNLAP. 


Ir is estimated that about 7,500 нр. will be needed to make the 
electrical features of the Pan-American Exposition a success. This 
Exposition is to be beld on the Niagara Frontier, a few miles from 
Niagara Falls, in 1901, and already extensive p tions are being 
made on and about the grounds. The power be transmitted to 
Buffalo and the Exposition at a voltage of 11,000, and in the 
Exposition’s principai transformer station it will be stepped down to 
2,200, at which voltage it will be sent through insulated conduits to 
t 200 transformer pite, and from them distributed in subsidiary 
ducts to points of use at a voltage of 104 and 208. 
In every possible manner electricity will be given prominence. No 
past саро or Fair has equalled what will there be accomplished, 
t bein intention, oonsidering the wonderful amount of current 
available at Niagara Falis, to e the Pan-American Exposition and 
ite electrical features stand out far beyond what it will be possible to 
accomplish in any other place not so fortunate in its power possessions. 
The Electricity Building, the Electric Tower, and the Court of 
Fountains will long be memorable in the minds of all who are so 
fortunate as to see them. | 
The Electric Tower will stand at the head of the Court of 
Fountains, and as seen from the bridges spanning the artificial lakes 
it will be most beautiful. Surrounding this tower there will be a 
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basin baving an area of 50.000 equate feet. To furnish the material 
for the tower it is expected consume about five months, while 
the erection of the tower will occupy two months or more. The base 
of the tower will be semi-circular in form, having dimensions 265 by 


land pea at the highest landing. In the base of the tower 
arch-forming columns will rise to a height of 71 feet. The tower 
will be used for the display of special electrical features, one of 
which will be a waterfall, 70 feet high and 30 feet wide, plunging 
from a niche in the tower. 

There is every reason to believe that few points in the Exposition 
will prove so generally interesting as the Electricity Building, for in 
this structure will be portrayed the latest and highest type of 


The Oourt of Electrical Founta will be one of the mos 
beautiful spots on the Exposition grounds. Here the chief electrical 
displays will be made. In this court over 100,000 electric inean- 
descent lamps of all colours will be used in adding to the brilliancy 
and glory of the scene. There will be many fountains, and all will 
be made brilliant at night. 

гаша Steringer, of New York, is in charge of the electrical 


A RETROSPEOT OF THE STRIKE ОР 
| 97.98. 


A ВАТНЕВ good review of this notable strike А from the pen 
of Mr. Louis Oassier in his own magasine. It is recalled that in 
April of '97 there wae & conference at the Westminster Palace Hotel 
to settle the differences that had arisen at the Pallion and other 
works, and that һе machine question was not pushed to а conolusion 
by the A.B.E. By the machine question is meant the right cf the 
A.B.R. to have the operation of all machine tools reserved for their 
own members. Brought down to its ultimate limit, this claim would 
prevent a labourer from fottling a casting on a grindstone, which is, 
we take it, strictly a machine tool as fally as is a lathe or а milling 
machine. 


bi 
employers federated on the matter, and the real issueof the struggle 
was plainly perceived by to be oneof domination in the work- 
shops. dier] gees Mies ous that the men һай no real grievance. 
The poorly paid clerk, who had done his share to support the dock 
strikers, in the belief that they were right, could not see his way 
to support men who earned double and treble his wages, and had no 
appearances to keep up, in a struggle on which they had entered with 
no justification whatever. The man in the street, in short, withheld 
his support, and the strike was doomed to failure from the start, 
though it lasted through seven months and was largely supported 
from Germany. We hope that the true meaning of the German 
rapport has ere this been rightly appreciated by the men. 
e quite tbat the Employers’ Federation was not grs 

trades , but that it was fighting a few men who 
got hold of the A.B.E. and were pulling the strings for objects that 
were dangerous to the well-being of unionism, and useful only to 
к the praises and help on the worldly aspirations of a certain 

que. 

Mr. Oassier speaks of socialism having insidiouely worked its 
way into trades unionism. There was certainly no socialism 
inthe policy that forbade the so-called unskilled labourer 
to his income by minding machine tools. Oar own theory 
freedom is that any man who is competent to do а certain thing well 
is entitled to do that thing, irrespective of his having been trained 
with a view to doing it or not. We believe in в training, and 
the specially-trained man should always be able to beat the untrained 
man of equal ability. But men of greater aptitude may acquire skill 
herz шаар. How can it be right to forbid them to exercise 

eir 

The strike put a stop, says the author, to the ular delusion that 
the strikers baving demanded everything d be conciliated with 
something. There is no worse policy than granting sops to Cerberus. 
A just should be granted in toto, but an unjust claim does not 
warrant а partial concession. The A. S. E. had had so many conce 
sions, that finally it became a very Kruger and tried to every - 
thing, with the result that nothing but war could se matters. 
English engineering had become paralysed as the result of the policy 
of the ASE. It was not, to our way of thinking, a question of eight 
hcurs but a question of work. Men had practically ceased to work. 
True, they spent time under the employer's roof, but they certainly 
did not labour. They were complete oralised and unsettled. 

Tbe author deplores the action of the Board of Trade under 
the Oonciliation Act, and thinks the Board would have done 
better to collect and distribute information on the hours of 
labour and rates of wages in the engineering industries of 
other countries. They entirely failed to do anything. What 
lesson did the men learn from the strike? Ti gna known, 
because the working men, as a body, are i , and no 
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6 the professed representatives 
ur. 


railway fares, and the eight hours’ question might have been settl 
for eight hours is quite a sufficient day for a man who puts his back 
we work and does not loaf as he has been com to do by the 


We need not follow the author into his discussion of what Mr. 
Barnes, the secretary of the A.S.E., has said since the strike. All 
know that Mr. Barnes has called aloud that employers should do the 
very things that the A. B. B. had set ite face their doing. Why, 
it may be asked, was the A. B. E. wrecked, whereas the Boilermak 
under Mr. Kuigbt's leadership, have been prosperous, and have had 
no such troubles as the A.B. E.? 

Mr. Cassier states that the settlement arrived at after tho strike has 
worked well, and there is no hindrance to employers setting any man 
to work on anything he is fit to do. We seem to have heard of some 
trouble, however. as there not а case of a man in a certain new 
мик ш perenne bald cm from certain work because of a 
threatened strike if he were allowed to continue at it? That does 
not look like settlement, but very like a recrudescence of the worst 


form of 
as right and in the final settle- 
been a cause of much 


On the whole, so far as we can hear, the author is right when he 
states that the whole industrial welfare of the nation hat been 
benefited as a result of the final stand made against the tyranny of 
a false unionism. Indeed, the engineering industry wae being most 
seriously eee эшш there effects of = siad 5 
years are е many -made en an 
machines that have had to b rchased for 


GAS ENGINES AND CENTRAL STATIONS. 


and gas engine is bound to tell in due time when power users become 
Y* engines do not 


Gas engines will re and even 25 per cent. The combined 
efficiency of steam engine and boiler is at best 12 per cent., which 
may, says Mr. A. О. Adams, whose figures in ineeri 


e Engineering 
Magazine we quote, be assumed as about equivalent to 1:63 lbs. of 
13,000 B. T. U. capacity per pound. 

Ooal gas and water gas are not recommended for power purposes. 
Coal gas only contains 25 per cant. of the energy of the coal from 
which it is made, while water gas contains about 60 per cent. Hence 
the combined efficiency of coal gas plant and gas engines is only 6 25 
per cent., and that of water gas about 15 cent. Producer gas 
contains as much as 80 per cent. of the calorific capacity of the fuel 
it is made from, and the cost of apparatus exceeds by very little that of 
boiler plant for equal power. The combined efficiency of producers and 
engines may thus be 20 per cent. With the same anthracite as above, 
the horse-power-hour may be obtained with 0 98 lb. of fuel, as against 
1:63 lbs. with steam engines. The fuel saving is nearly 40 per cent. 
But there are other advantages. Producer can be made from 
fuels of a quality quite too poor for steam raising purposes and of a 
low сө. нато етта к ron ic stations зах 

rende em y sui от gas power. 

; for example, usually ranges from a fourth to а half of the 
maximum load, and the changes are rapid, and ordinarily, load may 
vary from average to maximum in one hour, while maximum load 
rarely endures for two hours in twenty-four—this of course refers to 
ligh stations. 

The result of all this is not merely that there must be sufficient 
engine power to carry the maximum load, but that the boilers also 
must be of the same fall power. With producer gas, however, a 
cheap form of gas-holder will enable о бм producer to be run 
steadily, and the peak of the load curve be dealt with by the 


4 


. barat po 


. plugging. The operation is simple, and at most only 


firat lay 
engineer, who believed that he could get more dut 


stored gas. Storage batteries, of course, have been applied to steam- 
driven stations, to get over the of the loads, but the storage 
battery is equally applicable to gas-driven stations, and still leaves 
the above further advantage. 

The steam boiler itself is not a great store of energy. The total heat 
in the water is not а sixth of that to convert it to steam 
while in water-tube boilers the water capacity is very small indeed. 


Stored gas contains its energy chemically locked up, and the 


possibility 
users the necessary inducement to investigate the subject thoroughly. 


| y 
& to have been put up in е е рр 
good work; but is & fauit that 
designer rather than to the system, and we must add that other gas 


plant has appeared to us practically perfect in its make and method 
of working. 


— rman Sh a ae 


ADMIRALTY ENGINEERING. 


п. 


Сомттнотна these articles, the Engineer asks at this late hour, “ Was 
it worth while paying £180,000 for the right to use the Belleville 


At the time when we stood practically alone in Mr. Allan, 
of Sunderland, who stood up ia the House and was bold in his 
denunciation of the boiler policy of the Admiralty, the Engineer sat 
on the fence and practically placed its authority upon the side of the 
policy. We are now told by our contemporary that at, first it held 
an adverse view vpn Pur but on the publication of favourable 


statements was led to doubt the accuracy of first р We 
are now informed that the tubes for the Belleville are about 


boiler?" Oar contemporary appears now to think not. 


jast as they are to-day. Yet with this 90 feet of water pi joined 
allowed itself to 


of such very serious 


curious how on so plain an issue the Engineer could itsel? to 
be put off its original view. It is now perceived the boiler is 
unsuitable. Its tube is not qno ууна Jobn 
Durston himself, it is practically as heavy as the Scotch it dis- 


to 


can be worked. i 


that a mere pin-hole eaten h any one tubs practi 
whole of that boiler out of until the санае eee 
and , and while nominally easy of accomplishment the 


of 
lagging a tube in a Scotch boiler. Asis well known, a tube 
simply а rod м two india-rubber washers eapable of 

во аз 


the tubs. The stoppers contain the 
on between them, and the burst tube becomes part of the 
water space of the boiler. A ship may arrive in with scores of 
ite fire tubes thus plugged, and be very little worse ш ys 
9 
the engineer who does it, becauss he has usually to stand more or 
less in the smoke box or base of the uptake, exposed to heat, dirt, and 
fumes. Belleville or water tubes generally be plagged without 
off the boiler. The failure, or so-called failure, of the 
Scotch boiler in the Navy is attributed to the late Mr. Bennett, chief 
| out of Bcotch 
boilers than other en had been able to do, and he starved our 
enn d boilet room, and tried to make it up 
with forced draught. Having got a dubious practice into working 
order, the Admiralty then find out that Sootch boilers are 
all wrong, and coming to the conclusion that a change 
is inevitable, they forthwith, without serious trial or in 
pay a hege sum to use the water-tubs boiler, which the Engineer, 
after bolstering up the Admiralty policy for years, now wishes to see 
changed. It is by no means certain that the Scotch boiler is the one 
that should now be adopted. It is an internally fired boiler, and . 
70 ͤ V 
i ve the capacity of very mu grate 
surfaces, but in the Belleville, and we fear in vid other water-tube 
boilers, the full use of this large area is not ble or practicable, 
because of the ing. ; 
The priming of the Belleville boiler is, wə believe, out of all төм 
but other water-tube boilers prime less, and it appears tous that 
water-tube boilers are to be employed they must combined with 
some form of steam dryer or superheater; we might further suggest 
the employment of a water r, to be * in the boiler 
itself, so as to drop the separated water where it should be dropped, 
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Bootch boilers, and use them with forced draught. 
stated that in the Navy the boiler failed with forced draught, because 
the closed stokehold system wae used in place of the closed ashpit or 
Howden’s system. This may be so. Bat are there not Scotch boilers 
running 5 closed stokehoids? We believe the Cambria, 
of the Northwall of the London and North-Western азау, 


has Scotch bojers, and she has forced dravght and a closed 


stokehold. Much is heard about the rapidity of getting up steam 
in water-tube boilers. Ooviously the boiler with the least water in 
it can most quickly get up steam. But there is no good reason why 
steam cannot be got up ss quickly as the fires will do it in 
the Scotch b.iler. The incor admits that if the water in a 
Bootch boiler is kept in circulation by a pump—a very easy 
and simple matter—the fires can be pushed at full speed from the 
first, Far too much credit bas been given to the water-tube boiler, 
because Oervera's fl et with full steam on, nearly succeded in 
running away from the American fleet that was supposed to be 
blcckaaing it, bat which from lack of proper discipline or proper 
orders was creepiog about outside, quite unprepared for а run. 

Had Cervera only known it, he might have rammed at least one 
American ship for each one he lost of his own, for his enemy was com- 
paratively immobile for a time, and could have been run down. 
Bat the American ships had no business to have been so immobile 
under the circumstance that they were supposed to be watching for 
the Spaniards to come out. 

A third article is promised in which the future policy to be 
followed is to be mapped ont ay our ponte port Let us 
that the value of the advice be greater value of 
opinions expressed at one time so favourably of the Belleville boiler. 


ENGINEERING IN THE UNITED STATES 
NAVY. a 


A propos of the position of the engineer in the Navy, it is of in 
to read Rear-Admiral Melville's article on the United Bta 
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of pressures, and the result of an attempt to find some fresh 
boiler, was that about 5,000 m р. of Ward boilers were installed in the 
Monterey. Observe the experiment. ‘Is wae on a Р. 
surely a fair size for an experiment, but representing, we 

no means all the boiler power of such a ship as the Monterey. 
Oompare it with the 25,000 нр. of Helieville boilers thrust incon- 
siderately upon the Terrible and Powerful, to be followed quickly by 
about an equal amount on the Diadem / 

Even after the Monterey experiment, progress was cautio 
felt there had been insufficient experience in the use of the water tube, 
and shell boilers were still employed in large vessels. To-day, all new 
American designs include water-tube boilers exclusively —apparently 
еа type. 


. The curved tubes 


а 
Its many s curved tubes preclude the use of a scaling 
water. It has no long tubes, but it has a perhaps undesirably large 


supplanting steam and 
‘auxiliary machines, but 


amount of detail, such as stuffing glands. Moreover, tbe failure 
бр enero Hubs DY: рина тош кошу шу o£ Ше жын 
r. 

Also, so far аз can be seen from a rather small drawing, the replace- 
ment of a tuba could not be effected. It is said that the weight of 
the boilers of the Monterey is only 2838 ton per square foot of grate, 
and that under steam and draught it gave satisfaction, but 
that steam production was limited by the care necessary to prevent 
the cast-iron grate from falling down—a curious sort of fault surely. 
The disadvan of the boiler probably most marked when in 
good order is ite circular grate, which demands two firedoors for 
proper firing. We do not see any absolate necessity, however, for 
the two firedoors to be diametrically opposite to each other. It is 
quite conceivable that as good practice in firing may be made with 
the doors separated by an angle of 90° or 120°, or that three dom at 
120° would be more easily employed than тои 


1000 MILES AUTOMOBILE RUN. 


On Monday there started from Hyde Park Oorner, at 7 a.m., the 
automobiles that have participated in the 1,000 miles ran arranged 
by the Automobile Club; the route to be taken being vid Bristol, 
Birmingham, Manchester, Edinburgh, Newcastle, Leeds, and Shef- 
8-10. Over 80 vebicles were entered, ot which 53 were entered by 
manufacturers and agents, and the remainder by private owners. 
Plenty of time is allowed for the ren, the survivors only to 
London on May 12, so that the allowance is 19 days, and the averags 
daily ran will thus be abort 52 miles, not a very arduous tek if we 
compare it with the c fforts of a car at Pau, which recently ran 208 miles 
without a stop at an average speed of 441 miles per hour, and covered 
the first 34} miles in 334 minutes. We hardly know which to admire 
most, the car, the road on which it ran, or the skill of the 
driver. However, only 11 days are really to be filled in running, 
the other re being exhibition days at varicus towns en route. The 
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The cars entered include vehicles 
being 


THE ELECTRICAL EQUIPMENT OF SH I 
OF WAR. ; 


(Continued from page 644.) 
WE now come to that section of Mr. Grove's paper in which 
he deals with the important subject of machinery and power 
distribution. He divides the machinery of a modern man- 
of-war into—(a) Main propelling machinery, consisting of 
high-speed steam engines and high ече boilers ; and (b) 
auxiliary machinery, viz, those which co-operate with the 
main engines and boilers in the propalsion of the ship, those 
which relate to the tion of the ship as a fighting 
machine, and those which fulfil domestic functions. In all, 
a firet-class battleship carries nearly 100 seta of machinery, 
ш а 5 oruiser piu 50 2 70 E gradually been 
ithin recent years electrio drivi as y 

en hydraulic poner ia the working of the 
Me. Grove believes that electricity 
will have no place for many a long day in the propulsion of 

large ships, | Е 
The greatest advancement in the application of electricity 
is exampled in the U.S. battleship Kearsage, which carris 
55 motors and a generating plant of 350 Kw. capacity. (In 
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* Condensed from a paper read by Mr. O. Е. Grove at the Instite- 
tion of Electrical Engineers, April 5th, 1900. 
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; | EFFICIENCY. 

_ The mechanical efficiency of an electric motor is, as a rule, 
a few cent. higher than that of a steam engine of cor- 
responding power. The efficiency of the system as a whole 
involves the consideration of the generating and distributing 
arrangements, and here electricity has a marked advantage 
over either steam, compressed air or hydraulios, the power 
taken being strictly proportiona! to load, and the overhead 
efficiency from r.H.P. of generators to B. f. P. on motor shafts 
averaging about 65 per cent. at full load. But the naval 
architect wants the relative advantage of competing systems 
in terms of weight and space. Whether the change from 


steam to electric driving of auxiliaries involves the saorifice 


of greater weight than is compensated for by the advantages 
ра is реу the question upon which anthorities 

iffer, the differences being chiefly due to the use of general 
5 the sake of argument instead of precise calcula- 


temperature and кеш in the oylinders; 

part pistons and valves due to wear; (с) Steam coe 
vel 

considers 


of loss, The arguments for and against are examined, and 


the author concludes that any appreciable increase in the 
horse-power rating of electric, as against steam-driven 
auxiliaries, is unnecessary, and that if the whole of the 
auxiliaries of a 15,000-H.P. ship were electrically driven, а 
saving of about 5 tons of ооа] used in generating the 

iary steam would result from the suppression of pipe 
condensation, and (on the rather leas basis of 59 per cent. 
overhead efficiency) a further saving of 56 per cent. of the 
balance of 10 tons = 5j tons due to superior mechanical 
efficiency, a total of 104 tons out of the 20 tons per day used 
by a good steam auxiliary equipment. Saving in coal con- 
sumption, moreover, means an increase in the ability to 


. keep the sea at economical speed. 


he questions next examined аге: To what purposes is it 
practicable, having regard to all consideratione, to adapt 
electric driving, what would be the changes in weight, space, 
&o., involved, and what should be the arrangement of the 
installation for supplying the power? There is & broad 
difference at once to be recognised between machines 
directly co-operating with the main propelling machinery 
апа those performing other duties, Ол the whole, present 

ineeri inion is, from oonsiderstion of reliability, 
avour of continued steam driving for boiler 


feed- pumpa, circulating and hot-well pumps, fire and bilge 


and distiller pamps. Experience with electrio auxiliaries in 
other situations may eventually lead to the use of electricity 
for these services ; but for the present the contingency may 
ее out of account. | 

( To be concluded. ) 


THE UTILISATION OF BLAST FURNACE 
GAS FOR THE DEVELOPMENT ОР 
4 POWER BY GAS ENGINES. 


THE Practical Engineer some time ago gave some interesting 
particulars relating to the application of blast furnace gas 
to the driving of gas engines. 

‘The statement that only about 60 per cent. of the thermal 
value of the fuel used in the furnace is utilised in the pro- 
oess of smelting the iron, however, only applies to the con- 
ditions obtaining at certain furnaces. 

The number of heat units required to be supplied by the 
fuel in the operation of smelting a given weight of: pig iron 
varies within a comparatively small range for the diff: rent 
classes of pig iron produoed and the nature of the ore avail- 
able, as well as the quantity and class of flax employed, but 
the conditions of smelting under different circumstances very 
considerably affect the proportion of fuel required to be 
charged into the furnace to prone & unit weight of pig 
iron. Thus the weight of coke necessary to produce 1 ton 
of pig iron, when cold air blast is employed is, вау, 1 ton 
18 cwt., while when the air blast is heated, only from 18 ost. 
to 1 ton will be requi 

Күш "опне of gas сы m un d jeg during 
ame not proportional to tof p n pro- 
duced, dat to che weight of fuel consumed. In the first 
instance the volume of gas evolved would be about 823,000 
cubic feet, measured at а temperature of 60? F., and in the 
second case 158,000 cubic feet, Taking the thermal value of 
the gas in both cases, for the difference would not be very 
considerable, at 100 B. Th. U. per cubic foot we have the 
thermal value of the gas evolved for the produotion of 1 ton 
of pig iron as— | 

| Cold-blast iron = 32,300,000 B. Th. U. 
Hot „ „ = 15,300,000 „ | 
For the thermal value of the fuel charged, at 14,000 
B. Th. U. per Ib., we have 
1 ton 18 cwt. coke to produce oold- blast iron = 59,584,000 B. Th. U. 
9 x " . hot в ` = 28,924, n 
from which we see that the evolved gases have a thermal 
value equal to 54 per cent. of that of the fuel charged, but in 
the latter case a considerable proportion of En qu oM to e 
barned in stoves for heating the air blast, which proportion 
of heat is returned to the furnace and utilised in the econc- 


been direotly neoesgary for smelting the pig iron; 
"dg that t) 


practice, 

owever, it is found that even when app'ied under boilers for 

steam raising, and in stoves for heating the blast, there is 

still a considerable amount of gas to spare, including that 

which is lost through defective charging apparatus and other 
sources of waste. 

In the report of Prof. Meyer (Zesischrift des Vereines 
Deutscher Ingenieure) he points out, among the advantages 
of the utilisation of blast furnace gas in gas engines, the 
high thermal efficiency of the gas engine. As the thermal 
efficiency of the steam engine is not much above 10 per cent., 
while the gas engine gives from 20 to 25 per oent., it will be 
realised that the substitution of gas engines for steam engines 
will result in considerable economy as regards fuel, when it is 
taken into consideration that £o considerable a proportion of 


blast furnace gas is wasted 


Then again, the conditions under which blast furnace gas 
FF ing are во far from perfect that it 
is le that its efficiency is not very high. 


he supply of gas to the boilers is dependent upon the 
chimney АА, which is controlled by the temperature of 


the products of combustion. The air supply, as at prezent 
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arranged, does not admit of such regulation as to meet all 
the in the of the gas delivered from the 
gi and in the temperature at which it reaches the 
er. 
Herr Meyer draws attention to the advantages to 


be derived from using the gas in gas engines in place of 
steam boilers, in the absence of rom explosion, as 
well as the saving in labour of handling solid fuel where 


uxiliary. Moreover, the heavy 

liability financially, in cases of accident, renders the use of 
ers a serious 5 

The application nee is gas, of low thermal тее 

to gas engines requires special arrangements to contro 

igniti including suitable compression. The 

uire to bs larger than 

but not to the extent that 


J 


the poro 
~ The dust usually existing in considerable proportions in 


The effects of the variations in the pressure and the tem- 
perature at which the is given off from the furnace, as 
well as those of the mo and dust contained, all of which 


tested by Prof. nr gave, with coal gae, 80 H. P., 
ib agar? Ade: 67, or 16 per 
e I. H. P. to B.H.P. 


ions at work and being laid 
down that the advantages of the new system are 
being rapidly realised and appreciated. 


THE EFFICIENCY OF THE DIREOT-COUPLED 
a STEAM TURBINE. 


Bv ED. О. ри SEGUNDO, Assoc.M.Inst.O.B. 


THE steam turbiné is an old friend, and engineers have 
beoome accustomed to look upon it as an ingenious reversion 
to first principles, which, however, could never hope to suc- 
cessfully dodge the conclusions to which theory and science 
have led engineers in the design of steam engines. The 
early form of steam turbine, as it a at the Inventions 
Exhibition, is still within the recollection of most of us, It 
was an entirely new departure, and, owing to its then 
enormous speed (16,000 to 20,000 revolutions per minute), 
and the impossibility of applying any of the i 


uncanny to warrant general application. 

Sinoe those days, its inventor has spared neither time nor 
money in his endeavours to introduce the system into prac- 
tical work. No one will forget the application of the steam 
tarbine to marine ulsion as shown by the performance 
of the ss. T'urbinia in 1897. Still, the impression remained that 
5 а m steam inei and that this circum- 

ce, combined with its v igh speed, placed it beyond 
the field of practical sire in general. j 4 

After some years of experiment the Westinghouse Machine 
Company have produced a turbine which they claim to be an 
оч upon the Parsons' steam turbine, the patent 
righta of which they acquired in 1896, and they are now at 


-object lesson in the 


work upon 4 2,500 H.P. steam turbine. This is a very much 
s isi unit than has before been attempted in steam turbines, 
and while 45 weight and sizes of its 1 are 
oom ively large, it is, as an engine, small for the power 
it will ue The capacity of the direct connected alternate 
current generator will be 1,500 Kw. 

At the Westinghouse Air Brake Company's works three 
500-H.P. turbines are coupled direct to 800-Kw. alternator. 
The whole plant, including steam turbines, generators, two 
10-H.P. лин engines and generators, two pairs of con- 
densers and air pumps and the switchboard, occupies а space 
of 29 feet by 36 feet. 

It is stated that the vacuum attained in the condenser is 
often as high as 28 inches, and the discharge from the con- 
denser is only а degree or two less than the temperature of 


the R to touch it with 
the hand comfortably. This is certainly a very remarkable 


The exhaust temperature is said to be 102% The range of 
temperature between which the turbine works is, ore, 
248°, which is paler dn long one. The Oarnot efficiency 
of such a cycle would 


811 — 568 5.94 
ar) | = 29.84 per oent., 


which means that the very most the turbine could do would 
be to turn into work 29°84 per cent. of the heat contained in 
the steam supplied. From careful tests it appears that the 
consumption of steam per E.H.P.-hour was 16:4 lbe. at fall 
load. Now the heat oontained in 16°4 lbs. of steam 
at the corresponding to a temperature of 850° F. is 


‘about 19,480 thermal unita. The maximum amount of heat 


that the steam turbine could be expected to turn into work 
is therefore 


99:84 — NE 
19,480 x 100 = 5,716 Th.U. 


Now, the work done for this expenditure of heat, namely, 
1 H.P.-hour, was 2,565 thermal units, hence the relative 


efficiency of the combined turbine and alternator was 


2,565 x 100 
5,716 
To determine the efficiency of the steam turbine alone, 
some assumption of the efficiency of the alternator must be 
made. At ful] load this may reasonably be put at 94 per 
cent., from which the efficiency of the turbine alone 
work out at | 


= 44°87 per cent. 


— 5,710 = 47°78 per cent. 


This is a remarkable achievement from the point of view 


of relative efficiency. The steam turbine has turned into 


work 47:73 per cent. of the heat supplied to it which it was 
theoretically possible for it to turn into work, whereas the 
equivalent efficiency of the ordinary gas engine is 25 per 
dent., and that of the ordinary steam engine 38 per cent. 
What is also remarkable in the results of the tests of this 
combined steam turbine and alternator, is the oomparatively 
small increase in the steam consumption from full load to 
half-load. The figures given are as follows :— 


Fail load sa ... 16°4 Ibs. per E. H. P.-hour. 
Three-quarter load. 170 „ » 
Half-load as .. 182 » » 


When the drop in the efficiency of the alternator corre 
sponding to decrease ot load is taken into account, theme 
figures show that the efficiency of the turbine itself must vary 
very little between fall and half-load. 


WANTED—ELECTROMOBILES! 


IN a short article which we published last week entitled 
“ Why Should London Wait?” we asked why the larges 
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and most opulent city in the world should be absolutely 
devoid of electrical cabs, while New York now had some 
hundreds plying for hire, and manufacturers were unable to 
turn out additional vehicles fast enough to satisfy public 
requirements, The tour of the members of the Automobile 
Olub, to which we allade on another page, has brought to our 
mind a reason which was given to account for the failure of 
the electrical cab in London, viz, lack of skilled drivers. 
It was seriously said that as fast as men were trained to the 
work of guiding eleotrically-propelled vehicles through the 
rocks and shoals of busy metropolitan streeta, the owners of 
private automobiles offered these expert drivers better wages 
to enter into private service, and so the cab company could 
not retain qualified men. Ў 

This prete xt seems too flimsy and transparent to account 
for the failure to р electrical cabs in the metropolis оп а 

sound commercial basis, and naturally the true reasons must 
be sought elsewhere; the experience of our American cousins, 
however, from the driving point of view, may not be wholly 
uninteresting. 

Mr. Hiram Percy Maxim, to whom we specially alluded in 
our last week's article, declares that 90 per cent. of the skill, 
care, and expense cf the electromobile is required at the 
place where it is stored, while only 10 per oent. of skill and 
care is required in the operation on the road. “It is so 
simple that anyone can operate it, which makes it an 
especially desirable vebicle for ladies and young persons to 
use." Its motor is ideal; its power is stored, and may be 
med in large or small quantities as desired, and the trans- 
mitting devices are of the simplest and most easily managed 
character.” 

With gasoline, on the other hand, 90 per cent. of the skill 
involved is said to be required during the running of the 
machine on the road, while but 10 per cent. is necessary in 
the care of the vehicle, 

Mr. Maxim was one of two persons who made the record- 
breaking run in an automobile from Atlantic City to Phila- 
delphis, a distance of 100 miles. without changing auto- 
mobiles, апа he is one of the early pioneers in the industry. 

At the 204th meeting of the New York Electrical Society, 
on March 22nd, the entire evening was devoted to a discus- 

Bion of the status of automobile development as it exista 
to-day, and several speakers made out the best, case they could 
for electricity, gasoline and steam respectively. 

Mr. Riker, whose name is well known on this side, as is 
bis electromobile, said :—'* Of all motors, the electric motor 
requires the least attention in its operation. It has one 
feat ure in common with the old *hay-motor, commonly 
called the horse, which is that both of them exert their 
greatest tractive effort and power at slow speeds, and both of 
them require no attention on the part of an operator, when 
they are propelling a vehicle, to make them put forth their 
best efforts in the ascent of a hill or other situation where 
these are required. Another feature of similarity and advan- 
tage possessed by the electric motor and the horse is over- 
load capacity. It is the nature of the electric motor, even 
more than that of the horse, to go ahead and do its best 
until it destroys itself in the effort to provide sufficient power 
to meet the conditions it encounters. This is not true of 
any other variety of propelling agent.” 

_Another speaker, Mr. C. J. Field, who apparently held a 
brief for the hydrc-carbon or gasoline type of automobile, 
yet felt that the electric vehicle was best fitted for purposes 
of pleasure and of city travel. 

Ithough France is popularly рро to lead the world 
in the development of automobile vehicles, just as she does in 
‘the scurrilous abuse heaped upon our long suffering old country, 

t in the use of the electrical variety of self-propelled carri- 
age the Unitcd States undoubtedly is along way ahead. Our 
‘engineers frequently make quiet trips to the other side to 
study American methods of generator and motor cor- 
-struction, trant mission of power plants, electric traction, 
and what not; why have not New York methods been 
adopted for the introduction and 5 working of 
electromobiles in the streets of London and other large 
English towns ? | 

These vebicles are marked by great eimplicity ard strengtb, 
and we agree with our New York namesake that it is not ur- 
reasonable to think for city street service that the electrically- 
Боге carriage has no peer, and again we ask, Why 

hould London Wait ?” 


OUR LEGAL QUERY COLUMN. 


[Questions addressed to the Editors for insertion in this column should 
be as brief and concise as possible. Free use of fictitious names, de., 
may be made Answers are furnished by a. duly qualified lawyer, 
but the Editors cannot undertake to be responsible for the accuracy of 
the views which he may express. } 


A CORRESPONDENT inquires :—‘ Has the National Telephone Com- 
pany any right to ran without leave wires over my garden, and if 
nof, what is my remedy? Am I at liberty to cut them ?” 

„It seems that our co dent has the right to cut wires if 
they are run through his garden without leave. Or he may sue for 
an injunction. ч 

In Levy v. The National Telephone Company [the ELECTRICAL 
Revisw Vol. 41, Dec. 24tb, 1897, p. 889], Mr. Justice Day granted a 
mandatory injunction against the defendants, commanding them to 
remove their telephone wires from above the plaintiff's house in the 
Whitechapel Road. It was shown that the wires had been in situ 
for 13 years, and that they caused a nuisance to the plaintiff in the 
occupation of her house. The Court of Apea affirmed this decision, 

Justice A. L. Smith saying that the plaintiff might have cut 
the wires, but instead of doing that she preferred to bring the 
action. The right to cat wires wae and referred to by Mr, 
Justice Ridley in National Telephone Company, Limited v. Atkinson 
and Day [the ELNOrRIOAL Review, Vol. 42, March 18th, 1898, p. 367]. 


В. Thomas asks :—(1) “Is a patent, taken ont by an employ & of 
an electrical manufacturing company, and pertaining to the apparatus 
manufactured by the company, the property of the company by 
right? (2) Is a contract binding under the terms of which an 
employé agrees to mske over to the company all patents on a 
manufactured by the company and which are taken out by the 
employ é during his employment?" ~- 

„% In answer to the first question put by “Seth Thomas” there 
appears to be a direct authority to the following effect :—Where 
а workman in the employment of а master has made the discovery 
cf an invention, the workman is the inventor and not the master 
(Bloxham v. Elsee, 1 О. and P. 558). This rule applies although the 
discovery bs made in the employer timo and with the use of his 
materials (Heald’s Patents, 8 R. P. O. 430). 5 in the nature 
cf a distinct invention would therefore entitle the workman to apply 

-for a patert, and in the absence of ишан to the contrary, the 
property in that patent would be in | 

With regard to the second question addressed to ur, there is no 
legal objection to such a contrrot. A clause of this kind inserted in 
an agreement resembles very usur uer would be interpreted in the 
same way аз an ordinary covenant in restrain of trade. 

Scch covenants are illegal only in so far as they are not reasonably 
necessary for the master's protection; and no workman could be 
heard to say that a contract i him from using the ap- 
paratus, &c., of his master for the purpose of obtaining letters patent 
on his own account would Ъз unreasonable. 


— — 


NEW PATENTS AND ABSTRAOTS ОР 
PUBLISHED SPECIFICATIONS. 


NNW PATERTP.—1900. 


Compiled expressly for this journal by W. P. Тномрвон & Co. Electrical Patent | 
Agents, 822, High Holborn, London, W.C., and at Liverpool, Manchester, 
and Birmingham, to whom all inquiries should be addressed, 


6,615. ‘Improvements in terminals and binding screws for electric batteries 
and connections.“ W. R. Epwakps. Dated April 9th. з 

6,621. “Improvements relating to electrical switches.” J. Sax & Co., Тимітк, 
iG. Busch, Germany.) Dated April 9th. 

6,637. hnprovements in relays." J. A. FLEMING and Marcony’s WIRELESS 
TELEGRAPH Company, Limiten. Dated April 9th. 

6,042. '' Telephonic device for imitating the sound of guns.“ C. F. Monnis and 
W. HENLEY. Dated April 9th. 

6,049. An improved bracket or pendant for electric light and timilar fitfinge.” 
J. THomas. Dated April 10th. . . | 
0 „Improvement in, telephone switches.” C.PrriTJEAN." Dated April 

th. 

6,671. Machine for filling accumulator plates with active material.” E. 

FRANKE, Dated April lOth. (Complete) и 

6,076. “ Electrical key ог stencel-board contact apparatus for telegraphic 
communication.” E. Baer. Dated April 10th. ^ | 
6,684. “Improvements in electric coherers.“ E. DERnVIx. Dated April 10th» 

(Complete.) | 
„6,686. Improved apparatus for forming a silence chamber for telephonio 

purposes and the like.“ J. DEWER and B. SHERMAN. Dated April 10th. — 

6,698. “Improvements in electric transformers.“ THe British THomson- 
Hovston Company, Liurrrp.. (N. S. Moody, United States.) Dated April 10th. 
Complete.) | 

6,703. "Improvements in electro-magnetic ligh$ machines for regulating the 
sparking moment.“ Т. Вккемаях. Dated April 10th. (Complete.) 

5,04. "Improvements in induction’ apparatus." C. Vout. Dated April 10th. 

(Complete.) | : 
Mu. ‚ “Improvements in electric contacts.’ J. A. Нагконр. Dated April 
th. Zr і 
б “Improvements in electric contacts.” J. A. HaLForp. Dated April 
th. 
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6.781. Combined telephone exchange and alarm systems.“ W. L. WISE. 
(A. Goldstein and J. M. Latimer, United States.) Dated April 10th. 

6.748. А new or improved alternating current electromotor.” F. M. Lewis. 
Dated April Mth. · 2 

6,768. “Improvements in the construction of vehicle or car wheels, and in 
electrig motors therefor.” C. E. Іявилз. Dated April 10th. | 

6,774. ‘Improvements in or connected with direct current transformers." 
W. IL. SrreNckE, Dated April llth, 

6,780. "Improved electrical measuring inttromente.” 
R. F. CoLI Inn. Dated April lith. 

86,798. Automatio regulating switch." F. J. Tol cHARU. Dated April 11th. 

6,7904. Ап improved electrical combined switch and cut-out.” A. ECKSTEIN 
and A. J. D. Krause. Dated April 11th. 

6,798. * Double and single-pole maximum and minimum automatic electrical 
cut-out.” B. М. Јонхвтохе. Dated April lith. 

“ Improvements in switches for electric currents." J. C. DE JANISCH. 
Dated April 1{th. 

6,898. “Improvements in the manufacture of electric cables, more particu- 
larly intended: for conducting currents of high tension or voltsge." M. Mir.DNER. 
Dated April llth. (Complete. , 

6,860. “Improvements in or connected with electricity distribution on the 
multiple voltage system.” W. L. Врехск. Dated April 12th. 

6,878. "Improvements in electric arc lamps." H. V. James. Dated April 
12th. (Complete.) 

6515. “ Improvements in electrical speed indicatore.” Тнк BRITISR 
Тномѕох-Носвтом Co., Lro., and F. Hor pce. Dated April 12th. 

6,918. “An improved electric typewriter.” W.C. E. FABER. Dated April 12th. 

6,993. “Improvements in loud-speaking telephones." C. F. Dussaup. Dated 
April 13th. 

6,991. “Improvements in or connected with the transmission and distribt- 
tion of electricity." J. G. Lorrain. (Е. Bedell, United States.) Dated April 12th. 

6,996. "Improvements in switches for electrical circuits.” E. F. Moy and 
Exnest F. Mov, LiuiTzb,. Dated April 12th. 

6,947. Improvements in dynamo-electric machines.“ В. б. ГАММЕ. Dated 
April 19th. Date applied for ander Patents, &c., Act, 1883, Section 103, February 
94th, 1900, being date of application in United States.) 

6,948. Improvement in polyphase induction motors." B. G. LaAMME. Dated 
April 12th. (Date applied for under Patents, &c., Act, 1883, Section 108, Septem- 
ber 14th, 1899, being date of application in United States.) 

6,961. “An improved instrument for measuring electric currents.” L. J. 
STEELE. Dated April 12th. (Complete.) 

6,974. “An improved system or means for controlling or regulating electrical 
installations.” V. P. THompson. (C. Coerper, Germany.) Dated April 14th. 

7.081. Improvements in electric clocks." H. Н. лкк. (W. J. Dudley, 
United States.) Dated April 14th. (Complete.) 


e 


H. H. LIN DON end 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. THOMPSON 
and Oo., 822, High Holborn, W. O., and at Liverpool, Manchester, and Birming. 
bam, price, post free, 9d. (in stamps). 


. 
1888. 


8,371. "improvements in electro-magaets." M. Bowohet. Dated April 7th, 
408. For the purpose of obtaining a uniform effort during the whole stroke of 
the magnet core, it is provided with a hollowed-out end or is otherwise made of 
decreasing section. By varying the form of the opening the effort may be modi- 
fied at any given point. The coil is enclosed in an armouring of magnetic metal 
o the ends of which are fixed two pole-pieces, the lower of which may be ex- 
ended inwards. Several coils may be wound side by side, and brought succes: 
sively into action by a moving contact connected with the core. A number of 
cores may also be connected together in line. An a'ternating rectilinear move- 
ment may be obtained by acting alternately on the two ends of the core by means 


of a pair of coils, 1 claim. 
8,391. “Improvements iu high-tenelen and laduetion celle for 
ray werk and for other ” A. 1. Davis. Dated April 9th, 
1894. Relates to induction soils for Rontger ray work, &c. The puma coil 
is wound on a core and enclosed in a tube. The secondary is formed of a 
nuinber of sections, each enclosed in а cell formed preferably by combining 
two flenged discs of insulating material. A coil of wire is placed on the flange, 
then a washer, next a second coil, wound in the opposite direction, and finally 
a second flanged disc forming a cell or reel. he ends of the tube: are 
screwed into insulating supporte, insulating blocks being first fitted in position. 
The spaces so formed are filled with insulating material. 4 claims. 


9,498. “ in electric switehes and fuses.” J. MoFariano and 
Wolíses Менга 3 Company, Limited. Dated April 12th, 1898. 
Switches and cut-outs are fitted with insulating or dividing pieces hinged or 
otherwise adapted to fall by gravity or under the action of & spring between the 
contacts or terminals when the switch or cut-out is opened or moved. This 
dividing piece may also serve as an indicator in «he case of fuses. 2 claims. 


9,664. “An automatic switeh for electric cooking utensile.” F. J. Down and 
J. lak. Dated April 18th, 1898. Relates to means for preventing overheating 
in electric cooking utensils. A switch controlling the circuit is connected to a 


float, so that when the liquid sinks below etermined level the circuit is 
broken, The switch contacts are connected by a spherical or like conductor 
supported on a sliding rod which is connected by & link to the float lever. When 
the liquid falls below & predetermined level, which is regulated by the back 
lash of the link and by the chain, the contact is withdrawn from between the 
contacts. 2 claims. 


9,884. ‘improvements in the mode and means for the of tubes 
pes which are ales 


are applicable to telegraph me snd other dear papers. 
„ T. N. Spencer, and М. 8. Smalimen. ted April 16th, 1898. Relates to 
the junctions of tubes and pipes which are applicable to telegraph posts, conduits 


for electric conductors and similar purposes. The wrought-iron or steel tube is 
first enlarged and then tapered at the end and fits into the tapered socket in the 
base of а telegraph post. A modification consi‘ts of a junction piece screw- 
threaded internally or externally, and is used to connect large tubes to small 
tubes, which are correspondingly screw-threaded. The tube ends may be 
Hanged, a right апа left handed screw-threaded ferrule drawing the sleeves 
against the joint, or the sleeve a dig flanged and bolted together. A butt 
joint may be used, tapered sleeves being driven into the ferrule, this form being 
specially suitable for conduits for electriq conductors. & claiins. 


8,019. “ Imprevemente ia or relating to electrostatic machines.” La Soolete A. 
Cohendet et Cle and P.Archet. Dated April 18th, 1896. (Date claimed under Patents 
Act, &c., 1888, Sec. 108, November 22nd, 1897, being date of application in France.) 
Relates to influence machines. The revolving part of the machine cons'ste of 
a series of metallic discs or rings, &c , each of which is divided into a number of 
insulated sectors, separated from ane another by air spaces. These sectors are 
carried by conducting bars mounted in insulating supports on the shaft. The 
inductors preferably made of tin foil, cemented to insulating material and 
covered with varnished ре т, are supported by & number of cross bars secured 
to insulating brackets. e charge is oollected by a pair of rubbers or brushes 
bearing on the conducting bars at one еп. thereof, while a second pair of rubbers 
et iheopposite end serve to charge the inductors. When the machine is to be 


er 
J. 


used for producing successive discharges such as are required for igniting the 
explosive mixtures in a p or oil motor, a condenser may be added, and dis- 
charging balls interposed in the conductors leading therefrom. АП the parta 
may be arranged in an airtight boz, provided with means for drying the air 
inside it, and for decomposing or absorbing the ozone produced. 6c Б. 


6,920. “ la and standards fer ‘clectrie traction." 
Siemens Bros. E Co. Ltd., and F. I Dated Aril 16th, 1898. Relates to 


collectors. The trolley pole is pivoted in the head which is extended down- 
wards in tubular form in the standard in which it is supported by bearings. 
The tail end of the pole is connected to the spring which lies in the tube and 
has its tension adjusted by the bolt. The conductor is carried down the 
conve and connected to an insulating ring which rubs on the fixed brush. 1 
cisim. 1 ` 


9,832. ‘‘ improvements tn electrical vibraters fer telegra and other parpat.” 
А . Dated April 18th, 1898, Vibrators for D and other 
electrical instruments are formed with a base carrying an anti coil 
surmounted by a magnet. The base is also provided with a screw- 

slide for carrying the vibrator rod and the contact shaft. The rod pases 
through clips and is adjusted in length by a rubber or other pinion bearing 
against the part of the rod ing through the slide. A contact epring is 
carried by the lower clip for the rod. The contact rod is adjusted by a worm 
phi ok and pinion so as to move backward and forward without rotating. 1 
е * 4 


8,8988. “improvements in electredes fer aesumulatere.".. C. Alkor amd P. 
Mennessier. Dated April 18th, 1898. The positive plates are made up of one or 
more strips of metal, each of which is provided with perforations and сар 
shaped depressions. Each strip is folded on itself so that the cups in adjaceat 
layers do not come together, and if there is more than one strip they are inter- 
laced. Two such interlaced strips insulated from each other may serve as the 
positive and negative plates. The plate is bent or corrugated and provided 
with openings, and with stuck up pieces for holding the active material in place. 
The connection between the electrodes is made by a rod, which passes through 
an electrode and has at its upper end a mercury cup in which өз a conical 
piece secured to a conductor connected with the next electrode, and Һе! ів 
pinoa by a rubber ring stretched over and under pins on the piece and rod. 4 
cleims. 


9,002. “improvements іа er connected with apparatus fer the manutactare of 
ohiorate or sodiem ohierate by olectretysis.” J. Breck and the 

Alkali Company, Limited. Dated April 18th, 1898. Relates to the 
electrolytic apparatus for the preparation of potassium and sodium 
chlorates described in Specification No. 15,996, a.p. 1898. The metal 
cells forming the cathodes are arranged on terraces so that the 
liquid can overflow from the top cell to the bottom one through tubes. 
Each cell is provided with a porous lining and with a platinum anode. The 
cells are connected up in series. Ву tbis a'rangement any cingle oell сев 
be removed without disturbing the otherz. The liquid from tbe last celi 
is withdrawn, and if potassium chlorate has been used as the electrolyte, is 
run into vessels to allow the potassium chlorate to crystallise out, but if sodium 
chloride has been used it is boiled down, and the um obloride which salte 
out is removed, leaving the sodium chlorate in solution. 1 claim. 


6,196. “1 ate In apparatus to be send in oonséetion with the овон. 
deposition of metals.” T. . Dated April 20th, 1-98. Relates to apparatd: 


for plating smallarticles,such as parts of velocipedes, and principall tended 
for depositing nickel, but may also be used for ting copper, silver, brass, 
tin, &c. Consists of an electrolytic tank with anodes, and a cage for 

the work and шз а cathode. The cage consists of insulating end di 
and central cross disos, joined by two sets of removable conducting rods 
arranged in slots in the peripheries of the discs, and making contact with en- 
ducting end plates which are in connection through the insvlated journals and 
the insulated hangers with the current conductor rod. The work is either strung 
upon the rods or wired or otherwise att&ched thereto, insulating blocks 
venting any two adjacent articles from touching. The cage is rotated by a belt 
driven by а pulley on а countershaft. $ claims. 


9,179. “improvements in olectro-meters.” 4. T. Rosen, C. Н. Marsden, and 
H.W. Headiand. Dated April 20th 1898. Two motors are mounted on a shaft 
and a surrounding frame to drive these oppositely. The armature and com- 
mutator of one motor, and the field magnets and casing, and the brushes of the 
second motor are fixed on tke shaft. The armature and the commutator of the 
second motor are mounted on a sleeve attached to the ышк and field magnets 
and brushes of the first motor and taa sleeve. The shaft and sleeve each carry 
four rings in contact with stationary brushes, and in connection separately with 
the brushes and field magnets of the motors, so that these can be connected in 
in series or in any other order. The end «f the casing is made їп! halves and 
bolted together. The casings may be closed or open. The armatures may 
surround the fields. The shaft and sleeve can be extended to сат two 
screw propellers for а boat. The sleeve may be geared to a countershaft, and 
this and the shaft carry chain wheels for propelling a motor car; or the shaft 
and sleeve may сану A driving internally and externally toothed wheels 
оп а motor car. 4claime. 


9,197. “improvements in and relating to telegraphic tranemittiag 1 
F. d. Creed. Dated April 21st, 1898. Perforating apparatus for зе. Phe pendere 
tapes for automatic telegraph transmission is with a number dt ler 
levers, and spread out fanwise at the front where they аге p)ovided with keys. 
The rear ends are parallel and act on L levers. The vertical aims of the levers 
are provided with selecting notches and projections which act on a number of 
slide rods provided with reduced ends. The ends control a соггегров аб 
series of vertical rods which operate the selecting rods either dire ot by 
means of the pins and pivoted levers, and also on the heels of the pivoted lever: 
in connection with the spacing mechanism. The rods when moved by the 
levers, project over the heads of their respective рео plungere, and so 
form rigid connection with the block, which is connected by the rod with a 
double-acting compressed air, Ko., piston. The lower ends of the rods rest in the 
upper block of a pair of perforating die blocks, between which the tape is 
passed, The tape is provided with a central row of s ng perforations it 
which pins moving on a guide rod can engage. The rod forms part of a pivoted 
frame actuated by rods attached to the spacing frame which underlies the key 
levers. The slide on the rod is moved as fer as the first lever which has not 
been raised, and the pins engage with the spacing rforations to tbat extent, 
and after the character has been perforated, the slide is drawn to its forward 
ition, carrying the tape with it by means of a lever operated by an sorna 
ouble-acting compressed air, &c., piston. The rod of the spacing mechanism 
continued to operate the valves of the air, &c., engine. The spacing mechanism 
is provided with means for combining two characters together without an inter- 
vening space, and for allowing a tingle or double space. Modified forms of 
some of the details are described in both complete and provisions] specific 


tions. The provisional specification also refers to the omission of the levers, 


the key levers acting directly on the selecting rods. 18 claims. 


$. “improvements in secondary batteries.” 0. E. B. et, T. W. PrR- 

asd А. G. Geld. Dated April 2154, 1896. Relates to a method of mounting 
the plates or electrodes so that a battery or section of plates may be built 2 
before leaving the manufactory ready for a in the conts ining cell, and 
the same time to provide means whereby the plates of one ty may be 
readily removed from those of the other polarity, and also to vent 
circuiting by the materials which accumulate at the bottom of the cell. The 
end plates and sometimes some intermediate plates are extended in width st 
the parte, and in length at the part, and these parts are united together by 
cross bars of lead. The pieces serve as feet and also as supports for sheets of 


glass on which the intermediate plates or electrodes are suspended by projec- 
tions, Spacing pieces of ebonite are placed between the plates. 6 claims. 


9,488. “An olosirio switeh.” P. M. Brant. Dated April 25th, 1896. Switches 
for controlling а number of circuits auch as for lighting lam ringing bells, 
starting motors, &с. A rotary barrel is fitted with a num of arms con 
contacts adapted to engage with fixed contacts mounted on the ba-e or 

‘The number of arms and of the contacts is varied in accordance with the purpose 
for which the switch is to be employed. 3 claims. 
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Tur interesting paper read before the Institution cf Elec- 
trical Engineers last week by Prof. Forbes, at the re quest of 
the President, comes at а most opportane moment. The 
idea of distributing energy over large areas by means of 
electricity generated at the pit's mouth, originally sug- 
gested, we believe, by Mr. B. H. Thwaite as long ago as 
1892, is now well on the way to fruition ; the principles 
"involved have becn practically approved by the House of 
Commons, and it only remains fer the details to be dis- 


cussed and settled before, we hope, the Bills now before 


Parliament receive the Royal assent. Tae adoption of some 
form of alternating current transmission for the carrying out 
of these projecta is a foregone conclusion, though the final 
chojoe between single, two-phase, and threc-phase currents 
may yet be sub judice. It is interesting to note that Prof. 
Forbes, in his paper, pointed out the fact that so far вв cost 
of copper aud insulation is concegned, in the case of over head 
lines, there is nothing to choose between the various alter- 
natiog current systems—provided that the middle point is 
earthed. 

In the discussion some surprise was expressed that this 
feature had not been realised at an earlier period ; as a matter 
of fact, however, we drew attention to the equality of ull 
alternating current systems working under the conditions: 
stated, in an editorial contained in our issue for July 70) last 
year. In the article referred to, we gave proofs showing 
that while, of course, direct courrent transmission is always 


by far the most economical in copper where the preseuce is 


within the limits of. practice, beyond those limits the three- 
phase system is no better in this respect than either single- 
phase, or two-phase with four wires. The two-phase system 
with common return may be regarded as out of the running 
for practical purposes. 

Seeing that the single-phase — requires only two 
conductors, as compared with the three or four required by 
polyphase systems, it would seem that there should te a 
marked gain in simplicity to Ъз recorded in its favour; it 
must, however, ba remembered that to ensn e the reliability 
of the service the line must be at least in duplicate, while 
probably several pairs of conductors would be used ia 
practioe. Under these conditions the two-phase system would 
require no greater number of corductors than the single- - 
phase, for each phase is entirely independent of the other, 
and a two-phase system with four conductors differs 
from a single-phase using the tame pumber in no 


respect save in ite greater. flexibility; with two-pbas в 


one can run induction motors of the most. satisfactory (уре, 
and drive rotary converters (which single-phase will not do 
with satisfaction), and provide for lightiog, driving motor- 
generators, or any other purpose equally will, while the 
separate phases constitute what is practically a (баржа 


ser vice. 
D 
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When we turn, however, to the question of under- 
ground mains, the oase is somewhat different. The 
advantages attacbing to the use of concentric cables 
with the outer earthed are so great that on 
either the single or two-phase system this method 
is preferable to that of earthing the middle point; 
in the case of three-phase transmission lines, on the other 
hand, it is impracticable to earth any one wire or to use 
concentric cables, on account of the disturbance due to 
capacity e ffeots throwing the system out of balanoe, so that 
the earthed middle point is here to be preferred. A reference 
to one of the tables contained in the article above mentioned 
shows that under these conditions—viz., single and two- 
phase with earthed outer conductor, three-phase with middle 
point earthed—the relative superiority of the three-phase 
system in cost of copper as compared with either of the others 
is in the ratio of 4 to 1. This is based on equal immunity 
from breakdown to earth, and «qual efficiency. Ав а matter 
of fact, under these conditions the three-phase system has a 
higher margin of safety from short circuit between the con- 
dactors themselves, than is possessed by the other systems. 

Of course, in many instances, the advantage of indepen- 
dence of phases, the safety of the earthed outer, the possi- 
bility of using old single-phase mains, and the convenience 
of running one phase down each side of a street for 
lighting service, as well as various other oonsiderationr, 
render the saving in copper of secondary moment; but for 
power transmission direct from the generating station to a 
transforming sub-station with underground mains, it cannot 
be denied that the three-phase system possesses an enormous 
advantage in point of cost. Farther, when electric traction 
with polyphase currents is in question, although two-phase 
currents with a common return by the rails may be employed, 
the three-phase system is more suitable. While we have 
consistently advocated the use of the two-phase system for 
general ғорріу, we have not omitted to point out the draw- 
back of the greater cost; on the other hand, as pointed 
out above, for long-distance overhead transmission this 
drawback is non-existent. | 

We cordially agree with Prof. Forbes in bis suggestion 
that the present is a unique opportunity for British manufao- 
turers to take up the construction and equipment of high- 
pressure polyphase transmissions, working, not in the groove 
which has been so well and deeply cut by foreign firms, 
but upon independent and original lines. Our engineers 
have not failed us in the past ; they are capable of designing 
and carrying out large installations without slavishly copying 
foreign methods, which are not necessarily the best—though 
they have been constantly held np to us as superlatively 
excellent. We hope to see these great power undertakings 
entrusted to British firms and carried out by British labour ; 
at the same time, the foundation will be laid of what is surely 
destined to be a most important branch of industry, pro- 
vided it is no longer neglected as it has been in the past. The 
immense water powers of Africa, rivalling those of Niagara, 
Rheinfelden, and Milan, are waiting to be harnessed ; 
at home, our coal minee, more valuable to us than are the 
waterfalls of Switzerland to the Swiss, and more easily and 
cheaply made available for the generation of eleotricity, аге 
on the eve of great developments. Let us hasten to show 
ourselves competent to carry out these great works, and to 
retain in our own hands а most valuable source of national 


prosperity. 


THE ооа! question is troubling many a 
Coal. central station engineer at the present 
к moment, and there is no immediate prospect 
of the cause of his anxiety being removed. The 1899 
works’ costs of a few stations were affected to a certain 
extent by the high prioe of fuel, but in some of the larger 
works—particularly in the metropolis—contracts were placed 
at, or before the time the price began to inflate, covering 
these stations at the old rates. Such works were to be con- 
gratulated upon their good fortune, but even they suffered 
more or leas with all other similar concerns, in the delay 
which ooourred in delivering coal in reasonable quantities. 
There is not much doubt that every works will be осей 
during the current year. It will have been observed that 
some authorities have exercised a commendable foresight 
in setting apart out of the profits of 1899 а sum to 
help them over the ooal trouble during 1900. It 
must be a consolation to electric lighting engineers to know 
that their greatest rival among methods of illumination is 
suffering much more severely. This means that there is 
hardly likely tobe any set-back given to electricity supply 
because of the increased price of fuel. The cost of energy 
may not, in some cases, perhaps permit of such reductions in 
the price per unit as might be the case were ооа! at а normal 
fignre; but on the other hand, from the point of view of 
meeting competition, these reductions are not imperative 
jast now, for gas works are very seriously affected, and their 
officials are becoming greatly concerned. Their concern is 
shown in their desire, which has been hinted at by several gas 
authorities, to raise their charge per 1,000 oubic feet. It is 
said that at least one London gas company would immediately 
do this were it not that policy and Parliament render it 
inexpedient at the moment. Some remarks made by the 
President of the Institution of Gas Engineers on Tuesday 
last form instructive reading at the present juncture. Mr. 
Helps in his inaugural addreas informed his hearers that the 
extraordinary and unjustifiable rise in the price of coal made 
it absolutely necessary that there shonld be a sabstantial rise 
in the price of gas. “ Such a rise in price,” he added, must 
havea prejudicial «ffeot on consumption, especially as it would 
give an advantage to electric lighting. It was in this 
serious orisis the duty of gas managers to consider every 
claim for reducing the price and keeping np the consumption 
of gas.” It is hardly necessary for us to add that electrical 
engineers should take the cue from this remark and act 
accordingly in the best interests of the electricity supply 
business. 


Coal Saving Devices.—‘ There is probably not a steam 
user anywhere,” says Cassier’s Magazine for May, who has 
not been told at different times of the notable economies 
that he might effect if he would only adopt the р 
devices that his informants had forsale. For all there 
is a special interest in the story which Norman Selfe tells in 
his just published book on ‘ Machinery for Refrigeration, 
of the man who adopted all the latest improvements cffered 
to him, and who, when he had paid all his bille, and summed 
np what had been promised him, obtained the following a8 
the gross saving to be ex :—Ву contorted tubular 
boiler, 20 per cent. ; acrobatic fire bars, 10 per cent. ; steam 
dryer, 5 per cent. ; automatic damper regulator, 5 per cent.; 
patent cut-off, 15 per oent.; waterless condenser, 2 бы 
dent.; eoonomiser and feed heater, 25 рег оеп. ; parler 
and softener, 10 рег oent.; making altogether a saving of 
110 per cent. He, therefore, concluded he should be 
burning 10 per cent. leas fuel than nothing, and that bis 
coal heap should be getting larger; but, somehow or other, 
he found that the coal went away just about the same as 
before.” The story, of course, does more oredit to the said 
man’s cheerful and trusting disposition than to his arith- 
metical attainments, 
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DEVELOPMENTS AT NIAGARA. 


By ORRIN E. DUNLAP. 


Тновв who have watched the power development at Niagara 
Falls during the past few years have undoubtedly been 
amazed at the magnitade of the work and the wonderful per- 
fection attained in ! 

diverting a small 
portion of the river's 
flow in order that 
power might be de- 
veloped 


for the use 
of man. Both the 
Niagara Falls Power 
Company and the 


N Falls Hy- 
draülio Power and 
Manufactaring Co. 
have accomplished 
wonders in this 
field, bat the instal- 
lation of the Nia- 
gara Falls Power 
Company stands 
without an equal in 
the world. As unit 
after unit has been 
installed in the pit 
and station, 
to applaud the suc- ЛЫН Locum 
oess of this marvel- 
lous development, 
and the en g 
and scientific fields have witnessed the practioal completion 
of the installation in the first pit and power ponse, giving 
D- 


р ges 
the form of the tur- 
bines, but what these 
changes will be are 
not announced, as 
yet, by the Power 
Company. How- 
ever, with m a 
progressive spirit as 
this company has 
displayed, it would 
be strange indeed if 
the engineering 
ability at its com- 
mand did not, as a 


intimation of | such 


changes was given 

by the trip of Dr. Coleman Sellers and William A. Bracken- 
ridge, two prominent engineers of the power company, to 
Earope, there to consult the Swiss engineers who designed 
the turbines in to changes they went to suggest. 

Of the power house that will be erected to cover the pit 
and make a home for the new dynamos, few facts are 
obtainable at this time as the plans are not yet completed. 
It will b» а stone building of handsome appearance and 
architecture, and substantial throughont. 


Tue Bie Correr Dam, 550 FEET LONG. 


EXCAVATING THE New WHEEL Pir. 


The length of the new wheel-pit will be about 468 feet 
between channel cuts. It will be lined with brick, and the 
width batween the brick walls will be 16 feet below the 
turbine deck and 17 feet 4 inches above thedeck. The walls 
will be slightly battered. The sides will be channelled, this 
part of the contract calling for the greatest amount of the 
work of the kind ever done on one contract. The depth of 
the pit will be about 180 fect. In thickness the brick lining 

| wil be about 16 

cx inches at the top of 

| the turbine deck, 

апа 12 inches at tne 
top of the pit, One 
of the features in 
the construction of 
this briok lining 
will be that facilities 
will be provided for 
draining the water 
from the rear of the 
walls. At the point 
where the Niagara 
Falls Power Com- 
pany has built its 
plant there is a 
water-bearing strata 
located about 60 feet 
below the surface. 
This lets quite a 
large smount of 
water flow back of 
the walls, and in 
order to carry it off 
the inner course of 
brick in the lining 
| will be hollow. 

Weeper holes will be built behind the walls, and the see 


will be conducted to a point below the turbine deck. РАП 


the lower part of the wheel-pit will be lined as'it is finished, 
and the upper part will be;lined as fast as the unita are 
installed. s 
In pl rie wheel-pit there are 10 units of 5,000 H. P. 
each, ing an available foroe of 50,000 HP. In the 
new wheel pit there will be 11 units of 5,000 HP. each, 
making 55,000 нр. 
to be developed in 
this pit, or а total 
of 105,000 k. P. from 
the two pits, Six 
. of these units are to 
be installed in the 
new pit as soon as 
it is ready for them, 
it beiogevident that 
the Pan - American 
Exposition and the 
rapidly increasing 
industries of Nia- 
gara Falls will call 
for a large amount 
of power. 
| Very good pro- 
"y | gress has been made 
É [ 4 | in.exoavating the 
A E. pt since ground was 
fx roken. The hole 
f has reached a depth 
of between 40 and 
50 feet. This pit 
is being cut through 
solid limestone, the 
| rook being removed 
in benches of approximately 6 feet, and carried through on а 


f 
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uniform grade. mite is used fer blasting, bat the 
contract requires that great caution be displayed in order that 


the installation in the present pit or station be not distarbed. 
The excavated “ muck” is raised out of the pit in large iron 
buckete by derricks erected on the south side. It is then 
dumped in cars and carried to various low places about the 
lands of the Niagura Falls Power Company and used for 
filling, the Niagara Junction railroad—tracks affording 
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excellent service for this purpose. All drilling in the pit is 
done by compressed air, a compressor station of large size 
having been erected on the south-east ride of the pit. In this 
compressor station 10 100-8 P. boilers and four straight line 
Ingersoll eompressora have been placed. The exhaust of the 
four compres. ors is passed through a Stewart fecd-water heater. 
Double «xpansion pumps feed into a receiver 19 feet by 72 
inches, a tubular boiler having been fitted for this purpose. 
From this а 10-inch air main runs to a point opposite the 
centre of tha pit, where a second receiver is located. It is 
16 feet by 60 inches, and here the second expansion of air is 
obtained, which drops all moisture and gives dry air. Five 
4 inch mains run down the pit 90 feet apart. All of tbe 
penstock mouthpieces 
will be put in the 
wall when the mi- 
sory is built. 

The new wheel pit 
is located on the 
south side of the inlet 
canal, In front of 
the pit in the canal 
a cofferdam 550 feet 
long is being built in 
order to keep the 
water bick when the 
inlets are placed. 

is cofferdam is 
made of an onter, 10 
feet wide, and an 


inner 8 feet wide Fic. 1.—CABLE STEAMER 
both filled with stor e. 

Between the cribs there is a puddle 8 feet wide between 
sheeting, which is driven on inner sides of the cribs. 


Another cofferdam, 120 feet long, and of the same general 
construction, has been built close £^ the bridge leading from 
the power house to the transformer station. This cofferdam 
serves to keep the water back from that section of the inlet 
canal east of the bridge where a shaft is being sunk in order 
to facilitate the extension of the tunnel from its present end 
to the new pit. This shaft is 10 by 16 feet, and it will 
be ran down to a depth of about 180 feet, or to the bottom of 
the tunnel. A trestle has been built across the bed of the 
inlet canal to the shaft, and the excavated material is raised 
by a derrick and dropped into dump cars, which, when loaded, 
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horseshoe. The extension of the tunnel will be on a grade 
of one-tenth of 1 per cent., and on a curve. The length of 
the curve will be 368} feet, and the radius of the curve will 
be Lr feet. The extension will be lined throughout with 
brick the вате as the old tunnel. | 

The present inlet canal was built with a view of the second 
wheel-pit, and therefore it has facilities for eupplying an 
ample amount of water to the two wheel-pits. This inlet 
canal is 1,450 feet long, 180 feet wide at the entrance, and 
100 feet wide at the tail end. It carries 12 feet of water at 
normal level. The entrance of the canal is diverted 
slightly down stream in order that it will not catch the 
floating ice of the river in, winter. | 

The contract for 
the wheel-pit con- 
struction is held by 
the National Cor- 
tracting Company of 
New York. Walter 
McCulloh has been 
appointed engineer- 
in-chargeof the work. 
Mr. McCall h resides 
at Niagara Falls, and 
is an engineer of ex- 
perience. The con- 
tract for sinking the 
shaft und extending 
the tunnel has been 
sublet to A. С, 
Douglass by the Na- 
tional Contracting 
Company. Mr. Douglass was connected with the previcu: 
work on the tunnel and first pit. 


„VON POoDBIELSKI." 


THE NEW TELEGRAPH STEAMER 
“ VON- PODBIELSKL” 


By Pror. JAMIESON, M.Iner.0.E., F. R. . E. 


UNTIL recently the making, laying, and repairing of sub- 
marine telegraph cables have been, for the most part, carried 
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Fies, 2 AND 3.—LONGITUDINAL SECTIONAL ELEVATION AND PLAN OF THE CABLE STEAMER Vox PODBIELSKI." 


are disposed of similarly as the cars used in the pit work. 
There is quite a flow of water into the pit, and in order to get 
rid of it three 8-inch hcles have been drilled down through 
the rock into the tunnel heading. Through these holes the 
water pasges iuto the tunnel, and thus saves a great deal of 
expense in pumping. Two holes of the same size have been 
suok in the north end of the new wheel-pit at a point where 
they will be intersected by the tunnel when it is extended 
around there. ‘These holes will provide drainage for the pit. 

Tne length of the present completed portion of the tunnel 
is 6,820 feet, and it is to be extended 616°5 feet further to 
the new wheel-pit, which will make the total length of the 
tunnel 7,486°5 feet. This (xtension will be of the same section 
as the pretent tunnel, which is 18 feet 10 inches wide at the 
widest part and a little over 21 feet high, in the form of a 


ont by British capital and labour, and consequently, the 
demand for specially constructed and equipped telegraph 
steamers has come principally from the great British eub- 
marine telegraph companies as well as from Her Majesty 8 
Government. Prior to 1880*, the writer is not aware t 

any such steamers were built and fitted on the Clyde, bat 
since then, quite a large number have been turned ont on 
the banks of this famous shipbuilding centre. For example, 
H.M.T.S. Monarch was constructed by Messrs. Darid J. 
Danlop & Oo., the builders of the Von Podbielski. This 


* Та a lecture delivered by the writer on January 28th, 1981, a$ 
the Glasgow Naval and Marine Engineering Exhibition, he remarked 
that he could not understand why so very few (if any) of the с 
Fleet, which then numbered 25 steamers, bad been built an 
equipped on the Clyde, &c. 
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firm has also made. vessels of the same class for Colonial, 
French, and Ámerican owners, Further, the Eastern Tele- 
graph Company has received no lees tban five of ita ships 
from Messrs. Robert Napier & Sons, of Govan, who are at 
present busy with the new John Pender, which is to be the 


- 


Tic. 4.—Tuke Forwarp PART OF THE CABLE STEAMER VON PODBIELSKI.” 


Showing Bow Sheaves, Dynamometers, Leads, Cable Gear Hatches, Starting Levers 
and Brake Hand Wheels, Deep-Sea Buoys, and Hand-Hauling Gear. 


largest one yet supplied to the same company ; whilst the 
Pouyer Quertier, for the French Atlantic Company, 
emanated from the Fairfield Yard, and the more recently 
built Japanese Government telegraph steamer from Меввтв, 
Lobnitz & Company’s Renfrew Works. 


GENERAL ARRANGEMENT OF THE “ Von PODBIELSKI,” 


. This being the most recent telegraph steamer, and at the 
same time the first one owned by a German firm, viz., the 
Norddeutsche Seekabelwerke Company, of Cologne, it will 
be interesting to review the special features of her construc- 
tion and outfit, since all details are said to have received 
most careful considera- 
tion with the view of 
fulfilling satisfactorily 
the requirements of the 
service in which she is 
to be employed. Her 
length between perpen- 
diculars is 255 feet, 
breadth moulded 85 feet, 
depth moulded to under 
side of main deck 16 
feet, depth monided to 
under side of spar deck 
28 feet 6 inches. When 
fully equipped for sea 
her dead weight ing 
capacity will be about Я 
1,800 tons. dig te 8 
hotograph which w(aees ӘУ 

(aken a she passed T 

down the Clyde to her | 
trial trips, and from the 
longitudinal sections, it 
will be seen that she has 
а cut water stem and an 
elliptical stern, where 
the forward and after 
sheaves have been neatly and securely arranged so as to 
reduce as far as possible the rubbing of the cable on 
the hull. The general appearauce of this twin-screw 
vessel: is smart and p like, and the main deck 
being flush from stem to stern, the least possible obetruction 


is offered to manipulating the cable, whether in picking 
up, paying ont, or im turning over the same into or 
from any of the three tanks with which she is fitted. 
The rig is that of a two steel-masted fore and aft 
schooner, as will be seen from the previous figures. 
к^ Each mast is provided with a suitable 
steam winch, together with all other ap- 
pliances for working the derrricke, and 
for the rapid апа safe handling of cable 
buoys, grapnels, &c. The combined pick- 
ing-up and paying-out gear is fixed well 
forward on the main deck, with the 
starting, stopping, reversing and .brake 
handles on the spar deck, so that the 
driver may have а clear view of the port 
and starboard dynamometers, as well as be 
in direct communication with the cable 
engineer when the latter is superintending 
operations from the bows. The navigating 
bridge, steering bouse, and chart room, 
along with Lord Kelvin’s standard com- 
раев, are placed close together in the - 
most elevated and prominent positions, for 
©“. - facilitating rapid observations and for 
readily watching the forward cable opera- 
tions. A. powerfal search-light is also 
provided, and is situated on the top of 
the chart room to enable mark buoys and 
other bearings to be seen at night. The 
electrical testing room is underneath the 
bridge, and in &peaking-tube connection 
therewith. The after paying-out gear, 
which will be used principally when lay- 
ing long lengths of cable, is fixed on the 
main deck, just forward of the saloon, 
: and a fair lead thereto and therefrom is 
ENT arranged past the dynamometer to the stern 
sheave on the port quarter. Lord Kelvin’s sounding 
machine for taking flying soundings is fixed to the stern 
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rail behind the hand steering wheel, and the patent log 
is also secured to the same rail, but at a convenient 
distance from the sounding machine, so that the log line 
and the pianoforte wire may not foul each other. 

(To be continued.) 
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THE ELECTRICAL EQUIPMENT OF SHIPS 
OF WAR.“ 


(Concluded from pags 721.) 

Mn. Grove then considers the auxiliary machinery employed 
within the engine and boiler rooms and that which may be 
placed in other parts of the ship. In the former class such 
machinery is at present only used for ventilation and furnace 
blowing, whilst in the latter it may be in the form of steering, 
capstan, and workshop engines, boat, coal, ammunition, and 
ash hoists, ventilating fans, air compressors, refrigerators, and 
turret-working gear. 

Ventilation is most effectively secured by means of fans, 
and fan driving, being a purely rotary movement, is 
excellently performed by electric motors, for they can run 
at least twice the speed of reciprocating engines for the same 
power, without noise or vibration, and can give the required 
deliveries with smaller fans, with higher efficiencies in both 
motors and fans, and, therefore, with less total power. Fig. 
18 shows the Sturtevant blower, which is much used in the 
American Navy. 

As regards steering, the chief difficulty to be overcome is 
that of satisfactory control, for the working is very irregular, 
The motors would have to be everlastirgly starting, stopping, 
reversing, and altering speed, or, if run continuously, such 


movements would be always being made by the gears and. 


f poa cx 
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Fig. 138.—Sruntevant Brown wits G.E. Oo. (U. B. A.) Moron. 


clutches. Mr. Grove thinks that recourse must be had either 
to a pilot motor worked by a small switch and two or three 
wires, operating in ita turn the controller of the steering 
motor proper, or to the inter-action of two machines, as in 
the Ward-Leonard system of controlling turrets. Once the 
difficulty of control is overcome, the gain in efficiency of eleo- 
trio steering mechanism ought to be very substantial, owing 
to its long periods of work. 

It will require a somewhat protracted pe rita to deter- 
mine whether, on the whole, the use of electric motors for 
capstans proves advantageous. To be quite safe, motors 
should be used with a large margin of power, for the stresses 
involved in capstan work are apt to rise with great suddenness 
to many times their average value. A motor, unlike a steam 
engine, cannot pull up and stand under ita load, neither can 
it be allowed to burn up, nor to relinquish ita work by 
cutting itself nently out of circuit. Mr. Grove 
does not think any difficulties connected with capstan 
or steering work are incapable of satisfactory solution elec- 
trically. As an example of one of the latest arrangements 
accepted by the Admiralty, there is shown in fig. 14 that 
1 0 on H. M. S. Irresistible, by Messers. Clarke, Chapman 
and Co. 

Boat-hoisting engines are most favourable for electric 
driving, and in all the latest British ships electric motors 
are specified for the work. The work of coal and ash 
hoisting is of practically the same order. 

Air compressors for torpedo work might be worked eleo- 
trically, but this would involve a different design, the weight 
remaining approximately the same. The quieter and 


е Condensed from a paper read by Mr. C. E. Grove at the Institu- 
tion of Electrical Engineers, April 5th, 1900. 


smoother working which would result may induce the autho- 


rit ies to adopt electric compressors. 
The workshop engine is an obvious case, in which electric 
driving is bandier than anything else. 


In actuating the gun mechanism, electricity has recently 
come to the front, and is replacing the older hydraulic 
Systems, "The United States Navy lead the way, and in the 
late war, a8 compared with steam, electricity earned good 


FG. 14.—ErEorBiCc Oarstan, H. M. S. IRRESISTIBLE.” 


reports in respect of quickness of action and precision of 
control. Even Sweden is building oruisers in which the 
working of the turrets and guns is entirely electric. Among 
the best examples of electric turreta are those designed by 
Mons. Oavet. Не arranges that the oentre of gravity of 
the moving mass shall, as nearly as possible, lie in the axis 
of rotation; this ensures moving with minimum power. 
Mons. Cavet’s idea is that the turret, ав a whole, shall be 
designed for electric working, and it is clear that this must 
be so if electric power is to render ita best service in relation 
to ordnance work; to tack electric motors on to an un- 
balanced turret, designed originally for hydraulic working, 
is not the way to success. Mr. Grove thinks that the 
aggregate power, if everything were electrical, might be of 
the order of 100 B. H.P. nominal to 150 BHP. maximum 
under worst conditions. Allowing 250 B.H P. maximum in 
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Fie. 15.—ELgorRIo Ammunition Нот била. 


motor capacity to provide for duplication where possible, the 
motors, with their gears, switches, and connections, woald 
certainly show a saving of 5 to 10 tons per turret on the 
aggregate weights of the hydraulio cylinders and gear, 
while the weight of the main hydraulic engines and trans- 
mission pipes (about 25 tons) would be a set-cff against the 
weight of the electric generators. | 
As an example of an electrical ammunition hoist, there is 
shown in fig. 15 one made by Sir W. G. Armstrong, Whit- 
worth & Co., the arrangement being in plan. The motor 
shaft being in rotation, a vertical lever acting at o along the 
axis of the shaft, puts either of the speed cones, A or B, into 
gear with o, thus driving sprocket wheel wi, over which an 
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endless chain runs, pawing over a fixed sheave at thé top of 
the hoist. The cones A and B being out of gear, and there- 
fore running free, the cartridges and projectiles in a bag are 
hooked on to the chain at the bottom, the friction gear 
brought into action, andtheammunition rapidly hoisted, Then 
while this bag is being unhooked at the top, another swivel 
is being hooked on the other side of the chain at the bottom, 


Total motor Maximum 


capacit demand for 
installed, power, 
inoluding duplicates 
duplicates. excluded. 
E.H.P. E. H. P. 
Ship ventilating fans... eae TT 40 ee 40 
Bagins аза holler roohi tad бе; . 100 .. 100 
Bteering engines ... 400 200 
Forward capstan ... 120 120 
LI] eee 4 50 50 
Boat hoists eee 100 | 100 
Ooal hoists... s 100 100 
Ash hoists... ack 20 20 
Workshop engine... 5 5 
Air oom iss 200 100 
Tarrent ves 500 300 
Ammunition hoists for 6-inch and 
guns Sas 50 50 
Totals e 1,885 1,885 


If these To err, they err on the largo side, and in 
working out details savings both in power and weight could 
probably be effected. 

An 5 ol . would leave an re 8 
margin of spare plant in all ordinary cireumstanoes, and thi 
is an equipment not at all unlikely to be called for in the 


near future. What should be the arrangement of plant and 


system to successfully cope with it? Mr. Grove does not 
advise the multiplication: of 50-Kw. sets, thongh it will 
always be advisable for a battleship to carry a few of these 
sets to be used (a) for lighting and ventilation when nothing 


else is being done; (b) for working searohlights; (c) for the - 
motors. 


regulation of turret and After 200 or 
800 Kw. are reached it would be wise to introduce sets of 
150 or 200-Kw. capacity—preferably the latter. Thus for 
an 800-KW. installation there might be three sets of 200 Kw. 
each and four seta of 50-Kw., there being enough seta of size 
to form an efficient mean. 

As to the system of distribution, two questions arise :— 
(1) whether continuous current should be employed through- 
out, or whether polyphase currents should be introduced for 
the motors; (2) whether the existing standard of 80 volts 
should be retained. Mr. Grove appears to think that pos- 
sibly the relative advantages and disadvantages of continuous 
and polyphase currents are pretty evenly balanced. The 
question of the voltage » however, is of greater 
difficulty; but the author is a little diffident as to the intro- 
duction of a three-wire system on board ship, and would 
rather prefer a direct circuit of 160 volta for lamps and 
motors, Indeed, as he saya, having got so far one might as 
well accept the 200-volt standard at once. 

Passing to the considerations of weight and space in 
regard to generators, Mr. Grove makes out a strong prima 
facie case for the adoption of electrical power. He proves 
that the substitution of electricity for steam for all auxiliary 
engines would result in the saving of 262 tons of ooal for 
every 25 days’ steaming, so that although the substitution 
might involve approximately 55 tons of additional weight, 
there would be a good balance in favour of electricity. He 
indicates, however, the direction in which weight may be 
still further saved by employing, for example, single-acting 
engines driving dynamos at higher , and still more by 
the adoption of turbine-driven sete. Such things have been 
tried without much success in the Navy, but the only great 
improvements which have recently been made may bring 
them into service again. 

As for the space required for the generators, that remains 


To begin with, the fare is only 25 oentimes, and 


a considerable difficulty in the present arrangements of a 
battleship. Whichever system were adopted, some 800 to 
1,000 square feet would be necessary, and it is not easy to 
find this room at present. Mr. Grove, however, lonka forward 
toa material change in the disposition of the matériel of the 
ship, which will probably enable the designer to spare suffi- 
cient room, 6. g., if, as seems likely, it be decided that ships 
of the fighting line should not carry torpedoes, one of the 
existing submerged torpedo rooms would make an ideal 
generating station. 

Mr. Grove has given us а complete résumé of modern 
electrical engineering practice on board a man-of-war, and 
his paper is full of an enthusiasm, tempered with a knowledge 

f the conditions and possibilities of his subject. We advise 
any of our readers whose energies may be directed towards 
sable ы general marine engineering to study this peper 
carefully. 


THE PARIS EXHIBITION. 


(Concluded from page 685.) 
[FROM OUR SPECIAL CORRESPONDENT. | 
Third Letter. 


Pants, April 17th. 
Passing among the crowd of passengers on the moving 
platform, it was possible to hear the objections which 
sented themselves to the various minds. One of the chief 
complaints was concerning the price. The thrifty French- 
man, who does not lose this national characteristic even 
under the stress of Exhibition festivities, thinks 50 oentimes 
un peu cher for a ride of 26 minutes. Perhaps he is right. 
Loud, too, was the grumbling concerning the width of the 
staircases giving access to the platform. Narrow concealed 
passages they are, giving space for two gers only 
abreast. They may yet be the cause of accident. 
The same objections do not apply to the electric railway. 
f dcl geni 
cases, not so long or narrow, offer greater m of move- 
ment, This railway may form the chief mode of looo- 
motion once the novelty of the platform has worn off. It 
does not, however, offer equal advantages of observation 


with the platform, and ita course is to some extent of the 


switch order, rising at times toa level of 7 metres, at 
other times running level with the ground. pace is 
stated to be 17 kilometres an hour, from which must be 
deducted stoppages. The power is supplied from the same 
source as the power of the moving platform, and is trans- 
campi of three’ carsiage but mpm he. озм 
com о carriages built upon r-d-bane 
principle, and capable of carrying a total freight of 200 
persons. As the upper flights of this electric railway are 
taken pon a substantial iron viaduot, we presume the rail- 
way is intended to be left as a permanent memento of the 
Exhibition after the wooden viaduct of the moving platform 
has passed away. 

Dismounting from the platform at the 
Invalides, we went over the new and пагу complete bridge, 
named after the Emperor of Rusia. b 
the most beautiful specimens of bridge-building it is possible 
to imagine. Built entirely of metal, it has been poesible to 
preserve an almost absolately level surface with the avenues 
on either side of the river. The width is exceptional, the 
foot-ways alone being sufficiently broad to shame a London 
Ойу street. The bridge is lighted by over 500 incandescent 
lamps placed upon bronze standards of moat elaborate and 
elegant design. The only sign of unfinish we observed was 
that the metal-work of the balustrade had not yet been screwed 
to its supports. It is in every way а monument worthy of Paris, 
although its proximity to the Alma Bridge gives an opportu- 
nity to irreverent foreign wags which they do not miss. 

Our main object in the Alexander III. Bridge 
was in order to reach the Porte Monumentale, or princi 
entrance which lies on the right bank, and opens un t 
Place de la Concorde. This Porte seeks to express in its 
design and decoration the spirit of the Exhibition, and as a 
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consequence the statue of Electricity has a prominent place 
among its adornments. The irrepressible Parisian who 
mocks at all things, French as well as English, has christened 
M. René Binet’s structure, The Salamander,” because of 
its resemblance to a certain stove advertisement which is a 
common object of the Parisian hoarding. The Porte is com- 

d of three equal arches placed triangularly and support- 
ing а cupola which covers 500 square metres. The total 
space occupied by the Porte is 2,840 equare metres. Stand- 
ing in front of the structure are two tall columns bearing 
lanterns illuminated electrically. The front arch bears at 
its top an escutcheon from which projects the prow of the 
boat of the City of Paris, and upon which is perched the 
Gallic cock, Above this stands the mnch-discussed statue of 
the Parisienne of M. Moreau-Vauthier, which representa 
the City of Paris welcoming her guests. It is the gaudily- 
coloured figure of an up-to-date woman dressed in the latest 
Paris fashion, and although somewhat startling in ita modernity 
is not altogether ont of harmony with the architecture of 
the Porte. The building itself and the columns in front are 
fitted with coloured glasses designed to imitate jewels in their 
settings. These coloured glasses are illuminated after dark 
by means of incandescent lamps and create a brilliant effect. 
On the right of the entrance, immediately within the arch, 
stands the statue which is intended to typify electricity, and 
the presiding genius of the Exhibition. We fecl bound to 
congratulate the artist on the result of his effort. The 
figure stands upon two immense electro-magnets representing 
the power which supports and animates it. The oostume is 
a closely-fitting tunic of Assyrian style which moulds 
itself closely to a body, of which the sex is doubtful. Bands 
of coloured jewels encircle the waist, and the il qu of 
the body is draped in a robe richly ornamented with 
strange devices in metal and colour. The headgear is 


of Assyrian style. The pose of the body and the position. 


of the arms give one the impression of the etress of a 
galvanising. current, but the re of the features 
and the sphynx-like calm of the whole face give rather the 
appearance of peaceful and reliant strength. The statue 
struck us as the best part of what is otherwise a too highly 
decorative building. The ingenious arrangement of the 
turnstiles, which are placed in a semi-circle, permits the 
entrance, without crushing, of 42,000 persons per hour. 
The Exhibition covers a very large of Paris, and 
ing the Porte Monumentale as the chief entrance, it 
would be well to indicate here the general arrangement of the 
pue Entering at the Place de la Concorde, on the right 
nk of the river, the visitor will find the whole of this bank 
as far as the Pont d'Jena occupied by a series of buildings. 
Immediately within the Porte, after traversing a garden we 
find the Petit Palais and the Grand Palais, two permanent 
buildings, which occupy the site of the old Palais de 
lIndustrie, The demolition of the old structure, and the 
erection of these two at a total cost of 22,000,000 
franca within a period of two and a half is the moat 
important achievement of the Exhibition, although it does 
not strike one so immediately as some of the other features. 
Then follow the buildi devoted to horticultnre and 
arboriculture, and these and the Palais des Oongrés cover the 
space as far as the Alma Bridge. | 
Erected partly on pile-work, the exhibition of Old Paris, а 
historical reproduction of the ancient places of interest in 
the city, extends from the Alma Bridge to within a couple of 
hundred yards of the Trocadéro. Here the width of the 
Exhibition enolosure is increased to include the gardens and 
buildings of the. Trocadéro. These grounds are devoted 
to the Colonial erhibits—the ve beg Colonies getting an 
excellent show. Crossing to the left bank of the river we 
find the whole of the Champ de Mars occupied by buildings 
devoted to various industries. The chief of these buildings 
we described in our last letter. Turning now along the left 
bank of the river we have a complete series of buildings as 
far as the Chamber of Deputies, and inclading in ita domain 
the immense Place des Invalides. First we pass the exhibi- 
tion of arms and armoured vessels, in which Great Britain 
has a prominent place. At the Alma Bridge commences the 
beautiful Rue des Nations, composed of pavilions which 
represent the various nations and are chosen as types of 
the best and most characteristic architecture of each 
country. The English pavilion is simple but neverthe- 
less imposing, and is an exact reproduction of Kingston 
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House, Bradford-on-Avon. It isan old English manor of 
the 16th century, and is one of the purest specimens of the 
architecture of this period. Exhibited within are superb 
collections of pictures, arms, and jewels by the Prince of 
Wales. The English Pavilion is in striking contrast with 
its elaborate neighbour, the Belgian Pavilion, which is in 
the Belgian gothic style, and is a reproduction of the Hotel 
de Ville of Audenarde. The contrast serves to bring out 
the chaste severity of outline in the English building, and 
the beautiful simplicity of the whole of its design. This 
brings us to. ће Esplanade des Invalides, which is occupied 
by buildings dev {о the arts of decoration, furnishing, 
and jewel working. А prominent place is occupied by the 
exhibition of the prodacts of the national manufactures of 
Gobelins tapestries and Sèvres china. 

Anybody with some knowledge of Parisian topography 
will gather from this rapid glance the vast extent of the 
grounds, and will see that many days must be devoted to the 
complete study of each part, and many weeks would be re- 
quired to get a fair idea of the whole. The French post 
office has shown a commendable yrs ie by establishing 
post offices in each section of the Exhibition, the principal 
office being situated in the Avenue de la Bourdonnais facin 
the Avenue Rapp. Fifty telephone cabinets have been plac 
in the grounds and buildings, by which means the public 
can at the ordinary price, be placed in communication with 
the whole of the Parisian system. "This is an inestimable 
advantage to those who have business to transact at the 
Exhibition. We were allowed every faoility for examining 
the postal arrangements by the courteous offieer in charge, 
whose acquaintance we had previously made at the Inter- 
national elegraph Congress in Italy held last year. 

Just a word on the two large buildings which contain the 
engines supplying the force for the exhibits. The two 
buildings are of equal size, measuring 117 metres by 40 
metres. They furnish a total mechanical force of 20,000 H P., 
and can if required furnish exactly double that power. The 
total power of the machinery of the 1889 exhibition was only 
5,000 mP. The power is divided thus :—15,000 н.р. is 
utilised for lighting, and 5,000 for other purposes. The 
consumption of water is 200,000 litres our, As the 
energy is distributed under the form of electric current it is 
easily conveyed. The whole of the connections are under- 
ground, and the pipes for the conveyance of steam, electricity 
and water, have a total length of nearly 2,000 metres, and 
form with their enclosing tunnels veritable underground 
streets traversing the Champ de Mars. | | 

ids mp observed ve in = the last м меене 
in Engli generally of the irresponsible type, to the 
effect, that English visitors to Paris MES treated. with dis- 
respect, and English ladies were liable to insult in the 
streets. Such false statements ав these cannot be too strongly 
condemned, nor can the fostering of international ill-feeling 
by the circulation of such untruths be too frequently repu- 
diated. There is not the slightest evidence in Paris of any 
ill-will towards England, and visitors can rest assured that 
they will find now, as before, the same unwearying attention 
and courtesy for which the French people are во famous. 
Prices are higher, but by avoiding close proximity to the 
Exhibition in the choioe of hotel, no serious oh ill be 
found. The oost of conveyance. by cab, omnibus, and rail 
remains the same as heretofore. | 


INSTITUTION OF ELECTRICAL ENGINEERS. 


THE meeting of the Institution of Electrical Engineers on 
Thursday, April 26th, was devoted to a paper p uod George 
Forbes on “The Electric Transmission of Power.” The 
reading of the paper was marked by a return to the English 
а parti of “ Niagara,” in contradistinction to what 
. Swinburne so many years ago characterised as the “ Red 
Indian " manner of talking of the famous Falls, and which 
excited so much amusement and discussion when 
classical paper was read in 1893-1894. The present paper 
is dealt with, from a critical aspect, in another colamn. ` 
Dr. S. P. Thompson, in calling upon the members to 
discuss the paper, remarked upon the detachment of Prof. 
Forbes from any опе set of designers or manufacturer, and 
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expressed the opinion that no one else in the whole world. 
could have given the Institution that paper. 

Prof. Perry would have liked more information on 
practical points, particularly as to the action of synchronous 
motors in reducing (a slip, evidently intended for “ inoreas- 
ing”) the power factor of transmission lines. What he 
wanted was figures of the actual sizes of motors. Also he 
regretted that so few actual detail particulars of sizes and 
parts of turbines were available. Then there was the question 
of Kelvin’s Law, on which he thought the old poper of Prof. 
Ayrton and himself” very well worth study. ere was also 
a paper on “The Telpher System,” about the same time, 
which dealt not only with transmission of power to a given 
point, but also distribution. It was curious to find that a 
statement which was made in these old papers was now con- 
tradicted, because there the writers had proved to their own 
satisfaction that it was not possible to transmit power at a 
less efficiency than 50 per cent. Regarding the proposal to use 
boosters, was not Prof. Forbes neglecting the fact that the 
power developed: in such apparatus costs money? If the 
copper in a line be increased, power is saved; if a booster be 

‚ power is “created.” Sappose a conductor was designed 
by the Kelvin rule and a certain drop resulted, what was 
more economical? and what diminution of drop did you 
want? Here Prof. Perry permission to use the 
blackboard, and did so to the evident mystification of most 
of tre members and the unmistakable amusement of many. 
He was considerate enough to say that he would give his 
mathematical proof that a booster is not so economical as 
an increased amount of copper, in the printed remarks. 

Mr. Ferranti opened his remarks by very sincerely con- 
gratulating Prof. Forbes upon his paper. He reminded the 
meeting that 150 H P. transformers with air cooling only 
had been made and worked sucoeasfully in 1889, the total 
horse-power turned out being 7,000, and “ unfortunately Ae 
did it, because he was speaking about it.” The insula- 
tion was of ebonite in an air space between primary and 
secondary, and this had stood remarkably well. He noted 
that there was a very strong tendency to drop rotaries in 
favour of motor-generators. He had seen in the United 
States rotaries hunting about as badly as they could do, and 
they were more suitable for water-pewer-driven stations 
than others, but in any case they were very tricky, and 
he considered motor-generators the best thing t$ adopt. 
He was at a loss to understand why engineers preferred to 
use the induction motor, for the synchronous motor was well 
adapted for motor-generators; the induction motor bad a 
bad power factor, why, therefore, did some le wish to 
force such apparatus? The best article was the synchronous 


motor-generator. е to pipes ж systems, it was 
beginning to be ised what a valuable thing a two- 
phase system was with the centre earthed, yet many engi- 
neers seemed to be spellbound by the 5 system. 
He was quite certain that the best system of transmission 
n not necessarily the best for distribution as well. Most 
Ї the members might think it а very silly thing to вау, but 
а few years hence opinions might alter, and he would say 
that he considered the low frequency single-phase system the 
best of the lot if it is desired to transmit power a long 
distance, and turn it into continuous current. Single-phase 
motor-generators hold in step as strongly ав two-phase, and 
provide perfect means of turning alternating into continuous 
current. Motors were not yet in a final stage, but he had 
seen lately a 6-H.P. motor of high efficiency, and was satisfied 
that it was only a matter of time, and that a short time, for 
the single-phase to be made equal to the multiphase motor. 
There was very great simplicity, and an absence of that 
alarming complication of ангоме switch gear, &c., while 
conductors could be large and well insulated, and fewer of 
them. He thought multiphase largely a matter of fashion, 
and once having got the notion, away we went, without 
waiting to see if there was- anything better. Here 
Mr. Ferranti entered. upon the broad subject of the 
“Power Bills,” and thought it greatly to be deplored 
that when our engineers were working hard, and our 
financial men risking money equally with other nations, legal 
procedure and vested interests should block the way of our 
doing here what is being done elsewhere. People are 
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promoting powers in Parliament : what he said about them 

was this, that there should be sufficient patriotism to fight 

for an advance in this country to benefit the oouutry. Our 

manufacturers have a hard enongh fight, and he hoped that 

no professional man could be found who would put forward 

a single word to prevent any of those schemes being put into 
ti 


practice. 

Mr. Addenbrooke attributed the absence of English 
systems of transmission and the want of examples to guide 
engineers in this conntry to their having no incentive to go 
into the work ; the user helps the manufaoturer, but oppor- 
tunities of using t in this country are few, because 
things go very slowly. It is necessary to have a free hand 
for experimental purposes, во as to get data to carry ont all 
such work, and experiment in this country seemed to be 
absolutely prohibited. The advisers of Town Councils 
appeared to tell them that they must put all sorts of obstacles 
in the way, and therefore there was a risk of the finest trade 
of the first half of the new century being thrown away. He 
asked engineers to imagine what would have been the case if 
railways had been placed in the hands of municipal anthori- 
ties. Transmission work can be done ;. one did not want to 
quarrel over 5 per cent. in the doing of it, but the Legisla- 
ture and Parliament onght to give facilities for doing it. 
He wished to correct the impression that lighting and power 
could not be done on a three-phase system without’ special 
transformation, and he pointed out that with motor- 
generators very large variations in the line pressure could 
take place if the frequency remained the same, and yet one 
could get very good lighting. 

Mr. Езоп asked some questions as to the booster system 
in practice. He suggested that if 6 m P. had to be supplied 
to give 1 H.P. at the receiving end the oost of generators 
would be serious ; and he wanted to know something about the 
effect of stranding copper instead of using solid conductors. 

Mr. Hammond felt under a debt of gratitude to Prof. 
Forbes for delivering his paper at this important jancture ; 
there were five Bills before a Committee of the House of 
Gommons, and all felt that the question of power transmission 
was one with which Parliament was going to deal. The 
laws of transmission were attracting the greatest attention, 
and he emphasised the point made pa Prof. Forbes of a 
proper application of Kelvin's law. Mere mortgage rates 
would not do. Prof. Forbes suggested 15 per cent., but in 
any case the figure must provide à good round solid interest 
to tempt their friends in the City to pat money in the busi- 
ness. He thought the real choice of system at present lay 
between the two and three-phase methods, but Mr. Ferranti 
said “not at all,” and he spoke prophetically, and preferred 
single-phase. During the previons fortnight he had 
investigated Continental practice, and although the Continent 
often was wrong, it should be noted that engineers there 
plumped for three-phase in all new work. At Vienna, 
extensions were proceeding on two-phase, but at Mannheim 
and other places starting with a clean sheet, three-phase was 
used, and there was no difficulty in transmitting or dis- 
tributing on low-pressure three-p both for power and 
lighting. He had found that there were very strong 
objections to a common return on the two-phase system. 
He briefly described some of the ae traction schemes 
in hand on the Continent, and concluded by remarking that 
the latest thing was distinctly the use of motor-generators 
rather than rotaries. 

Mr. Swinburne pointed out that Kelvin's law when brought 
forward contained the real novelty in ita simplicity, but the 

neral law that capital can be invested to save revenue was 
thoroughly well known. Kelvin's law came in when you had 
data to work upon, whereas “a thing of that sort," soorn- 
fully alluding to the mathematical formule of Prof. Perry 
still displayed on the blackboard, was merely a “useless 
application of arithmetic by professors.” There seemed to 
be a desire to get a general law to fit any town; he опое had 
a book of German origin for review (but did not review it), 
which he supposed was intended to be used by looking up in 


it the particular network to suit some case in hand. He 


corrected the general misapprehension about boosters by 
explaining how they were used to enable the pressure to be 
maintained thronghout а line where the pressure was limited 
to acertain figure, and they practically enhanced the value 
of the power by enabling the highest allowable pressure to be 
used. from end to end. He amused the meeting by dealing with 
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the history of the alternating current motor on the lines of 
tracing the origin of religious dogmas, and c i 
Tesla's and other motors as introdncing a new system of 
motors and not a solntion of the problem at all. People nsed 
them. Therefore they must be right. The question was 
one of the size of mains, provided you were dealing with 
rational assumptions ; settle what you have to do, and then 
consider the ease of working and freedom from breakdowns. 
Insulation is generally more im t than copper, and 
efficiency must not be overlooked; he thought Mr. Ferranti 
had been right all along. 

Prof. Forbes then replied. He was very glad if his 
humble contribution” did serve any useful purpose. He 
replied to Prof. Perry by re-stating his distinct disclaimer to 
act as a professor, and recommended those who wanted to 
know something of the booster system to consider Mr. 
Swinburne’s remarks. He was sure all were indebted to 
Mr. Ferranti historically, practically, and prophetically, and 
supported him in his soul-stirring words.” He told Mr. 
Esson that he did not think there was any difference between 
stranded and solid wire as regards lag factor, the difference 
was in what is known as skin resistance.” And then he 
reminded Mr. Hammond that while one could easily ascer- 
tain the stereotyped method of going to work, it was not 
necessarily the best. 

The President did not let the meeting close without a few 
words to impress upon electrical engineers the importance of 
appreciating power transmission ; a problem, he said, which 
could not be faced on a parochial view. He dwelt upon the 
use of power in Lombardy—the Lancashire of Italy—where 
a large nnmber of towns with names unknown to him until 
his visit there, were Boing to have power distributed to them 
at high pressure and in large quantity, and, he continued, 
* We have to compete with these manufacturers in North 
Italy. Are we going to be debarred from using the cheapest 
and beat power ? 80, it will be little short of & national 
disas ter. 


PROF. FORBES ON DISTANT POWER 
TRANSMISSION. 


[comm UNICATED. } 


Tue Institution of Electrical Eagineers is again indebted to 
Prof. George Forbes for a paper on the Electrical Trans- 
mission of Power over Long Distances,” and papers on this 
and allied subjects are greatly to be welcomed at the present 
time on account of the many transmission schemes now 
under consideration, both in this country and in the 
Colonies. At the same time, we are compelled to state 
that, in our opinion, the paper in question was a disap- 
pointing one, as it contains little that is new, and several 
of the views put forward by the Professor are, in our 
opinion, misleading. Moreover, the discussion was dur 
disappointing, as the interruptions to which most of the 
8 were subjected by Prof. Forbes generally tended to 
prevent a free discussion of the paper, and kept many of 
the best men from speaking at all. We may be perhaps 
allowed to erpress the hope that, on future occasions, Prof. 
Forbes will see his way to show a little more consideration 
to the feelings of his fellow-members, 

Before proceeding to criticise the paper, it is perhaps only fair 
to state that we wholly disagree with the author’s remarks con- 
cerning teaching the members of the Institntion. It would 


be nothing leas than an absurdity to suppose that members 
of a hard-worked profession attend such meetings as the one, 


in question for any other purpose than to gain extra experi- 
enoe and new ideas in Ше branch of work in qaestion—in 
other words, to learn something. 

The Institution of Electrical Engineers is not a social olnb, 
but exists solely for the purpose of benefiting the membars of 


the profession in their professional work, and the benefits are 
derived almost enti ly from the reading and discussion of . 


papers connected wi 


neering. 

Most of the first part of the paper, put forward by Prof. 
Forbes as a basis of discussion (but, as a matter of fact, not 
even referred to by any of the ers), may be very briefly 
considered, as, with the exception of that part relating to 


various branches of electrical engi- 


the Niagara scheme, it consiste merely of abstracts of 
articles from the foreign technical press relating to various 
long distance power transmissions actually carried out. Most 
of the examples put forward by Prof. Forbes are typical of 
Continental and American praotioe of the last three years, and 
are interesting, as each possesses special features. In 
passing, we may note that Prof. Forbes gives another name 
to what is universally known in this country as the power- 
factor of a circuit, namely, “induction-factor,” which we 
consider a pity, as tending to lead to confusion. Moreover, 


deal can, however, be said 
power trans- 
mission, and on the о makes for it. We may say 
at once with regard to these claims that they are, in our 
opinion, much over-stated, and in some cases, inaccurate, 
We would point out to Prof. Forbes that before the Niagara 
enterprise was even thought of, Mr. О. E. L. Brown had 
practically developed (1) the vertical shaft ** umbrella” type 
of polyphase generator; (2) the generation of electric power 
by means of turbine-driven generators, the transmission of 
the generated power over long overhead lines, and ita utilisa- 
tion by means of alternating current motors; (8) the oil - 
cooled transformer; and (4) field poles wound with copper 
strip, This work was principally done in connection with 
the power transmissions at Hochfelden and other places in 
Switzerland and Germany, We cannot agree with Prof. 
Forbes in his statement that Niagara practice has since 
been adopted by everyone as a standard, for we consider 
that its best features are indirectly due to the early 
work of Mr, O. E. L. Brown and others of his fellow 
Continental engineers, while other features—such as the 
externally revolving magnet wheels of the generators, and 
the oil-cooled armatures, have been either avoided or aban- 
doned in subsequent enterprises of this character. 

On the other band, as far as we know, the first use of 
rotary converters and a frequency of 25 cycles was made at 
Niagara, and regarding this latter feature that Prof. Forbes 
makes so much of, it is of interest to note that it has 
not been adopted in any modern transmission plant; in 
fact, we believe that the Niagara installation is unique in 
this . apa To illustrate our remarks, we may point to 
the fod? large power schemes described in the first part of 
the paper, where the distances vary from 16 to 80 miles; 
here we see that the lowest frequency is 42 cyolee, and the 
highest 50. "To us it is very clear that the disadvantages of 
а low frequency euch as 25 cycles far outweigh ita advantages 
for all power transmissions over distances lees than 100 
miles, unless rotary converters of l size are employed,” 
With this latter type of machine it is absolntely necessary 
to lower the frequency to 25 cyoles or less, in order to obtain 
satisfactory service. Otherwise the number of poles on the 
rotary (fixed by the permissible speed, this being kept as 
high as pa: becomes so large that satisfactory com- 
mutation is made very difficult, if not impossible ; moreover, 
“hunting " of those rotaries running in parallel is vey eus 
to occur. On the other hand, a low frequency must be ux 
for very long transmissions, вау above 100 miles, on account 
of the line. The indnctive drop in the overhead lines (or 
indnctive rise in the case of cable Jines) depends very greatly 
on the frequency, and for such distances the gain in these 
respecta may outweigh the disadvantages of such a frequency 
as 25 cycles. The more obvious disadvantages of a low 
frequency are (1) all lighting work by means of static trans- 
formers becomes impossible; (2) generators, transformers, 
and motors become excessively heavy, and therefore unduly 


 'expensive—this extra expense is of the nature of 30 per cent. 


for motors up to 80 B H.P., and about 15 per cent. to 20 
per cent. for the generators; (8) the performance of the 
generators, particularly with regard to pressure regulation, 
is greatly impaired ; for instance, we have been informed 
on excellent authority that the pressure drop on 
5,000 H.P. Niagara machines at full load and a power-faotor 
of 75 per cent. is 40 per cent. 

If this is the actual figure, and we have no reason to 
doubt its accuracy, it beoomes clear why Prof. Forbes 


—— 


* The frequency of 25 ods per second is to be empluyed fat 

three-phase Чин эн] өй ith rosary converters, on part of the Dablin 

tramway system, the account of which is concluded in this 
issne.—Eps. ELEC. Bav. 
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advocates the use of an artificial load before putting these 
machines in parallel. This use of an artificial load, во 
adversely criticised in Prof. Furbes’ 1898 paper, was not 
referred to in the paper read last week. 

Regarding the questions of parallel running of the gene- 
rators, and performanoe of induction motors for frequencies 
lying between 25 and 50 cyoles modern experienve con- 
clusively shows that a 50-cyole plant is jast as good as one 
of 25 cycles. No difference can be detected in the parallel 
running (with а given typə of alternator and prime mover) 
and the various makers guarantees for 50-cycle polyphase 
induction motors are the same as those given for 25-oyocle 
motors. There is yet another strong argument in favour of 
moderate freqaencies, such as 40 to 50 cycles—namely, 
most makers (particularly on the Continent) have 
standardised their motors, transformers, &o., for such 
frequencies, and therefore, at any rate for the present time, 
deliveries of motors and auxiliary apparatus can be quickly 
made—e point of no small importance to the consumer. 

Personully, we are strongly of opinion that the frequency 
of 50 cycles admirably meets all the requirements of trans- 
mission work up to the distance of 100 miles, unless, as 
already stated, rotaries have to be used. 

This brings us to another question—the use of rotary 
converters, Їп the discussion on the paper, Mr. Ferranti 


gave it as bis opinion that in all.cases where an alternating . 


current has to be converted to direot current, motor-gene- 
rators will give far better resulus than rotaries, which he 
aptly describes as “tricky” machines, We heartily agree with 
him, and the ELECTRICAL REVIEW on more than one occasion 
urged the claims of the motor-yenerator, either in its asyn- 
chronous or synchronous form. Mr, Ferranti prefers the 
latter, and we think he is certainly right for the case of over- 
head transmission lines and large units, say, above 300 Kw. 
For short transmissions, especially with underground cables, 
we prefer the induction motor, if not too large, on account 
of its simple design and character, and the simplicity of 
its starting arrangements. However, very little con- 
sideration should show that if large amounts of polyphase 
power have to be converted into direct current at the 
end of a long transmission line, and then distributed, 
synchronous motor-generators should give the best results, 
and from extensive experience in the design and 
operation of both classes of plant we are in a position to state 
that this is actually the case in practice. ‘The rotary con- 
verter has two advantages—including ite reducing trans- 
formers, it takea up somewhat lees room, and has a somewhat 
higher efficiency than a motor-generator. Оп the other 
hand, parallel running is difficult, as the machines will hunt 
on the slightest provocation, and successful parallel running 
with rotaries depends far more on the line and prime movers 
than does the parallel ш of v pear pesti паса ine 
necessary switch gear is complicated and expensive ; i 
three-wire systems from the direct сане ides of rotaries 
is a difficult matter; synchronising requires considerable 
care (partly because the machine may synchronise at the 
wrong pole); owing to the faot that the ratio of direot 
current E.M.F. to alternating current E.M.F. is oonstant, 
regulation of the direct current circuits cannot be effeoted 
da in the field magnets alone, but auxiliary choking coils 
must be used, increasing the complication ; and, as pointed 
out above, a low frequency is essential for successful opera- 
tion, The first cost of a motor-generator plant, receiving 
the high pressure currents directly from the line, does not 
exceed the first oost of a rotary converter plant with its 
reducing transformers and more complicated switch gear ; 
moreover, the phase rectifying properties of the rotary con- 
verter are no better than those of the synchronous motor 
generator. 

Prof. Forbes does not express an opinion on the relative 
merits of rotary converters and motor-generators, nor does he 
state whether he is responsible for the adoption of the 
former in the works of the Aluminium Company, Mathiessen 
Alkali Works, and Carborundum Company, but it would 
appear that he is, With regard to the rotaries in the second 
of these works, a few particulars are given. For instance, 
they are started by means of an induction motor, and 
belting, and the commutators are kept in good condition by 
allowing the shafts of the rotaries to move axially, the motion 
being given to the shafts by a combination of eleotro- 
magnete, springs, and clockwork mechanism. 


We quite fail to understand why an equally effective service 
could not have been given to the Carborundum Company 
(whose requirements are undoubtedly unusual and severe) by 
means of tnree-phase currente, but the author gives no details 
nor reasons, merely making the statement. Prof. Forbes 
states that the lust seven generators installed in the power 
house differ somewhat from the first three machines, in that 
they are bnilt more nearly in ucoordance with his original 
1 use, for instance, being made of an ubandoned 
idea of Mr. Ferranti's, in which the armature conductors are 
arranged for oil cooling. The external field ring is still 
retained for these extensions, and the armature currents 
are still generated at a comparatively low pressure, this 
being stepped up for the line. This latter feature contrasta 
unfavourauly with modern practice, especially that of the 
Continent; it is equally safe, and more convenient and 
economically better, to generate the high pressure currente 
directly in the stationary armatures of the generators, which 
are built somewhat larger to admit of this being done. Bat 
we believe this to be a point fully recognised by Prof. Forbes, 
and, if we remember rightly, he endeavoured to per- 
Buade the Westinghouse and other American companies to 


put forward sush high pressure generators for the Niagara 


work in 1892, but without success. There can be little 
doubt, however, that in the future, lurge high tension 
plants will generate the high pressure current directly, 
even for such pressures as 40,000 volta, in the same way 
as is now done at Paderno (14,000 volts), Mechanicsville 
(10,000 volts), &c. 

lt would have been of very great interest if Prof. Forbes 
had dealt at greater length with the constructional features 
of the Niagara transmission line, and with the auxiliary 
apparatus, such as lightning arresters and guards, and the 
automatic cut-outs, including the balanced motor mentioned 
by him, which л cuts a а defective line. The 
experience gained at Niagara shon of the greatest 
benefit to those planning similar ae evidently 
many changes are being made from the original designs. 

No information whatever is given by the author relative 
to the working of the plant in the Niagura power house, and 
generally speaking, he is extremely reticent regarding the 
whole undertaking. The effect observed at Baffalo and 
commented on by the Professor regarding the regulation of 
the Niagara turbines is interesting, but we venture to state 
far from new; it has long been familiar to the engineers of 
turbine-driven power houses. 

Prof, Forbes expresees no opinion as to the relative merits 
of oil-cooled and air-blast transformers, but as an installa- 
tion of Wagner oil-oooled transformers to the extent of 
20,000 H.P. has just been put down in the works of the 
Carbide Company, it would almost appear that the air-blast 
type has been found inferior to the oil-cooled type. It is 
worthy of note that the air-blast transformer hus not been 
used to any extent on the Continent, the oil-cooled type 
being almost universally used for extra high-tension work 
and large sizes. With air-blast transformers, there is always 
the danger that should a coil or portion of the winding burn 
out, the strong air current may cause the whole transformer 
to fire, with perhaps disastrous results to the sub-station—we 
my mention that such an occurence recently came under our 
notice where this actually happened, great damage being done. 
The blower outfit supplied with an installation of air-blast 
transformers frequently becomes very inconvenient, on 
acconnt of the space required by it. Compare, for instance, 
the blowers mentioned by Prof. Forbes in connection with 
the Los Angelos power transmission. 

It is interesting to note that Mr. Ferranti is entitled to 
the credit of the air-blast idea as applied to transformers ; 
last week he described his early work with the original air- 
blast transformer, and discussed the resulte obtained with it. 
At the same time he described the manner in which his 
application for a patent covering this idea, among others, 
had been refused (1n the usual manner) by the United States 


Patent Office. 


We now come to the second part of the paper, which 
deals with the application of Lord Kelvin's law of maximum 
eoonomy to power transmission work, and draws attention to 
the use of boosters and phase reotifiers, to the relative 
merits of two and three-phase workiag, and to the use of 
aluminium conductors. That part dealing with the use of 
boosters in the transmission lines is far and away the beat 
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portion of Prof. Forbes's paper, and will well repay study. 
The tables compiled, giving the weighte of copper required 


per horse-power transmitted, with various efficiencies, for a. 


given distance and line pressure, are very instructive, and 
may prove of considerable service to those accustomed to the 
Professor's way of thinking. As he rightly observes, bow- 
ever, the engineer whose business it is to work out many 
power schemes, threshes these things out independently for 
himself, and, incidentally, compiles his own tables and data, 
which he takes care to keep to himself. We can, therefore, 
appreciate all the more the data the author has given in this 

art of the paper. The, most valuable table of them all, 

ecause it is so easily applied and understood, is, in our 
opinion, the last, which gives the impedance factors, or factors 
by which the ohmic drop in the line has to be multiplied by 
in order to get the actual drop, for various frequencies, sizes 
of conductor, and distances of the conductors apart. The 
table has apparently been calculated from the well-known 
logarithmic equation, and agrees fairly well with the table 
we ourselves have used for several years past, and the 
accuracy of which, as tested in practice, we have found to be 
good enough. | 

With further reference to the subject of the employment 
of boosters for transmission lines of great lengtb, as we have 
had no practical experience with this class of apparatus used 
under these circumstances, we hesitate to criticise this part 
of the paper. It may be that considerable real economies may 
be effected in this way, and, on the other hand, it may bethat 
these only hold on paper, and that, as Prof. Perry says, it is really 
more economical to put extra copper in the transmission 
lines and dispense with boosters. We will only point ont 
here that if synchronous machinery is running from the line, 
by building such machinery large for the work it has to do, 
it can be made to raise the voltage on the lines, аз well as to 
diminish the lag, and thus perform the function of a 
booster. But the over-exciting of synchronous motors (or 
rotaries) doing actual work must not be pushed too far. 

It was elicited from Prof. Forbes during the discussion 

that he knew of no case in which boosters were being used 
in the high pressure transmission lines. We cannot help 
thinking that dividing a very high tension and long trans- 
mission line into sections at boosting sub-stations, might 
prove exceedingly inconvenient in practice, and that these 
sub-stations might show themselves to be weak links in the 
system. 
d Prof. Forbes mentions the use by the Oerlikon Company 
of over-excited synchronous motors running light in con- 
nection with some of their power plante, in order to improve 
the power-factor of the system. We do not think, however, 
that the employment of synchronous motors in this way will 
ever become general; althougb, as indicated above, it cer- 
tainly pays to employ as many synchronous motors as possible 
with any power scheme, using these, however, as motors, 
building them a little large, in order that they may carry 
their rated loads even if much over-excited. This is, how- 
ever, a very different thing to running huge synchronous 
machines doing no useful work whatever, and we do not 
think that the Oerlikon Company would instal such machines 
nowadays. We have it on the best authority that their real 
reason for doing so with some of their earlier power plants 
was simply on account of the large pressure drop the 
generators were found to have with the induction motor 
load—in one case in particular, it was found that the 
generators (which ran at an abnormally low speed) would 
not give their proper tension at the full (inductive load), and 
во synchronous motors, running light and mach over excited, 
had to be put down at the receiving end of the line in order 
to improve the power-factor of the system. To those of our 
readers who desire some real information on the subject of 
phase rectifiers, we commend to their notice a most valuable 
and practical article recently published in the Electrical World, 
of New York, written by Mr. E. J. Berg, of the General 
Electric Company. 

Prof. Forbes still advocates the two-phase system of trans- 
mission rather than three-phase, and this in spite of the fact 
that he stands absolutely alone in his opinions, and that every 
long-distance transmission of the present day (including 
Niagara, where the Scott system is used) is carried out with 
three-phase currents; the text of the paper alone would be 
sufficient to prove that the proper sphere of the two-phase 
Bystem is certainly not to be found in power transmission 


(as far as we know) which has 


a 


work. We do not for one moment suggest that two-phase 
systems are unsuited to modern requirements, but what we 
do say, is that the field of application of two-phase systems 
is very narrow, and that such systems are only suitable for 
comparatively short transmissions (ander 10 miles) where 
lighting work forms the greater portion of the load. In all 
other cases, and particularly for long-distance transmissions, 
we are convinoed that the three-phase system will give the 
best results. 

Referring to generators, Prof. Forbes states that a two- 
phase machine is preferable, as giving a more useful machine 
and one easier attended to and tested. The first statement 
we cannot understand, while we differ from the Professor 
regarding the second and third. The attention required is 
exactly the same in each case, and to test the circuits of a 
three-phase armature is no more difficult than to test those 
of a two-phase armature. It is always easy to isolate each 
phase, even if they are inter-connected ; and, as a matter of 
fact, large three-phase power generators invariably have both 
ends of each phase brought to terminal blocks, where the 
necessary internal connections of the phases are made, and 
thus each phase can be easily isolated. As to the pressure 
regulation of three-phase generators, and the effecta of 
unequal loading of the phases, we cannot acoept the author's 
statemente, nor can we see that he jastifies his views. 
observations made by Prof. Forbes on an alternator with 


_ unequal loads on the phases, described by him in his 1893 


paper, and referred to again in the present paper, prove 
nothing. Firstly, polyphase generators have been vastly 
improved with regard to ure regulation since that time; 
and, secondly, the experiments were carried out with glow 
lamp loads. Now, power generators are never loaded up to 
their full capacity with glow lamp loads, their load consisting 
for the moat part (for the Niagara case entirely) of motor 
and transformers, or both. With a load of this character, 
the tendency for the voltage of any one phase to rise or fall 
above or below that of any other is immediately checked, 
as the back E. M. Fs. of motors and transformers ad just them- 
selves in accordance with the terminal E. M. Fs. This effect 
is so marked that it is perfectly possible to connect any con- 


sumer across one phase without impairing the pressure 
regulation of the circuits, but naturally, in practice the loads 


are distributed as equally as possible between the three 
phases. To put the matter shortly, if ordinary precautions 
are taken to balance the loads on a three-phase system, 
and if the generators are properly designed with 
to pressure regulation, the of the system as a whole 
gives no more trouble than does that of a three-wire direct 
current system, and equally good results are perfectly easily 
obtained. | | 

Although Prof. Forbes's argument with regard to the 
relative cost of copper with the two systems is perfectly 


correct, because each system is put on exactly the same basis 
when the middle point of is earthed, we maintain that 
for long power transmission is still а saving of 25 per 


cent. in the transmission line if the three-phase system be 
used, because in such cases it is bad practice to earth the 
middle point of the star, and it should never be done. That 
Prof. Forbes is quite aware of the saving of copper that 
occurs in actual practice with the employment of three- 
systems is quite certain, because for the Niagara- Buffalo 
transmission he has installed Mr. Scott’s system to change - 
the two-phase currents generated in the power house into 
three-phase currents for sending over the lines. This 
additional complication and reduced efficiency would have 
been spared if three-phase generators had been put in at first. 
Other important advantages of the properly-arranged 
three-phase system over the two-phase arethe reduced cost of 
insulators and overhead construction, on account of the 
smaller number of conductors, the redaced losses due to 
MES and the smaller inductive drop in the transmission 
е 


The author briefly discusses the employment of aluminium 
for overhead power lines, but does not appear to advocate 
its use. Ав the Westinghouse Company is the only concern 
aluminium on a large 
ecale for this purpose, and as it is no longer put forward by 
them, it may be taken that the disadvantages outweigh the 
advantages. . It may be, however, that in the future an 
aluminium alloy will be found, which will prove of greater 
utility for this work than either copper or the pure metal, 
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The last part of Prof. Forbes’ paper puts forward certain 
points for the consideration more particularly of English 
engineers, and he suggests that an English type of power 
plant should be worked ont, presumably embodying these 
pointe, and the views given in the body of the . We 
think that it is somewhat late in the day for this, and that 
-the experience of men such as Mr. C. E. L. Brown, Mr. 
Ferranti, and that of the large American and Continental 
: firms is quite good enongh to go upon, at any rate for the 
present. We will conclude our remarks on the paper by 
. patting forward certain main features which we consider 
represent the beat practice of to-day iu long-distance power 
transmission work, that is, transmission over distanoes above 
10 miles and not exceeding 100 miles. These are :— 

1. The employment of a three-phase system with no point 
connoted to earth will give the greatest economy and best 
results. . 

2. The frequency should be not leas than 40 nor more 
than 50 cycles. С 

8. Conversion to direct current should be made by means 
Ж, moLor-generatorm, preferably synohronous, if of large 


4. The high-pressure line currents to be generated directly 
in-the stationary generator armatures, 

5. Inductor alternators to be avoided. Internally 
revolving field alternators with separately driven exciters 
form the best arrangement. 

6. All three-phase generators to be so designed that the 
fall of pressure between no load and full load with constant 
speed and excitation will not exceed 15 per cent. when the 
power-factor of the load is 75 per cent. or bak 

7. Synchronous motors to be used for all large work, and 
generally as much as possible, 

In oonolusion, we should like to say that we thoroughly 
endorse Prof. Forbes’ remarks regarding the failure of British 
electrical engineers to realise the immense amount of business 
they are losing, not only in the Colonies, but also at home. 

Tas time is fast approaching when something more than the 

manufacture of two-pole dynamos will be n to keep 
the large concerns in this country in their present state of 
prosperity, and it is to power work—polyphase power work 
—that mannfacturers must look for business in the future. 
At the present time all the beat class of electrical work is 
going to foreign firms, and a great deal of ground bas been 
lost, In this connection we аге sorry to note that the con- 
sulting engineers to two large polyphase schemes at present 

ing tendered for (Dublin Electricity Works and the 
Central Electric Supply) have both made it a condition of 
tendering that plant of similar size and type shall have been 
actually made by the tenderer. This clause e ffeotually shuts 
out the British manufacturer altogether, and is equivalent 
to stating that the tenders of foreign firms only will be con- 
sidered. While we quite appreciate the points of view of 
Mr. Hammond and Prof. Kennedy, who have their clients 
to think of first, we cannot help thinking that it is rather 
hard on the home manufacturers, even if they bave only 
themselves to blame in the matter, because it makes it very 
difficult for them to get a start. 


PARLIAMENT AND THE TELEPHONES. 


By the agreement of 1892, ratified in 1895, the Post Office 
undertook to lay wires between exchanges for the Natioual 
Telephone Company. In attempting to carry out the work in 
Glasgow they were opposed by the Oorporation, who submitted 
the question to legal decision, which was in favour of the Post 
‘Office. On Friday the 27th ult., Sir O. Cameron moved 
in the House of Commons a reduction of the P.O. vote, for 
the purpose of calling attention to the matter, and marking 
his disapproval of the steps taken by the P.O., which he 
described as sacrificing the rights of municipalities in 
to the control of their streets. The discussion 
became somewhat general, and the London Oounty Oouncil’s 
attitude was also referred to. Mr: Hanbury. explained 
that there was some misconception as to what been 
done. It was not that the Government had under- 
taken to от поктар lines, but only lines between 
was provided for by agreement, and he 


legally decid 
' telephones should become general, the time of Parliament will 
‘be considerably occapied, and. the eventual result on the 


жеге received by a strong force of pol 


` thought an agreement made by the Р.О. ought to be 


rigidly reapected. Notwithstanding the explanation given 
by Mr. Hanbury, Mr. Caldwell ventured to say that the 
agreement between the P.O. and the National Telephone 
Company was not a valid agreement, or one that could be 
enforced in sny way проп the Corporation of Glasgow, who 
were quite willing to delegate everything that was necessary 
to the P.O., but they refused emphatically to allow the 
Р.О. by а subterfuge to give to a private company a 
right which was never intended to be conferred upon it. Sir 
J. Fergusson reminded the Committee that the conditions of 
the agreement were before Parliament in 1892, were olearly 
underetood and not objected to. Several members took part 
in the discussion, which at times went beyond the subject 
firet raised. When it is considered that the member for the 
Bridgeton division of Glasgow, in the interests of his 
municipality, raised a discussion in the Imperial Parliament 
on the carrying oat of a defiaite agreement which has been 
upon, it suggests the idea that if municipal 


revenue earning departments will be somewhat different to 


that contemplated by the Secretary to the Treasury. 


CORRESPONDENCE. 


Re Works’ Dispute. 
In your issue of the 27 ch inst. appears a letter under the 
above heading from Messrs. Bruce Peebles, of Elinburgh, 
which is certainly misleading. 

"Тв begin with, Messers Peebles вау; “Noticing an arga- 
ment in your current issue, &. I have looked through 
your paper for the 20th inst., and cannot find апу such 
argument, I can only find your report of the -action we 
brought in support of our members’ claims for back time ; 
I cannot find any ment in the columne of your paper 
with reference.to our dispute with Mesars. Peebles. 

In reply to the rest of their letter, I may say that the 
dispute has been brought about through the action of Messrs. 
Peebles themselves. The fact is that for over 12 months 
past Mesers. Peebles have been trying to induce us to supply 
them with men at 94d. per hour and rail fare ; in addition 
they have been, and still are, advertising in your paper for 


‚ armature winders on the same terms. 


We only asked the firm to sign an agreement to the effect 
that they were prepared to recognise the conditions that are 
already in force in the shop as the working rules of their 
winding department. This they refused to do, and on March. 
8rd last, although Mr. Pickstone, the works’ manager, said 
that on the whole he could see nothing objectionable in the 


3 rules, but that it was against the tradition of 


essrs, Peebles to enter into any agreements either with 
masters or шеп; in fact, they would not sign anything, nor 
even make an appointment to discuss the matter with a view 
of coming to a settlement in the future. 

The firm were written to again on March 5th, asking 


them to acoept our proposals or to agree to meet us in order 


to discuss the matter and come to ап amicable settlement. 
Messrs. Peebles replied on March 8th, stating that they 
had received our letter and that the same was receiving their 
serious attention.“ Since then they have not communicated 


with us, but on March 12th at 2 p.m. five of our members 


were called into the firm’s office and informed that they 
would be discharged, as they had been engaged in a move- 
ment to create a strike. These men on leaving the works 
ice. At 4.30 p.m. the 
same day the remainder of the men were told by Mr. 
Oarmichael Peebles “ that five men had been discharged and 
they would never be seen again inside the works, and that 
the other men must clearly understand that if they came to 
work the next day they would be considered to have left 
their trade society, any man not coming in by 9 a.m. would 
be discharged " ; 15 men did not go in next morning во the 
position remains, we have five men discharged to intimidate 
the others, and 15 men discharged for not leaving their 


trade union. 


Mesars, Peebles say that they are glad of having got rid 
F 
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of some of these greedy gentlemen, and that they have 
reduced wages 10 per cent. and increased their output. 
This hardly equares with their frantic efforts to get our 
members to remain at work, and since then to induce them to 
return. Also the fact that they have sent men scouring every 
provincial town for winders to take our members’ places, 
offering permanent employment at 10d. per hour, and all 
removal expenses paid, but without success. * | 
Е. Е. Sims, 
General Secretary, 
. Electrical Trades Union. 
London, E. C., April 80/2, 1900. 22 


Wiremen’s Woes. 

I have waited to see if “ Wireman” had anything more 
to say about the man who had charge of the three-phase 
plant. As І am that man І think it only fair to point out 
that Wireman ” knows absolutely nothing whatever about 
my career. With regard to my ideas of three-phase machinery, 
he is not in a position to criticise, being quite ignorant of 
this class of machinery himself. And as to the charges he 
brings against me, these are withont foundation. 

With regard to this particular works’ manager, Wireman” 
has acknowledged to me more than once, that this gentleman 
was one too many for him ; and as for the bricklayer’s wage, 
* Wireman ” knows that I have a higher wage than any 
wireman in the town, himself included. 

Now, “ Wireman,” it is only jealousy that has prompted 
you to write that letter, and a man who is jealous of the 
advancement of others is unworthy of the name “ Wireman.” 


The Man with Original Ideas 
of Polyphase Machinery. 


89, Millbank Cre soent, Hartlepool. 


OUR LEGAL QUERY COLUMN. 


[Questions addressed to the Editors for insertion in this column should 
be as brief and concise as possible. Free use of fictitious names, dc., 
may be made Answers are furnished by a duly qualified lawyer, 
but the Editors cannot undertake to be responsible for the accuracy of 
the views which he may express.) 


BoosTER writes : —“ In the HrnOrnTCO ATL. Review for February 16th 
1900, you published an article entitled ‘The Legal Status of an Blec- 
tric Inspector,' and pointed out the remuneration to which an inspector 
is entitled under Section 37 of the Electric Lighting (Olauses) Act, 
1899. Таш anxious to know what are included in the ‘fees and 
reasonable expenses ' of an electrical inspector.” 

„ No case has yet arisen as to tbe meaning of these words as 
used in the Act of 1899. We might mention, however, that the 
" fees and reasonable expenses" of an electric inspector which, in the 
absence of any ment to the contrary, are to be paid by the 
undertakers by Section 47 cf the Electric Lighting Orders Oonfirma- 
tion (No. 15) Act, 1890, are confined to the expenees incurred by him 
in making tests and inspections, and do not include the salary of the 
inspector or the expenses of his laboratory. In the case of Crawford 
v. City of London Electric Lighting Company (67 L.J.Q.B., 942; 78 
L.T., 841; 47 W. B., 45), the following account had been delivered by 
the inspector :—Rent of electrical laboratory for two years to Ohrist- 
mas, 1896, £390; gas for heating laboratory for same period, £5 
10s. 61. ; electricity for lighting and testing for same period, £15 7s. ; 
cleaning and cosl for same period, 76. ; insurance till 1897, £6 11e. 64. ; 
wages of assistants till 1596, £142; interest upon capital outlay on 
instruments, fittings, &c., for two years ending Ohristmas, 1896, £17 
10s. 11d.; depreciation on value of instruments, &c., at 5 per cent., 
£35 10. 1d.; salary of electric inspector until Ohristmas, 1895, 
£613 Ss. 9d.; total amount claimed, £1,226 2s 7d.; less fees received 
by electric inspector to Christmas, 1896, £84; net claim, £1,142 23. 7d. 
The decision of the Alderman (which was upheld by Day and 
Ridley, J. J.,) was as follows: — The amount of fees is admitted to 
ba £84. The other ite ms in this account I hold cannot properly be 
included in the expression ‘fees and reasonable expenses of an elec- 
tric inspector;' but if the Court before which this case shall be 
heard decide that the said items can be so included, then in order to 
save the parties coming here again I a:certain the amounts. I 
approve of all tbe items as reasonable exoept the last, viz , the salary 
of inspector, £613 3з. 9d., which (as he only gave twc-thirds of bis 
time) I reduced tu £418 153. 10d. The total would therefore be 
£937 148. 83.” | 


“Unpaid ” aske :—" Does the use of the word rent in connection 
with the supply of erergy by an elect;ic ligh'ing company entitle 


= ~. 


them 4o exercise any and which of the privileges usually exercised 
by a Jandlord whose tenant is in default ?" 

*,* The mere fact that the. sums oharged for the supply of elec- 
tricity are termed “rent,” does not enable undertakers to recover 
sach monies ín the same way as or sabjeot to the privileges which 
may be exercised by a landiord. Thus, suppose the undertakers 
proceed to seig; the goods of a consumer under a distress warrant 
granted by jastices in respect of money due for electricity supplied 
to bim within а year before the filing by the consumer о? a petition 
in bankruptcy. Under such circumstances а landiord could recover - 
the full amount under Section 34 of the Bankruptey Act, 1869, but 
undertakers must fall into line with the other creditors, [Ses ex parte 
n: T4 un ш 6 Oh. D. 63; 46 L. J., R K., 116; 37 L. T., 46 


METAL MARKET.—Fluctuations in April. 
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Up the River.—Mesers. Keith, Prowse & Oo. have insti- 
tuted a Launch Agency for hiring out steam and electric launches for 
trips up the Thames during the coming summer. They not only let 
out the launches, but undertake to oater for parties, provide musical 
and other entertainments, ёс. A list of terms may be obtained at 
48, Oheapeide, E C. | | 


=. 


LEGAL. 


Orry o» Lon pon Егиство Ілантіяа Company, LIMITBD, v. 
i Maron AND CORPORATION oF LONDON. 
On Friday last Mr. Justice Farwell, sitting in the Obancery Division 
of the High Court of Justice, commenced the hearing of the action 
at the instance of the Ойу of London реше ишү Tra 
Limited, against the Mayor, Alderman, &c., of London. Ori 
Q.O., and Mr. Roskill were counsel for the plaintiff FU арс rake 
ter for 


the defendant Oorpora 
Mr. Овррѕ, QO., in opening the case, said that the action was 
brought to on whether certain contracts in which 


The question would be whether under the two Acts relating to the Oom- 
missioners of Sewers, the contracts were null and void, or were valid 
and binding ; and that question turned on the construction of the Oom- 
missioners’ Acts of Parliament of 1848 and 1851. The contract in 
J and effective: Apa Aus PIQUE сыгы 

as ve ve; and the p company 
had expended a very large sam of mone indeed on the undertaking, 
that the contract was binding aud effective. There bad been litiga- 
tion before Mr. J Kekewich in which certain terms of the con- 


of Gondon that the contract was null void. There were three 
separate contracts for the ligh of the Oentral, Eastern aud 
Western areas. As regarded the tral and Wostern, at the time 


y, with whom the contracts 
were made, and the suggestion was that if they were members of the 
syndicate or company which entered into the contract, ipso facto the 
null and void, and for tbat contention the defendants 

relied upon the terms of the statute. The third contract was entered 
into when no member of the Oommission of Sewers or Alderman or 
Common Oouncilman was a member of tlie contractin сырт 
the 


suggestion 
entered into—any city 
that ipso facto rendered the von- 


тев, 
tract null and void. He (Mr. Oripps) submitted that although at 
made some of theOomm 


the time of two of the contracts bein 


submitted that this provision was limited in its operation, and did not 


| ting company, 
or the New River Water Company, then, if the defendants’ contention 
pl in Gaines, же шр er т E b. 

unged ve water su su 
mitted that that was an unreasonable Е рУ 

Mr. Бовкпи, having followed on the same side, 

Mr. Sworram Bany, for the defendants, said that he disputed 


of the oontractors, but an 
oners. It was not 


merely a contract to supply electricity, bat it was a contract to 
execute “ works,” in of which there was a detailed specifia- 
tion, from which no was to be 


su proposi 

that a person who took the whole of the profits obtained 

under a contract as a shareholder of the company, was not a person 
туо Шу interested їп the company, was 


| replying to. 
When the Мена was resumed on Saturday, Mr. Danoxwaznrs, C. O., 
en Eady, Q. O., said he would like to put right a 
Mr. Oripps in his opening of the case. Mr. 
Cripps bad stated that it was not until the action before Mr. 
Justice Kekewich was decided that the 


Corpora terested ” 
having a share of the profit or the loas, as the case might 


* ~ 
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. Gants alleged that certain licenses had 
better terms 


. ‘asked leave to withdraw the appeal. 


did not think he could reasonably 
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upon the coztiect, and ther fcre every sbareholder was interested 
in this contract. 

His Lordship delivered ашчы yesterday, and made the 
declaration asked for by the plaintiff ocmpany, that the contracts 
were good. The defendsnts were ordered to pay costs. Our report 
of the jadgment will appear next week. 


Тип Janpus Авс Lamp AND ELECTRIC Company, LIMITED v. 
JOHNSON. 
Ix the Ohancery Division of the High Courts of Justice on Friday, 
Mr. Justice Farwell heard an application on behalt «f the defendants 
in the action of the Jandus Arc Lamp and Electric Company, Limited, 
against Johnson. Mr. Graham appeared for the plaintiffs; and Mr. 
Gray for the defendants. 

Garay said that this was a summons for leave to amend the 
defence in the action. The action was one for payment of royalties 
under a license; and by the defence it was that there were 
certain misrepresentations in the license which destroyed the oon - 
sideration that the defendants got under it. The dants had, 
since Easter, discovered other misrepresentations, and they desired 
to amend the defence accordingly. 

Mr. GRAHAM said he had seen the proposed amendment, and he 
oppose its being made. 
Mr. Gray said that he had also to ask for discovery. The defen- 
i been granted to others on 
granted to the defendants. Therefore 
the licenses which the plaintiff company had 


defendants bad disco 
others. . 

Mr. GRAHAM said he would make an affidavit. 
His LonpenmrP remarked that it might be that the licenses might 
not all be in the same form, and the defendants would be entitled to 
see them all, so that he might choose the best. The plaintiffs had 
better, therefore, make the affidavit. 

It was then arranged that the case should not be brought on before 
Wednesday ; and that the coste of this application be paid by the 
defendants in any event. 


Hasr-DiA v. EDMUNDS AND OTHERS. 


In the Oourt of Appeal on Wednesday, before the Master of the 
Rolls and Lords Justices Rigby and Oollins, Mr. Olare mentioned 
the case of Heyl-Dia v. Edmunds and others, which had been entered 
in the list for hearing on appeal by the plaintiff from a decision of 
Mr. Justice Keke Oounsel said that the plaintiff had come to 
terms with the defendants, and had paid them costs, and he therefore 


: Ma Rassell, who was for the said he assumed the 


ts, 
appeal was abandoned. The action was one to restrain the defendants 


‹ from divalging a secret 


process. 
Their Lordships gave the leave asked for, and the appeal was 


Wn. 


BAEER STREET AND WATERLOO 
RAILWAY. Е 


А Barzor Committee of the House of Commons, presided over b 
Bir Н. Kay-Bhuttleworth, commenced the consideration of the 

of the Baker Street and Waterloo Railway on Tuesdsy. Mr. Worsley 
Taylor, C. O., Mr. Page, Q.O., and Mr. Shaw, appeared for the promoters. 
Mr. Littler, Q.O., Mr. Balfour Browne, Q.O., Mr. Freeman, Q O., and 
Mr. Thomas represented the Metropolitan Railway who opposed, and 
the other opponents, the London Oounty Oouncil and the Padoington 
Vestry, reserved counsel. 

Mr. WonsLBY TAYLOR, in opening the case for the promoters, 
explained that the object was to authorise an extension of the 
authorised line from Btreet to Paddington Station at one 
end, and from Waterloo to the “ Elephant and Oastle” at the other, 
and also to provide for a generating station on a site near Borough 
Road Station on the south side of the River Thames. Usefal as the 
authorised line was it would be still more useful if the extensions were 
made. The extension to the hant and Castle" would allow of 
an interchange with the City and Bouth London Hailway. Dealing 
with the matter of finance, Mr. Taylor pointed out that the authorised 
capital under the Bill was £1,000,000, with borrowing powers of 
£300,000. The original capital was £1,766,000. There was no 
reason to ware that the capital would not be forthooming. The 
London and Globe Finance Oompany, who had fiaanced the concern, 
anticipated, if everything went right, they would make an ultimate 
profit of £150,000. Already over half a million of money had 

expended on the undertaking by ¢he Finance Oompany. 

A contract had been entered into with the London and Globe Finance 
Oorporation to acquire the land and electrically equip the generating 
station and the line between Waterloo and the g station. 
The estimates were £329,000, and the London and Globe Oompany 
were to have £336,000 in shares or debentures. The Paddington 
station was not so pressing, and they hada provisional contract with 
the London and Globe Oorporation. The in the case of land, 
pment, &c., was £860,000, and the contract of the London and 

Globe was £964,0CO in shares and debentures. 
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Mr. CORNWALL, of the London Oounty Oouncil, stated, that the 
Oouncil approved of the Bill, and 
Mr. Олгвваттн, engineer to tho railway, explained the scheme in 


detail. 
The Oommittee adjourned. 


BUSINESS NOTES. 


Bankruptey Proceedings.—At a sitting of the London 
Bankruptcy Oourt held lest Friday, before Mr. Registrar Brougham, 
an application for an order of discharge was made on bebalf of 
Walter Philip O'Reilly. manufacturing electrician, 897, Edgware 
Road. The krupt f«iled in June, 1892, with liabilities £2,365 
against sascts that have only realised £11 2s., conseqsently no 
dividend has been paid to the creditors. Не manufactured and 
traded in scientific apparatus, toys, and novelties, and had been in 
business for 20 years. Between 1886 and 1892 he traded as the 
American Oamera Company at 397 and 899, Edgware Road, and in 
Beptember, 1891, he opened а branch business at 124, Old Broad 
Stret, BO. Then in January, 1892 he disposed of those businesses 
to the American Camera Company, Limited, which was formed with 
а nominal capital of £15,000 to acquire them. The bankrupt received 
as consideration £500 cash, £3.000 5 per cent. debentures, £1,000 
pem shares, and £3 000 ordinary shares. The cash wasapplied 
payment of rent and other outgoings of the business; the 
debentures were distributed among certain of the creditors, and the 
shares which proved to be unrealieable remained in the bavkrapt’s 
on at tbe date of the rec-iving order. The offences reported 
the Offisial Receiver were (1) insufficiency of assets to pay 10s. in 
the £ to the creditors; (2) two previous arrangements with 
directors. His Honour in reviewiog the сазе, remarked that it was 
the bankrupv’s third experience of insolvency, and he had apparently 
been living upon bis creditors. In 1880 he paid them 2». in the £, 
eigbt years later he paid them 6s. in the £, and under these pro- 
ceedinge no dividend at all had been paid. Having regard to the 
fact, however, that the bankrupt had been undischarged since 1892, 
it would be sofficient to impose a farther term of two years. Order 
entered accordingly. 

Notice is given of first and final dividend of 93d. in the case of 
J. H. Olark, general and electrical engineer, Southport, and of 
2s. 10s. in the case of Benjamin Wild, general and electrical engineer, 
Bonthport (both trading as Wild, Rothwell & Oo.). 


Liquidation. — A meeting of the Wray Electrical 
Bogineeriog оюму is to be held at Oentral Buildings, New Street, 
Huddenfield, on May 29 b, to hear an account of the winding up 
from the liquidator, Mr. J. F. Dyson. ' 


Bovks Received.— Magnetic Induction in Iron and 
other Metals," by J. A. Ewing. London: The Electrician Printing 
and Pablishiag Company, Limited. 10s. 61. 

" English and American Lathes,” by J. G. Horner. London: 
Whittaker & Oo. 21s net. 

"L'Electricifó à l'Exposition de 1900," by MM. Hospitalier and 
Montpellier. Paris: V. Oh. Danod. 

" American S'reet Railway Investments, 1900.“ New York: The 
Street Railway Publishing Company. 

" Tbe Oyclopedia of Oiassified Dates,” by О. E. Little. London: 
Fank & Wagnalls Oompany. 


Calcium Carbide.—A company has just been formed 
at Arnberg, Germany, with a capital of £62,500 to be known as Die 
Gesellschaft für Carbidfabrication, to establish works for the manu- 
facture of calcium carbide. | 

La Bocie!à Forni Elettrici, in Roma, has decided to establish new 
works at V.ssola in the Province of Milan, for the prodaction of 
calcium carbide. The necessary electrical energy will be supplied 
by the Società Lombarda per La Distribezione di Energia Elettrica. 


The Charge of Incendiarism.—At West Ham, on 27th 
ult., Ohristian Maddock, 30, an electrical wireman, of Bailey Street, 
Bilvertown, was charged on remand with attempting to set fire to a 
bail and contents at Factory Rad, Silvertown, the property of 
the Incia-Rubber and Gatta-Percba Works, Limited. Mr. F. Stern 
appeared to prosecute. May, recalled, said that the prisoner was in 
the pattern room five minutes, perhaps, the second time, and was 
engaged at the box some two or three minutes. The witness was 
behind some open shelves and saw him through the openings between 
the diff rent patterns. By the prisoner: He knew of no ill-feeling 
— Madd: ck. The prisoner: I was told I was threatened two or 

days before, b»cause I bad volanti ered to go to the war with 
the Boer R:d Oross Society. The prisoner was committed for trial 
to the next sessions of the Central Oriminal Oourt. 


Electric Organ.—A Норе- Јопев electrically-blown organ 
has been dedicated at the Burton-on-Trent Parish Ohurch. 


The Electrical Volunteers’ Cycles.—The cycles which 
were taken out to the front by the corps of electrical volunteers, and 
were mentioned in our last issue, were manufactured by Messrs. 
Alldays & Onions Pneumatic Engineering Oompany, Limited. Majcr 
Orompton made a personal visit to their works at Birmingham, for 
the purpose of soaking arrangements for these. The same com 
also made cycles for the War Office for use by the troops in 


Africa. We have before us a copy of their 1900 catalogue of 
AME cycles and accessories. It is beautifully illustrated through- 
ou 


For Sale.— Particulars of an auction sale of steam engines, 
boilers, &c., to be condected at the premises of the Birmingham 
Oarbide Oompany, Limited, on May 223d, appear among our ad- 
vertisements this week. 

The secretary of St. Andrew's , Northampton, is 
offering for sale two Lancashire boilers (Galloway's) of 24 
feet x 7 feet, and 18 feet x 7 feet; one Siemens compound 
dynamo, 250-amperes at 425 revolutions, two Tangyes pumps, electrical 
instruments, steam and exhaust pipes, &c. 


The Grianell Automatic Sprinkler.—Among the 
thousand and one devices which have been introduced from time to 
time to чат the progress of fire once it has broken out in a building, 
the G 1 sprinkler occupies a prominent place. The standpire, 
hose, and pails filled with water hanging ready are an efficient pro- 
tection provided the attendant is at hand at the psychological 
moment, and the exact starting point cf the fire is immediately 
located and easily comeatable; the hanging extincteurs with their 
chemical liquid are aleo very satisfactory for preventing small fires 
if someone be at hand to manipulate them, or to smash the bottle. 
Bat attendants cannot always be at hand,and if they were so fire 
spreads at eo alarming a rate that their best efforts are too frequently 
unsuccersfal, particularly where the surroundings form a favourable 
kind of fuel, and the flames bave got a little atart before they are 
observed. Therefore, the ideal system must be one dispensing with 
fire hose and fittings, and firemen as well for the matter of that, and 
it must be of such a nature that it will act immediately it is r: quired, 
whether there is or is not anyone at hand. We have no hesita:ion in 
saying that these requirements are admirably met in the Grinnell 
automatic sprinkl.r. Tnere are automatic alarme without number, 
but the Grinnell is not only an alarm, it fulfils a double регровг— 
that of an alarm and cf an extinguisher as well. The principle of 
the thing is somewhat as follows: Lines of horizontal water-distribot- 
ing pipes are carried through the building, near the ceilings, from 8 


to 10 feet apart, and these are all connected with larger vertical 
rising pipes supplied from the public water main, an elevated tank, 
or any source of supply that will rage! Др water in the pipes under 
constant pressure. To each of the of pipes, and from 8 to 10 
feet apart, the autc matic sprinklers, as shown in our illustration, are 
attached. Should a fire start at any point, the heat at once rises to 
the ceiling, where the temperature is very soon raised sufficiently to 
melt the solder (which fuses at 155° F.); the elastic valve in the 
sprinkler is thereby released and the water is then profusely dis- 
tributed on the fire. Of course the arrangement of the piping can be 
readily modified to suit builoinge of diff arent plans of construction. 
The figure gives an exact idea of the sprinkler; when the fusible 
solder melts there is a solid half-inch stream of water impinging 
upon the d: flector or splash-plate, which spreads a profuse an: Col 
tineous shower in all directions, damping everything that comes 
within its reach. The damage, whetber by fire or water is confloed 
to a limited area and minimum amount. The valve is seated on & 
fl xible dispbragm, and so held in porition as to relieve the low- 
fasing solder of nearly all strain. A patent variable pressure alum 
valve is supplied with every Grinnell installation ; it is operated by 
the flow of the water, and false alarms are not likely to bs given by 
any variable preseure. Oonnected to the valve is a water motor with 
revolving hammers, which вооой а loud alarm on a gong fixed outside 
tbe building, and the slarm never ceases eo long asany water is flowing 
into the pipes. Electrical alarms may be attached and worked by this 
valve which, by the way, is eaid to be the only one recognised by the 
American Insurance Companies. The Grinnell is by no mcans new, 
for it is in use to-day in all parts of the world, protecting at many 
as 30,000 buildings with 7,000,000 sprinklers. Its popularity is 
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largely the result of the success with which it has been employed, 
for it is stated that 4,000 actual fires have been suaccesefelly 
extinguished with an aversga loss of only £50 per fire. Last week, 
through the courtesy of Mr. Wormald, the London representative 
of the system, we saw the sprinkler in operation in a testing 
shed. The ceiling of tbis building was about 12 feet from the 
floor, on which wood shavings to the depth of 6 to 8 inches had been 
spread. Witbin half а minute «f the igniting of these shavings st 
two or three pointe, the two sprioklers up in the ceiling were in 
operation, and the five was extin: uisbed in less time than it takes to 
tell the story. Mr. Wormald is always willing to give a demonstra- 
tion of s like nature to any responsible engineer, architect, or official, 

who will favour him with two or three daye’ notice, and we cannot 
imagine a better obj ct lesson, not in the prevention of the breaking 
out of a fire, but of the extinction of any incipient outbreak before 
it has time to assume serious or dangerous proportione. All fire 
insurance с зев allow а rebate in premium varying from 20 per cent. 
to 40 per cent., when a bsilding is thoroughly equipped with the 
Grinnell system. We strongly recommend our readers who bave 
works which involve fire ri. ke to investigate this system of pre- 
venting losses from fire for themselves. Particulars of thie sprinkler 
may be obtained from Messrs. Dowson, Taylor & Oo., of Manchester, 
and 14, Victoria Street, London, S. W. 


The Jandus Lamp.— We understand that during last 
year, in addition to the ordinary sales, several large installations of 
Jandus lamps were put to work. Among these may be mentioned 
the Bon Маго? é, Brixton (where there are some 250 lampe). Messrs. 
Joha Barnes & Oo.’s new store st Hampstead; Mesers. Matthew 
Rose & Son's, Hackaey ; Messrs. Gardiner & О mpany’s branshes at 
Woolwicn and Olapham Junction, and the ligting of Burl ngton 
Aro de, Piccadilly. Several other large installations are now in 
hand, including the lighting of the Mas wattee Tea Company's 
factory with 180 lampe, and a similar number for a large shipbuilding 
firm. Oon dderab'e success is reported to bave been obtained with 
Jandus lampe on bigh voltage circuits, and they are used four and 
five in series for street lichting at Ohester, Shrewsbury, Darwen, and 
will also be instelled at Fleetwood and Epsom. Tne Jandus Oom- 
pany bave recently introduced & bew pattern lamp for power circait 
and street lighting service, with automa'ic owt-out and resistances 
self-contained. Some 40 of these lamps are in satisfactory operation 
on the City and B uth London Railway, burning direct off the power 
circuit, Several improvements have been made in the standard 
pattern lamps, notably in the direction of long hours. 
M.ssrs. Drake & Gorham are now putting on the market the new 
Тапдав spherical globe lamp, which bas been designed to meet the 
demand for an efficient and serviceable lamp at a lower price than 
that of the standard Jandus pattern. They also hope shortly to 
announce the issue of the Jandus alternating lamp, the preliminary 
trials of which have proved most satisfactory. | 


May's Autematic Fire Alarm.—This ingenious eleo- 
trical fire alarm, which hails from New Zealand, is a neat adaptation 
of the segging wire" principle, which has been so widely applied 
fo alternating and direct current measuring instruments. As will be 
soen from our cut, a fine copper wire, н, is suspended between a stud 
4, and an adjustable strainer, B, and is fixed near tbe ceiliog, say, of 
a room, protected if necessary by a perforated metal casing. To the 
mid-point of the wire is attached а contact red, o, working inside a 
glass tube, D; a corresponding contact is fixed in the lower part of 
the tube, B, and is connected through an alarm bell and indicator, x, 


and a battery, with 4, by means of wires,rand 3. Adjustment is 
provided at а and v. | 
The action of the apparatus is extremely simple. A slight rise in 
temperature of the stretched wire causes a large movement of the 
contact rod, o, completing the ball circuit and dropping the shutter 
of the indicator, which exposes the word FIRE. It is obvious that 
& separate detector can be installed in every room which it is desired 
fo protect, and the indicators mounted similarly to the ueval bell 
indicators іп ary convenient position—the situation preferred by the 
inventor being outside the main entrance of the building, where the бте 
brigade will have immediate access to it on arrival. There may be any 
number of bells, while a complete system of communication with the 
fire station has been worked out. The latter consists of an automatic 
transmitter on the indicator board, and a Morse receiver in 
the fire station, with a signal wire common to a large number of 
buildings. Immediately on a fire breaking out, the transmitter rings 
an alarm bell in the fire station and sends a pre-arranged signal four 
times, which is recorded by the receiver; the transmitter then aato- 
matically stops, and leaves the line free for any other firealarm. The 
whole system is very simple and compact, and—a most important 
feature—can be tested as of:en as desired with ease, either by bridg- 
ing the detector contact with а ewitcb, or by slackening the stretched 
wire by means of a simple mechanical device. As for sensitiveness, 
the apparatus leaves nothing to be desired; in our presence a 
. Small fire bucket was set in the most remote corner of a room 
protected by this alarm, and іп а very short interval of time the 
ot gases, spreading over the ceiling, set the belle ringing; other 
-. experiments which were made before us showed that the ad - 
tee acne could be made to any degree of sensitiveness desired, 
detector can be set for any desired maximum temperature; the 


limit is preferably chosen ax 
protected, so as to be a trifle above the highest normal temperature 
of the room. An important application of the system is to the 
protection of coal, cotton, and otoer cargo ships, which are so often 
lost through fire; it is a remarkable fact that many cold meat boats 
have baen lost in this way, by sweating of the non-ccnducting lagging. 
Oar impression of the apparatus wss d-cidedly favourabl;, we 
anticipate a large field of usefulness for it in the fature; it is being 
introduced into tbi« country by the May-Oatway Syndicate, Limited, 
of Dauedin, N:w Z aland, whose ‹ 8 :ез are at No. 4, Broad Street 
Buildings, Liverpool S:reet. 


New Rubber Works.— The Scottish Central Rubber 
Company opened their new works at Dunfermline on 27th ult. 


Private Bills.—On Thursday last week, the Hastings 
Tramways Bill was road a third time. The following Bills were read 
a second time: —Oity of London Hleotrio Lighting and Metropolitan 
District Railway. 

The Londos Gazette notifies the intention of the Liverpool Over- 
head Ruway Company to petition for powers to alter certain rail ways: 
in the Liverpool Docks fur the purpose of working them electrically, 
and various incidental powers. 


The Summons against the National Telephone 
Company.—The National Telephone Company were summoned on 
Taesuay at the instance of the Vcstry of St. George-tbe-Marty?, 
Southwark, for breaking up and opening the pavoment in Marshalsea 
Road, Borougb, for tae purpose of layiog down mains aad pipes, 
without having previously given three daye’ notios. Mr. Johnson, 
vestry clerk, stated that since the summons had been issued the 
company had written to the Vestry, stating that the wires were leid 
without the authority of the senior official. The company placed 
themseives entirely in the bands of the Vestry, and subsequently 
agreed to pay the Vestry £10 a year in conaderation of the wires 
being under the pavement. Но was, therefore, instructed to with- 
draw the summons. ' 


Trade Auneuncements.—We understand Mr. F. J. 
Down is severing his connection with Laing, Wharton & Down, 
Limited, and will shortly go into business tor supplying trac:ion 
and lightiog specialities, &. Мг. Dowa's Eaglish, American, and 
Oontinental experience of over 17 years snoald be productive of 
some novel and valuable appliances to bring before his clients. 

Mr. J. E. Lester, electrical engineer and contractor, of Leicester, 
has, owing to increased business, established a central dei 65 at 2, 
rr Scot, Leicester, for the exnibition of electric fittings of aH 

8. 

Owing to the demand for more room for manufacturing purposes at 
the British Thomson-Houston Company 2, Limited, factory, 63, Bank- 
side, 8 E., they have removed their stores from there to more com- 
mo3ious quarters at Nos. 4 and 6, Bath Street, City Road, Ж.О. 

The Uoiversal Battery Company have removed to larger premises, 
and their address is now Mid- Kent Works, New Beckenham, B. E. 


Volunteer Training.—The Helsby Telegraph Company 
have decided to meet the War Office requiremente in respec: of the 
training of volunteers by permitting one-half of the volunteers in 
their service t» be absent for a fortnight in camp and the remainder 
for a farther fortnight. - | | 


ELEOTRIO LIGHT AND POWER NOTES. 


Barrow.—The result of the first quer, working shows - 
that the electricity works have done better | 

gross profits on the year being £758 1s. 34. 
be placed the interest on loans, 4736 16s. 51, and an amount pro- 
vided for sinking fund, £725 176. 5d., which show an actual deficit 
for the year of 4706 12s. 7d. Asa result of the first year’s return, 
we understand the Oommictee will recommend a reduction of 10 per 


cent. in the price charged per unit. 


Barry.—At a meeting of the Barry Ohamber of Trade 
on Wednesday a resolution in favour of the South Wales Electric 
Power Distribution Bill was carried by a large majority. | 


Bexhill.—The Local Government Board some time ago 
notifled to the District Oouncil its consent to the applieation for 
leave to borrow a sum of £4,228 for electric lighting purposes. Items 
of £456 8s. 5d. in respect of the costs of the undertakers of the 
Bex ill Blectric Lighting License, 1896, апа £315 94., representing 
the costs of promoting the Bexhill Electric Ligating Order, 1897, 
were excluded from the sanction. | 


Birkenhead.—Mr. W. Bates, electrical engineer to the 
ion, reporte that during the first three months of the year 


: Oorporation 
the sales of electric energy amounted to 93,674 units, as compared 


with 67,830 units in the corresponding quarter lest year. Tae sales 
for the financial jaet completed were 238,546 units with 215 
customers, as ag 169,676 units and 158 customers іа 1898 99; 
and 71,243 units and 94 customers in 1897-98. Tae increase in sales 
during the last 12 months was 68,870 unita, or 40:6 per cent. 


Bishop Auckland.—The Board of Trade has granted а 
ovisional order to the Urban Electric Bupply Oompany, Limited, 
or the supply of electricity in the district. 
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Brazil.—The Helios Company, of Ehrenfeld, Cologne, 
Germany, hes, it is stated, & concession for the electric light- 
ing of the city of Rio de Janeiro, Brasil 


Brecon.—The Board of Trade has issued a provisional 
order authorising the Town Council to supply electrical energy for 
public and private purposes within part of the Brecon district. 


Bridgwater.—A public meeting of the ratepayers was 
held on Wednesday last week to consider the action of the Oor- 
poration in reference to the electric light question, and a resolution 
was passed unfavourable to the scheme. 


Bristol.—The Electrical Committee, at their meeting last 
Friday, were informed that the Local Government Board has sanc- 
tioned. the borrowing of the sum of £145,150, the principal to be 
repaid within a period of 25 years from the date of borrowing. 


Bromley.—The Urban District Oouncil has ordered a 
notice to be served on the Bromley Blectric Light Oompany to abate 
a nuisance arising from the emission of b smoke from their 
chimney shaft at the electricity works: 


Cardiff.—The electrical engineer, Mr. Applebse, has 
to the Electricity Committee that the output last year was 

509,166 unite, and the cost of production 2°16d. He proposes to 
adopt a low pressure direct current supply to the centre of the 
h, and points out the necessity of extensions in the near 


Croydon.—The installation of 800 16-0. P. lamps, which 
by Messrs.. 


Edinburgh.—The Town Council has resolved to add 72 


_ ато lamps to the street lighting equipment, making a total of 839. 
The cost per lamp amounts to about £13 6s., made up as follows :— 
Oarbons, £l 10s.; coal, £4 6s.; stores, 6s.; trimmers’ wages, £3; 
maintenance, £1 76. ; interest and sinking fund, £2 17s. This includes 
а rise in cost of £1 1s. for coal and 7s. 6d. for carbons for the coming 
year. The Electric Lighting Committee has been instructed to con- 
sider the expediency of the hiring out of electric motors by the Oor- 
poration with a view to increasing the day load. 
The Electric Lighting Committee, at a meeting on Tuesday last, 
decided to raise the price of energy for private lighting by H. per 
unit, in consequence of the great rise in the price of coal, the present 
price being 34d. It was also agreed that the prios for public lighting 
be £13 per lamp per annum, a reduction on the present price of £1. 
The price of motor power remains at ljd. per unit, the Committee 
being тех вох сав to increase the day load. The number of lamps 
applied for during the last fortnight is equal to 5,348 8-0 P. lamps, 
inclading 15 motors. 


Edmonton.—The District Council has resolved to apply 
for a provisional order for electricity supply. | 


Exeter.—A summary of the capital and revenue aocount 
connected with the electricity undertaking shows that the capital 
expenditure to December 31st last was £26,671. The working expendi- 
ture, repairs, maintenance, salaries, &c., during the year ended 
December 31st, amounted to £3,656 63. 10d., and the receipts to 
£6,423 16s. 8d., admitting of £2,767 9з. 10d. being carried to the 
profit and loss account, making, with a balance from the previous 
year of £548 8s. 8d., а total of £3,315 18s. 61, Out of this £1,706 
3s. 6d. had to be paid for interest and sinking fund, leaving a balance 
of £1,609 15s. After allowing for the £548 8s. 8d. brought forward, 
this showed a profit on the undertaking for the year of £1,061 6s. 4d. 


Bill of the Oounty of Durham Mectrie 


pan pporting 
Power Distribution Oompany, Limited, decided that the Corporation 


should be represented by counsel and witnesses before the Oommittes 
of the House of Commons for these purposes. 
 Germany.—The Eleckira Gesellschaft, ы Dresden, is 
. —— —-— 
ve 
ing of 13 different villages. 


Hendon.—The District Coanoil, after conference with а 
representative of the North Metropolitan Electric Power Company, 


.has decided to withdraw its opposition to the company's Bill. 


Henley.—The Town Council has resolved to defer its 
application for a provisional order for 12 months. 
the Govern- 


Siete acs E | t ngi | i eloo- 
t ellington 

Sies from the Harter! Walls to coeneoti wi . 
utilisation of the water. power from these falls for the Oordite 


Factory now building in the Arvenghat Valley, Nilgiris. 
Leith.—Mr. W. A. Bryson, burgh electrical engineer, has 
bis resignation in the bands of the town clerk, stating that he 


tends to devote himself to practising as a consulting engineer. Mr. 
Bryson, who planned шошо out the Leith installation, is al 


that he be retained as consulting Leith 
the latter, it may be remembered, raised Mr. Bryson'e from 
£300 to £400 per annum a few months ago. oe 


London.— Min Enp.—The Highways "Committee of 
the Vestry recently 


order; eventually the was referred back to the Committee. 
onal order, the Vestry seems to be anxious 
London Oom 


transformers, 
with the specification and the 
price of the other being too high. On the recommendation of the 


allow makers to submit larges 

^ MABYLBBONXRB.—The Vestry has resolved to oppose, at all its stages, 

C0 8 

e y А 

sional order on its own behalt. ' 

шке Board of кнын Мн a Mr. Medhurs 
ас оғ Taapz.—On Thursday last week Mr. Ritchie received 
ohn Hibbert, from the County 

protection from responsibility for 


Government Board for sanction to a loan 
lighting purposes. - f 
Maidenhead.—The Town Council having considered the 
report of the Electric Lighting Committee on the schame prepared 
by Messrs. Burstall & оше, which provides for 3,800 &c?. 
lamps and 35 arc lamps, has resolved to apply to the Local Govern- 
leben Board for ae Less sum 8 г 215,000 * electric 
urposes. hoped a profi demand for power 
for 5046 launch charging, and for pumping at the sewage works, 
will be obtained. 

Malton.—The Board of Trade has notified the Malton 
Urban District Ooancil that it is about to grant a provisional order 
to the Northern Oounties Blectric Supply Association to light the 
town of Malton by electricity. 


Northumberland.—Thirty-one tenders have been received 
for the electric lighting of the Northumberland County Lanatio 
Asylum to the specification of Mr. A. A. Oampbell Swiaton. The 
Visiting Oommittee will consider his report on the tenders ab their 
meeting on May 21st. 

Oban.—The Town Council has en Mr. М. Sather- 
land, of London, to report on the introduction of the electric light 
within the burgh. 


Provisional Orders.— Bills for confirming the pro 
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Ramsbottom.— An extraordinary meeting of the 
District Оокпой was held last week to consider the Lancashire 
Electric Power Bill, and it was resolved that the Council express its 
approval of the Bill, and its opinion that it would bea great advantage 
to the inhabitants of the rural districts and many urban district 
councils. 


Rhyl.— Oa Thursday last week, Оо]. A. J. Hepper, R. E., 
held a Local Government Board inquiry respecting the Urban 
Cosncil’s application for loans, including one of £27,000 for an electric 
light undertaking. 

An agreement has been entered into with the Rhyl and Prestatyn 
Light Railway Oompany to supply them with electrical energy for 
their tramways at a profit of over £400 per annum. 


St. HE. е borough  eleotrical engineer, Mr. 
Highfleld, bas presented а report to the Electric Ва Oommittee 
stating that the number of lamps connected up to Ma Gist last was 
13,981, while in March last year the number was 6,493. The number 
of units sold for lighting purposes during March last was 14,613, 
against 5,435 in the corresponding period last year. 


Scarborough.—A committee of the Scarborough Oor- 

poke has recommended that the works of the Scarborough 

lectric Supply Oompany, Limited, should be acquired by the 

1 поро, if the company is sgreeable to friendly arbitration on 
matter. 


Stafford.—At a meeting of the Town Counoil last week, 
it was stated that the increase in the supply of electricity was 30 per 
cent, for the year. | 


Sunderland.—Mr. J. F. О. Snell, electrical engineer to 
the , has bed to the Ligh Oommittee tbat the 
profit on the electric light undertaking during the past year has 
amounted to over £1,000. Of this, £700 has gone towards the reduc- 
tion of the rates, and there remains in hand a belanoe of £350. 


Totnes.—The Totnes Electricity Supply Company. 
Limited, have had their provisional order for electric lighting and 
other purposes approved by the Board of Trade. 


West Bromwich.—On Thursday last week, Мг. G. W. 
Willoocks, M Init. O. B., held an inquiry respecting an application 
by the Council to the Local Government Board for sanction to borrow 
£30,000, for pe oses of electricity supply. Mr. R. Quinn (electrical 
engineer to rporation), gave details of the scheme, which have 
from time to time appeared in the Exsorgica,n RV W. N) 
opposition was offered to the application. 


Woreester.— The City Council has decided to undertake 
the free wiring of houses and premises, with a view to encouraging the 
more general adoption of electric lighting, and to ask the Local 
Government Board to sanction a loan of £1,000 for this purpose. 


Worksop.—Mr. Mountain, of Huddersfield, has advised 
the District Council that the cost of an electric lighting system for 
Worksop would be about £15,779, bat stated that owing to almost 
everything in the market ha gone up of late, this estimste, made 
some months ago, would probably be found less than the actual sam 
required. i | 


ELEOTRIO TRACTION NOTES. 


tem tramway conversion from accumulator to trolley, we print 
the e Sep at some length from the Birmingham Daily Post : 
— n 


Tramways Company for a period expiring on June 30th, 1911. Since 
their opening they have been worked by electricity stored in accu- 
mulators carried on the cars, but the system has never worked 
properly, the service being inadequate and inefficient, and your Com- 
. miftee understand that until recently this route was unremunerative. 
Under the proposals now made, the company do not ask for any exten- 
sion of the present lease, and the whole of the cost of the equipment 
is to be borne by the company. The only obligations imposed on the 
Oorporation are that at the expiration of the lease the Council shall 
purchase the rolling stock at а price to be settled by valuation, and 
the buried feeders, if in good order, at their cost, the rolling stock and 
feeders beirg adapted to either overhead or underground electric trac- 
tion. In the event only of the Corporation at the end of the lease 
deciding to continue the overhead system, the Corporation is to purchase 
the overhead construction poles and bonding, the amount to be 
. pettled by valuation. If the Corporation does not continue the over- 
€— the company are to remove the poles and overhead con- 
and the Oorporation is to return to the company the copper 


. in Gloucester. were well 


bonds used to connect the raile. The principal t, therefore, 
which your Committee had to consider waa whether they could advise 
the Council to give its consent to the use of the overhead system on 
this route for 11 years. This is the only system proposed by the 
company, who have stated through their chairman that they are not 
prepared to lay an underground conduit. Either, therefore, the 
present inefficient system must be continued forthe remainder of the 


| lease, or, if the Oorporation withdraws ite consent to the present 


the route must be served by animal power, which would pro- 
bably not be any improvement. Since the Council declined to permit 
the overhead system, many of the principal towns of the Uaited 
Kingdom, including Bradford, Dablia, Glasgow, Hull, Leeds, Liver- 
pool, Manchester, Nottingham, and Sheffield, have either constructed, 
or have authorised the construction, of tramways on this system. 
The acceptance of the company's present proposal would not bind the 
Oouncil in any way as to the form of traction it should adopt on the 
expiration of the lease, while it would enable the oitizsns generally 
to вее the overhead system in operation. The whole of the details 
of construction, including poles, wires, cars, &o, are to be subject 
to the approval of the Oorporation, and the work is to be carried 
out to its satisfaction, while it ie manifestly in the interests cf 
the company that the equipment of this line should be as complete 
and satisfactory as possible. The company undertakes to run a 
minimum five minutes’ service of cars between 8 am. and 8 p. m., 
with a minimum 15 minutes’ service between 8 p.m. and 1030 p.m, 
to continue their paan line into Belly Oak, to divide the whole 
journey between Belly Oak and the city terminusinto two 1d. stages, 
and to run four workmen's cars each way before 7 a.m. and after 
6 p.m. at 1d. for the whole distance. Your Oommit tee are of opinion 
that the proposals of the company are reasonable, and that their 
acceptance, by prove ns a cheap, efficient, and frequent servic; on 
this route, in place of the present inadequate, irregular, and inefficient 
service, without any extension of the present lease or contribution 
from the Corporation, and without committing the Council in any 
way as to the motor whith it should ultimately adopt, would be 
advantageous to the city; and they therefore recommend that the 
company's offer be accepted, and referred to your Committee to see 
that it is properly carried into effect. Your Committee deem it 
right to inform the Council that they have received an application 
from the Birmingham and Midland Tramways, Limited, for permis- 
sion to ig ho tramways between Sammer Row and the city 
boundary in Dadley Road on the overhead electric system and that 
E A a: in communication with the Smethwick Couocil on the 
82 
After a very lengthy debate on Tuesday the Council by 36 votes to 
22 approved of the use of the overhead trolley op the Bristol Road 
| EE g 


Brussels —Antwerp.— The Belgian Government has now 
introduced into the Ohamber of Deputies a Bill to authorise the oon- 
struction of an electric railway between Brussels aud Antwerp. 
Though the scheme appears to have been originally the j int promotion 
of German and Belgian companies, it is now, saye the Financial 
Times, the intention of the Government to grant a concession for the 
building of the line to the company which offers the beat guarantee 
for safety in working, speedy construction, and financial stability. 


Cardiff.—A deputation from the Tramways Committe 
will meet the directors of the Oardiff and Penarth District Tramway 
Oompany with regard to terms of purchase of the line in 1902. 


Gloucester.—At a meeting of the City Council last week 


‚ а letter was received from the Light Railway Commissioners inti- 


mating that as at present advised they were prepared to authorise 
the constraction of the Gloucester and District Light Railways, bat 
that before preparing the draft order they would require the Oor- 
poration to pass a special resolution waiving their right to purchase 
the existing tramways in the event of the light railways being sub- 
stituted therefor. The Btrvete and Electricity Supply Committee 
reported that they had considered the matter and also the offer made 
by the Tramways Company, viz., 140. per unit for the first 400,000 
units, and 1d. per unit beyond that quantity, and had passed a reso- 
lation to the effect that having regard to the proposal that the Cor- 
poration should waive their rightto purchase the existing tramways 
and any claim to wayleaves and accept a right to purchase the pro- 
posed light railways within the city after 30 years at the fair market 
value as a going concern, this Committee consider that the company 
should be required to take the electrical energy required for working 
the proposed light rail ways from the Corporation at the following rates: 
For the first 200,000 units 2d. per unit; for the second 200,000 14 d. рег 
anit, and for the third 200,000 units 14d. per anit. After 600,00) the 
price to be reduced one-tenth of 1d. for every additional 50,000 unite 
until it gets down to the minimum charge of 1d. per unit; and that, 
subject to those terms to, the Council be recommended 
to enter into a contract with the City of Gloucester Tramways O.m- 
pany, Limited, for carrying out the proposed arrangements. Tne 
adoption of the Joint Oommittee’s recommendation having been 
formally moved and seconded, a considerable amount of discussion 
followed. Alderman Woodward maintained that they were dealing 
unfairly with the company, and were therefore preventing the much- 


desired enterprise being brought into the city. Mr. Poole advocated 


the munici ing of such conoerns, feeling confident that if those 
managed they would pay. Finally, the 
amendment to refer the matter back for farther consideration was lost, 


and a resolution that the Oouncil’s terms be exacted was agreed to. 


It was also decided to postpone the question of passing the resola- 


Чоп, as directed by the Light Hallway Commissioners, until 
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Italy.— A committee has just been formed at Sora 
(Oaserta) to promote a scheme for the copstruction of a narrow-gauge 
electric railway between Cassino and Sora. The proj:oted line 
hog give communication to 20 different villages on the line of 

а 


Leith.—A public meeting by a majority has asked the 
3 not es in Ee ишн of а hurry ye dedi the local 

mways. meet dertaking 
worth the £90,000 askoa for it TEENS ee 


London.—On 25th ult., at the County Council Hall, 
Spring Gardens, the Light Railway Commissioners (the Earl ef 
Jersey, Colonel Boughey,and Mr. G.A R. Fitzgerald) opened an 
inquiry, on the application of the London Oounty Ooancil to con- 
struct, under the Light Railways Act, 1896, for electric traction, 
four lines of tramways. These were :— 

1. A line from Clapham Common to Kingston ; 

2. A line from Deptford, by Shooter's Hill, to Woolwich; 

B. A line from New Cross, by Lewisham, to Eltham ; 

4. From Archway Tavern, Highgate, to the county boundary. 

The line from Deptford to Woolwich was first considered. 

E С. A. Oripps, Q.O., M.P., opened the case on behalf of the 

The first witness was Sir Alexander Binnie, the chief engineer of 
the Council, who described the course of the line, which would be 
53 miles long, and double throughout, beginning at tbe janetion at 
Deptford, and termina ing at Bere ford Square, Woolwich. Ia his 
opinion it would provide a much-needed connection between Wool- 
wich and the neighbourhood. There were no engineering difficulties, 
the heaviest gradient being at Shooter's Hill, where it was 1 ia 10, 
but heavier gradients were dealt with successfully at Halifax and 
Bradford. The estimated oost, including the electrical equipment, 
was £178,637. In cross-examination, witnesa said the Council took 
powets to carry goods, but it was only intended to carry paroels. | 

Dr. А. B. W. Kennedy, F. R. B., said that he had reported to the 
Oouncil that an underground system of traction could be introduced 
which would not be unduly expensive, and would not interfere with 
the ordinary traffic. In appearance it would be exactly like the 
Brixton cable tramway, and no part of the conductors would be 
exposed. As it was proposed to use the conduit system with an 
insulated refurn, the gas-pipes in the route would not be in any 
danger from electrolysis, : 

5 witnesses having been examined, the proceedings were 
ourned. 

Oa the following day the application was again considered by the 

it Railway Comm Ardea An objection was raised by Ae 
on behalf of tue Lewisham District Board that the County Council, 
while seeking powers from the Commissioners to construct the tram- 
ways, were at the same time going to Parliament for powers to effect 
the street widenings and improvemente which would be necessary, 
and it was contended that they ought to apply to Parliament for 
ү to construct the tramwaysalso, The Commissioners concurred 
this contention, and dismissed the application. | 


Middlesex.—The Light Railway Commissioners on 25th 
ult., reamed their inquiry at Westminster into the joint application 
of the Middlesex Oounty Oouncil and the North Metropolitan Tram- 
ways Company for permission to constract lines of electric tramways 
in the north-western suburbs of London, in connection with the 
northern termioi of the London tramways. The Oommissioners 
intimated that a considerable part of the original scheme had been 
disapproved or withdrawn. They were prepared to sanction the line 
from Tottenham to Wood Green and Southgate, that from Highgate 
to Whetstone, and that from Kilbarn to Edgware Oharch. 


Paisley.—At “po meeting of ratepayers on 27th ult, 
Mr. Murphy explained bis tramway proposal, and mentioned that he 
had had a conference with the Town Oouncil Committee that day, and 
they adjusted terms which would terminate the deadlock.  Babse- 
quently the town clerk came from a meeting of the Town Council in 
committee, and reported thatthey had approves of the terms recom- 
mended at the conference with Mr. Murphy, and these he read to the 
meeting. The main points are that the Corporation shall be entitled 
to acquire the undertaking at the expiry of 42 years under the terms 
of the 1870 Act, or if at the end of 25 years after the passing of the 
Act Paisley Oorporation desire to acquire the 1 com- 
pany shall support an application to Parliament by the Oorporation 
to enable them to acquire the undertaking, with the rights and 
obligations «ffeiring thereto and incumbent thereon, exoeptiog the 
portion of the line between Renfrew and Govan, on the terms of 
paying the original cost of the undertaking other than cars and elec- 
trical generating machinery in tke power house, which are to be taken 
over by valuation, the original cost of the undertaking to be ascer- 
tained by reference to the books and accounts of the oompaay. 
Paisley Corporation shall pay the cost of purchasing so much of the 
existing tramways as lie between the Cross of Peisley and the eastern 
bosndary of the burgh. They shall also pay the cost of the con- 
struction of the tramways and of the electrical eqeipment in the 
streets for the same distance. Tae Oorporation shali have the power 
to allow the Glasgow Corporation to run their cars over this portion 
of the line upon terms to be settled by arbitration, failing agreement. 


South Lancashire.—On Tuesday a House of Commons 
Committee considered the South Lancashire Tramways Bill, under 
which powers are sought to construct about 67 miles of electric tram- 
ways, connecting important centres in South Lancashire. Mr. Balfour 
Browne, Q О., opened the case of the promoters, and he was followed 
by Bir Juhn Willoz, M. P., who gave evidence for the promoters, 
Rome а and Mr. James Atherton. The Dommittee 
&ljouraed. | | ; 


progress has 


„ Sherrard Osborn” on the 6th inst. 


Tunbridge Wells.—The Corporation is likely to meet 
with opposition to the suburban electrio tramways scheme, as the 
Tonb:idge Urban District Council have intimated that they will not 
consent to the laying down of tramway lines through their district. 


Wolverhampton.—On Tuesday, May 1st, the Corpora- 
tion assumed possession ef the tramway lines within the borough, 
and they are now working them on their own account. It із the 
intention of the оона to as speedily as possible reconstruct, 
extend, and develop lines for overhead electric traction. 


TELEGRAPH AND TELEPHONE NOTES. 


. Australia-New Zealand Cable. — Reuter's agent at 
Wellington, N.Z., stated on the 28th ult. that the Hon. 
J. G. Ward, Postmaster-General, in an interview, expressed 
his opinion that a cable between Australia and New Zealand 
should be opened or run eolely by this Colony or by it jointly 
with the Australian Colonies. Не estimated that the profits 
would amount to £8,000 per annum, and believed that before 
many years the Imperial and Australian Governments would 
own the whole of the cables which now traverse the ocean 
to the remote parts of the Empire. 


Basutoland Telegraphs.—A Reuter's telegram from 
Maseru last week said that the Basutoland telegraph sysiem 
was being severely tested. It had been taken up entirely 
for communication between the Commander-in-Ch.ef and his 
forces in those parts. The Wepener garrison would have 


been cut off from the outside world but for the lucky chance 


of working through Basutoland. The telegraph operators are 
few, but they held splendidly to the:r work night and day. 


The Post Office and the Telephone.—In the House of 
Commons on the 26th ult. Mr. Hanbury stated, in reply to Mr. 
Gibson. Bowles, that the Government telephone service was 
being pushed on as rapidly as possible, and that it was hoped 
that it would be partially in operation before the end of the 
year. Owing to the difficulties which had arisen between 
the National Telephone Company and certain users of tele- 
phones in various parts of London, he recognised the neces- 
sity of urging on the Government work even more rapidly, 
and he would use his influence to get it carried out as 
expeditiously as possible. ш 

In the House of Commons on Monday, Mr. Kimber 
asked the Secretary ot the Treasury, as representing 
the Postmaster-General, what was the cause of the 
delay in the announcement expected by the public of 
the telephonic arrangements proposed to be offered 
by the General Post Ошсе, and when they were likely to. 
come into operation; and was he aware that the National 
Telephone Company were serving notices upon the present 
telephone renters that they might at any moment have their 
telephone communications withdrawn, in consequence, as the 
company alleged, of the refusal of the London County Council 
to give the company underground wayleave, whereas the 
County Council had in fact offered to give such leave if the 
company would give the public intercommunication. . Mr. 
Hanbury, accord.ng to the Times report, replied: —It is not 
considered 5 to announce the actual rates of sub- 
scription to Post Office telephone exchanges until further 
been made with the arrangements. The Post- 
master-General has no official means of knowing what notices 


are sent by the National Telephone Company to their sub 


scribers except from the ordinary sources information. 
But the hon. member for Battersea on Friday stated in this 
House the terms upon which alone the County Council would 
give underground wayleaves to the company. The conditions 
imposed are wholly in the public interest, and I am in entire 
agreement with the County Council in the course they are. 
ing. In answer to a further question by Mr. Kimber, 
Mr. Hanbury was understood to say that he hoped the pro- 


‘posed arrangements would come into operation during the 


autumn or before the end of this year. 


Smart Piece of Cable Laying.— Under this heading 
the.Sydney Daily Telegraph recently had the follow.ng:— 
The cable steamer “Sherrard Osborn,” which is owned by the 
Eastern Extension Telegraph Company, has just completed 


a smart piece of cable-laying between Flinders and Low Head, 


Tasmania. One of the two cables laid between these po:nts 
was replaced by a new one, and the work was begun by the 
Starting from Flinders, 
the vessel “paid out” the new cable at the rate of seven 
miles an hour, the entire agn of 140 miles of cable being 
reeled off into the depths of the ocean without the slightest 
hitch. The cable was brought by the steamer from Singapore, 
where it was аш шас 9 by the Eastern Extens:on Tele- 
graph Co., at an estimated cost of about £150 per milé. The 
cable, which is only 3in. in circumference, is laid at ап 
average depth of something like 40 fathoms. The “ Sherrard 
Osborn” then proceeded to Melbourne to undergo an over- 


haul. 
(Continued on page 749.) 
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DUBLIN ELECTRIC TRAMWAYR. 


. . (Concluded from page 707.) 
A HIGH pressure feeder panel, similar to those at Ringsend, 
is to be installed at Blackrock sub-station, in addition to the 
switchboard already in existence there, We gave a descrip- 
tion of this sub- 
station in the article 
already referred to, 
but since that time 
the equipment has 
nndergone а com- 
plete renewal; 
rotary. converters 
have replaced the 
original motor 
generators, and а 
new 8witohboard 
has. been erected. 
We have, therefore, 
included in this 
account views of 
the apparatus as 
it now stands. | 
The two rotaries . 
are rated at 200 Kw. 
each, running at 
600 revolutions per 
minute ; . receiving 
power at 310 volts 
on. the collecting 
rings, they give out 
392 amperes at 510 
volta on the com- 
mutator, The field 
magneta, which are 
six-polar, are provided with heavy copper plates between 
the poies to prevent surging or hunting, and are compound 
wound. | à; 


The machines are usually started by the D. C. side; but 
in case of necessity they can be run up as induotion 
motors, in which case the shunt winding of the field magnets 


il 
— у 
2.4 


SACKVILLE STREET, LOOKING SOUTH. 


№ d T ^ a: ; 
A Fi | 
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A 


is split up by means of a switch into three sections, to 
prevent the development of an excessive pressure in the 
winding due to the variations of magnetic flux. 

At present there are two high pressure feeders entering the 
sub-station from Ballsbridge,and one going out to Dalkey, as 
well as a D.C. feeder, running in either direction, There are 
віх 80-Kw. oil-cooled transformers, coupled up in threes on 
the ^ connection, 
each transforming 
from 2,500 to 317 
volts at 80 periods 
per second. 

The switchboard, 
of which we give a 
view, is arranged in 
practically the same 
way. as the three- 
phase board at 
Ringsend. There 
are two D.C. feeder 
panels, two machine 
panels, two A.C, 
feeder and  trans- 
former panels, and 
a Board of Trade 
panel. We noticed 
several features of 
interest in con- 
nection with the 
switchboard; for 
one thing,  hot- 
wire ammeters 
and voltmeters of 
the Hartmann and 
Braun type, which 
are commonly em- 


ployed on the 
Continent on A. C. boards, are here in use, not 
only for measurement, but also for synchronising. The 


ammeter transformers in connection with these are of simple 


SACKVILLE STREET, LOOKING TOWARDS NELSON's PILLAR. 


. construction, and some of them are built direct on the three- 


hase high tension conductors, as seen over the top of the 
board. The voltmeter transformers are joined across one 


G 


146 THE ELECTRICAL REVIEW. [Vol. 46. No. 1,171, Mar 4, 1000. 


phase of the system, and the corresponding voltmeters are stress of 1,200 lbs., and a breaking stress of 4,500 Ibs. Most 
provided with two scales in the ratio of transformation, во of it was supplied by Messrs. Roebling. It is divided into 
as to indicate the pressure on both the primary and the sectionsof 4 mile,and the connections with the feeders are 
secondary sides. A reactance coil is also inserted in circuit made through 100-ampere switches fixed in cast-iron pillar: 
placed on the footpaths close to the feeder poles, 

The overhead construction is carried out 
chiefly with span wire, but a considerable 
amount of bracket suspension is also used. 
The trolley is of the swivel type, with a 
special head devised by Mr. Towle, the 
electrical superintendent of the line, which 
ü to give great satisfaction, although 
the trolley wire varies widely from the 
centre of the track. The frogs where the 
lines branch are noticeable as being provided 
with a trigger, which automatically operates 
the frogs to guide the trolley head into the 
proper direction. 

The broad streets of  Dablin ar 
especially favourable to the application 
of electric traction, and the appearance of 
Sackville Street, in which there are no less 
than four tracks side by side upon which 
cars are constantly in motion to and fro, 
presents а spectacle probably unique in 
this country. Here we have a street 
which is really worth -protecting from 
the “unsightly " trolley wire; yet, strange 
to say, the citizens of Dablin tolerate the 
presence of no less than four of them. 
A visit to Dublin, however, dispels illusions 
as to the supposed disfigurement — we 
certainly saw nothing to irritate the eye, 

ROTARY CONVERTERS IN BLACKROCK SURB-STATION. while the utility of the centre poles for other 
than traction purposes was made manifest by 
with the low pressure bus bars, with a view to regulating the the decorations with which they were adorned in honour of 
pressure of supply to the converters. the Royal presence in the city. 

The high pressure three-phase switches are of the type A number of the car bodies, which are mounted on 
originally designed by Mr. Parshall for this sub-station ; Peckham cantilever trucks, were supplied by Messrs. Milnes 
they are placed at the top of the board, on both sides of the and Co., and by the British Thomson-Houston Company; 
latter, and are operated by the heavy lever 
geen below. A single attendant is able to | | — e a | ‚ = 

out all the necessary operations of 
synchronising, regulating, &.. 

We turn now to the tramway lines 
and overhead equipment. 

The rails, which were supplied by 
е e nd and 1 Me 40 der 

ong, weighing 92 Ibs. „and are lai 
on z о bed a ine thick; the 
roadway is paved with granite setts grouted 
in with coal tar and creosote. 

Messrs, Askham Bros. & Wilson, 
Limited, supplied their patent cast-steel 
automatic fixed and movable points for 
the whole of the tramways. 

The joints are bonded with two 000 
Crown bonds and one plastic bond. 
Besides the bonding at the joints, the 
rails of each track are coupled together 
by one 000 bond every 240 feet, and a 
similar connection is made between the 
tracks midway between these  oroes 
bonds. 

The poles are built up in three sections, 
one shrunk over the other ; they were sup- 
plied by Messrs. Morris, Tasker & Co., in 


three sizes, all 81 feet in length, of which SWITCHBOARD AT BLACKROCK SUB-STATION. 
the following are the chief particulars :— 
3 8 ды but by far the greater portion were built in the íremwiy 
22 e 9 2 
Weight. Diameter. deflection. ^ deflection, company’s works at Inchioore. The cars are of the doa 
No.1. 99010. 7 to 5 ins. 70010. 1 200 Ibs. deck ‘pattern, carrying 58 , and measuring 27 feet 
No.2. 1,821 ,, 8106 ,, 1, " 1.700 „ 2 inches over the р tforms, with a wheel base of 5 feet 
Ho ЗУ deve Лоа QU, 8000. 6 inches, The motors are rated to give a pull of 800— 


The tests are applied at a point 18 inches from the top; 1,000 Ibs. at normal speed, and are of the G.E. 58 Р, 
under the lighter load the temporary deflection is not to The wheels are 30 inches diameter, and are set to а gauge 
exceed 6 inches, and under the heavier, the permanent ö feet 22; inches. 
deflection must not be greater than } inch. Ten per cent. The total length of line at present completed amounts lo 
of the poles are tested in this way, and are also dropped three £64 miles of double track, while ig er portions which are 
times butt foremost on a solid bed from a height of 6 feet. under construction will eventually bring up Ше! 

The trolley wire is of No. 0 B. & S., with a working 50} miles (including the Clontarf-Howth tramway); 
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The total number of cars in use amounts to about 220, a 
number which will in time be inoreased to 800. Large 
workshops are to be built on land owned by the company at 
Rin , contiguous to the power station, where cars will 
be built and equipped, and where all repairs will be effected. 

ach car runs on an average about 100 miles a day, with an 
average expenditure of 0°94 Kw.-hour per car mile. 

. The comparative results of working of the rival systems of 
horse and electric traction are of great interest, more 
especially as the company has for very many years 

an extensive and prosperous network of horse tramways. 
As long ago as 1881 the number of ngers annually 
carried amounted to almost 10 millions, with more than a 
million miles run. At that time the working expenses 
amounted to 70 per cent. of the receipts. In 1893, with 
about double the number of passengers and miles run per 
annum, the percentage was reduoed to 64°58 per cent. for 
the second half of the year; the receipts per passenger were 
а з» and the total traffic receipts per mile ran were 
18 11d. 

The convereion to electrical working began to take effect 
in November, 1897, when part of the Clontarf section was 
opened ; but the great majority of the lines commenced elec- 
trical operation between August, 1899, and January, 1900, 


Солі, TOWER AND WAGON-WAY, 


» 33 


GENERAL ViEW ОЕ PowER STATION. 


both inclusive, go that the statistics for the latter half of 
1899 do not fairly represent the resulta of electrical working. 
Nevertheless, we find that during. that period the all-round 


compa 


E of expenses to receipta worked out at 55:82, as 
with 64°44 for the corresponding period of 1898; 
the traffic receipts per mile run were about 9}d., and 
passenger 1 4d., a considerable reduction from the results of 
It is, however, possible to separate the data relating to 
horse and electric traction for the second half of 1899, so as 
to enable us to form a just comparison between the two 
ш The results of this analysis are given below in 
etail : — 


July to December, 1899. | July to December, 1898. 


Horse. Horse. 


| Electric. Electric. 


| ы | | 
730,245 TUM 1,473,007 301,790 


Miles run TEL. 

Passengers carri ‚ | 5,527,228 |.11,081,015 | 11,61 | 
. 228 | | 11.611.893 2,540,116 
expenses on receipts | 75:06 49:34 7606 99 45 
Expenses per mile run 7253. 4:544. 798d. 425d. 
Receipts per mile run 966d. 919d. | 10704. 10794. 
Receipts per passenger 1274. 1901. 185d. 127d. 


€————————— —— — E e “«')zñ— — 
* In this half-year no general expenses were included, all such being charged 
. 10 horse traffic. | 


The deduction to be made from the 
above figures is transparently obvious. 
In spite of the remarksbly cheap 
farces—about 4d. per mile on the 
electrical linese—the tramways are work- 
ing profitably, and paying a higher 
dividend on the share capital, inclad- 
ing the heavy outlay for conversion to 
electrical working, than at any time 
prior to the inauguration of electric 
traction ! 

The following figures relating to the 
cost of generation of electrical energy 
are also of interest :— 


Total output Cost of сов! Total cost 
July to Dec., per per 
1899, kilowatt- kilowatt- kilowatt- 
ours. hour. hour. 


— —— — — 


Birgsend 


1919492 , 0574. 0808. 
Olontarf 30950 110d. 188d. . 
Ballbridg 522.5689 0 584. 1 450. 


| 


* This station is already closed. 


The enormous advantage of con- 
centrating the generating plant is here 
strikingly manifest; the cost of pro- 
duction at Ringsend is lees than half 
the average cost at the two smaller 
etationg, although at the time for which 
the figures are given, this station was 
far from completed, the engines were 
running non-condensing, and the boilers 
were fed with cold water, while the cost 
also includes trial tests and runs of the 
engines other than on the traction 
load. When we remember that the 
latter are very soon to be converted 
into sub-stations, supplied with power 
from  Ringsend, we see that the 
excellent resulta already obtained, both 
in costs of production end in working 
costs of the tramways, cannot fail to be 
still further improved. 

For the above statistics we have to 
express our teful thanks to the 
secretary of the company, Мг. В. 8. 
Tresilian, who placed abundant data 
freely in our hands. Mr. С. W. 
Gordon is manager, and Mr. 8. W. 

Nogent, O.E, is а aa while Mr. 
J. W. Towle is electrical superintendent; Mr. Н. F. 
Parshall, M. I. O. E., is ooneulting engineer to the 


company. 
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SOME NOTES ON THE ELECTRICAL EX- 
HIBITS AT THE PARIS EXHIBITION. 


By E. KILBURN SCOTT, A. M. I. O. E. 


ENTERING the Exhibition тош a | € = 
oncorde, visitors wishing 


entranoe facing the Place de la 
get to the electricity building must cross 
the Alexander III. bridge and then take = 
the moving platform which runs along | 
the full length of Ше machinery building. | 
Electricity is honoured by having | 
the best site and the finest build- 
ing of the whole Exhibition. The 


facade of the central portion faces 
down the Champ de Mars, and has 
immediately in front of it the beautiful 
Obateau d'Eau. 16, is interesting to 
note that the names of great electricians 
which н оп the walls are Faraday, 
Henry, Moree, Wheatstone, Joule, Helm- 
holtz, Kirchoff, Breguet, Maxwell, W. 
Siemens, Foucault, Hughes, Hopkin- 
son, Ferraris, and Hertz. 


| 
| 


. Cotters. | 
w, Wood wedge. 


‚Ба, 1, | 


Entering the building from the end 
rearest the moving platform we first 
come to the French exhibits which, 
curiously encugh, are in a more back- 
ward state than are those of some of the 
foreign countries. Near to the French 
: js the Belgian section; the United 
Stater, Hungary, and Russia occupy 


| 
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section, Two of these, of 2, 000 
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named countries make the best show in both engines and 


. dynamo: machinery, and it is a tribute to the organisation 


of the (German engineering firms that although they have 
the heaviest machinery their exhibit is y practically 


GERMANY. 


There are four large generating unite in the German 


1,500 Н Р. respectively, 
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Fic. 2.—2 400-H.P. WILLANS ENGINE. 


бтн. Ев. 3.—200-kw. PARSONS TURi:0-ALTERNATOR. 


—— 


the centre of the building, and then after Great. Britain 
come the German and Swiss sections. These two last- 


give three - phase current and continuous current; a Borsig 
. vertical engine and Siemens-Halske 2,000-Kw. machine 
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gives three-phase current only, whilst a horizontal engine 
and the Helios machine generates single-phase alternating 
current. Two of the vertical engines are supplied by the 
Maschinenfabrik Augsberg- Nurnberg. One is coupled to 
Lshmeyer and the other to Schuckert machines, The barring 
round is effected by 10 н.р, continuons current motors. It 


is interesting to compare the.constractional details of the 


various machines, from the somewhat slight!y-built Sohuckert 
machine with adjustable stay rods connecting the armature 
casting to a central ring, to the massive Siemens & Halske 


The Allgemeine Elektricitäts Gesellschaft, of Berlin, have 
ап exhibit in the German annexe, and show the largest 
machine in the Exhibition, a 5,000-н.р. slow speed single- 

hase alternator. The machine has 72 poles held in position 

y cotterg as sketched in fig. 1, the whole of the magnetic 
circuit being of laminated steel. The machine is mounted 
on temporary bearings, and a wrought-iron staging has been 
erected so that visitors may examine the details with ease. 
The direot-ooupled exciter i$ a multipolar dynamo of quite 
respectable size. . | | Й 
е GREAT BRITAIN.. © 

After the German, Swies Hungarian, & ., tbe British 
electrical exhibit looks insignificant, especially in its present 
unfinished state. Yet when completed it will contain two 
items which are bouud to attract а good deal of attention, 
namely, the largest Willang. engine yet made (see flg. 2), and 
Parsons steam turbines. The smaller of the two turbines is 
coupled to a 50-K w., 100—150 volts, two- pole dynamo, and will 
be shown running, whilst the largest turbine, fig. 8, is coupled 
to a 500-Kw., 2,400 volta, sing alternator, and has 
several recent improvements, inoluding an governor 
for entirely cutting off steam. Both turbines are arranged 
for working condensing, the guaranteed steam consumption 
of the small set being 84} lbs. per Kw.-hour, and of the large 
wet, 28 Ibs. per KW.-hour. The speed is about 3,000 r.p.m. 

It may be interesting to mention that the Parzons Marine 
Steam Turbine Company, Limited, are exhibiting models of 
their high-speed oross-phannel boat, with turbinea giving 
18,000 H.P., and of a torpedo boat destroyer, and it is also 
proposed to have the Turbinia stationed in the Seine. 

The Willans engine above mentioned, is triple expansion, 
and gives 2,400 Н.Р. at 200 revoluiions per minute. It is 
coupled direct to a Siemens 16-pole dynamo—armature 108 
H diameter by 21 inches long—having a normal output 
of 2,780 amperes at 480—550 volts. The get is capable of 
giving 20 per cent. greater outpat for short periods, and it 
works in conjanction with an independent jet condenser, 
supplied by the Worthington Pamping Engine Company. 

he remainder of the British electrical exhibits are :— 
A Galloway compound condensing Corliss vertical 


“Sie one Stin. engine, 600 1. E. P., coupled to a Mather 


and Platt multipolar dynamo giving 1, 600 amperes at 250 


Volta, speed 105 revolutions per minute. 
A Robey compound condensing ho: izon 


engine,5001.H.P., fitted with Richardson’s electrical governor, 
driving a 350 kw. 250-volt multipolar dynamo, speed of, the 
set 90 revolutions per minute. : | | 
Cowans, Limited, exhibit Andrews automatio cut-outs ; 
the Edmunds aro incandescent. automatic switch for street 
lighting, and the Cowan-Still regulating transformers, &o. 
Crompton & Oo., Limited, James White, Oambridge 
Scientific Instrument Company, Limited, J. J. Hicks, and 
the Aron Electricity Meter Company, Limited, show instru- 
ments, £0. | 
W. T. Glover & Oo., Limited, exhibit their diatrine in- 
sulated cables, lock armoured cables, compressed strand 
armature bars with solid ends. | | | 
Electro-chemistry is represented by the Chloride Electrical 
Storage Syrdicáte, Limited, Electrical Power Storage Com- 
pany, Limited, Sherard Oowper-Ooles, Oowper-Cales Gal- 
Vanising Syndicate, Limited, and the Headlands Electric 
Storage Battery Company, Limited. 
‚ Edwin Sachs shows two models of electric bridges and of 
IL minor applianoes in use а& the Theatre Royal, Drury 
ane 


J. and P. Hall & Оо, are supplying all the eléotrio motors 


for driving the textile machinery exhibited by Platt Bros. 
and Co., Limited, of Olapham. 

The G.P.O., Simplex Steel Condnit Company, Limited, 
Belkhaw & Oo., Benson & Oo., Automatic Magueto-Electrio 
Ignition Company, Limited, and Nobel's Explosives Com- 
pany, Limited, are aleo exhibiting. 

Of course there are many other exhibite, such as an 
imposing row of Galloway boilers, Weir's feed pampe, trac- 
tion engines by J. Fowler & Oo., Clayton & Shuttlewortb, 
Matshall, Sons & Oo., Ruston, Proctor & Oo., &0.,a fine 
show of textile machinery, the Vickers-Msxim’s splendid 
exhibit, besides the railway material, &o., at Vincennes. At 
the same time, the mild boycott which ocourred some time 
ago has undoubtedly reduced the number and extent of the 


British exbibits. 
(To be continued.) 


TELEGRAPH AND TELEPHONE NOTES. 


| (Continued frem page 744.) 


New Atlantic Cable.—The Paris edition of the New 
York Herald says that а company, to be known as the 
Ameriean European Cable Company, is likely to be formed, 
with a capital of 10,000.000 dols. (most of which has been 
subscr.bed), to take over the American. Atlantic Cable Com- 
pany and the French Cable. The company proposes to lay a 
new cable from New York to Portugal. 


Underground Telegraph Cabie.—In the Commons on 
Monday, in answer to Mr. Wyvill, Mr. Hanbury said: —“ If 
the underground telegraph cable from London to йиш 
bam proves successful, the Postmaster-General will earefully 
consider in what other directions underground wires can with 
advantage be laid down, with a view to increasing the 
stability of the telegraph system. He is not at present 
E рош to give any assurance in regard to any particular 
ocality. 


Wireless Telegraphy.—The Financial Times says that 
а company has just been formed in Hamburg, under the titie 
of Professor Braun’s Telegraph Company, for the purpose of 
continuing the experiments of Professor Braun, of Strass- 
burg, in the direction of w.reless telegraphy, the maintenance 
and utilisation of the patents granted to that gentleman, and 
the establishment of complete installations of wave telegraphy 
on land and sea. The capital has been fixed at 2, 000 
marks, and the company takes over an agreement made 
between the Schuckert Company and the syndicate hitherto 
dealing with the Braun patents. 


Telegraphic Interruptioas and Repairs;— — 
: — Oanrzs | . . Down, R 


Repaired. 

Was: Inprss:— | | 
Jamaicn-Oolon .. .. „, June 30, 1808 ... eo 
Trinidad-Demerara (1691 dupli- . po ssi 
cate . cor eee 00 aoe Oot. 22, 1899 coe ` ee 
Trinidad-Demerara (1871 origi- 


nal) 000 ete aev г ево March 14, 1900... | ete 
Mole Bt. Nicholas-Oape Haitien... March 6, 1900 ... MT 
Pinheiro 000 eee eee Oct. 11, 1899 seo ET 
Oeyenne-Paramaribo — .. . Feb. 16, 1900 S CASS 
4 Maranham EID ee be Feb. 20, 1900 ote 
Pa: á-Maranbam et өе ee March 1, 1900 
. June 70. e ec 
Manils-Iloilo ‘ - Ар]. 9, 1900 . 
Bitis- Rhodes е Арі. 5, 1900 0 ees! 
Tangier . Jan 2, 1900 өө 
т lNDINS:— | 
Haitien landlines ., Арі 21, 1900... oe 
Sourn AFBICAN:— ИРА ES JM SL 
and ond eee eee EID Oct. 18, 1899 200 ' 060 
аран Дату beyond Ата] | | 
North eee ecc ә eee eee Nov. 7, 1899 180 | PT 
Oommunication beyond. Lady- - e | | 
smith atal) eee eo Nov. 7, 1899 22 ese 


cation with offices 
beyond Kimberley and Bloem- 
fontein ... 


all cfüces of : 5 
Oolombia beyond Buenaventura... Feb. 22, 1900 ... Т 
“wid Непекіпе " 


interrupted on Persían Territory Feb. 34, 1900 ... ET 
Hicuador landlines ES Moh. 13, 1897 ... - 


Brasilian landlines, of | 
Macahe eee eee eee eee Apl. 35, 1900 [IN LE 
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The London Telephone Service.—At the meeting of 
the Strand Board of Works last week a letter was received from the 


Жа to give potios i 
with the only каа of abao 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Birkenhead. — May 15th. The Corporation wants 
азза for steam exhaust, feed water and drain pipewor 


k, &., ы 
End generating station. Bee “ Official Notices" April 2) 


- Bradford.—May 7th. The Bradford School Board ict 

гас for сев e с lighting installation at Carlton Street School. 

y be obtained from Mr. A. H. Gibbings, electrical 

те. Old "Bank Ohambers, Oheapside, on payment of £1 1s. 

aps e to Olerk of the Board, School Board Office, Manor 
ow, Bradf 


- Bradford May 94th. The Corp 
for two steam engines and dynamos of 1, 
Notices " to-day. 


 Burnley.—Msy 14th. The Corporation wants tenders 
kor laying about 2,000 yards of cable on the solid or other approved 
system. See“ Official Notices " April 27tb. 


. @lasgow,—May btb. Tenders for electricity meters are 
wanted by the Corporation. See Official Notices” April 20h. 


UNT. May 16th. The Corporation wants tenders 
for pe Tk oak arms, insulators, and iron work used io 
telephone oon Bee Official Notices” this week. 


Glasgow — May 19th. - The Corporation wants tenders 
for Зайтун э dh на ly tor wt ear of india-rabber covered and lead-covered 
Bee Official Notices” this week. 


5 14th. The Corporation wants tenders 
for Lancashire boilers, economiser, pipe work, feed pumps, two steam 
balancer, booster, crane, batteries, switchboard 
and station N маш, feeders and meters See 

“ Official Notices” April 27th 


Italy. — July 14th, The Municipal authorities of 

Sardegna), are моюн and tenders until Jaly 

14th, for tbe electric Benin ublie streets of the town. 

iculars may be obtained from, aie mes and tenders are to be 
sent to, Il Municipio di Maddalena (Bardegaa. ) 


* King's Lynn. — May 17th. The Corporation invite 
tenders steam dynamos, Lancashire boiler, economiser, ‘pipes, 
switchboard, and cables for ‘electric lighting works. See Official 
F 


. 28th. Tenders are wanted for two or 
‘three 630-кү. 
‘condensing: plant, for the electricity works. . Bee “ Official Notices " 
to- day. 


London.—May 22nd. The Central Electric Su apply С Qon: 
‘pany, Limited, invites tenders for (1) two1,200 1 E r. W 

and three-phase H.T. generators (direct-coupled); (2) six three-p 
Н.Т. motors direct-coupled to L.T. continuous current generator ; (3) 
switchboards and connections. Specifications, &o., at tho осе of 
Prof. Kennedy. As to conditions and general particulars seo our 
| Notices ? April 20th. 


London.—Jane lst. The City Corporation Streets Com- 
mittee. invite propcsals for the bire of an electrically-driven ou 
cart. Bee “ Ofici Notices " April 20th. 


London.—The Postmaster-General invites applications for 
- specifications for galvanized iron strand stay wirs for telegraph 
purposes. Bee " Official Notices " this week. 


Manchester. — May 7th. Tte Tramways Committ: e 

. wante tenders for the supply of 150 car trucks, tramway bonds, and 

| бетш work, and points and crossings. See Official Notices ” 
р 


. Mariupol—May. The очаг of State for Foreign 
ш 3 а from Н.М, Consul аё Taganrcg, 
that tenders are invited by the municipality of Mariupol, not 
| later May 16th M next, for the construction and exploitation 
cor aa tramway and the installation of electric light in tbat 
Particulars зерә. не тии ain e tara application at tte 
Commenda Department of the Foreign Office between 11 a.m. and 
5 p.m. 


ion wants tenders 
кү. each. See Official 


generators, and one or two setg of surface | 


Paddington.—May 14th.—The Vestry wants tenders for 
the execution of certain alterations to the existing electric lighting 
arrangements at the Baths. Bee “ Official Notices " April 27th. 


Perth.—May 70. The Burgh Commissioners want 


` tenders for 45 enclosed arc lampe, and lamp pillars, with switch 


gear, &c. Boe Official Notices ” April 20th. 


ау пат Lath. The Council emer tenders for water- 

team t; steam ynam ё; 
оа. mains, lamp posts, a. m Gane de 
for electricity works. Bee “ Official Notices ” April 20th. 


Tenders are invited by the 


particulam may be examined @ рика application at the Com- 
mercial Department of the Foreign О Все between 11 a.m. and 5 p.m. 


Tunbridge Wells.—The 5 — tenders for 
U NT pem wget 


Worksop.—May 28rd. The District Council] wants tenders 
for steam dynamos, balancers, boosters, and motors; Lancasbire 
‘boilers; pipes, economiser, condenser, abs feed pumps; switchboard ; 
&ccumulators; cables, joint boxes, arc and posta; 
traveller for electricity works, Bee“ Omen] Notices” to dey. 


OLOBED. 


London.—The Shoreditch Vetry on Tuesday accepted 
the tender of Messrs. Berrenberg & Co., for the supply in connection 
with the annual contracts for lampe of items No. 59 to 67 in the 
schedule, 16-0 P. lamps, being at 12s. 61. per dozen; and that of the 
Edison & Swan United Electric Light Company, for items Nos. 56, 
57, 58, 68, and 69. The tenders of the following firms for the supply 
of electric cable were referred to the Lighting Committee for con- 
side :—Biemens Bros. & Oo., Tae British Insula'ed Wire Com- 


pany, and W. T. Glover & Co. 


‘Merthyr Tydfil.—The Hart Accumulator Company has 


‘secured the contract for the supply of storage batteries to be used at 


the Penydaren Central Supply Station, Merthyr Tydfil. 


Southampton.—The Harbour Board has given a con- 
tract to the British Schuckert Company for a motor- . &., 


.at £690. 


FORTHCOMING EVENTS. 


Friday, May ьс 1130 to 1 anā 3.0 to 5.0. Cold Storage and Ice 
Associa annual meetings, Examination Hall of the 


At 9 p-m.—Royal Institution. Lecture by Prof. Т. В. 
i Thorpe on “ Pottery and Plumbism." 
 Batoiday, May 5th.—At 330. Institution of Junior Engineers’ visit 
to the Electricity Works at Poplar. 
моу, Mar 7th.—Society of Engineers. At the a ol United 
Service Institution, Whitehall. Paper on “The 
Hoonomicsl Disposal of Town Refuse," by Mr. Brierley 
Danham Healey. Synopsis:— 
Reference to methods of refuse disposal hitherto adopted— 
Variations in fuel value and rate of consumption—Capital out. 
lay and working expenses—Methods gene rally adopted ies 
into three classes—Utilising the residuam—Fumes from olde: 
types of furnaces—Grouping of new plant—sizes of main nice 
and stacks--Forced and natural draught and pressures—Steam 
boilers and results of working—Destructor firegrates— Uniform 
regularity of operations—Various modern furnaces descri 
and illustrated—Method of standardising resulte—Table ol 
results of the various systems described in the paper. 
At 5 of Arts. Prof. Vivian B. Lswes on " The 
locandescent Gas Mantle and its use.” (Lecture I) 
Tuesday, May Sth. n m Boclety of Arts. Nelson Dawson оп 
Me 
, Wednesday, 9th—At 8pm. Sociefy of Arts. A. Moresby 
White on The Improvement of our Roads.” 
Thursday, May 10th.—lInstitution of Electrical Eogincers. NMeetirg 
at the Society of Arts. Paper, A Frictionless Motor 
Meter,” by В. Evershed. 
At 3 bp Royal Institution. Prof. Dewaron' A Cep! оту 
of Obemistry in the Royal Institution," (Lecture IIL) 
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Friday, May 11th.—At 5 p.m. Physical Society. | 
P Discussion of 


da :—(1) 
Prof. Lodge's paper “On the troversy 


concerning Volta’s Contact Force.” (2) The Heat of 
Formation of s,” by Mr. J. B. Tayler. (3) “On the 
want of Uniformity in the Action of -Zino Allo 
са Nitric inse 2 Dr. 1 RB. (4) An 
lectro-magn xperiment, an en $ 
eL шина | Ooma,” by Prof. 8. P. 


Frida 1 , 185.—At 8 m. Institution of Junior Engineers 
n Palace 


at 

estminster V eie gc Messrs. B. Н. 

Joy and O. H. Rush, on A of the Motor- 
Car Industry." 


NOTES. 


A Chance for Thermo-Electricity. — A singular 
suggestion was contained in the concluding ph of 
Sir W. H. Preece’s lecture before the Institution of Civil 
Engineers—viz., that by descending beneath the surface of 
the earth, it onght to bs possible “to reach such temperatures 
that, by thermo-electric appliances, we might convert the 
lost energy of the earth's interior into some useful electric 
form.” If we know that the energy is there, we fail to see 
that it is lost,“ any more than the Irishman's kettle, which 
fell overboard and sank to the bottom of the sea. But let us 
consider by what means at present known to us this “lost” 
energy oould be tapped. А thermopile must be heated at 
one junction and cooled at the other. Therefore, one set of 
junctions being at the bottom of a deep shaft, the other set 
must be at the surface of the earth, for it is out of the 
water in ipes down the shaft for cooling 

e, t the propelling power "ай 
i e 


of obtaining electrical energy direct from heat may be 
devised. We wonder that inventors, who at present waste 
their time and occupy the valuable space of some 

journals with papers on ual motion machines, do not 
turn their attention to this really hopeful subject. But as 
for the thermo-electric appliances brought forward up to 


the present—they rank next after primary batteries. 


Cure for Burns.—The physical pain and suffering 


entailed by burns and scalds are so acute, and so frequently 
incurred, that the knowledge of any means by which they 
can be alleviated cannot be too widely A. gimple 
and, as we are assured by a well-known electrical engineer, 
Mr. С. P. Elieson, а truly marvellous o for such 


injuries, consists of а saturated solution of picric acid, which 
should be applied to the injured part for 10 or 15 minutes, 
or longer if necessary, and which relieves the pain almost 
immediately. Should а blister have arisen before the appli- 
cation of the solntion, it is wonderful to see how, in the 
course of a day or two, the blister disappears, and the flesh is 
restored to its normal colour. So efficient has this remedy 
been proved to be, that а quantity of the solution should be 
kept always in readiness in every factory, as well as in all 
private houses, so that the horrible suffering which follows 
severe burns, and so often proves fatal, may be entirely 
avoided. It is even suggested that, in a case of extensive 
injury to, вау, а child, immediate immersion in a bath of the 
solution would avert serious consequences, 


The Royal Engineers.— Speaking of Colonel Dalgety'agal- 
lant stand of 17 daysagainst the Boersat Wepener, the Standard 
correspondent remarks :—‘ The position held by the little 
force was extremely well chosen for purposes of defence, and 
to Major Maxwell, of the Royal Engineers, belongs the 
credit of converting the whole position into a practically 
impregnable fortress.” And yet Mr. Bennet Burleigh has 
seriously suggested the abolition of the fourth arm of the 
Service | | я | 


primitive innocence—or i 
outside the profession. 


committee for the sum of £2 128. 6d. to replace his watcb 


Dublin amd its Eleetric Lighting Schemes.— The 
Ойу of Dublin forms quite a ha huntibg ground 
for eleotrica] engineers, The battle of the experts 
which raged a few weeks ago over the Pigeon House Fort 
scheme must have furnished entertaining reading for al _· 
interested in electrical affairs, and everyone is on tiptoe of 
expectation for the decision of the Local Government Board. 
In the meantime, however, an important sabi ira hag 
taken place, which must have an effect of some kind upon 
‘the much-debated scheme, whether in its earlier or later 
stages. In the event of the Corporation scheme bein 
‘approved, the question of competition may have to be f. 
for only this week the House of Commons has passed, by a 
majority of 20 (voting 108 for and 88 against), the second 
reading of the Dublin Electric Lighting Bill, under which 
а company seeks power to come into city and supply 
energy. The attitude of the Government is doubtless re- 
fi in the voting of Mr. Ritchie, who supported the 
second reading. Objection was raised by several Trish 
members, whose reasons for opposition were that the Bill 
disregarded the rights of the Corporation, and sought powers 
to break up streets and enter into competition with an 
existing municipal system ; that the object of the com у 
was “to get something into their hands for which they ооп! 
make the ratepayers pay them a big profit”; and that it 
would set up а new private company monopoly. The remarks 
of Mr. John Burns were “that it was the invariable rule of 
Parliament not to grant a provisional order to a second 
company where one was already empowered to work.” “If 
this Bill was passed a very dangerous precedènt would be 
set which would delight the hearts of gentlemen on the 
other side of the House who were opposed to what was 


broadly known as municipal trading.” Has Mr. Burns ever 


heard of the question of competition in the supply of 
electricity in the City district? We are afraid that his 
“invariable” rule has been varied оп more than one 
occasion. We are tempted to wonder what would have 
been the policy of the opponents of the Dublin Company’s 
ed if the tables пад os turned and the company had 
in possession and the Corporation n rr to compete, 
It is hair-splitting to вау that a municip lighting system 
without competition is not & monopoly; and it is little 
short of absurd to class as a monopoly a company which 
: to compete with an established monopoly which has 
failed to give the town a reasonably extensive system 
of electricity supply. Often enough the very men 
who use the most extra stum ry and ahriek so 
madly in condemnation of monopolies in every shape or 
form, are they who advocate with.equal zest the setting np 
of municipal m lies. The House of Commons has on 
several occasions of late shown. that it has a greater 
5 of, and regard for, the interests of the eleotrical 
industry than are reflected in legislation of a few years back. 
Its attitude in the matter of the Power Bills, its desire to decide 


_ whether and where a limit shall be eri upon municipal trad- 
ing, and its ap гоа с оров 


iple of competition where the 
authority in the field haa not fulfilled its moral obligations, 
t to this. One important deduotion to be made is 
politicians are no longer going to be unduly. influenced 
шшк interests. is means much to the electrical 
ә ustry | с. Й | 


The Wise Men of Gotham.—At the official inauguration 
of а municipal electricity works in the provinces, not long 
ago the chairman, having perambulated the engine rcom, 
where the glittering commutators were busily grinding ont 
electricity, р to invade the boiler house—/o look for 
the engines! He was followed by his staff, one of whom was 


impressed by certain complex machines, and having inquired 


their use, was informed that they were electric pumps. 
“ Ah, yes; and where do they pump the electricity to?” 
was his intelligent rejoinder. Of course, one must not 
expect non-technical committeemen to bs deeply versed in 
electrical matters ; but the following incident shows that 
orance—is not confined to those 
he borough electrical engineer of a 
well-known colliery town in Lancashire recently applied to his 
which had become magnetized during a visit to an electricity 
works! The committee had no more acumen than to grant 
this request, which, however, greatly edified the local wits, 


i 
. ` * . — 
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The Institution of Civil Eogineers.—At the annual 
meeting of the Institution of Civil Eagineers held last week, 
Sir Douglas Fox, President, in the chair, the result of the 
. ballot for the election of ( fficers was declared as follows :— 


President, Mr. James Mansergh ; Vice-Presidents, Sir William 
White, K. O. B, Mr. Oharles Hawksley, Mr. J. O. Hawksbaw, M. A., 
and Mr. F. W. Webb; other Members of Ocuaoil, Mr. Barton 
irr d Mr. Horace Bell, Sir Al zander Binnie, Mr. B. Hall 

lyth, M.A. (Edinburgh), Dr. Henry Taylor Bovey, M A. (Montreal), 
Mr. O. A. Brereton, Mr. T. Forster Brown (Oardiff), Mr. R. Elliott 
8 Mr. G. F. Deacon, Mr. W. R. Galbraitb, Mr. G. H. Hill, Mr. 
J. О. Inglis, Mr. Alexander Inst, C. I. H. (Gorskhpur, Indis), Dr. 
Alexander B. W. Kennedy, Bir James Kitson, Bart, M. P. ш ; 
Mr. A G. Lyster R Allen McDonald (Der 
Mr. E. Pritchard Martin (Dowlais), Mr. William Matthews, Sir 
Gulford L. Moleswaitb, K O I. B., Mr. Alexander Siemens, Mr. 
Thomas Stewart ere Town), Mr. John I. Thornycroft, Mr. William 
Thwaites, M.A. (Melbourne), Prof. W. О. Unwin, B. Bd., and Bir E. 
Leader Williams (Manchester). 


Lectures, &e.—A paper by Mr. S. Cowper-Coles on 
Zino ав в Protective Ooating for Iron and Steel, was read 
before the Cleveland Institntion at Middlesbrongh on 28rd 
ult. by Mr. Н. Sayer, of London. 

- Mr. J. T. Morris is to deliver a course of lectures for 


mechanical engineers on “Electric Light and Power 


Stations,” and а course on “ Three-phase Electric Ourrente,” 
at the Est London Technical College, People's Palace, 
The lectures commence next week. See our “Official 
Notices this week for details, 

_ Before the Leeds Association of Engineers the other day 
Mr. Rowland Winn gave a paper on “Modern Motor 
Vehicles" He preferred the smaller sizes of cars, driven by 
spirit motors. Electricity was an ideal power, beownse there 
were no ar rods pd gear for prodnoing different 
gpeeds required, but np to present satisfactory accamu- 
lators had not been invented. iid 


dioe! niri, death is announoed of Mr. J. B. Morgan, 
managing director of the United Telephone Company until 
its amalgamation with the National Telephone Company. 
Mr. Morgun’s connection with the telephone commenced in 
Liverpool, whence he came to assume the ment in 
London, He returned to Liverpool after giving up the 
London management, and devoted his attention to other 
business, subeequently becoming mayor of that ойу. Mr, 
Morgan's methods were not generally considered as tending 
to popularise the telephone, but though ecoentrio in many 
respecte, some of his oritios have been disposed to огей him 
With shrewdness of pr ar am many of his old aseociates 
imi) recollections of kindly deeds unostentatiously per- 
orm 


Institution of Electrical Engineers (Irish Section). 
An ш кү meeting of the Irish Section of the 
Institution leotrical Engineers was beld at the Royal 
Dublin Society on Thursday evening last week, Prof. G. F. 
Fusgerald, F. R. S., chairman of the section, presiding. 
After routine business, the chairman announced that, owing 
to a telegram received that afternoon from Mr. В. Ham- 
mond, desiring that the discussion on the Dublin electric 
light and power scheme might not take place in his absence, 
and promising а paper on the seheme, the discussion, which 
had previously been arranged with Mr. Hammond should 
take place, would not proceed. Several pieces of apparatus, 
experimental and otherwise, were exhibited and were dis- 


e. 
——-~— — — 


` Marriage.—On Wednesday last week, at Ledbury, the 
marriage took place of Miss Luoy Smith, danghter of the 
late Mr. G. T. Smitb, J.P., Aberystwyth, and Mr. Н. С, 
Hodges, youngest son of Mr. Henry Hodges, London, of the 
firm of Meesrs, Hodges & Todd, Mr. Todd (who was best 
man) and Miss Todd presented the bridal pair with а marble 
clock, while the employés cf. Messrs. Hodges & Todd gave a 
silver salver. | 


Municipal Enterprise. — The annual presidential 
address of the Royal Statistical Society will be delivered by 
Sir H. H. Fowler, M. P., at the Society of Arts, on Tuesday, 
the 15th inst., at 5 o'clock. The subject will be “ Muni- 
cipal Finance and Municipal Enterprise," | 


— 


Dynamos v. Dynamite—A Reuter from 
Constantinople says that an Iradé has been issued prohibiting 
the importation into Turkey of all apparatus connected with 
electricity, including eleotrio bella. We hope Silomo will not 
stay too long with the Swazis ! NE 


Presentation.—Oa Saturday, April 28th, the employés 
of the Brush Electrical Engineering Company, Limited, 
assembled in one of the new shops at Loughborough to вау 
good-bye to Mr. О. E. Hodgkin, and to make him a snitable 
presentation, on the occasion of his retirement from the post 
of works manager. The presentation, which consisted of а 
bacteriological microscope and lamp, chemical balance and 
weights, 10-power Ross binocular and an album containing 
the signatures of the subscribers to the testimonial, was made 
by Mr. F. E. Andrews, the works secretary, supported by 
Mr. Councillor Yeomans. 


Appointments Vacant—An outdoor superintendent is 
reqnired for the Gigegow Oorporation telephone exchange 
system. Ап installation inspector is required for the Man- 
реа Corporation electricity department. The Rathmines 
Oouncil wants someone to canvass their district to secure 
electric light customers. 

The Greenock Police Board wants а resident electrical 
engineer for the electricity works at £300 per annum. See 
* Official Notices " this week. 


Personal.—The successful candidate for the post of 
mains superintendent at Ayr is Mr. R. Marshall, of Messra. 
Siemens Bros. The late superintendent at Ayr. Mr. 8. 
Prioe, has taken up his duties as engineer to the Pembroke 
Commissioners. 


——M— HÀ 


NEW COMPANIES REGISTERED. 


Adelaide Electric Tramways, Limited (65.676).— 
This company was registered on April 12th, with a capital of £3,000 
in £1 sbares to carry on the business of tramway, railway, and vehicle 
proprietors, locomotive, carriage, track, accumulator, and dynamo 
manufacturers, electricians, electrical and engineers, con- 
tractors, &, the first subscribers ns with one share) are :—J. A. 
Kalman, 251, Wiochester House, E O., Scotch solicitor ; D. B.uter, 
251, Winchester House, Е O., secretary; Н Yaill, 251, Winchester 
House, E. O., secretary; D. E. Kelman, 251, Winchester House, E. O., 
Colonial merchant; О. В. Kelman, 27 and 28, Broad Street Avenue, 
E O., merchant ; B. Gibbe, 251, Winchester House, E. O., accountant ; 
and G. O. Eedes, 85, Isledon Road, N, clerk. The number of 
directors is not to be less than three nor more than five; the first are 
to be appointed by the subscribers; qualification, 50 shares. 


Johnson-Landell Electric Traction Company, 
Limited (65,699).—Tbis company was 


on A 17tà, 
E. H. 


and suppliers of elec- 


Half Moon Street, W: | 
17, оно W., electrical engineer; A. Helmes, Portland Road, 
6 ne ` 
Road, Newonstle-on- Tyne, electrical engineer; A. Laing, Sanderland, 
shipbuilder; and В. E. Robson, Queen Street, Sanderland, miller. 
Toe number of directors is not to be less than three nor more thas 


£250 per annum (£250 extra for the chairman), and 
profits, Registered office, 28 and 29, 8t. Swithin’s Lane, E.C. 


ap 
the first; qualification, £100; remuneration as fired by the oom · 
pany. : office, Surrey House, Victoria Hmbankment, W:O. 
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B*mbury and District Electric Supply Company, 
Limited (65 746).—This company was on Ap'il 24th, 


electrical engineers, 
terers of electrical ty and light railwa 076, 
ero Ap eroi 


Howo, 


Stamford Hill, N., clerk; M. B. Sheerboom, 6, Ferncliff Rad, * 


clerk. The number of 
than five ; Ше 5 “© toappoint the fi-st ; Часо, 100 i 
remuneration ав o company. Registered o arre 
House, Victoria Embankment, W.O. ' 


County of Nerthampton Electric Power and Traction 
Company, Limited (65,747).—This company was on 
April 24to, with а capital of £25,000 in £10 shares, to carry on the 
business of electrical engineers, electrical apparatus makers, tramway 
and light railway proprietors, suppliers of electricity for light, heat, 
sound, and power, &6. first subscribers (each with one share) 
are:—W. L. Madgen, 8 


secretary; О. Walmsley, Daniogton House, Norfolk Street, W. O., 
aronentant: J. Renwick, 29, Hilleide Road, Stamford НШ, N, 
clek; M. R. Sheerboom, 6. Fernohft Road, N E., clerk; J. Raworth, 
2, Queen. Anne's Gate, S. W., civil engineer; and G. J. Tindall, 1, 
Wellington Chambers, York Street, Westminster, clerk. The number 
of directors is not to Ъз lese than three nor more than five. The sub- 
scribers are to appoint the first а ета ач mince. 
tion as fixed by the crmpany. Registered о urrey House, 
Victoria Embankment, WO. | 


County of Kent Rlectrica] Power Distribution 
Company, Limited (65,794) —Tbis company was registered on 
April 24ch, with a capital of £25 000 in £10 shares, to carry on the 
buspess of electricians, suppli-re of electricity, manufacturers of 
electrical apparatus, tramway and light railway proprictors, carriers 
of passengers and goods, & . The first eubscribers (each with one 
аге) are: —W. L. Madgen, Surrey House, Victoria Embankment, 
W. O., electrical engineer; E. Hopwood, 35a, Hertford Street, May- 
fair, W., secretary ; О. Walmsley, D nington House, N. rfolk Street, 
W O., accountan: ; J. Renwick, 29, Hillside Nad, Stamford Hill, N., 
clek; M. E. Shee boom. 6, Fernchff Road, N E.,clerk; J. Rawozth, 
2, Qaeen Aune's Gate, S. W., civil engineer; and G. J. Tindall, 1, 
Wellington Oba bers, York Street, Westminster, clerk. The number 
of directors is not to ba less tban three nor more than five; the sub- 
scribers are to appoint the first; qualification, £100; remuneration as 


fixed by thé company. Registered сое, Surrey House, Victoria 
Embankment, W.C. 
SUPPLY STATION ACCOUNTS. 
b Тив accounts cf the electricity underteking 
Der A of the Derby Oorporation show a satisfactory 
Fe i B improvement over previous years. The increase 
15 z in output and augmented maximum load irdi- 


cate that plenty of scope still exists for 
extensions, while it will be seen that considerably over half the 
increase in grosa revenue is credited to the item of gross profit. 


GENERAL EraTR MENT. 


1897. 1898. Increase. 
Total capital expenditure .. 465,984 276,565 £10,561 
Number of unite sold ... .. 840,783 491,068 150,280 
Maximum load in kilowatts 360 KW. 480 kw. 120 Kw. 
Gross revenue ET £7,877 £10,052 £32,175 
Gross profit ses æ. 8,208 84,466 21,258 
Average prios per unit sold ... 5194. 4:594.  — 47а, 
Tbe output was made up as follows:— | N 
Total * Public Private Number of 
generated. lampe. consumers. public lamps. 
1897 ... 32 601 130,025 210,758 77 
1808 .. 533214 189,989 951,074 77 


The gross revenue per unit bas diminished by nearly id, of 
which nearly jd. is due to lessened receipts per unit from sale of 
current. The average selling price per unit is now nearly 421. 


Ввуннов BrATRMENT. 


A 1898, | 
Gross. Per unit. Gross. Per unit. Increase 
Sale of current .. £7,963 519d. 49,662 47% 2d. —'47d. 
Meter renta ad 21 014. 21 Old. Vs 
Bupply of lamps, &c, 481 884. 347 17d. — 16d. 
Sundry ee 39 02d. 22 ‘Old. — Old. 
Gross revente £7,877 555d. 810,052 — 4914. – 6а. 
r — — Ee —— —— — 


The cost of production has fallen in every item exoepting only 
“ establishment charges" in which a trivial increase is evident, but 
the figure even of under 11. per unit is quite moderate. The works 
cost of under 2d., and total costa of under 2$4., are satisfactory 
figures for a station taraing out less than half а million unite. 


Oost or Рворосттои. 


1897. 1898. 
Gross. Per unit. Gross. Per anit. Inorease 


Coal co e eo o @1$94 06d. $1,401 78d. — 26d. 
Ou. , ' ey e : 
„ч water, and engine 934 - 17d. 307 10d. —'094. 
Salaries wages incurred 
in generation and Gistri-t — 1,073 +768. 1,158 56d. — 20d. 
Repairs and maintenance of) 
Paidings engines bolera 840 59d. 1,050 52d. — 07d. 
Works’ costa ... ... 43,541 250d. £4,009 1:964. — 544. 
Rent, rates and taxes РА 217 161, 216 10d. — 05d. 
. and expenses, 
ineer, ату oferks, 611 484. 852 428d. — Old, 
General аман | 
printing, law cargos 21 286 204. 495 24d. +044. 
8 ое 
Other expenses. 14 Old. 14 Old. - .. 
Total costa .. £4,669 3994. £5,586 9:781, — 564. 


— — — = Geers —— — P std 


Mr. Wilmeburst has stated that the net profit for the year 1898 
was £911. This was made up of the balanoe carried forward £537, 
plus the deficit of £374 of previous year, which was carried forward 
instead of being wiped off by tbe rates. | | 

The following statement in the usual form adopted by us shows 
the net result of the year's working. The interest and sinkiog fand 
charges show an increase of a little over £60, and the net result has 
been to turn a deficit into a surplus. 


190. 1908, 
Interest on loans £1,749 £1,732 
Sinking fund for repayments ..  .. 1,847 1,927 
Net proſtt .. .. .. — 388 807 
Gross profit ... ... &3,2(8 64,466 
—. 
. COITY NOTES. 


Indo-European Telegraph Company. 
Мв. J. H. Tarrron presided at the annual meeting of this Company, 
held at Winchester House on Monday last. 

In moving the adoption of the report, the CHAIRMAN said that 
since the last annual meeting, Sir William Brooke, former! 
director-general of Indian Telegraphs, had joined the board, 
and bis great experience in telegraph matters bad proved most 
helpful. The year bad brought before them an exceptional number 
of important questions. When last they met apprehension was 
felt as to wireless telegraphy, apprehension which was reflected at 
the time in the falling prices of most telegraph shares; but its 
commercial value had yet to be proved, and to-day it was not of 
much, if any, importance. A more important subject, namely, 
the reduction of telegraph rates between this country and the 
East, bad been widely agitated during the year, and frost reseure 
was still being exercised in order to bring it about. The directors 
had no wish whatever to stand in the way of a sensible reduction 
in the rate of 40. per word at present in force, but they must bear 
in mind that in this Company the approval and assent of Govern- 
ments interested was necessary to any meacure of that sort. He was 
bound to say that it appeared: highly problematical that reduced 
rates between this country and India would be followed by ony large 
inorease in traffic. The conditions of Indian trade and enterprise 
were wholly different to those of youngand ое European com- 
munities stimulated to an extraordinary degree by discoveries of gold. 
The natives of India bad no sort of relation with E., rope and would 
send no telegrams wbether rates were low or higb. Quite 90 per cent. 
of the Company's traffic was in code, and the cost per plain word 
must be a Mui few pence. Taking minimum distances into eon- 
sideration snd tbe rieks involved to land lines or oables, the tariff 
seemed by no means excessive. They recognited certain anomalies 
and they would not stand in the way if their governments did not 
object. The report told them of the gratifying intelligence that after 
negotiations extending over a very considerable period, their 
Russian and Persian concessions both been further renewed 
for a further period of 20 years from 1905, thanks to the benevolent 
consideration given to the question by those Governments, and ta 
the persevering efforts of the Company. The working of the line 
through Russia would remain in the Company's hands as at present, 
but in accordance with the terms of the original concessions, the 
ownership of the line would from the date named vest in the 
Russian Government. Their tolls had been increased and the 
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minimum annual payment insisted upon; though the bargain was 
а somewhat hard one, they were gratified at its conolusion. 
As regards the German conoession—the only remaining one—the 
preliminaries for an extension to the same term had been settled 
with the Imperial German Telegraph Department and the Directors 
had every confidence in anticipating the same benevolent 
consideration by the German Government itself. That was 
a very satisfactory announcement. It meant years of patient 
negotiations successfully accomplished. The working of the 
year had resulted in a somewhat better balance of profit than the 
preceding year, the receipts having increased by £7,700, and the 
expenditure remaining practically the same. A duplicate cable 
had been laid in the Straits of Kertoh, and they contemplated 
considerably strengthening other sections with a view to still further 
avoiding interruptions to the working from climatic and other 
difficulties. They had thought it desirable, therefore, to to 
reserve a larger sum than before. Mr. W. 8. Andrews had retired 
from: the post of managing director so successfully filled 
by him for so long А parioa. He would continue on the board, 
and they were allowing him a retiring allowance of £1,200 

r annum, which was 9 09 1 y upon the Government scale. 

т. Stratford Andrews, who had been thorougbly trained in elec- 
trical and engineering works, and was possessed of administrative 
capacity, was well acquainted with the business of the Company, 
and he had been appointed managing director. Their late secretary 
апа their late representative in Terah bad also retired on pension 
allowances, They would po submit a general pension scheme 
at the next annual meeting... Soldiers’ and sailors’ tel for 
South .Afriog were. conveyed at half rates—2s... inst of 4s. a 
word. А. telegram had been received, saying that an arrangement 
` had been made to supply the Shah of Persia with telegraphic 
messages at any time during his tour in Europe, which had now 
commenced. Cordial relations continued to exist between the 
Company and ite concessionary Governments. | 

Mr. CmarLes HoLLAND seconded the resolution, which was 
carried unanimously. я 

A resolution granting Mr. Andrews the pension allowance men- 
tioned was moved by the ОнАтвмАн in felicitous terms, and seconded 
by Sir W. Brooxs. Mr. Andrews had been with the Company 80 
ears. 
Р Mr. ANDREWS having replied in a few well chosen words, the 
retiring direotors and auditors were re-elected, and the proceedings 


“closed. ' 


"n Submarine Cables Trust. 
Tue réport of the trustees of the Submarine Cables Trust for the 


{ет ended 15th April, to be submitted to the meeting to be held in 
oridon on 8th inst, states that the revenue, including the 
balance brought forward, amounted to £24,870. The expenses came 
to £1,269,-and the payment of the coupons to £20,286, together 
with £21,555 leaving a balance of £3,815. In accordance with the 
terms of the trust deed twenty-seven certificates have been drawn 
for redemption et £120, absorbing £3,240 of the available balance, 
and leg а sum of £75 to be oarried forward. The trustees have 
sold £1,200 Anglo-American Telegraph Company's preferred stock 
to meet the cost.of accepting their proportion of new shares issued 
‚ by the Commercial Cable Company, and a small balance remaining 
has been invested in the purchase of £15 Eastern Telegraph Com- 
pany’s ordinary stock. E 


West Coast of Africa Telegraph Company. 


THE report of the directors for 1899, to be presented at the 
meeting to be held in London on 8th inst., states that after 
providing for the interest on the 4 per cent. debentures (£6,000) 
and the interest on the 4 per cent. income bonds (£800), the net 
balance of profit was £482; adding £274 brought forward, there 
remains £756, out of which the directors have appropriated £500 in 
reduotion of the expenses of reconstruction, leaving £256 to be 
d forward. There was a general improvement in trade on the 
est Coast. 


Prospectuses. 
On Wednesday, 9nd inst., the list was opened for subscriptions for 
an issue of £125,000 44 per cent. debenture stock in the Potteries 
Electric Traction Company, Limited, at the price of £106 cent. 

redeemable at £108 at certain events. The prospectus gives 

ticulars of the assets and liabilities of the Company, and the profits 
to the end of 1899. The objects of the Company are well known to 
our readers. From May i7th, 1899, the North Staffordshire 
Company's lines, about 64 miles, have been worked by electricity. 
. Towards the end of the year about 6 miles of the extensions were 
opened for traffic, and since the beginning of 1900 about 74 miles 
have been opened ; there is thus altogether about 20 miles. The 
issue is being made by the Electric and General Investment 

сешрапу The list closes to-day at 4 p.m. 

Subscriptions have this week been invited for an issue by the 
Folkestone Electricity Supply Company, Ltd., of £25,000, in 44 per 
cent. first debenture stock, at the price of 102, to be repaid on 
2nd July, 1938, at par, or earlier at 105 per cent., on six months’ 
notice. The company’s total capital expenditure to December, 1899, 
was £62,968, and the proceeds of the present issue are required for 


and for additional machinery, mains, &c., 


raise the 
expenditure to £75,000. 


the purpose of repaying bankers’ and other 1 advances, 
whioh wi 


‘To meet the wishes of certain infinential holders of 


‘Exchange. Messrs. E. 


was cold, and Cork 
often an electric tramway company found a 


^ -- ~ - - a 


Cork Electric Tramways and Lighting Company, 


Limited. 
Tun following is a copy of the presented to the shareholders 
at the ordinary genera the company, held at the London 
faces, Oannon E. O., on Monday last:— 


© 83, Street, І | 
The dircotors beg to submit the balance-sheet and revenue account 


bentures, £2,152; 

interest on . 5 PU , £97 бв. 94. ; 
© preliminary expenses o 

69,515 4s. 5d. ; sic Duden ко о vae du 

directors recommend be disposed of as follows: £3,823 to 5 per cent. 

dividend on cumulative preference shares; £3,303 166. Od. to 5 per 


dent. dividend on ordinary shares; £195 7s. 8d. to 10 per cent. 
reserved to the board in acoordance with the resolation passed and 
confirmed at ex held on July 26th and 


traordipary general meetings 
August 10th, 1808; 61,758 8s. 7d. to profit and loss new acecunt— 
& large portion appertainiog to the lighting and » certain 
a on pg to ghting and a 
the tramways were, by the nature of the undertaking, 
capacity during 1899, your directors are df opinion: 
results for the first year of the company’s operations may 
ey: With respect to reserve and depreciation fu 
directors have considered it preferable to 
mentioned £1,758 8s..7d., without making pro 
in mind that the buildings, plant, &c., are new, and that 


ER 
4H 
nii 


H 
A 
ifi 
Ae 
Bee 
ы 
ix 
ef 
29 
H 
3b 
gt 
imi 


3 
і 


ulative preference 
bentures of £100 each have been issued. The 
capital of the company has recently been increased to 
divided into 10,000 ordinary shares, and 10,000 5 per cent. cumulative 
р fererce shares of £10 each. An extension of the tramways to 
intemple was opened in July last for public traffic. It has been 
found necessary to purchase 10 additional motor cars and to extend 


; 
E 


town Oom and,as shown by the accounts, the work was 

already in course of execution last year. The supply of 

private lighting bas recently been commenced at Queenstown. 

ете pr а сое with ed соса ое 
and arrangements are comple or pu 

Qusenitown on кайыр terms to thoseof'Ootk. со 


it was decided by resolutions passed and confirmed at 
general meetings held on February 19th asd March 61у, 1900, that 

the dividend on the cumulative preference shares should, in future, 

be paid half-yearly. The directors propose to shortly apply.for an 
official quotation of the shares and debentures N в Btock 

Waterhouse and G. ‚ She auditors, . 

eligible for re-election. The directors recomimead 

that the dividends be paid on May 1st next. 


Мв. E. A. Lazarus presided at the meeting on Monday, and in 
moving the adoption of the mpor me accounts for the year 1899 
he said that the capital had inoreased t £200,000, which 
involved the possibility of an increase of the debenture issue to 
£100,000. They should have to spend £60,000 in the present year, 
and there would have to be further expenditure later on for light- 
ing. The Company had already connected 275 lamps in Queens- 
town, and, considering that they had only begun the work there 
recently, that was satisfactory. The extension from Ballintemple 
to Blac would come before a committee of the House of Lords 
in Мау. The receipts of the Company were keeping up well. For 
the week ended April 19th—which was the last return they had— 
the receipts were £4,936, as compared with 24,589 for the oor- 
responding week of the preceding year. It was a small increase, 
but it represented more than it really was, because the weather 
le did not like going out in bad weather, 
ey had last year the curi traffic. Very 
ing off in the 
second year's working, because during the first year eraron 
wanted to travel by the new electric trams. They had no 
decrease, however, and that he considered satisfactory. With 
respect to lighting they had 465 consumers who had ed for 
82,958 c.p. lamps, of which nearly 31,000 bad already been 
connected. He should like to recognise the cordial manver in 
which gentlemen in Cork had hel them in their undertaking. 
He believed that the public lighting supplied by the company was 
as good, if not better, than was to be found anywhere else. 
The resolution was carried. 


The following resolution was also adopted — 


and also because 


“That the following dividends be now declared out of the net profits of 
the undertaking for that twelve months ending 3166 December, 1:9, проп 
the capital issued on that date, viz., on the £70,009 cumulative preference 
shares a dividend at the rate of 5 per cent. for the year, on the Sn 
ordinary shares a dividend at the rate of percent for the year, and tbat 
these dividends be paid on the ist May, 1900." 
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The Caleutta Electrie Supply Corporation, Limited. 


Tux third report of directors to be presented at the annual general 
meeting at Cannon Street Hotel, on Friday, May 11th, at 2 o’clcck 
p-m., reads as follows :—. Ё TN 
"The directors beg to submit the revenue account and balance- 
eupply of electrical energy db nene on A el 17Eh, 169, aa stated 
supply of e comm on Apr , 88 
in the last report, and at December 91st last there were connt oted to 
the company's mains an equivalent of 9,463 lamps of 8 ор, of which 
8,170 lamps were for lighting pu and the equivalent of 1,293 


rposes 
lamps for power. 54,897 were sold (42,947 for lightiog and 14,850 
for power) and the revenue was £2,041 125. 2d., while the 
costs, after charging management and administration expenses to 


revenue, amounted to £1,389 16:. 5d, leaving a net profit of £651 
15s. 9d., which itis proposed to carry forward. The directors con- 
gratulate the shareholders upon this successful result of the com- 
mencement of the company's working. Applications continue to 
come in from new customers in considerable numbers, and the few 
wiring contractors in Calcutta are kept well employed. It is satis- 
factory that landlords, both European and native, show a will- 
ingness to pay for the electric og required by their tenants. 
It is reported 1 that the design of the whole station and mains is good, 
and that the supply of electricity has given general satisfaction. At 
the time of the formation of the company it was not estimated that 
any important revenue would be derived from the supply of current 
for motors, but the directors have much satisfaction in stating that 
the use of fans, driven by electric power, in place of punkahe, has 
become quite popular. It is reported that 2,000 are cf еди or on 
order for use this hot weather, and when it is remembered that a large 
proportion will be running the 24 hours for at least eight 
months of the year, it will be seen that the employment of electric 
fans will probably form a large and lucrative source of revenue to the 
company. The Government of India is desirous of g a 
General Electric Lighting Act for the whole of India, which stall 
supersede the present Oslon tta Electric Light Act, and Messrs. 
Crompton & Oo. have, with the amistanoe of the d jy of this com- 
pany, prepared a draft of the proposed new Act, which is now under 

ts consideration. The difficulties in connection with the extension 
of the company’s license to the period of 49 years have been removed, 
and the Government of Bengal have to the renewal, and also 
tothe addition to the original area of districts to the south of 
Calcutta, including the Alipore and Ballygunge suburbs. The formal 
documents to give effect to these changes are promised shortly. 
Additional mains have been laid in many of the streets in Oaloutta 
beyond those comprised in the contract; many more will 
goon be required, and further considerable capital expenditure will 
have to be incurred for the supply to the. new distriots. Under 
these circumstances the directors propose that the nominal capital of 
the company shall be increased to £200,000 by the creation of 
.20,000 additional shares of £5 each, and the necessary 
resolution to give effect to this proposal will be . submitted 
to the meeting. There are many other towns in India 
where electricity may, no doubt, be profitably employed, and the 
directors are in on for the necessary powers to supply some 
of these places. Should these negotiations prove successful, the 
shareholders will be called together to consider, and, if approved, to 
sanction these schemes and to provide the capital required. In 
accordance with the articles of association of the company, Mr. 
Edmund Boulnois, M. P., retires by rotation from the board of 
directors, and 
auditors in London, Messrs. J. H. Dancan & Oo., chartered account- 
ante, also offer themselves for re-election.” 


The Western Telegraph Company, Limited. 


Тни report of the directors for the half- ended December 931af, 
1899, to be eubmitted to the fifty-third ordinary general meeting on 
May 9th, 1900, reads as follows :—'' The directors submit the annexed 
accounts and balance-sheet for the half-year ended December 31st, 
1899. The revenue for this period amounted to £139,596 7e. 10d. 
and the working expenses to £25,596 0s. 114. After providing 
£3,200 for debenture interest and sinking fund, and £1,516 6s. 4d. 
for income-tex, there remains a balance of £109,284 Os. 7d.; to this 
is added the sum of £5,062 16s, 3d. brought forward from June 30th 
last, AEN А d of Ea 16s. 2 a expenses con- 
sequent upon carrying out the arrangements for closer working union 
with the Western and Brasilian and the London Platino-Brs silian 
Telegraph Companies amounted to £176 17s. 4d. First and second 
interim dividends, amounting to £62,379 have been pald, and 
£45,000 transferred to the reserve fund, leaving the sum of £6,790 
‚ 129% 6d. to be carried to the next account. In accordance with the 
special resolution, passed and confirmed at the extraordinary general 
meetings held on October 25th and November 10th, 1899, and with 
the sanction of the Board of Trade, the change of name 
of the company was duly effected as from December 5th last, 
In accordance with the terms of the trust deeds the firet quin- 
quennial examiration of the staff pension and superannuation funds 
has recently been made, with the result that the funds are reported 
by the actuary to be ina satisfactory condition; they do not, how- 
ever, admit of the retiring age being reduced from 60 to 55 years, 
which experierce proves would be most desirable. The actuary 
advises that in order to bring about this-change the contributions by 
the staff and the company to the pension fund would have to be 
Increased from 21 per cent. to 4 per cent. respectively. It is believed 
that the staff will readily agree to assume this additional liability, 
and а resolution will be submitted to the meeting authorising the 
directors to increase the company's contribution from January 1st, 


equivalent to over 
. useful load for the machine 


which the directors propose to pay off 8144 18s. 9d. 


being eligible, offers himself for re-election, The. 


management expenses, #987 


Il more s Metall 


1900, to 4 per cent., and provide 
to pay the pensions which have euge been purchased to December 


a sum sufficient to enable the trustees 


91st, 1899, at the age of 55 instead of 60 years. Тһе shareholders 
will also be recommended to approve of an alteration in the supet- 
онш trust deed by еа the age оцай “Шо reduced to 55 
Jearr, the company guaranteeing to make up the if any) that 
there might be in the fund on account of such reductions” n | 


The Cuba Submarine "Telegraph. Company, Limited. 


Tun directors’ report for the half-year ending December 31st, 1899, 
0 be Py pene the meeting tobe held on May 9th, at 58, Old Broad 
"Meg T 8:— ЕК | 


с pleasure in stating that the 
Foreign Office is continuing its negotiations with the Government. of the 
United States of America concerning this company’s concessions, ent of 
subsidy and claims for damage done to the cables during the Spanish-American 
War. Mr. Keith and Mr. Scott have lately visited America in connection with 
these negotiations, the settlement of which is still pending. page о, 


е 


Wycombe Electric Light and Power Company. | 
Tum third annual general meeting of this company was held on 2¢¢h 


E at the offices, High Wycombe, Mr. Alfred „ H. I. II. I., pre- 
ding. N 

The report of the directors was as follows :— 

The directors are pleased to report that . the of the company 
during the pass year, its first year of complete working, has been sat Ory. 
At the beginning of the year the equivalent of 1,746 8-c.P. lamps were со 


This number had increased at the end of the year to 7,686, and a further 4,225 
have already been applied for this year. In the above are included motors 
H.P., Which are giving satisfaction, and provide а most 

during the hours of eg ae The ‘profit of the 
year's working, after providing for debenture interest, is £488 18e. 4d., out of 


eliminary expenses, and 
to pay a dividend of 23 per cent. per annum on the. e Capital, leaving £390 
18s. 4d. to be carried to the next account. One of the directors, Мт. Gripper, 


- retires by rotation, and being eligible, offers himself for re-election 


Mr. BALTHOUSE added that the company bad now, at the end of 


.the quarter, made altogether 10,279 connections, while 2,167 otbers 
were in sight. There were also in sight motors of about 50 H. He 


estimated that the profits to the present timo were £450, or equal to 


‘the total for the whole of last year 


The revenue account, which was included with the balance-sheet, 
showed the following particulare :— 


Cr.—By sale of current per meter, £!,048 18. 6d.; sale under contracts, £79 
Зв. 8d. ; public lighting, £717 Ве. 11d. ; rental of meters and other apparatus on 
consumers’ premises, £48 5s.; rental of arcs and motors, £44 4s. ; rents reoeiv- 
able, £9 25. ; total, £1,986 бв. Id. | : T: 

Dr.—To generation of electricity, £751 0s. 74d. ; distribution of electricity, £68 
48. 64d.; public lamps, £54 48, 104d.; rents, rates, and taxes, £148 4s. 6d.; 
8s. 8d. ; insurances, superannuation, &o., £10; total 
1 £1,259 8s. 24d. ; balance carried to net revenue, £677 1s. 104d. ; total, 


£1 Ў 
The general balance-sheet was as follows :— | : i 
-Liabilities.—To capital account—amount received, £22,815; sundry tradesmen 


‚апа others due on construction of plant and machinery, fuel, stores, &c., to 


December 31st, 1899, £19,969 8s. 24d.; net revenue &coount—balanoe at credit 

thereof, £488 188. 4d. ; total, £80,916 6s. 64d. | 

hand, December Bist, 1609, £011 le, Td.. preliminary es ерен, % 18 d. 
ап есет 5 8. a expe ; 

sundry debtors for current supplied to December 81st, 1899, 464 W. Id.; 

unflnished 165 work, 2839 178. 74d.; cash at bankers and in hand, £146 10s. 5d. 


total, 
The report was adopted, and Mr. Gripper was unanimously re- 


 .Eimore's German and Austro-Hungarian Metal | 


| Company. : E 
Tum report for 1899 submits the accounts of that юрау ana of 
Actiengeselischaft. With regard to the “ ч 
company's accounts, both sales and gross profits show a considerable 
inctease, the profit on trading account being £18,209, an increase of 
£4,460 Ss. The profit and loss charges show a considerable 
due to an increase, amongst other items, of interest, freight, and 
taxes. Depreciation shows an increase of £500. The past year was 
one of considerab‘e difficulty owing to the phenomer al rise in the 
price of copper, and to the scareity and consequent high price of 
coal, Owing to the prosperous state of trade in Germany, difficulty 
was experienced in obtaining labour. The rise in the price of р 
was терсн ble for an increase of £10,000 additional working capi 
which the directors had to raise. On the other band, the increase 
in the trade done is gratifying, and the directors have abundant 
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testimony of the superiority of the company’ s коше The largely 
increased demand has induced the directors to sanction considerable 
extensions to both plant and buildings, which should be completed 
at an early date. After setting aside the usual reserve the directors 
of the '* Metall“ company have declared a dividend equal to M.120,000 
or £5 854, from which has to be deducted the amount of the charges 
of the Austrian company, , amounting to £4194. From the hal«nee 
the directors recommend a dividend of 33 per cest. or 1e. 61. per 
share, less tax, to the preference shareholders. The one-tenth of the 
net profit due to the ordinary sharebolders not being sufficiently 
large, will be added to the amoant already standing to their credit, 


Steck Exchange Netices.—Application has been made 
to the Stock Exebaoge Committee to apprint a settling dey in 
Crompton & Oo., Limited—Fartber issue of 7,582 ordinary shares of 
£3 each, fully paid, Nos. 46.419 to 54,000; and to grant a quotation to 
Robey & Oo, Limited—20,464 ordinary shares of £10 each, fully 
paid, 7,146 preference shares of £10 each, fully paid, and £135,000 
44 per cent, first mortgage debentures of £100 each. The Committee 

has ordered to be quoted in the Official List 
5 $3,333,300 additional capital stock. 


Chislehurst Electric Lighting Company.—The annual 
report of the Obislehurst Electric Sapply Company, L'mited, shows 
that the current was first senplied to consumers in Februsry, 1899, 
when the equivalent of 806 8 C. . lamps were connected. Ву the end 
of the year this number bad increased to 4017, a result the Ee 
considered satisfactory. The revenue from the sale of the Vid p 
inier ud expenditure by £83 1s. 7d., which it R 


carry forward. 
D 


TRAFFIO REONEIPTS. 


аро ете гре nob Qe M Company.—The receipte for the week 
A oth, 1900, were 4309 196 6.1 receipts for 
period, Жарына е. зе cao poe 


Cho Beisel Tram N mtteed.—The receipt tor ie 
а-н endt 1900, 2 1021 э. 64, 
coding April Eb. Id.; dearease, £4 £43 4.84 ' ue 
The pon and fecu Londen Realway Company.—Thea receipts fer the wéek 
ending April 29th, 1900, were 81,274; ditto April 20th, 1899, 21,003; increase, 
£949. Total receipts for half-year. 1900, to date, £20,962; corresponding 
period, 1608, £18833; increase E2440. Miles open April Win, 1900, 54; 


тосвіом fer the week ending 


d H 
Miles ef track open, 1900, 8; 
4,188. Number o eds, 1900, 11; 1899, 11. 


a 
| 
s 
ut 
д 


21,176 3s, 9d.; total, £5,815 is 104.; week ian) yesr— 
8 25 Oo. horse cars, £1,758 Ба. 80. айо, Vg Setrie cars, £998 ll. 24. 


Co. А £8,459 178. airs in 
m 4* 74. Aggregate to 467.606 14. 08. : eu 


1 
electrically, 2 miles 


» 1900, 69,665; ditto. 1889, 21766; 
; 1899, 15. Miles es of track open, 


eh apr rent Ray quet e metti e re ee 


08. 9 Total increase 


umber of cars, 1500. 25 


The pot Staffordshire Tram 3 Re тва p. for Ше week 
ending April 97th, 1900, 16s. od.] A 28th, 1899, 2657 
Bs 10. Aggregate receipts Tor 1 socks, 410,808 17s. Ad.; last year, 410,467 


oo 


STOCKS AND SHARES. 


Wednesday Evening, 

A wEBX that is broken by a Stock Exchange holiday (the House was 
closed on May-day) is generally a bad one so far as business is con- 
cerned, and the present has proved no exception to the rale, Vague 
talk about the possibility of a rise in the Bank Rate has militated 
. against any investment business coming into the markets, and speou- 
lation is dormant on account of the slow progress of affairs in South 
Africa. For the moment, there seems little chance of a revival of 
activity, although a general impression prevails in the Stock Ex- 
change that decided news of good import would have an immediately 
strengtheniog effect. But the optimists do not remember what 
happened after the relief of Ladysmith, the captare of Cronje, and 
the capitalation of Bloemfontein, neither of which important events 
brought in any of that public buying without which Stock Exchange 
markets will certainly go no better. 

Supply shares show a declining , although variations in 
peice are qnotabiy conned to fall of 108, in ban of Londoni Pre- 


st :—Oommercial Oable 


in traffios for half-year to date, 


ference, and of 5s. in Bmithfi:id Market Ordinary. At the latter, no 
one who reads this column will be surprised. Oounty Preference 
have been weak upon sales by holders, to whom the return per cent. 
is insefficient in these days of tight money. It isa little remarkable 


that electric supply shares maintain their prices as well as they do, 


considering that the yield is in most caves only a trifie more than сал 
be obtained by the buyer of first-clags English railway ordinary 
stocks. 

. Folkestone Electric has b:en offering some 4 per cent. Debenture 
stock, whioh seems a quite suitable investment for people in the 
neighbourhood of that resort. It is hardly the kind of investment 
for others, because the negotiability of the stock will always be a 
matter of more or lets difficulty in London. Oxford Electric shares, 
which boast a quotation in the Official List, are 62. Bleckbeath and 
Greenwich District Ordinary are no beiter than 2. Bournemouth 
and Poole remain йет at 12 and 10} for the Ordinary and Preference 
respectively. Amongst Indian shares, Oalcutta Electric Sapply keep 
hard at 7} for the £5 shares, fully paid, and Oalcatta Tramway shares 
are exac'ly £9. | 

Mention of the last-named naturally leads to the subject of 
traction descriptions. Ia this connection a heavy fall of £1 per share 
in British Eleetr'o Traction is the main feature. This has been 
caused mainly by the extremely limp condition of the home railway 
market, which has. reacted upon British Electric shares. Various 
sellers came into the market en Monday, and the dealers, who already 
carried a good many “ Tractions on their books, found themselves 


landed with yet other blocks. The sales were almost entirely of 


the Ordinary shares, and the price of the Preference is unchanged. 
In the foreign tramway section Anglo-Argentines are 4, Barcelona 
133, and Buenos Ayres and Belgrano A" Preference 53. Potteries 
Bleotric Traction at 12 show signs of weakcess in sympathy with 
their larger fellow, the British Blectric. The company’s ite of 4j 
per cent. Debenture stock will probably be taken by the present 
shareholders. 

Tust flatness in the home railway market, to which we alluded in 
the lest paragraph, is responsible for a drop of 3 per cent, in Ойу 
and South London Ordinary stock. The dealers in the market confess 
themselves unable to offer any other explanation for the fall. We 
hope our readers took advanfage of the rise of а few weeks ago to 
get out of their stock as we then suggested. It wonld.appear that 
our contention as to the new exteneion not yet proving s» profitable 
as some have hoped is being recognised, and acted upon. Oentral 
Londons are also а dull market, the rate of contango charged at the 
settlement last week being heavier than some of the balls relished. 
A few of those whose accounts are stale with old age got rid of 
their shares in disgust. At 10 Oentral Londons should be worth the 
investor 's attention. 

Bome amusement has been roused in the Stock Exchange by specu 
lations as to how and why the Board of Trade will “ come down on" 
the Westminster Electric Company, when the issue price of the new 
shares is fixed next week. It is claimed that the Board will have 


something severe to say to the company, whichever side of the 


directors' table gains its point, and the odds at present are on the 
company bsing compelled to reduce its price for energy if it is 
decided to issue the new shares at par. 

National Telephone shares have fallen to 5 upon the rapid progress 
made by the Post Office with the Government lives, and also spon 
the questions that are being asked in Parliament about the company. 
It has been announced, too, that a very large number of subscribers in 
the Bedford Estate will shortly ba lost to the National Telephose 
undertaking, in consequence of a dispate between the directors and 
the ground landlords as to the rent of the poles in the Bedford 
Estate district. Babcock & Wilcox have settled down to 55}, 
British Westinghouse Preference are 5. Globe Telegraph and Trust 
has lost } both on the Ordinary and Preference, but as the sharesare 
quoted ex dividend, the fall is only 28. 6d. and 2s. per share 
respectively. 

The new regulations concerning code cables should benefit the 


‘astern Telegraph Company to some extent, but no change has yet 


taken place in the price of the stock. "Ohinss" are quoted 16 
middle, ec the dividend and bonus, and Oriental Telephones have 
firmed up to {{ ex the dividend of 84. per share. The first report of 
the newly-named Western Telegraph Oompany isa good one, showiog 
a net profit of £114,000 forthe half-year ending December $1%, 1999. 
A general meeting will be held next Wednesday, when the directors 
propose to ask proprietors to sanction an increase in the company’s 
contribation to the S:aff Pension and Superannuation Funds It is 
also recommended that the age limit for superannuation shall be 
reduced from its present limit of 60 ycars to 55 years. ' 

About a month ago we were taken sharply to task by a corre- 
spondent for drawing attention to the weak condition of. Hampetesd 
Electric shares. The directors of that unhappy concera now 
annownos that both the Preference and Ordinary will receive во 
Gividend for the past half-year. Oomment appears superfiuous. 
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SHARE LIST ОР ELECTRICAL COMPANIEB.—TELEGRAPH AND TELEPHONE COMPANIES. 


Dividends marked § are 107 a year 


cousistizg of D whe Gat pert el the тл 


Btock Pannan done 
Present or Dividends tor Closing Closing uring Ж 
Iasue, NAME, Share the last three years, 5 "May ‘ind 
| 1897. Highest.| Lowest. 
110,900 African Direct Telegra h, 4 V Debs. eos 100 [T TN eee [FII 100 —104 100 —104 eee eos 
126,000 Amason Telegraph 5 Debes., Мов. 1 to 1 ‚250 Red. 006 100 eee eae [Ir 85 те 90 85 — 90 2 met 
875,520 | Anglo-American Telegraph .. vii E e. [Stock] 8 @ £8 Ов! 78 68 — 08 02 — 65 eee 
8,062,240 Do. do. 6 ' Prof. "e ^. [Stock 6 6 R 6 116 —116 1143 —11 1154 | 115 
8,062,240 Do. do. | De erred... 066 eee eee Stock II 18s. £1 8 144— 15 144— 14 143 [Ir 
44, Chili Telephone, Nos. 1 to 44,000 eee ose eot eec 5 4 @ 8 % eee 2 ES 8 2$ — 8 е-е ы 
10,000,0008 Commercial е oe eee TII 600 eee 100 8 8 y ^ eee 165 —175 165 —175 eee eee 
1, 563, 0781 Do. do. Sterling 500 year 4 95 Deb. Stock Red. |Stock| ... ce .. [102 —104 102 —104 1088 | 108 
16,000 | Cuba DO саара T AN — ses 504 10 | 7 8 $ ЗА 9 — 10 9 — 10 M wee 
т 8 T 10% Pref. 06.9 II) oes eee eee 10 p 5 Ф eee а” —.20 19 €— 5 “шы eee 
3 Direct В panish кш TI. eee eee É ТТ — 5. 4 —. 006 soe 
6,000 Do. do. ph y Cum. Pref. "TT! eee 5 10 TI [III 9 — 10. 9 == 10 s.. oe 
80,000 do. ‘a Debs. «68 eee eee vee ee eee 101—10695 101 —106% eee ent 
60,7101| Direct United States Cable .. woe one | 20 | BE% | B% | 3 % 14—124 111— 124 123 | VE 
.120,000 | Direct West India Gable, 4 V Reg. Deb. vs bsi EN ww. 1100 —108 100 —108 iu ses 
4,000,000 | Eastern Telegraph, Ord. Stock Eus сас we. Stock 7 Ф 17 95 „ |150 — 1535 150 —155 1583 | 1514 
1,796,000 Do. Pt Pref. Stock ni uis P „ | 98 —101 | 98 —101 101 | 968 
1.492, 2081 Do. Mort. Deb. Stock Red.. . Stock 4 7 . {116 —120 |114 —119 xd| ... i 
250,000 | Hastern Extension, ret de and Ohina Telegraph 10.|.7 7 7 5 16 — 164 | 152— 161xd| 101 | 153 
eoo [ Do — 575 (Ans. Gov [t 40 0 0784386) 100 |. 100 —108 |109 —108 | se | .., 
- = 
20,000] ^ Do. do. , 1,050—8, 050 978. 4,827—6,400 200 6 5%]. 100 —108 |100 —108 "M ү? 
820,000} Do. ; 4 Deb. Btock ee 115 —120 116 — 120 T TI eee 
800,0001| { Bestern and South African Telegraph, 4% Mort. Deb. pre "E 100 —108  |100 —108 "- aes 
9 
200, 0002 Do. am Beg М ‚ Mt. om (Mauritins Sub. ) 1—8,000 95 009 T eee 101 —104% 1CO —10395xd eee eee 
180,227 Globe ошар ove ees eee [II eee i 4j 5b 5126 11 = 12 1141— 1lgxd 118 ser 
180 а ER PIS % Pref. S 10 ho 2 өз S 16 15}— 164х 153 168 
9 reat Telegraph, of "rao ee 12 ee — 85 82 — 84 TY TI 
Halifax and Bermuda Cable, Ist Mort. Debs., м. = 
wane Tecate} since mm | | 
? uropean 6 "TT! eee — == eee ee 
100,000i| London Platino-Brazilian Telegra mie i 7 Debe. vee „ | 100 | 6 @ ee .. 1105 —108 106 —108 T T 
‚680 | Montevideo Telephone, мае, o8, 1 to 72,680 ... E i ds i- 4 4 - - 
83, 402 e Pref., Nos. 1 to 86, 499 114 4 2195 1 1 eek és 
‚400,000 | National Telephone, 1 to 400000 ^ "cnet dE 6 5 5— öt 43 — 53 d 4H 
15,000 Do. 8 Oum. lst Pref. eee (Ty) 592 10 6 8 6 14 — 15 18 — 15 1 069 
15,000 Do. 6 % Cum. 2nd Pref. ... CU 106 05160 6 14 — 15 13 — 15 er ss 
250.000 ve 5 4 Non-cum. 8rd Pref., 1 to 280, 00 5 | 5 5 6 51— 5h 53— 58 512 5% 
2,000,000! a Deb. fitock Red. Stock) 84 81 33 97 —100 97 —100 98$ | 98 
171,604 бйрй! Tolo longas lec., Nos. 1 to 171 504, fully peid 115 5 5 i— ií— lxd| 1 aa 
100,000!) Pacific and European Tel., 4 Ф Guar. Debs., 1 to 1,000... | 100 | 4 e |... |108 —106 |102 —106 ji e 
1,889 Reuter’s TT "TT TT. TT TT) TT TE 8|5 5 y 4 T 7 — 8 — ee os 
8,881 Submarine Cahles Trust. [II] 900 eee оов eee Cert. eee Ir eee 124 —129 124 —120 eee 900 
58,000 United River Plate Те] eee eee III eee 5 5 y 4 8 y 4 8 y 4 еә вое 
16,680 Do. do. 5 % Cum. Pref. Мов. 1—16,089 | 5 oes eee eee eee 
179,947 Do. do. 5 Debs. PTT) $us FTT) [Il eee seo 108 —106 108 —106 e eee 
200,000! West African Telegraph, 5 y. 4 De 000 Ll) 100 V 296 eee 97 —100 97 —100 vee ect 
80,008 | West сес of America, Nos. 1—80,000 and 58,001. -58,008 24 |... ase ds + $— 7 ve 
150,000 Do. do. 4%, Debs., 1—1,600 Bras. Sub. 100 eee [TT TT 100 —]108 100 —108 eee eee 
889,731 | Western and Brazilian Telegraph 4 De Stock Red. ... |Stook| ... 5 . |100 —104 |100 —104 es «е 
267,930 | Western aar a Ltd., Nos. 1—207,980 - 100;7%17% is 14j— 15 144— 15 14H| 14 
et wa ың 1 Tii and series, 1906 vee 129 B 3 9; vee |106 a ey isa T" 
anama 906 eee ска TT 
84,008 Do. do. 6 Cum. 1st Pref, TT 10 | 6 с5а TT Kæ si 94— of T * 
4,660 Do. do. E 6 Oum. and Pref. IT) 10 6 TT TI 7 — 8 7 === 8 coe ТҮ 
80,0001 Do. do. do. 6 y 4 De 9 Nos. 1 to 1,800 100 5 ees „өө 104 —107 104 —107 104 eee 
ELECTRICITY SUPPLY COMPANIES. 
19,661 | Brompton & Kensington Elec. Lt. Bup., Ord., 101 to 19,761 6 | 4 6%|в6%| 7— 8 7— 8 , m 
12,000 7 95 Oum. ar 5177 5 РА F 84—94 81— 94 dd in 
50,000 Charing Оговв and Strand Electricity ci 5,7 8% 9 9 — 10 9 — 10 Ob 
20,000 do. do. % Oum. Pref, 5 eee eee ove = a 54— 5? eve eee | 
000 ‘Chelsea Blectricity Supply, Ord. 5 6 B 6 „ 060— 7 63— 73 - T 
150,000 Do. % Deb. Stock Бей... Stock 44 soe TII 1 — 11 108 —111 [III see 
60,000 | City of London Toii Lighting, Ord. G 10 10 6 4% 94— 10$ 95— 104 104 94 
40,000 го, Cum. Pref., 1 to 40. TT вва eot 10 6 6 TIE 12 FT 18 12 — 18 12$ eee 
400,000 Deb. Stock, Scrip. tise. at £115) all paid | ... | 5 „|... 122 —127 122 —197 | | 
40,000 бошу Lond & Brush Prov. Eleo. . Ord. 1—40,000 | 10 | nil wi 4 94— 103 95— 103 ES T" 
20,000 do. 6% - ' 40,001—80,000 106% 6 fus 124 — 184 12 — 18 13 13 
200,000 Do. 4:9 Deb. Stock, Prov. Certa (all paid) Rd... бә 109 —112 1110 — 113 1111 1113 
26, 100 8 Elec. oe „ Ord. Shares Е 5 58 7 — — 5 T -— 
75,000 E % Ist Mort. Deb. Stock eee 100. D eve 101 —104 101 —104 » eve 
110,000 TE Hlectrio supply „ Limited, Ord. ... 8, .. a 14— 2 lj— 2 .. e 
49,810 Do. do. 6 % Pref. 51... |6% 41— 43 | 4j— 4§ 478 44 
оо ü Pis " do. я йо, 4% let Mt. Db. Stock Rd. |3tock e$; * * dc eho 143 ч АР 
, «жоро itan 0 TP. 01 to 62,500 10 5 5 4 83— is 
220,000; % First Mortgage Debenture Воск | А 45 ра mi 114 —117 us 5% 
22),000 Ds 84 % Mort. Deb. Stock Red.. 96 — 98 wee — 
6,452 | Notting Hill Electric hting ЖҮ 36 6% ich — 161 154— 163 vx T 
40,000 | 8t. James’s and Pall Mall aci Light, Ord. 5 vt. a ui ГЕ E^ 144 — 153 153 ... 
80,000 Do. do. 7 95 Pref., 20,081 to 40,080 Н 1% 83— 94 i э» 
12,000 кашы Market xu Supply, Ord. .. saws 2— 24 en 
63,000 : 4% Deb. = — 95 85 — 95 ksi 
,000 | South ш Kiss Supply, Ori. | ai - 108 44 4 — 4 44 o 
2,900 Westminster Electric Supply, Ord., 101 to 80,000 id бз Ф ux * 18 Ф uic 153 | 144— — 15 | 14% 
* Bubject to Founder's Shares. on 
Unless otherwise stated stated all shares are fully paid. Md мыгы 8 —— 
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SHARE LIST OF ELECTRICAL OCOMPANTES—Oontinued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 
— 


sent , oeng Bustness 
ез Quotation weeh ended 
April 25th ay 2nd. May 2nd. 1900, 


65,000 | Aluminium shares, Nos. 1—65,000 ... кк ies сое 
90,000 Do. 4 % lst Mort. Deb. Stock Red. 
80,000 . eae 
6 


53,000 Cum. Pref. eee eee eee 122— 18} 124— 18} 
300,000 Do. do. 5 45 Perpetual Debenture Stock 124 —127  |124 —127 1253 | 125} 
45,0001 |t British Bleotric Works Oo., Ord. £1 shares, 50,001— 95,000 1— 1 — 1 
50,000 | Do. do. 6 €, Cum. Pref., 1—60,000 ... i-— 
500 Do. do. 44 % 1st Mort. Deb. dae S РЕ „. | 99 —101 99 —101 
40,000 | British Insulated Wire Ord., Nos. 1 to 40,000  ... 15 Y 15% 20 Y 11 — 12 11 — 12 
27,600 о, до um Pref Nos. 1 to 27,500 ee . 6 = 6 — 64 


T. 6 7 "| ig 2 | ц 2 
6 6 , 2 
eb. Stock Stock - 

eee ® 108 —106 108 —10⁵ 


Oallender’s Cable Construction shares, Nos. 1-20, 000 ...| 5 121 15 %| .. | 144— 16h |144— 15 | 158 15 
Do. do. 5 V Опт. Pref. TT ө» ees 5 TIT ТҮ eee 54— 8 541— 6 ТТ eee 
Do. do. é$ f lst Mort. Deb. Stock Bed. |Stock| ... - . |113 —116 |112 —116 sis 
Shares 009 eee oes 10 eee eee eee 10 —À 102 10 — 103 108 
61,088 Do. do. Pref. haif-shares ids бая 5 |... de - — 5} &й— $: yis 
447 do. Def. do. [TT [II еөз 5 ITI TT • 5 пе 54 b == б 


; Do. ds 
855,000 | City and South London Railway  ... m sv „Stock 142%! 2%! 1 07 — 70 64 — 67 65} | 63 
87, 500 Do. do. Ord. shares, Noa. 22,501 to 60,000 TT вео 10 N ҮТ li% 6 — 7 8 — 7 ха T eee 
82,008 | Crompton & Co., Nos. 1 to 83, 0 . ise Sos 8 : 699 .. 8)— 4 81— 4 зн 3i 
100,000 Do. 5% 1st Mort. Reg. Debs., 1 to 900 of : 


#100, and 901 to 11,000 of £50 Red. f| ‘| = | = | = | —102 99 102 - 


99, 201 dison & Swan Utd. Hl. Lgt., A" shares, £8 pd. I to 99, 261 5 6 6 5 2— 3i 2 — я, 
17,189 Do. do. do. ** A” Shares, 01—017,189 51 6 6 E 8)— 4i 84 — 
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ELECTRIC WIRING DISCUSSION IN 
GLASGOW. 


Engineers and Boipbailders. 

From the extent and practical nature of the discussion which has 
followed this paper, i$ is evident that there was no need for Mr. 
Obamen to apology for bringing this subject before the Institu- 
tion. Under conditions this wiring question is always before 


us, at least in fact, if not in name, and there are many who maintain 

electrical industry of this country will not take its proper 

really progressive until many of the points now mostly 

kin only in discussion, have found effective and practical settle- 
men 


has hitherto been во y 

alternative methods, either in the form of pipe or conduit, or lead- 

5 systems, as at the moment most seriously competiug for 
on. 

As an engineer, he seemed naturally to favour some form of conduit 
system as providing the best mechanical protection, and which would 
be installed upon uniform and work lines. For this reason he 
did not expend too mach praise on the less mechanical systems, on 
lead compo. piping, or on lead-covered wiring systems where the 
insula ion employed on the wires is hygroscopic, and must for its 
DE сше NETT OD шешн Ык жаш 

en bing. 

In connection with the obvious development of metal-armoured 
wiring systems, Mr. Ohamen raised the timely point as to the greater 


nails, for instance, not only causing troable by шочщ шо i 


the 


cost. 


ly threaded upon the wires (so that the advantage of 
ple was entirely neutralised), whilet wired ter- 


g in 
direct contact witn the metal side, imperfectly reamed pipes caused 
the wires, and “earths” and 


finished his paper by pointing out how improvement could be 
the “tree” and “ distribu- 
that the present systems were 
ngt sufficiently standardised so as to reduce the unnecessary amount 

time which the contractor's men spent in fitting up consumers’ 
houses, and that the cost of wiring work might be redaced in this 


by better if 
act a у design, even heron, а рачы BASTA. 


Н 
3 


long-distance 
present, the 


the water pipe. be connected systematically—that is, the Board of 
Trade principle o 


аз а conductor as well as a protector. 
Taking houses as they found them to-day, in the majority of cases 


ing mpi 2 careless workmanship oftentimes resulted in the 


vigoro 
that he was strongly in opposition to Mr. Ohamen’s point that the 


рое bring on still further disastrous results. As regards the 


lasgow at the moment, when they were arranging two electric 
stations, one for lighting and the other for tramways. Taere was to 
be no breach of Board of Trade regulations if the power station 
supplied lights everywhere over its system with earthed connections 
at all points of the distribution, and the lighting eta tion itself could 
take an eartbed connection from the tramway station, which had its 
return earthed at every point, and yet the householder who took his 
lights from the lighting station was not allowed under present regala- 
tions to mak, an earthed connection at his houte. He thought Mr. 
Obamen’s paper constituted ons of the strongest arguments for the 
introduction of earthed connections all over the lighting system, bat 
felt that Mr. Ohamen’s position was such that he had to make the best 
of things as at present existing. Hs felt strongly on this subj sct, as 
he considered the only way of satisfactorily meeting the essential 
requirements of safety and moderate cost was to do away with double 
wiring, and use а concentric system, in which the continuous earthed 
. His company 
installations 


had years past to carry wiring 

which had to be connected with the Oorporation station, because in its 

opinion the methods of w thus encouraged could not, from their 

point of view, be satisfactory, either mecaanically or 

economically. Че коро о анасон and conclusions of the 

paper, bat thought that Mr. Ohamen should not bind himself as sup- 
the Board of Trade regulations. Asan electrical 


wire 
manner according to his own ideas, and that the Board of Trade 
should not object to his earthing one side of the system when, 
from the householder’s point of view, it could be proved that it was 
a right and safe thing todo. He instanced several cases of 
where the buildings had been wired by concentric earthed ооп» 
actors in direct contravention to the iioc al p fiat элш other 
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ALD Dmur said experience had been princis 
ship Woni. рена ене Sasa ship builders had succeeded 
their prof independence, sven with the Board of 


once. He thought a combination of the “tree” and the “ distri- 
bution board” system, such as suggested by Mr. Ohamen, might be 
adopted on board ship with advantage. The real difficulty of a 
wasthe continual presence of moisture in the shape of salt 
water, bat hit experience showed a wonderful freedom from accidents. 
He objected to iron pipes, as he found that the pipes were water- 
and were not so flexible under the particular conditions as 
-covered wires. 
Mr. W. B. Sams considered that the main point appeared to 
C workmanship, as well as the provision of 


workmanship in electric wiring was behind the standard 
usual for workmanship in any other branch of trade. In respeo: to 
“ earthing,” he thought earthed concentric systems would no longer 
electrolytic difficulty now that higher pressure and smaller 
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He disagreed on the question of “bunching,” for 
whereas Mr. Chamen considered bunching was dangerous, be (Mr. 
Sayers) preferred to call it sub-division, and thought that benching 
to some extent was desirable for practioal reasons, for the larger the 
cable the greater the amount of power present for destructive purposes, 
whilst the chance of damage occurring to a group of bunched wires 
was remote. To bunching some limit should be assigned. He 
out to Mr. Bathurst that a system of the kind һе had 
bed with a bare conductor, might rapidly go wrong if water 
got into it, as the salt of copper or iron might attack both conductor 
and insulation, and he asked how this system could be made water- 
tight. 2 point was answered later.) 
Mr. H. Овораи Tipp stated that he had devoted considerable 
to wiring on sbipboard, and мере ar that it might be taken 
for granted that (excepting where Board of Trade regulations had to 
be considered) what was good enough for ship work should be good 
enough for land work, although the converse might by no means be 
the case. He pointed cut that whilst on ship work, with its com- 
paratively short runs and densely clustered lamp points, the entire 
absence of jointa of any kind in the wiring was advisable and a 
sible condition, it was not one that was so readily attained in land 
installations. Of the three systems now commonly in use—wires in 
wood casing, wires in lead casing, and wires in steel or iron casing— 
һе could not understand why electrical engineers had put up with 
the former so long. He thought thai wood iiag should be 
abolished, e when used ply as covering for ornamental 
＋ He thought Mr. Chamen was correct in his condemnation 
of use of thin iron skelps, for even when put up in the most 
workmanlike manner, they could not in the first place be electrically 


m than a gas fire caused electrically 
stem. He feared that there 


was а 

on an iron pipe system imperfectly, electrically, and asked what was 

the advan of a pipe system of running ? When the idea 

was introduced it was with the provision of junction boxes, 

reels „ a at “this Eu ee а у бнз 
uw eory, 

but present ce showed ace 1 be more ba le 


im — to lead sheathing of wires, he thought that a 
чийыш үдә, it would usually cause a direct short circuit, and 
this he а point in favour of this system in comparison with 
wood casing; as it was better to have a dead short circuit and blow 
the fuse immediately, rather than have a high resistance fault which 
might be neglected until damage was done. He thought that оол- 
centric wiring in which both wires were insulated, would never come 
into extensive use on account of the difficulty in making satisfactory 
joints, — concentric tively’ used for „мату гиа &o., and 
w were oom ew, was uently used. 
thought sufficient соза оп could be Y fforded 
a мер er gr s pratis T a oa 
wn а len gas- or one e steel 
referred to. Wires which were Tea = 
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oint boxes were 
employed. The objections he saw to the first were, internal con- 
densation or sweating, possible damage to cables when drawing 
in, and imperfect continuity of the metal sheathing. In this latter 
case, he instanced the difficulty experienced in obt metallic 
continuity in a tramway system. Ho thought that the conduiting of 
an old building meant an abnormal amount of cutting away, and 
that it was difficult to conceal the tubes and boxes, and suggested 
the possibility of ite ва gr bad work, because dishonest con- 
tractors might join on inside the tube lengths of wire of inferior 
quality or smaller siz», whilet examination could not be made without 
difficulty. The only objection against lead-covered wires was their 
liability to injury from nails, which he thought was grossly 
exaggerated. He thought Mr. Mavor, as a largo user of lead-covered 
wires, could give suggestions on this point, and pointed out that 


thousands of miles of lead gas- pipes wers in daily use in Glasgow 
and it was not the custom of. the citizens to drive nails at random 
into the walls of their houses aud offices; that electrical ongiacers 
invented difficulties which were really non-existent, and then com- 
plained that their efforts to overcome them resalted in their being 
unable to cope in price with gas-piping. He also thought that ina 
twin-wire system the chance of damaging one conductor without 
damaging the other was very remote, and that if not quite so remote 
as in the case of a concentric cable, a short circuit and not a 
leakage must occur in the event of nails being driven into the lead. 
Ia the case of damage from nails it wasa simple matter to paw the 
cable through a short length of iron barrel where it was exposed to 
the danger. Mr. Bathurst had suggested that lead sheathing of cables 
decayed when laid in plaster, but this was another instance of what 
he considered a difficulty specially manufactured for the benefit of 
the electrical contractor, and he offered an opportanity of examining 
gas and water-piping (? lead or compo.) which had been in use for 50 
years in plaster where the iron tub» would have become “ red oxide." 
It was well known that in many places lead was the ouly metal un- 
affected by destructive fumes. He thought the metallic continuity 
of lead-covered systems could be obtained by soldering the joints 
throughout, and the cables were not liable to injury as in the case of 
wires drawn into tabes. There was no internal condensation, and 
old buildings could be wired with a minimum of cutting away, and in 
many cases with none; the cables were easily concealed, additional 
lamps were easily attached, joints were made in & manner more 
reliable, careless or improper work was readily noticed, the job was 
neat, апа the first cost moderate. 

Mr. J. M. Munno thought that no apology was needed for Mr. 
Ohamen’s practical and useful paper, and the reason why wiring cm- 
tractors had not worked out the standardised parta of а satisfactory 
wiring system, was probably because the local contractor was ham- 
pered by the brilliant galaxy of local electrical engineers, not to 
speak of local Oorporation electricians. The wiring contractor was 
not free to use his own system, and in order to meet competition 
under the prevalent fetish of competitive estimate, the tenderer was 
forced to curtail the time thet should be spent on installing the 
work. The firm which unluckily under-estimated it generally got the 
work; the troublo was over-eagerness of competition. The worst 
тү system fitted һу capable workmen with a reasonable time to 

o the work in was safer than the best system fitted under the condi- 
tions too often prevailing. Mr. Ohamen might search for а perfect 
qum of wiring, bet the British workman could still make or mar it. 

e qualities for a perfect system had been clearly stated, bnt it 
must be cheap enough to foster demand. The station engineer could 
not gauge the insulating condition of his mains if the onters of the 
consumers were full of leaks to earth, all, perhaps, individually too 
smallto melt the controlling fuses, and recurring too often to be con- 
trolled by periodical tests. He, as a contractor, would weloome 
increased stringency of Corporation rules as tending to raise the level 
of work, and contractors could desire nothing better than that civic 
electricians should, after discussion with the trade, select one or two 
илен and lay down stringent spscifications to which all must 
conform. 

Mr. BArBUBST (answering the points put to him) replied to Mr. 
Ssyers's question, that he did not see why it was more difficult to 
ро an air and water tight electric pipe system, when properly 

gned material was used and screwed jointe were made, than it 
was to instal an iron pipe system. His (Mr. Bathurst’s) experience 
with a bare copper wire inside. steel armoured insulating conduits 
showed that if water was collected inside the pipe the first tendency 
ofany current leaking between the inner and the outer conductors 
was to dry out the moisture, but failing this, the final result was a 
short circuit, which immediately blew the circuit fuse. In other 
words, slight trouble removed itself automatically, but the continual 
blowing of a fuse indicated serious trouble, which had to be attended 
to. The insulating lining adopted was resilient, and it was found 
that after the end of the conduit had apparently been trimmed square 
with the tools provided, the lining still tended to protrude, so that if 
two pipes were screwed up end to end iato а socket, there was a ted- 
dency to form an inside seal in addition to the protection afforded by 
the iron socket from the outside. A simple test apparatus had been 
designed, so that the workman could from the deflection of a galvano- 
meter note whother the joint was a good one electrically, and experi- 
ence showed that if electrically. correct, mechanical perfection fol- 
lowed naturally. Ho maintained his statement that time would 
show that insulation applied in a tube form would be found to 
have many practical advantages. For instance, in the case of fuses 
changed, the loose inner copper conductor could be barnt ost 
without destroying the surrounding insulation, whilst any slight 
heating trouble arising from overloading would be indicated by smoke 
or smeli without necessarily serious damage. 

On the discussion being resumed on March 20th, 1900,— 

Mr. W. M'WRIRTEB referred to the peculiar nature of rubber, and 
the liability of all insulatiog material to perish, and thought the 
suggestion to use lead-covered wires a good one. He preferred to 
instal wires as much as possible on the surface, as new plaster could 
affect the lead covering and caused trouble. Rsferring to uawelded 
tubes, or skelps, hs thought that system would be an exoellent one if 
а joiner could Ъз prevented from putting nails through the tube, and 
he had come to the conclusion that a joiner could drive nails through 
ith of an inch steel plate, so that the resistance of th of an inch cf 
metal was of no use. The main point was that the work should be 
properly fitted up aud carried out, sud whilst several speakers had 
deplored the skill of the British workman, he thought that the 
masters and engineers were alone to blame. The oid system of 
apprenticeship had died out, so that men presented themselves who 
were in gross ignorance of the work entrusted to them. Не con- 
sidered there was a growing need for certification of properly qualified 
workmen, He thought that if there was any profession in the 
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country which had cause to “bless or ban” the Board of Trade, it was 
the electrical engineers, who were nursed not only by the Board of 
Trade, but also by the fire offices, the municipal „ and last, but 
not least, the consulting engineer. 

Mr. S. Mavon defended Mr. Ohamen, and showed that as a Oor- 
poration engineer, he contrasted favourably with corporation engineers 
elsewhere. In Manchester, for instance, the en had taken it 
upon himeelf to specify what apparatus should be used in the con- 
sumers’ houses. As regarde the question of workmanship, he did not 
think wiring required skilled tradesmen, except in respect to joiners’ 
work. The material was obtained from the suppliers, and had only 
to be put in place, and any intelligent man, after six months’ train- 
ing, should be competent to make a joint. He thought there was a 
necessity for stringent inspection during the progress of the work, 
and that this should be looked after by the insurance companies, as 
they really bore the risk. The question of standardising the 
was an important one, and had not yet had sufficient attention. 

Prof. A. Jamieson said, in reference to Mr. Denny's .emarks upon 
early ship lighting, that he had acted as the consulting engineer, and 
that extra care had been taken in fitting, and only the best class of 
insulating material used throughout, and that these were the earliest 
examples of the singlo-wire system, the ship's plates being used as the 
return path for the current. He agreed 

t-day wireman and the causes of slip-shod work. Whilst he 
sympathised with the Board of Trade rules, when they were first 
drawn up, he thought that these rules could now ssfely be modified 
so ав to include the earthed-return systems which had boen advo- 


cated. : 
Mr. James Dewar, during his 14 or 15 years’ ence, had 
advised architects to make provision in buildings for electric wiring. 


The best workmen could not do the best work on a finished building 
unless due provision had been made. He thought mechanical pro- 
tection for the wires was a very important point, but his experience 
was that the interior of the tabe was a more important matter than 
the exterior, and he had never found ordinary iron piping absolately 
free from defects inside. A grievous orror in the standardisation of 
fittings was the smallness of the present bayonet socket holder. He 
thought that whilst the engines, dynamos, switchboard, and other 
parte of an installation might require 5 per cent., the wiring had to 
receive 50 per cent. of the contractors time and ability, as, in bis 
‚їп 99 of every 100 installations which came under his 
observation, he found a failure in the wiriag. 
Mr. Sars pointed out that Mr. Ohamen had recently Yormulated 
а rule that tubes containing electrical conductors were not to be put 
in contact with or near gas-pipes, and thought there would bs 
difficulty in having this rule carried out, because no one 00014 prevent 
the gasfitter coming afterwards to fit gas stoves or something, or 


preveni him placing his pipes in contact with electrical tubing. Oa 


her hand, he thought 16 а wise and 

electrical tubes should be made conduc throsghout either by 
means of proper couplings or copper wire. 

Mr. A. B. BiaGABT pointed out thet a new bu in bis own 

had recently been lit by electricity, and not long after a serious 

escape of gas took place; examination showed that in some part 
of the building a had been driven into contact with the electric 
wires, and that a soft ipe had asa consequence become melted. · 

Mr. Онаман, in reply, defended the Board of Trade by stating that 
they received so many recommendations and representations, that 
the main result was bewilderment. Mr. Tidd had raised the question 
of electrolysis, but he thought that many members of the Institution 
saw that the three-wire system offered, perhaps, the best safeguard, 
if the Board of Trade would allow them to earth, not at one point 
only, but also at the feeding points. Before this departure of usin 
concentric wiring in houses with the outer conductor uninsula 
was followed, however, a proper balance of the loads on two sides of 
tbe system was desirable. He pointed out that the condensation in 
and draining of iron pipes might prove a difficulty, but it would 
seem possible to overcome this. He questioned the relevancy of Mr. 
Olark'e comparison between the imperfect contact occurring between 
rail ends and fish plates, and the kind of contact it was possible to 
maintain with a good tight-fitting screwed joint. He questi med 
the bunching” suggestions of Mr. Sayers, and thought the idea of 
using many small wires in one group led to the impression that they 
could be treated like so many bell or telephone wires. He pointed 
out that the great objection to wood casing was that any place might 
become damp at some time or another. He thought the corrosion 
of the lead sheathing of house wires should not be attributed solely 


per provision that the 


to the action of the plaster, but that it b:came electrically charged 


from end connections, and that the current trave 
electrolytic action. Iu Glasgow he had taken a new departure in 
respect to three-wire continuous current supply by using three-wire 
concentric cable, arranging the earthed or neutral conductors outeide 
the others, and next to the lead sheathing, во that the sheathing 
ing at the same potential as the earth, no electrolytic action was 
le. The end connections still had to be looked after. He had 

had some cases of fusion of the lead covering by its getting “alive,” 
but this was very different to electrolysis. Although he had spoken 
indifferently of the Simplex tube system, he had since writing the 
paper been asked to see an installation carried out with this kind of 
tube, and he was astonished to find how well it could be done. Some 
contractors used this material withost the elbows or joint boxes 
designed for use with it, and he had found places where two tubes 
were brought together at right angles to each other, and mitred off. 
He wished it to be understood that the five or six cases of fire that 
had occurred within a short time in Glasgow, were owing to the 
abominable way in which the work was carried out by men who 
should not have been allowed to touch anything electrical. In 
respeot to the encouragement of gasfitters, he thought that those he 
had come across knew their business, and could handle compo. tubes, 
solder, and blow-pipes in a workmanlike manner. He thought the 


it caused 


with the remarks as to the 


poem vide CCC 
nger. Knowing the way in which certain buildings had been 
wired, he had tried to call the attention of a fire insurance secretary 
to the matter, but the only result achieved was a letter thanking him 
for his interest in the matter, and hoping that he would succeed in 
{чш бшщ cere Mian Ку Were He was afraid that it was the 
ше ce managers rather than the fire office inspectors who required 
Ce. | 


A DIRECT READING POTENTIOMETER. 


Тив wide-spread use of the potentiometer method of measurement 
bas caused great attention to be directed by instrument makers to the 


Fig. 1. 


construction of apparatus, by means of which acourate and reliable 
results can be obtained with the minimum of calculation and com- . 


One of the latest devices of this nature is that made by Messrs. 
Elliott Bros., which we illustrate, and which represents the result of 
рано improvements in detail, extending отет а long period. The 


points aimed at in this instrument are the quality of direct 
о (S OA 
E (9 B 


Fia. 2. 


reading, and the substitution of 4 short length of slide wire, practi- 
a answering the purpose of a vernier, for the long wire originally 
vogue. 

The general arrangement of the potentiometer is shown by the 
photograph, fig. 1, and the diagram, fig. 2. The instrument occupies 
& space 14 inches square in plan, and is 8 inches deep overall. 
| super. So fig. 2, the resistance wire, в n R, which forms the 
essence of the apparatus, is divided up into 149 sections, with а corre- 
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of a section. Thoas the com- 
bination is equivalent to а slide wire divided into 15,000 parts about 
1 mm. in length. Adjustable resistances of overlapping ranges, o, P, 
: and о, are inserted in series with the potentiometer wire and the 
оз cell ии ааа the саа. at and в, while : 
ге, C, protects rom injury by t application 
четке These resistances are seen across the middle 
Tbe galvanometer is coupled up to the terminals, p, n, with which 
the short-circuiting key, x, is also connected ; the other permanent 
connections go to the sliding contact, 3, and the bar, E, while the 
other bar 1 is joined to the sliding contact r, which is provided with 


an open- t key, w. The bars н and т can be connected with any 


v. 
їп fig. 1 that the numbers indicating the position 
of the slider, 7, on the potentiometer wire are arranged round the edge 


a device which ensures that the slider shall stop 
definitely on one or other contact sted, when the onding 
nember is visible at the window close to the divided In 
making a reading, the number exposed at the window is noted, 
followed by the position of the pointer on the divided scale. Thus, 
Suppose the number to be 70, and the pointer to stand at 23 on the 
soale, when the usus] balance has been established; then the corre- 

reading is 7,093, and if the resistances, О P Q, have been 
‘adja so that a reading of 10,000 represents 1 volt, the P.D. under 
test is 07023 volt. The process of making ons is thus 
extremely simple and direct, all the figures to be noted being 
breught together and clearly indicated, while for measurements 
requiring only a moderate approximation to accuracy, the numbers 
on the disc may alone be used, and the finer readings on the slide 
wire dispensed with. 

By means of the usual divided resistance box, pressures up to 600 
volte can be accurately measured with the instrument; to prevent 
danger to the person when dealing with such ea н, all the 
metal parts are insulated, so that they cannot be accidentally touched 
while making observations. Tce addition of a suitable standard low 
resistance enables currents of any magnitude to be determined, and 
with the aid of a few standard resistances, such as the multiples of 
10, a wide range of resistance measurements can be carried oat. 
A standard cell is, of course, indispensable, except in the latter case, 
as well as one or two storage cells and a galvanometer of the 
d'Arsonval type, or one of the modern improvements on the latter. 


STEAM ENGINE THEORY AND PRACTICE. 


proximately ali 
the same moment out of the same ladle in equally dried moulds made 
by the same man, and they must be bored out with tools of equal 
89, and fitted with covers and pistons made in a manner 
to the cylinders And when all this is done there will still 
be differences cf surface texture, and the bebaviour will differ when 
under steam. No man 


The are very well so far as they go, but they do not go 
tur ‚ and they fail to inclade two of the most important, 
the interior surfaces AMET 
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FIRE AND ITS PREVENTION. 


OamapDa—bealthicst and comeliest daughter in the-great I 
family circle—has found a жер к» in the affections 
Motherland of late. Boer threatened Briton, and the hardy 
Oanadian soil came forth in the of their race to wield 
weapons in the defence of right and reason, and to vindicate 
freedom of colonialism. We were not slow to appreciate the 
of their sacrifice, to praise their valour, to applead their vic 
With their aid, and that of the other Colonies who have 
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needy ? 
Though there is much to do with unlimi 
famine funds, the interests of the 18,000 


overlooked, but the will 

effect will bo a tighter gap of hands across the sea, and another will 
be an increasing anxiety on the part of fire authorities 
nearer the day when great fires of this kind shall be rendered less 
possible. Of recent 


from those with ready hearts and hands laden with gifts 
ted 
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proceedings come opportane 
edited by that well-known architect, Mr. Edwin О. Sachs, the chairman 
of the executive, and a к! glance through their contonts impresses 


ө proceedings now before us contain such matters 
as the following: — Fire teste with un colamns; the e ffect 


beams) ; fire with 
ceilings (Asbestos and Asbestic Oompany); fire tests with glass 


testa with glass (casements and skylights with Luxfer prisms). 
There are many plans, mape, and photographic 1 accom- 


Mr. H. 8. Taylor, who will doubt- 
particulars to those of our readers 
who desirous of assisting in the objects of this excellent instita- 
tion by becoming members, 


CURRENT SPECIFICATIONS. 


VIL—RHYL ELEOTRIO LIGHTING. 


SUMMARY. 


Plant Required. Complete equipment for electric lighting 
scheme, divided into seven sections, viz.. (a) boiler house 
plant; (>) engine house plant; (c) switchboard, &o.; (d) 
mains and underground work; (e) meters; (/) acoumu- 
lators ; (g) crane. 

Type and Size of Boiler.—One boiler of straight water- 
tube or economic type to evaporate 5,000 Ibs. of water per 
hour, 160 Ibs. pressure fitted with superheater. 

Type of Generating Plant.—Three triple expansion 
engines, preferably three-orank direct 
current dynamos. 

M Lon Specified.—Not to exoeed 450 revolutions per 
ute. 

Output of Engines.—Each to easily drive at full load a 
125-Kw. dynamo when supplied with steam at 135 lbs. equare 
inch pressure. Condensing arrangements to be added later. 

Output of Dynamos.— Dynamos to be shunt wound to give 
125 KW. at 500 volta at normal speed, and to be suitable for 
traction work. 


Alternative Offer.—In place of one of above steam 


3 one capable of developing 90 Kw. as normal full 


Stoitc board. — To be suitable for a three- wire direct 
current station, having provision for accumulators, aro 
lighting circuits, feeder oircuite, and a traction panel. 

Method of Insulation for Cables,—Oables to be insulated 
with specially prepared paper, or other approved material, 
but not india-rubber, to ba lead-covered, and where laid direct 
in ground, steel armoured ; in other cases to be laid in solid 
bitumen in timber troughs. | 

Capacity of Cells.—860 ampere-hours at nine hour 
discharge rate, terminal voltage under these conditions, 
500 volta. ). Emergency discharge, 200 amperes for one hour. 


coupled to direct - 


Crane.—To lift 5 tons, and have span of about 26 feet. 

Specified Dates of Completion.—Orane in four months from 
date of order ; mains and meters in five months; rest of work 
in six months. 

Penalty for Late Delivery.— One per cent. of gross con . 
tract sum week. 

Stipulations as to Wages Paid to Workmen.— None. 

Stipulations as to Removal of Foreman.—Satisfactory. 

Ar bitration.—U nsstisfactory, see below. | 

Date for Receipt of Tenders.—May 14th, 1900. 


This specification is issued in the joint names of Mr. W. H. 
Trentham, of Westminster, and Mr. G. R. Peers, of Man- 
chester. The generating station will be worked in oon- 
junction with a dust destructor plant, henoe the inclusion of 
= one boiler. 

t is stated that the steam dynamos will be used alter- 
nately for lighting and traction purposes, and in the switch- 
board portion a traction panel is ified, bat oontrary to 
tones) er, the dynamos are only required to be shunt 
wound for 500 volta at fall load, no mention is made of 
a Board of Trade recording and testing panel. 

Tenderers should note that they must provide foundations 
for the steam dynamos, and the brickwork setting and part 
of the foundations, and flue for the boiler. 

А six-hour full load test of the sets will be made at maker's 
works; the oombined efficienoy at full load must be at least 
84 per cent., and steam oonsumption guarantees are to be 
given when tendering for various loads. 

In several directions there are evidences that the consulting 
engineers have endeavoured to meet tenderers’ wishes, the 
following clause in the general conditions rendering it pos- 
sible to submit alternative proposals to the specified require- 
mente, though for comparative purposes a price must be. 
given for the work in accordance with the specification. 

The lith hed accom this specification shows the 

— by the eaginoers; but those tende 
. such alterations as may be deem 
advisable to them, the quoted is to cover the arrangement 
as set forth in plan A. | 

Clause 18 relating to engineer'a superintendence of the 
work in its present form is not satisfactory, it reads :— 

All works to be carried out under the direction, control, and to the. 
entire satisfaction of the engineers in every respect; but the contractor 
shall set out the work at his own expence, and be responsible generally 
for the same, and no plea or claim as to the acts, order, or | 
supervision of the engineers will be admitted in justification of any error 
of construction or fixing. | 

Even consulting engineers are human, and consequently 
may err. If the work is literally to be carried out under their 
direction and control “in every respect" they ought, if 
mistakes do occur, to be ready to take their share of blame. 
Whoever takes control ought to take responsibility. 

We note that in the clause dealing with date of completion, 
provision is made for the engineers if they wish, to grant 
extensions of time for various causes among which we find 
strikes, unavoidable accidents to machinery causing delay in 
the supply of materials to the oontractor, or other cause 
beyond the reasonable control of the contractor.” In view 
of the great difficulties existing at the present time in 
obtaining eerly deliveries of plant, and the reluctance of 


manufacturers of raw to themselves: under 
ty, we hope that if necessary a liberal construction will 
t on these saving clauses. 


he clause relating to penalty for delay is open to the 
same objection as that stated in our recent remarks npon 
the Dartford specification. The sum per week is to be cal- 
culated on the gross sum of the contract, not on the total 
of each individual section. This is decidedly unfair to the 
tenderer. He has to give separate figures for each section 
he tenders for, and at the time he decides upon his prices he 
cannot tell whether in case of late delivery on that parti- 
cular section he may be called upon to pay 1 per cent. per 
week on the value of that section, or if he has been success- 
fal in obtaining the order for the whole contract on the total 
of his offers for the seven separate sections. The clause 
reads thus :— 
Should the contractor fail to complete the works by the date 


herein stated ul such date or dates as may be substituted by the 
engineers, Ле be able to pay to the Council, as and for agreed 
li 


iquidated da 
under his contract for each. and every week which may have elapsed 


damage, £1 per centum of the gross sum payable to him ` 
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between the appointed time and the actual time of completion here- 
inbefore mentioned and provided for, and the Oosacil shall be 
entitled to deduct these damages from any moneys in its hands due 
or to become due to the contractor hereunder. | 


In several recent i ions we have had occasion to 


money be he sball have the right of entry by himeelf or bis 
representatives at all reasonable wor hours, into the electricity 
works for the purposes of inspecting the working of the plant. 

We advise tenderers to take exception to the arbitration 
clause, which in its present form is of little practical value. 
It states :— | | 

If any dispute or difference [exclusive of all questions within the 

з of or which are to be determined by the engineers| arise under 

is contract between the Council and the contractor upon any matter 

whatever, such dispute or difference shall be referred to an arbitrator, 

and this contract shell for such purpose be a submission under the 
„Arbitration Aot, 1899.” | , 

The objectionable sentence is that enclosed within brackets, 
On examination, it will be found that these exceptions are 
mentioned in Olauses 14 and 24, and that they cover precisely 
those points which are most likely to be the cause of friction 
between contractor ard engineer. 

Olause 14, in speaking of the duty of the contractor to 
inform himself fully as to the requirements of the contract 
before accepting the contract, says :— | 

Should there be any dombt or obscurity as to the meaning of any 
fas of the реак, plans, or general conditions, firms tender- 

must set forth the particulars thereof, and submit the same to the 
engineers in order that any such doubt or obscurity шау be removed 
before the acceptance of the contract. Jf any such misunderstanding 
should arise during the progress of the works, the decision of the engineers 
as to the meaning of any dimension, clause, word, sentence or otherwise 
must be taken as final. 

And in Olause 24, dealing with the power of the engineer 
to vary work, it is stated that :— 

The contractor shall not alter in any way whatsoever any of the 
work, except as directed by the engineers, buf the engineers shall 
have full power to alter, amend, omit, or otherwise vary any of the 
works without in any way affecting or vitiating the contract, and the 
contractor shall carry out such alterations, amendments, omissions, 
or variations, and be bound by the same conditions as though the 
said alterations, amendments, omissions, or variations occurred in 
the original specification and contract. The difference of cost 
occasioned by such variation shall be ascertained in accordance with 
the schedule of prices, or where such schedule does not apply, the 
engineers shall determine the amount of such additions or deductions, 
and add to or deduct from the contract price accordingly, and their 
decision shall be accepted by the contractor as final. 


We hope that contractors will take up a firm attitude 
against the tendency to insert limitations to the operation of 
arbitration clauses. To be useful it ought to embrace all 
questions’ relating to the contract, and if contractors would 
agree to only accept contracts in which unfettered arbitra- 
tion is permitted, there would soon be general agreement as 
to the justice and fairness of such a condition. 

The only other pun requiring notice is contained in 
Clause 40, which refers to the contractor’s liability for acci- 
denta. The oonoluding paragraph reads :— 

The responsibility of the contractor under this clause is to be complete 
and absolute, notwithstanding any instructions which may have been 
given him by the engineers, or the absence of any such instructions. 

The remarks made above in reference to Clause 18 apply 
here also. If the contractor has not full control, it is unfair 
to expect him to accept complete responsibility. 7 


THE WORKMEN’S COMPENSATION ACT. 


A COUNTLESS host of cases have arisen, and continue to 
arise, under this Act. Space would not allow us to do justice 
to the many interesting points which crop up in connect ion 
with this mazy pieoe of legislation ; but the somewhat startling 
announoement made by His Honour Judge Gye in a case of 
which we publish a report in the next column, would appear to 
call for more than a passing notice. It seems that an employer 


who had prudently entrusted his liabilities under the Act to 
the fostering care of an insurance company was made re- 
spondent to proceedings for compensation under the Act in 
the Basingstoke Oounty Court. The insurance company 
were represented by a solicitor who was denied audience in 
the Court, on the ground that the insurance company had no 
locus stands. This decision will come as a surprise to the 
many employers who have hitherto handed over the risk of 
paying compensation for accident to an insurance company 
in the happy belief that the mere payment of a premium 
was thereafter to save them not only from pecuniary lom, 
bat from the worry incident upon litigation. 

We are not aware that this ourious point has ever arisen 
before; it has oertainly never come before the Oourt of 
Appeal for consideration ; and bearing in mind that all the 
cases hitherto reported have been brought against the em- 
ployer, it is at once apparent that the insurance companies, 
although possibly providing the sinews of war, have put 
forward the master himself as the person from whom the 
workman may claim compensation. While the proposition 
laid down by His Honour Judge Gye is novel and startling 
in ita character we have no reason to doubt its accuracy. 
Liability is imposed by the Act upon the employer : it is to 
him that the workman will naturally look for compensation, 
unless by any chance he happens to be familiar with Section 6 
of the Act, which provides that where the injary for which 
compensation is payable under the Act was caused under 
circumstances as to create a legal liability in some person 
other than the employer to pay damages in respect thereof, the 
workman may either sue that person a£ law, or recover com- 
pen from the employer under ths Act. If compensation 

paid under the Act the employer ehall be entitled to be 
indemnified by the other person. It is apparent from this 
that an insurance company oould only be sued a£ law, 
not in accordance with the provisions of the Act which, аз 
is well known, are much more lenient to the employed than 
the principles of the common law of England. The best way 
out of the difficulty would seem to be that hitherto adopted 
in the vast majority of cases, namely, the actual defence to 
the action should be conducted by the master and his solicitor, 
all coste, charges, and expenses, being defrayed by the in- 
surance company. 

PENFOLD v. Tangant.—This was an application for compensation 
under the Workmen’s Oompensation Act. It came on for hearing 


before His Honour Judge Gye, sitting at the Basingstoke 
Оа on April 19th. It appeared that the plaintiff was aes 


E. 


hitched into one of the ig The plaintiff managed to extricate 
it, and had just steadied himself when he came to another of 
rungs that were tied up, when the plank again canght and he lost 
balance, and fell to the ground on some rubble and broke his leg. 
In answer to а question by the Judge, the defendant said that he 
was personally willing to pay the applicant a reasonable sam by way 
of compensation, but that the ineurance company had taken the 
matter out of his hands. | 

Та the course of the case Mr. Kingdon (solicitor), who nominally 
appeared for the defendant but in reality for the company, proposed 
to cross-examine the applicant on behalf of the Company.: This the 
learned Judge refused to allow him to do for the following reasons : 
(1) That the applicant had not claimed compensation from the insa- 
rance company; (2) That the insurance company bad no place in the 
Workmen'e Compensation Act. Не also stated that he was not rais- 
ing the point without due consideration, but this was the first oppor 
tunity he had had. 

The case was not concluded on April 16th. 


War 18 Вев100в AND WiLFOL Miscompvucr? 


Trew v. Ganpy & Sons.—This was а case s under the 
Workmen's Compensation Act, 1897. It came before Honour 
Judge Gye on Wednesday, April 18th, at the Winchester County 
Court. Trew sought to recover damages from his employers, 
Messrs. Gandy & Bons, a well-known firm of coachbuilders 
in Winobester, for injuries sustained whilst following his employ- 
ment. Trew was working at а hair-carding machine, when by some 
means one of his arms got caught in the machinery, and the 
injuries inflicted were of such a nature that the limb bad to be 
amputated. It appeared that the applicant had removed a 
used for fencing the machinery. An application was made for 
compensation under the Workmen's Compensation Act. 


# 
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Mr. Warner said that Trew' wages had been 14s. a week, and the 
maximum compensation he would be entitled to wonld be 7s. a week 
for such time as he was wholly or y incapacitated. The Act, 
however, said that if it was proved that the iojury to the workman 
was attributable to the wilful and serious misconduct of the work- 
map, cowpensation must bs disallowed ; but he contended there was 
no wilfal misconduct to be attributed in that case. There was noth 
to be gained by the man in putting bis band in the machine, and i 
‘was evident he could not realise the risk he was running when he 
was doing'it. Probably it was done to get through more work. 

In reply to the Judge, Mr. Warner. agreed that his point was 
-whether or not the act of taking down the. protection board by 
Trew intentionally amounted to such an act of wilful misconduct 
that the workman was precluded from claiming. 

Me. Henry White, solicitor for Mesers. Gandy, argued that it wae 
а serious act for Trew to take down the , because he knew it 
was dangerous to do so. No one but Trew could tell them how the 
accident happened, and they could only surmise as to how it took 
place, but certainly if he bad not taken away the board the accident 
would not have happened. They contended that he did that wilfully, 
and he should Ъз presumed to know the uences of his act. 

Mr. Warner, in reply, said that he thought it was the duty of Messre. 
Gandy to have the board fixed so that it could not be removed. He 
‘also urged that the man had notbing to gain by moving the board 
except to get his work done. 

In the course of bis jadgment His Honour that “ wilful mie- 
conduct,” in the absence cf any b gal definition, might very well h3 
intended to mean intentional disobedier c» of a rearonable and рус 
order of the employer. He oc uld not recover under the Act it the 
inj ary was attributable to the "serious and wilfal mi: conduct " of 
the workman, and the pcint he bad to consider was whether what 
was dene was "serious and wilful misconduct," and whether the 
accident was attribatable to that. After c.nsidering the care and 
the Act in all its branches, he was ut able to find that Trew was 
entitl d to compensation urder Beot ion 1, Sub-section 4 of the Act. 
In coneludiog bis judgment, His Honour advised workmen that it 
was undoubtedly against their interests that the Act should be 
atrained to still further increase the liabilities of employers by 
bringing claims spon insufficient grounds, and upon grounds which 
бе endeavoured to support by stating that which was not true. 

udgment f-r the defendant». They did not ask for cost». 
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REVIEWS. 


The Cyclopedia of Classified Dates. By CHARLES E 


LITTLE. 
Company. | 
The author of this work is professedly a “compiler оѓ 


New York and London :. Funk & Wagnalls 


Biblical lights, historical lights and side lights,” and in the 


Present instance he has succeeded in bringing all these lights 
to bear upon times ancient and modern, with the result that 
he has produced a very valuable cyclopedia of dates. 

It is a work which we imagine will be of great service to 
the student of history, and, in fact, to all persons who desire 
speedy access to the facts and events “which relate to the 
histories of the various countries of the world, from the 
earliest recorded dates.” It will form an excellent cóm- 
panion volume to the Standard Dictionary of the English 
Language, published by the каше house, and reviewed in our 
columns some months ago. The book is divided off into 
various countries. The events recorded as happening in, the 
United States between the years 1776 and 1894 (which isthe 
latest date dealt with inany country) are given close upon 
400 pp., but the entire record of events in Great Britain and 
Ireland from the time of the invasion by Julius Cæzar in the 
year 55 B.C., to the end of 1894, is covered in about 170 pp. 
Glaucing back at those very early times we come across this 
entry:— —— | | | 

Society: 54 вс “The population is very great, and the buildings 
very numerous." 5 Е 
How tbis pitiful wail has been ringing down tbe centuries 
ever since! Will not one rite from the great deep profcund, 
and tell us how they settled the housing problem then? 

The latest mention of interest is in 1894 :— — — 


Miscellaneous : April 120. The Faraday sails from London with 
а new cable to be laid from Waterville, Ireland, 20 Nova Sootia; 
length cf cable 2,000 miles. (Jaly Sch, the steamer Britannia 
ved at Heart’s Oontent, Newfoundland, with 190 miles of cable 

‘on board, the shore end of the new Augic-American cable). 


The author has his own ideas as to what is important and 
what is not. For instance, an event which interested all 


London—namely, the marriage of Prinoess 
Dake of York—is given as follows:— . | 
1893. Ju'y 6 b, London. The Dake of York and Princess May of 
Teck are married in the Chapel В yal, St. James’s P. l oe. Mathu- 
siastic crowds greet the wedding procession in the streeta, end 
к роон are killed, with cvcr 1,500 street accidents, fainting 
We ғоррове accidents and disasters are second nature to 
an American, hence the quaint fondness that is apparent 
here and in other parts of the book for this sort of thing. 
There is something cynical about the author's manner of 
expressing himself. Surely there were occurrences of a little 
more historical interest in connection with the affair. 
. The events throughout are classificd under the headings: 
—Army—Navy; Art—science—nature; Births—deaths ; 
Ohuroh; Letters; Society ; State; Miscellaneous, In other 
sections there are arranged in similar form the dates and 
events of interest in France, Australia, Turkey, Greece, and 
80 on, and in add tion to this there is a useful index of 
titles, so that if one has no recollection of the year of any 
particular occurrence, it may be found by re'erence to the 
subject of the event. : 

We have said enough to indicate that the Cyclopelia 
of Olassified Dates is an interesting work. Oertainly it 
is one wbo:e compilation must have requirel almost 
endless laborious research on the part of Mr. Little and 
his assistante, who have, by patient effort, summarised 
the history of the world up to five or six years ago. It 
seems almost a pity that it could not be brought up to, 
8 iy, 1898, but we suppose the enormous amount of arranging 
is responsible for so long an interval b:tween the year 1894 
and the date of publication. 


May and the 


„ р 


The Case agamst Picketing, Ву W. J. SHAxBY. The 
Liberty Review Publishing Company. 1900. | Р 
The fourth edition of this book has now appeared, bronght 

to date, very opportunely at the time of the decision in 

Lyons v. Wilkins, whereby it is decided that picketing is 

illegal. It is satisfactory that this is во, for picketing: has 

ever been evil. It has never been a real help to strikers, 
and it has caused many riots and resulted in much blood- 
ehed. It is argued by some that by rendering picketing 
illegal liberty is being curtailed. Such people fail to see 


that the very end and aim of picketing it:elf is to curtail 
the liberty of larger numbers of men to do as they wish, and 


that in restraining the liberty of the pickets that of a far 
larger majority is enlarged. There are people who howl 
for the conciliation of the Boers, apparently forgetful 
or blind to the fact that our fellow citizens: in 
Natal -have- been killed and harried and brutally 
plundered by these same Воегв. In the book before us 
the question of picketing is fully dealt with. In America 
the employers have on their part been guilty of the offence 
of blacklia ting. We tract this evil is not likely ever to take 
root here, Probably it has arisen America in part from the 
violence of the strikers on tl at side, but while condemnin 

picketing on the one hand, we would equally condemn the 
employers’ sin of blacklisting men. It is fully as cowardly 
as picketing, and enables parsonal spite to be indulged in, 
putting far too much power iu the hands of shop foremen 
and managers. | 


THE PROTECTION OF INSULATED WIRES 
FOR ELECTRIC LIGHT AND POWER 
INSIDE BUILDINGS. a 


By SYDNEY F. WALKER. 


PERHAPS there are few more important matters in con- 
nection with the advanoe of electrical tupply from central 
stations, than the internal wiring of buildings which receive 
the current for their lights, or their motors, from the town 
service, Troubles there will be with engines, with dynamos, 
with cables and their acoessories, leading to occasional 
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breakdowns end annoyance ; but all these are watched by an 
able, сезу патер body of men, whose опе wish is to meet 
difficulties face to face ; whose one thought is to look for 
them, and to provide against them. Internal wiring, on the 
other hand, may be in the hands of able, trained men, but is 
as likely not to be. А 
The householder and the shopkeeper have usually only 
two ideas on the subject:—To get the work done as 
cheaply as possible, and to make the apparatus as pretty as 


To them a wire is a wire, an insulated wire an insulated 
wire, and the requirements of supply engineers and insurance 
companies, perhaps meget but a nuisance, to be shirked 
as much as possible. Unfortunately, too, insurance com- 
panies, and even supply engineers, have not always been wise 
in their generation. In particular, insurance companies have 
often made the most absurd requirements, and have 
demahded the most uselees—even, in some cases, dangerous 
—arrangements, во that the contractor has been able to point 
to these, and to persuade his contractee to leave it entirely in 
his hands. Even consulting engineers have not always been 
blameless, some of them mistaking cause for effect, and 

ipping gods in the shape of useless enta which 
they t lvea have веб up. And the work is often placed 
in the hands of the local ironmonger, whose handy man can 
and does fit hot water plant, plumbers' work, fires, elec- 
tric or mechanical bells and electric light wires, and who 


press 
Bat as the householder or the shopkeeper who is about to 
have his i | 


the question arises, what is the best remedy? _ 
К the Society of Arts offered a prize for the solution 


: 
: 
E 
Е 


— ео ўан pipes lined 
оо 


, makes the work N and it has been very 
reasonably argued that if all that is required is to enolose the 
insulated conductor in something that will not burn, the iron 
pipe without the glass pipe sd pen enough. And, further, 
as the pipe itaelf is not req to stand any strain, a thin 
тег ріре тп 8 enoloses ре wires е answer 
the purpose, ав pipe is only required to protect 
the wire from other things, ad Ше not to bara Ш sabe the 
wire heats inside it, the longitadinal closing of the pipe 
is unn . Hence has been developed a very cheap, and 
d do it only fair justice, a very neat and workmanlike 

m. 


But is only one part of the question. It is 
certainly to the advantage of the development of 


electric lighting supply that buildings should chea 

wired, and atl more that the wirin shall be neut and m. 
оо us; but if in the process of obtaining cheapness, 
and we ran the risk of having to condemn 


the whole in a few years, the result must be a set back 
electrical supply, when the condemnation takes place. 
Let us consider then what are the requirements of a system 
of internal wiring, and how they may be best fulfilled. The 
office of the wires inside a to connect the external 
street service. with the lamps, the fases, and the switches ; 
depend ; providlag, of course; everything ia right outside Che 
; pr g, of course, everything ght ou е 
bullding, and with lamps, switches, &o.; npon being able to 
use any lamp or motor at any time, and further, that in using 
his lamps, motors, &c., he shall only consume the energy the 
apparatus requires, and shall not in any way endanger either 


the building, furniture, or stock from fire, or any 
physical agent, This implies, of course, that his wires 
the proper size and properly jointed, his fittings right, 
but we are not considering those points now. It also 
that there shall be no possibility at any time, now, or in the 
future, of the passage of any appreciable current within the 
building, except that usefully employed in the lamps, motors, 
&., and farther, that there shall be no possibility of any of 
the wires, or the fittings, of oogrme, generating heat to an 
appreciable extent; that is to aay, beyond that usefully gene- 
rated b Шын t on its way to the lamps, &. 


To юше it is evidently 
that the insulation of the wires shall be high, and hall 
remain high. That is to say, that the arrangements shall be 
such that the insulation of the wires, whatever its form, shall 
not be seriously lessened with time, or from any cause as 
time goes on. 
There are two possible causes by which the insulation may 
be lowered. The material forming the insulating covering, 
where v is е may ри. ог gradasily loge = т 
propert n ting material may ba 
either mechanically or chemically. · l 
Unfortunately, all known substances that are used for 


HA 


i 


insulating wires for electrical pu deteriorate with time, 
fo that tha exp 


best the engineer can do is to provide a long life, 


“and if he can, to persuade the consumer to submit his wires 


to periodical tests, and to renew the wires before their useful 
life is reached. 

He should also provide, as far as possible, that the 
renewals, when made, shall put the consumers to as little 
inconvenience as possible. The e сап provide a 
if he is allowed 


Uses, 


tion, but in 


of years, it must either commence with a much higher 
insulation, to allow for the deterioration which takes 
or commence with a moderate insulation, but using 

a substance having a very slow rate of deterioration. 
Not only does the material itself, whatever be its 
nature deteriorate, from the oontinuous operation of such 
causes as changes of tem of the hygroscopic state 
of the atmosphere, of the vibration to which all buildings are 
subject, of, in some cases, the strain of the weight of the 
wire, &c. ; but all insulating materials used for the coverings 
of all cables and wires used for electric light and power dis- 
tribution, are subject to the direct electrolytic action of the 
minate leakage current, which is passing at all times when 
the wires are alive. | 

Evidently, the way to provide а certain definite life, say, 
10 years, for the insulation of internal wires, is to use a sab- 
atanoe, such as vuloanised rubber; protected from the wire by 
a layer of pare rubber; whose properties and whose rate of 
deterioration we know, and to provide a sufficient thickness 
to allow for a life of 12 or 13 years, when exposed to the 
current and to the operation of natural forces. Or, we may, 
of course, use any other material of which we have 
exhaustive testa, which lead to the conclusion that the rate of 
deterioration may be calculated with fair approximatior, bat 
allowing in these cases an additional year or two, at least, to 
be sure. In any case, whatever material we use, we should 
be sure to have a sufficient thickness, and we should err 
rather on the side of quantity. 

It will be understood, of course, that with a given insulat- 
ing material, having a given specific insulation resistance, 
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the thicker we make the covering of the wire, the more we 
reduce the leakage current through the insulating envelope, 
- the longer we delay the process of deterioriation. Thus 


first part of the problem would apparently be answered 
by making the insulation as thick as the consumer will pay 


for; and in answering this part of the question we have 
partly answered the other. The thicker the insulation, 
other things being the same, the stronger is the insulated 
wire as a whole, the better will it be able to resist abrasion, 
&c. But for internal wiring something more is required, 


not only on account of possible damage but to conceal the 


Many years ago a leading London architect told the 
present writer that some years before that, architects insisted 
со занонат е тсе gas 5 ht on tbe 
walls, and he declared they were not unsightly. They would 


be unsightly though, and so would electric light wires, on 
the walla of most modern houses that are at present fitted 
with them; besides which it would be difficult to keep the 
wires neat and tight without using some form of staple, 
which is of course, forbidden. At the same time, where well 
insulated wires, protected with a substantial wrapping of 
tape or jute, can be fixed on the walls, &c., where they can 
be examined at any moment, without danger, and without 
being unsightly, such an arrangement is undoubtedly the 
best from the engineer's point of view. 
F MS be made for 
concealing protectin d e wires in great majorit 
of cases. As everyone ws, wood casing, ог v 
boarding as we to callit in the telegraph and telephone 
days, was the first material used, and it is still largely 


“ру 

the very early days of electric lighting, when * ms” 
were in vogue, much virtue in the matter of insulation was 
ноо reside in wood casing, and it was not until a few 
fires had been traced to the use of wires only covered with a 
braid of cotton, laid in wood grooves, that the idea was 


loded. 

Wool casing has two serious faults. It is very difficult to 
arrange neatly, say in а drawing room, or any room where 
the wall decorations are good. Perhaps nothing looks more 
hideous than wood casing fixed on the outside of a handsome 
Linorusta-Walton paper, le gee when it ends in а square 
wooden patrese, surmounted by a brass-covered switoh, the 
whole сон a horrible excrescence. 

Where wood casing is used, it should be fixed only in places 
where decoration is unimportant, such as in dark passages, 
&a. The md is а ае то о 1 ан 
casing із com ves like а sponge absorbs а 
quantity of moisture, just as bricks and stones do. The 
moisture I two ет ien "кое embedded v the 
casing. It assists prooess eterioration, apart from 
the operation of the ourrent, and it assists the leakage 
current by lowering the resistance of the кеме path. 

These latter faults ean be partly guarded against by 
thoroughly drying the casing, and giving it several ooats of 
shellac or other insulating varnish. For complete protection, 
all moisture and all the air should be lled from the 
pores of the wood, and their place taken up by the varnish. 

The , to be really safe, should be subjected to some 

similar to oreosoting, as it is difficult to get the 
varnish well into the pores in any other way. 


(To be continued.) 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


BREW PATENTS.— 1900. 


Compiled expressly for this journal by W. P. 'Тномрвои & Co. Electrical Patent 
Agents, 899, High Holborn, London, W.C., and at Liverpool, Manchester, 
and Birmingham, to whom all inquiries should be addressed. 


7,062. Variable ed gear for machanically or electrically propelled 
vehicles." C. Ricci. Dated April 17th. 


7,070. “ потеза relating to telephones." J.C. KREALE and Н. HARTLEY, 
pril 17th. 


7,082. “Improvements in printing telegraphs.” L. CEREBOTANI and C. 
MoBADELLI. April 17th. (Complete.) | 


7,084. "Im ements in or relating to electric motors." A. J. BOULT 
(О. H. & A. F. Pieper, United States.) Dated Aprill7th. (Complete)  . 

7098. * Improvements in or relating to multipolar electric mscbines.” 8. H. 
SHORT. Dated April 17th. (Complete.) 

7,100. “ А new or improved device to fixing incandescence elect: іс lamps." 
L. J. P. HoLLUB and H. Miomar. Dated April Ich. 

7,108. “Improvements in electric railway systems.” J. McLeop Murray. 
Dated April 17th. (Complete.) i 

7,108. “Improvements in or connected with magneto-eleotrio machines.” F. 
R. Binus and R. BoscH. Dated Aprill7th. (Complete.) А 

1,109. “Improvements іп electro-magnetic coils." R.VarLeY. Dated April 
17th. (Complete) i 6 i 

7,188. “Improvements in incandescence electric lamps.“ Н. H. Laxr. (8. 
D. Washburn and С. Н. Tinkham, United States.) Dated April 17th. (Complete.) 

7,1655. “Improvements іп overhead electric tram and railway conductor 
jenotions and crossings.” J. NewNs. Dated April 18tb. MA A 

7157. "Improvements in апа relating to telegraphic transmitting devices." 
A. Marr. Dated April 18th, : 

7,198. “Improvements in the method of producing complex chemical com- 
pours by electrolysis with alternating currents," W. P. THOMPSON. (A. 

inding-Larsen, Norway.) Dated April 18th. (Complete.) ў 

7,200. “ Improvements іп electrio belts for the electric treatment of the human 
body." W. Р. THowrsow. (M. A. Мо Laughlin.) Dated April 18th. 
. 7,210. “Improvements in osmium illumina filaments.” 
WELSBACH. Баша April 18th. P - 

7311. "Improvements in the manufacture of osmium vacuum lampe." С.А. 
von WELSBACH. Dated April 18th. | 2 

7,218. " Improvements in and relating to the application of electricity and/or 
magnetism to fibrous substances and fabrics, and/or to machinery apd apparatus or 
parts thereof, employed in the preparation, manufacture, and treatment of such 
substances and fabrics." J. T. PEARsoN. Dated April 19th. | 

7,280. “Improvements relating to fusible cut-outs for electric circvits.” V. J. 
DELEBECQUE. Dated April 19th. ' 

` 445. “Improvements in the production of plates for secondary batteries.’ 
H. Lernen. Dated April 19th. 2 


7.246. Ап improved secondary battery." H. Leitner. Dated April 19th. 
. 4,273. “Improved connections for carbon electrodes.” Н. Baxer. Dated 
April 19th. : 

7,285. “Improvements in or relating to electrio railways operated on the 
ош system." R. C. Pansons, R. BELFIED, and W. CHAPMAN. Dated April 


C. А. vox 


7,9914. “Improvements in boiling aud vapourising fluids by electricity.” R. C. 
Saver. Dated April 90th. (Complete.) 


7,819. Nubrit electrio furniture polish and renovator.” A.J. MARLEY and 
L. Токхкв. Dated April 20th. 


7,830, “Improved sound deadener for overhead condoctors of electric rail. 
ways and the like.” A. THoDE & Od. Dated April 30th. © 


7,821. “Improved electric rotating insulator.” A. Тнорк & Co. Dated 
April 20. 

7,322. “Incandescent electric lamp.“ W. E. Івівн. Dated April 90th. 

7,855. “Improvements in microphones.” J. СЕвРАОХ. Dated April 20th. 

(лк “Improvements in electrical incandescenoe lamps.” E. SCHATTNER 
and F. W. HARMER. Dated April 30th. | 

7,872. “An improved manufacture of electrodes.” А. TRIBELHORN. Dated 
April 20th. 

1 "Improvements in the formation of drum windings for dynamo- 
electric machines." W. Lax ODON-Daviks and A. Soames. Dated April 9th. 

7,999. “ Electromotor of varying revolutions.” A. LEHNER and A. V. DAUBER. 
Dated April 21st. (Complete.) 

1,899. “Electric and chemical apparatus for the scalp." A. Perazzi. Dated 
April 21st. | 

7,410. “Improvements in regulators for electrio aro tempe P. KASBAUKR 
M. HABERFELLNEB, and O. Lencx. Dated April 21st. (Complete) · 
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ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. Tnonreon 
and Oo., 822, High Holborn, W.C., and at Liverpool, Manchester, and Birming 
bam, price, post free, dd. (in stamps). | 


6,808. “An improved device fer eleotrie meter veblelee and the 
ике” 6.8. . Leitner.) Dated April 6th, 1898. Relates to means for 


controlling tric motor vehicles whereby great torque may be obtained at 
starting or when the resistance is whereby the energy absorbed by elec- 
tric braking in descending a lent may be stored in accumulators, Two 
batteries are employed, the smaller being arranged to excite the fleld-magnet 
nearly to saturation, and the 1 r and main battery to suppl the armature 
and charge the smaller, the circuit being through both the exc battery and 
the fleld- magnet coils which are in lel. The ment is such that the 
motor acte as a dynamo when the vehicle goes down hill. The motor may act 
а ы motor, as a series motor, ог as an independently excited motor. 
aims. 

8,441. “ fer navigation " QL e 
Dated April 9th, e, у рч tus for registe опа M eere p 
travelling band, by means of sparks from an induction ооп, the position of the 
compass, the reading of the log, the speed of the ship by the rotations of ite 
propeller, the direction of revolution of the engines, апа the duration of signals, 
such as whistles. The disc or band is moved uniformly by clockwork, so that 
the register shows the time at which various records have been made. 


90 claims. 
0,288. "improvements in or relating te overhead trolley wires fer clectric 
everhead electric enables or other wires.” R. Dated April 2904, 
1898. Relates to means for cutting out of circuit a length o? broken trolley 
wire, electr:c cable, or other oonduotor. The ends of the wires at each support 
are attached to levers pivoted on a base of insulating materia] or otherwise 
insulated therefrom. The circuit between these levers is completed by a second 
ir of levers which are eleotrioally connected, but the cirouit is broken by the 
Insulated part when the lever tilts owing to breakage of the conductor. In that 
case, and also when a lever is withdrawn, the lever rises or falls into contact 
with a contact from which a shunt circuit, which may be through the guard 
wires, is completed to the adjacent support. For electric railways the part 
between the levers is electrically connected to the levers and forms a con- 
tinuation of the track for the trolley. 6 claims. 


6,338. ‘1 in elestrical switehing " R. Edmunds. Dated 
April 28nd, 1898. The switch, which is applicable to aro lamps, motors, &c., is 
primarily intended to move slowly over a series of resistance contacts, and to 
give a quick break on finally breaking the circuit. The switch arm is adapted 
to e а connection between a fixed contact strip and a series of studs. An 
arm operated by а worm and worm wheel is connected to the arm by a spring 
and is fitted with a nut to engage the arm in moving the switch to the “on” 
position. The sp gives the quick-break, and may be used in switches with 
a single contact. 2 ве 
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9,394. “А process for electric heating and furmaoe for roal 

Rowtaut. Dated April 23rd, 1898. Arc furnaces for heating metal plates and 
frames, and for other purposes, are arranged so that the heating is effected by 
radiation from the arcs or the furnace walls. In the latter case, the plates, &o., 
шау be shielded from direct radiation from the атс by a bridge formed in the 
furnace. А furnace may have several openings. o heat several articles 
simultaneously. Springs may be conveyed through a furnace by a chain 
travelling between two arcs, with protecting bridges intervening. Products of 
ш arc may be either kept from or brought into contact with the articles heated. 
5 claims. 


ad t improvements in and cennooted with electric are lampe." F. R. Board- 
man. Dated April 25th, 1898. Relates to arc lamps. Clockwork lamps for 
stage lighting, photography, search-lights and the like are constructed as shown 
in one form. The carbons are clamped by rings and screws in arms of two 
straight racks. These slide in a box which is pivoted between two supporting 
illars, and is held at any inclination by a notched diso engaging a spring. The 
x carries a parabolic reflector. The racks gear with an inte sed p'nion, 
which is connected by bevel-wheels and a vertical shaft with -a clock-spring in 
& base. The spring normally keeps the bevel wheels in gear, but they may be 
separated when the inclination of the carbons is altered. The spring may be 
wound by a key on the shaft and tends to move the carbons together. Such 
movement is controlled by an air fan geared to the shaft, and stopped by a lever 
applied by adjustable springs, when it is not withdrawn by a shunt solenoid 
acting on а core. The whole lamp can be turned horizontally on a vertical 
stem. Modifications are described. The clockwork and solenoid may be carried 
directly on the box in which the racks slide. The supports may then be re- 
placed by a yoke suspended by a swivel and hook, the lamp being clamped at 
any inclination by a wing-nut, The provisional specification describes arc- 
striking devices. In one form a series coil acts on a core attached to a lever, 
which carries a pulley bearing against a cord or band interposed between a 
spring barrel and a barrel attached to the gearing. In another arrangement 
the pinion is loose on its shaft, and can be turned through a small angle by a 
ratchet wheel and a pawl operated by a series electro-magnet or solenoid. 
9 claims. 


9,482. “improvements Іа apparatus for turning on, lighting, and extingnishin 
LN at a distance by means of electricity." P.L. Gayenot. Dated April абар, 1800. 

elates to an electric devioe for turning on, lighting, and extinguishing gas 
burners of the kind described in Specification 29,214, A. p. 1897. The end of an 
eleotro-magnet lies between the ends of a horizontal. permanent magnet. The 
battery, switch, electro-magnet, and a lighter or platinum wire in the pilot light 
are connected by wires, and when the electro-magnet is excited the ball is lifted 
from its seat by the joint attraction of the electro-magnet, and one pole of the 

ermanent magnet. Gas then passes up both the burner and pilot light, and is 
ignited by the latter. On breaking the circuit the bal! drops into the seat and 
cuts off the supply of gas to the pilot light. To extinguish the flame, the current 
is passed in the reverse direction, the ball being lifted up to the end of the 
permanent magnet, and then dropping into the seat, thus cutting off the gas 
supply. The switch consists of two springs operated by a rotatable stud which 
brings one or other of the springs into contact with studs, and sends the current 
in either the forward or reverse direction, 2 claims. 


9,483. “improvements in or relating to ‘starting boxes,’ or comblaed rheestats 
and automatio cut-outs for electric motors." А. J. Bent. (F. E. Herdman.) Dated 
April 25th, 1898. Relates to starting switches for motors, magnetic cut-outs 
being combined therewith to open the circuit in case the current rises above or 
falls below predetermined limite. The resistances are so arranged that 
they are slowly and automatically cut out of the circuit when the main 
switch is closed and are automatically cut. in when the switch is 
opened; The switch cannot again be closed until all the resistances are in the 
circuit. The switch is held closed by a catch controlled by an electro-magnet 
adapted for normal current. When the current falls the catch is released and 
the switch. opened byaspring. A second electro-magnet is arranged to short- 
circuit the first magnet in cases of excessive current, The double-pole switch 
consists of arms &dapted to engage contacts connected through the fuses with 
the mains. The brushes of the rheostat are carried by a cross-head on a longi- 
tudinally movable rod which has a spring connection with the switch arm through 
the rod, spring and rod. The rod is connected to а нр to regulate its 
movement. А catch is adapted to hold the switch closed by engaging with a 
plate. The catch has a finger which engages a recess in the end of the rod 
when the switch is open, and also with &dog which prevents the closure of the 
switch unless the rod is in its lowest position. There is an electro-magnet which, 
with & normal current, holds the catch, as shown, but with & weakened current 
allows the spring to lift the catch, when the switch is opened by the spring. 
There is an electro-magnet which, with excessive current, attracts its weighted 
armature and short circuits the magent. Instead of locking the switch by the 
catch, it may be directly held by the magnet by attaching the armature to the 
switch arm. 14 claims. 


8,077. ''improvements in swing eints or oelling connections for carrying 
эмрини eleotrio light fittings.” or Limited, and P. б. Ebbutt. Dated April 
27th, 1898. Relates to ceiling supporte for suspended fittings. A spherical piece 
is turned or ground to move freely in the correspondingly-formed ceiling plate, 
and has extensions which enter slots in the latter, to limit the motion of the 
fittings, and so avoid twisting the wires. The slots may be replaced by pro- 
jections on the inner surface of the plate. 2 claims. 


9,718. ‘Improvements relating te telephones aad te circult arrangements aud 
relays therefor.” 0. J. e Dated April 27th, 1898. Relates to the construc- 
tion and employment of telephonic apparatus for detecting and magnifyin 
very small sounds so as to obtain loud spoken results, for controlling local. 
circuits for receiving Morse telegraphic signals or for giving audible calls. A 
coil is suspended in an annular magnetic field between the poles N. and 8. of a 
powerful magnet. The coil may be in circuit with the collecting apparatus 
such as described in Specification No. 29,505, a.D. 1897, and is attached to a 
microphone diaphragm, the lower contact of a pair of contacts, or to a dia- 
phragm for the direct reproduction of sound. The magnets employed may be 
either permanent or electric, and are arranged so that one or more pole-pieces 
project from a permanent magnet or yoke and form annular flelds in circular 
openings in a keeper or polar extension from the upper end of an electro- 
magnet core, the lower end of which is attached to the yoke. All the coils 
suspended in the annular fields may be attached to the same diaphragm. In 
the case of Morse signalling or calling, the coil may be attached to one arm ofa 
tuning fork, which also carries a contact piece, a light adjustable contact spring 
being arranged oxer the same so as to produce breaks in the circuit, Theupper 
arm of the fork is provided with an adjustable weighting device. Methods are 
also described of arranging -condensers or choking coils in shunt with the 
instruments to control the amount of current flowing through the same. 
14 claims. i 


. 8,789. ''improvements In and connected witb electroiiers and incandescence 
electrio lamp pendants.” Н. Hirst and J. Н. Collings. Dated April 28th, 1898. 
Relates to.supporting lamps. The counterweights of a pendant carrying incan- 
descent lamps are also made to carry lamps. In one arrangement the flexib'e 
conductors to the counterweight lamps end within the pendant, and the whole 
of the lamps are supplied through a flexible conductor which winds upon а 
spring barrel in a ceiling box. Electric connection between the conductor and 
supply wires is made through the barrel itself and an insulated disc and spring. 
The lamps on the pendant are supplied through a switch in the pendant. Ina 
modification, a single counter- weight is hung centrally above the principal 
pendant, and the electric connections are made in the ceiling box. 2 claims. 


9,844. 8 in adjustable shade supports for electric and the like 
fittings.” W. H. Stargo. Dated April 29to, 1894. An electric or other lamp 
capable of being tilted is clamped with a shade or reflector by a screw and nut 
on a ring formed at the middle of a bar which is preferably curved to bring its 
ends horizontally in line with the centre of gravity of the lamp, &c., and is 
poe in a yoke swivelled on a nut and cord grip and & cord. The pivots may 
e provided with friction springs. The lamp and shade may thus be set at any 
inclination desired. In a modification the lamp is fixed on a support, which 
carries also the yoke. The shade is clamped on the curved bar and may be 
peu at any inclination. One side of the yoke and bar may be dispen-ed with. 
claims. . п $ 


same.” A. 


8,896. ‘improvements in apparatus for raising and 10 arc lamps.” И. J. 
Davy and d. Thomas-Da ated April 29th, 1898. Relates to supporting 
lamps. A winch for raising or lowering an arc lamp by means of a cord, consists 
of a drum on which the cord is secu:ed and wound, and which can be turned 
upon а be&ring by a handle, The drum may be within the lower part of a post 
and the shaft of the handle inserted thrangh a smal! hole in the post into the 
drum and bearing. The shaft carries a stud to engage in а slotted projection 
on the drum. The end of the shaft is rounded, so that, when pushed in further, 
after the stud has entered the slot, it displaces the bevelled arms of weighted 
pawls, which normally engage ratchet teeth on the drum, and the lamp may 
then be lOwered under control of the handle. A handle with a hollow barrel 
fitting on & shaft may act similarly. 2 claims. 


9,983. ‘“‘tmprovements in or relating te telephone apparatus.” R. Gunther and 
E. von Ah, laar. Dated April 30th, 1898. Relates to recording telephone mer- 
sages on a phonograph. A receiving magnet, in place of the ordinary receiver 
is arranged in approximate relation to a metaliic diaphragm forming the phono- 
graph recording diaphragm or connected thereto, and an escapement magnet 
is substituted for the calling device. The armature of the escapement moves 
the escape-wheel one tooth by means of the lever. A detent-wheel is mounted 
on the same shaft asthe escape wheel, and locks or releases the fiy of the 
driving mechanism. 2 claims. 


9,811. “Improvements in rheostats for the graduated control of lsctrical 
noe, partioularly applicable to the prodaotion of theoretical luminous efiscts.” 
C. E. Clemanosn. Dated April 25th, 1898. Rheostats applicable for regulating 
the excitation of shunt дулатов, electrotyping, and lamp circuits for stage 
lighting, and for other purposes. Wire is fixed on the surface of a drum ina 
zig-zag manner, or is wound on the rim of a wheel. One end of wire is con- 
nected with a contact ring and brush, and the drum or wheel is rotatable о 
that any part of the wire may be brought in contact with the: mercury in a 
trough below it. The drums may be rotated by hand, or by electric, or other 
motors, which may be controlled from а distance. 'The field of the motor is 
counected directly between tbe mains + —. The armatureis connected through 
a reversing-switch, a speed-regulating rhéostat and a cüt-out to the mains. In 
order to indicate neat the switches the position of the main rhe: stat, the drum 
of this carries a number of projecting studs and springs, which come in contact 
with a lever and thus intermittently close an indicator circuit. This circuit 
includes the armature of a polarised relay, the magnet of which is in the 
motor armature circuit, so that the relay armature completes the indicator 
circuit through either'of two magnets depending on the direction of the motor 
current. These magnets have spring-actuated armatures formed as pawls, 
acting oppositely on a ratchet wheel which carries a pointer. Each current 
received from a stud on the main rheostat, thus moves the pointer a ste 
forward or backward in accordance with the direction in which the motor ani 
rheostat are moving. In order that rever:al of the motor current while the 
lever is on a stud may not operate the indicator, the indicator circuit includes 
an electro-magnet which lifts the contact lever from each stud on toan adjacent 
supporting spring, immediately after vontact bas been made. A movable piece 
may be placed at any point in the path of the pointer, and is connected ma 
circuit with a magnet controlling the cut-out previously mentioned, so that the 
motor armature circuit is opened automatically when the pointer comes in 
contact with the movable piece. 8 claims, - 


9,330. "''improvements la oontrellers for electrio motors." В. Belfield. (The 
Westinghouse Electric and Manut Company.) Dated April 28th, 1898. Relates 
to a se'ies-parallel controller for two series motors on a railway vehicle, and is 
provided with separate regulating and reversing handles, and arranged so that 
the reversing handle does not directly actuate the reversi: g switch, but onl 

determines the position of parts so that when the regulating handle is moved, 
the reversing switch is actuated by it. Connections between the two shafts 
carry the regulating and reversing handles. A shaft carries a head with three 
notches and may be placed so that either engages a spring-actuated lever. In 
the middle position another arm of the spring-actuated lever enters a notch ina 
flange on the regulating drum preventing any motion of this and both motors 
are disconnected. When the shaft is turued in one or other direction the 
regulating drum is freed an' an eccentric pin on the said shaft shifts а slider 
and block so that one of two racks on the block is placed in engagement with & 
pinion on an alizning ‘shaft, which carries two separate reverses for the two 
motors. The regulating shaft carries two cams in engagement with two arms of 
a lever pivoted to a block. When the regulating shaft is turned in one direc- 
tion a lever and block is moved and thus turns the reverser shaft so as to c ose 
the motor circuits in а direction depending on the lateral position of the said 
block. At the same time a flange locks the lever and shaft. The regulating 
shaft and drum may then be tumed so that seven notches I. to IV, and VIII. to 
X.,in it, successively engage a detaining lever. An arrangement of contacts is 
specified by which, when the detaining lever engages the notch I, current is 
supplied to the two motors in series with three resistances. Notches to IV. 
remove these resistances. During further motion of the regulator two resist- 
ance» are again placed in circuit, and one ‘motor is cut out and then joined in 
parallel with the other at the notch VIII. Notches IX. and X. remove the 
resistances, leaving the motors in parallel. The two reversers are secured to 
their shaft by spring pins, either of which may be withdrawn when it is desired 
to disconnect one motor, the reverser being then turned so that contacts on it 
make a connection across it; in this position a notch on the reverser receives а 
spring actuated lever, another arm of which then stands in the path of a projec- 
tion on the regulating drum so that this cannot be moved to the parallel couuec- 
tion position beyond notch IV. 6 claims, А 


10,10. Improvements in electric аго lamps." С. Oliver, Dated May 3rd, I. 
Clutch lamps are arranged as shown. The frame consists of a flanged top plate, 
a central tube, a base plate, a guide tube and a curved arm. In a lamp for two 
pairs of carbons, the central tube is attached directly to the base plate, two 
upper carbon-holders and clutches being placed at opposite sides of the tube, snd 
connected to one regulating lever, but in the single carbon lamp shown, a bridge 
is interposed to receive the clutch, the upper carbon carrying rod being m this 
case placed centrally in the lamp. The heavier upper holder slides in the base 
plate, and in a guide carried by the tube. The lower holder is supported by а 
rod, which slides in insulators in the base pla:e, and the arm has an insulated 
forked arm sliding on the tube, The holders are connected together by a flexible 
strip passed over a supporting wheel. The clutch is of any ordinary construction, 
and is linked to a lever which isfulcruined on each side of the tube, and carries 
the cores of series and shunt solenoids. The solenoids are supported by the top 
plates, the shunt solenoid core carries a dash-pot on a stationary piston. which 
may be provided with a valve permittiog free movement in one direction. The 
rod on which the clutch acts may be tapered, and means such as arc described in 
Specification, No. 2,485, a.p. 1894, may be provided to reoder the action of the 
clutch uniform for all positions of the cores in the solenoids. Or the levet may 
for this purpose be fulcrumed above or below a line connecting the core pivots, 
or upon a curved fulcrum, or on two fulcra; or the wheel may be replaced by 
snails. 2 claims. 


22,261. “improvements ia methods of and means for manufacturing metal tubleg 
aad ia utilising the heating effect of efectrical energy in connection therewith. 
E. E. Rios. Dated October 23nd, 1898. This specification de ils in detail with the 
manufacture of metal tubing and is illustrated with several sheets of drawings, 
and does not permit of abridgment. 66 claims. 


24,693. ''improvemsnte connected with the lighting of minors and ether lames 
by means of an clectric current.” 0. Y. Rhodes and The Miners’ Complete Ek 
Lighting Company, Limitod. Dated November 2/nd, 1894. In carrying ont the 
present invention a telescopic contact maker is used for lighting tbe lamp. by 
means of an electric current. A sliding contact piece is adapted to slide in the 
casing of the lamp and it makes contact with a terminal carried by a block of 
insulating material. 2 claims. 


25,260. ‘Improvements in electricity meters.” Н. Manns. Dated November 
30th, 1893. Relates to the type of instrument used for measuring the consump 
tion of current electricity through the mains of an electrical supply. The 
essential features of the invention consists of a flexible diaphragm of suitable 
material covering a shallow cylinder or air vessel controlled by a plus and 
socket arrangement of valve, which is in turn regulated by the ос Ша ien of & 
vibrating needle working within a main current solenoid. 5 claims. 
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No. 1,172. 


PROGRESS IN ELECTRIC TRACTION. 


No feature of recent electric traction schemes is, perhaps, 
more striking than the curious alliance which has sprang up 
between the three-phase and direct current systems—the 


_ former for transmission, the latter for operating the motors 


on the cars. This combination, which is still almost a new 
one, was applied for the first time in this country on the 
Dublin Electric Tramways, the description of which was 
concluded in our last issue; but since that time it has been 
adopted in the United States on at least two important 
undertakings—the Buffalo Street Railways, supplied with 
power from Niagara Falls 20 miles away, and the New York 
Street Railways, the latter of which is atill in course of com 
pletion, while in the United Kingdom we have seen 
approved for use on the Glasgow and Manchester Tram- 
ways and the Central London Railway. It is noteworthy, 
too, that the motor-generators which were originally 
installed at Blackrock have given place to transformers 
and rotary converters; at Buffalo rotaries were put 
in from the very first, although no examples of 
these machines of equal size were then at work, and the 
same thing has been done on the Central London 
Railway, the 900-Kw. rotary converters employed 
for the generation—or, rather, conversion from three-phase 
—of the whole of the direct current reyuired to work the 
line being unique in point of rated output. The fact that 
such important systems depend wholly upon the reliability of 
running and freedom from breakdown of rotary converters 
for their operation, is proof positive of the confidence 
reposed in the latter by the engineers responsible for the 
design of these undertakings, and cannot but be regarded as 
а powerful argument in favour of their use, in spite of the 
evidence adduced at a reoent meeting of the Institution of 
Electrical Engineers to the effect that the Continental 
engineers prefer motor-generators. Where rotaries oonvert- 
ing single-phase to direct current are in question, this pre- 
ference is easily understood; single-phase rotaries have an 
incurable habit of sparking, their safe load is roughly about 
half that of a polyphase rotary of the same size, they are far 
leas efficient, and they cannot be started on the A.O. side ; 
hut where the supply is on a polyphase system, the respec- 
tive merits of motor - generators and rotary converters are 
more nearly balanced. The final decision between them 
cannot be attained by reasoning; it must be settled by the 
results of practical experience with both systems. 

On the other hand, it must not be forgotten that trans- 
mission by polyphase currents is by no means essential, where 
the distances are not excessive; direct ourrent transformers 
have been brought to such a degree of perfection within 
recent years, that transmission by direct current at high 
pressures is now quite feasible. The most notable example 
of such of which we are aware is that which was put in 
operation a few months ago, on what we may b» allowed to 
call “our own British railway ”—the City and South 

| D 
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London. There Mr. McMahon hes boldly adopted the 
three-wire system, with 1,000 volts between the outers, while 
by means of boosters, adding 500 volte to each side of the 
syatem, a total pressure of 2,000 volta is obtained for trans- 
mission to a remote sub-station. If 2,000, why not 4,000 
volta? The difficulty is only a matter of degree, and it 
must be borne in mind that, ceteris paribus, the direot 
current system is content with one-half the amount of copper 
in the line that is required by any alternate current system 
whatever. The воосеєв which has already attended this new 
departure is a favourable augury of future developments in 
direct current transmission, and the progress of the under- 
taking will be watched with keen interest by all power 
engineers. 

Finally, there is a third system of traction, one of which 
we have as yet no instance in this oountry— namely, the 
_ direct application of the three-phase supply to the motors 
on the cars. The remarkable success of this system on the 
Continent, where it is well eatablished, leads us to the con- 
clusion that the grave objections which have been raised 
against the use of three-phase motors and a double trolley 
wire are somewhat exaggerated, and that there are condi- 
tions under which the system may be even preferable to 
direct current working. The constancy of speed of the 
cars, the simplicity of the transforming apparatus, and the 
total absence of electrolytic troubles, are powerfal argu- 
ments in ita favour, while the readiness with which it is 
possible to return power to the line when descending steep 
gradients is also а valuable feature. On the other hand, as 
Mr. Parshall pointed out in reply to the discussion on his 
paper on the Dublin-Dalkey Tramway before the Institu- 
tion of Civil Engineers, the drop in the rails is increased by 
their inductsnoe, the double trolley is unsightly, the 
magnetic blow-out controller is inapplicable, and the induc- 
tion motor does not lend itself to series parallel working— 
the last a serious drawback. On the whole, we do not 
consider it in the least likely that three-phase traction will 
obtain а foothold in this country for many years, unless 
great advances are made beyond present practice, 

Conduit and surface contact systems appear to be at a 
standstill, and the same is true of accumulator traction. 
Hardly a week has elapsed since the Birmingham Оогрога- 
tion abandoned its long continued opposition to the trolley 
wire, and gave consent to the Tramways Company to instal 
the overhead system on the Bristol Road section. The eager- 
ness of the company to drop the battery system may be 
judged by the fact that it has undertaken to erect the whole 
of the equipment, and to remove all the overhead gear at 
the expiration of its lease in 1911 at its own expense, 
unless the Corporation should think fit to buy it at а valua- 
tion. The Corporation is apparently undecided whether to 
adopt the overhead or the underground system when the 
lease falls in; but it is agreed that the rolling stock and 
the underground feeders, which are suitable for either 
system, shall be bought over in any case. | 

For ourselves, we have no doubt as to the result; the 
trolley wire will triumph, and we shall shortly see Birming- 
ham following the example of all our leading cities, except 
London, which is not up-to-date, viz , by installing electric 
tramways as widely and as quiokly as possible. 

Alas! that London should linger in the rear! Not only 
are new modes of travel resisted to the uttermost, but even 


old-established means of transit are crushed out of existence 
by official inoompetenoe апа greed and by the lack of enter- 
prise on the part of the undertakers. Even the steamboat 
вегтіое on the Thames bas gone! 

However, we have our electric railways, existing and 
prospective, and there are favourable indications of future 
developments in surface tramways. The Metropolitan rail- 


ways, sluggishly it may be, are yet making progress towards 


the inevitable adoption of electrical propulsion. Why should: 
we not see a speedy, comfortable, and frequent service 


of electric lannches on the Thames, to complete the list 
of improvements in transit facilities, with which, we 
hope, the new century will be inaugurated? Accumulator 
traction is at its best when applied to the propulsion of boats 
—a vastly different thing from the running of tramcars— 
and it is entirely free from the nuisances of smoke and heat, 
vibration, &c,, with which the present system is handi- 
capped. To be profitable, the service must be made popular, 
while at the same time the cost of working must be small. 
The relative working costa of a score of steamboats, each 
carrying at least one stoker and one engineer, and burning 
coal ad lib., and those of a similar number of electric 
launches, supplied with energy from a single generating 
station working under the most economical con- 


ditions of load and management, cannot fail to be in 


favour of the latter, while all the other advantages of electric 
propulsion are thrown in. Now is the time; in a few 


months it may be too late. We earnestly invite the atten- 


tion of financiers and engineers to this unique opportanity. 


М. E. PrxvAnp published in the February 
Bulletin de la Société Belge d'électriciens, 
an account of an interesting telephonic 
experiment depending upon contact 
electrification or the Volta effect. His attention was directed 
to an observation by M. Banneux, director of the telegraph 
service, that musical sounds can be transmitted through a 
telephone circuit, using for a transmitter a diaphragm 
making intermittent contact with a fixed stud, and without 
any battery. That the action was purely electrical, was 
shown by allowing the two wires of the circuit to touch, 
when all cound in the receiver ceased. A number of expert- 
ments were tried to ascertain the most favourable conditions 
for the experiment, and the beet results were obtained with 
a German-silver diaphragm with a large contact piece of 
platinum soldered to it, when an induction оой was inserted 


A Tclephone 
Experiment, 


in the circuit having a low resistance , and a 
secondary of the same resistance as the receiver. The action 


was traced to the electromotive force of contact between 
the platinum and the German-silver. The movement of 
the diaphragm serving to alternately diminish and increase 
the capacity of the primary circuit, іп the same way as и 
done by lifting one of the plates in the ordinary Volts 
experiment. he explanation was oorroborated by an 
experiment in which a toothed wheel of copper was rotated 
on a steel axle. One of the copper wires from the telephone 
circuit was held against the teeth of the wheel so as to make 
an intermittent contact. Then if the other copper lead from 
the primary circuit was held against the steel axle, the 
passage of each tooth was heard in the telephone reoeiver. 
If, however, it was held against the side of the copper disc, 
nothing was heard. While the experiment is curious and- 
interesting, the explanation does not seem quite satisfactory, 
since on the ordinary view of the action of the Volta effect, 
the action should be more marked with a emall oontact piece 
on the German-silver diaphragm than with a large one, 
whereas, the reverse is the case. In the wheel 

the changes of capacity between the copper leading wire and 
the iron spindle of the wheel in the snocessive positions of 
the teeth are so exceedingly minute that an ap ble action 
due to a Volta effect could hardly be expected. The effect 
appearsto be worth further examination. 
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THE NEW TELEGRAPH STEAMER 
"VON PODBIELSKI.” 


By Pror. JAMIESON, M. Iner O. E., F. S E. 


(Continued from page 729.) 


Main BOILERS AND ENGINES. 


Steam of 180 lbs. working pressure is supplied from two 
large single-ended boilers of the marine type, each of 15 feet 
9 inches diameter and 10 feet 9 inches long, having three 
Deighton’s patent furnaces and separate funnels. A large 
Cochrane's patent donkey boiler supplies the requisite 
steam to the auxiliary machinery when the vessel is in 

rt. The boilers are fed with fresh water through a 

avie's feed filter and evaporator by Weir's feed pumps 
and feed water heaters. 

The propelling machinery consists of twin sets of triple- 
expansion surface condensing vertical up dur having 
cylinders 17, 26}, and' 47 inches diameter by 88 inches 
stroke. Each of the main engines is fitted with an 
Edwards’ air-pump and a separate centrifugal pump for 
circulating sea-water through the surface condensers. 

The engine room 
is cool and open, 
being without any 
division between 
the port and star- 
board engines, 
although separated 
from the boiler 
room by a water- 
tight bulkhead. 
Two separate 
tunnels lead along 
the shafting to the 
stern tubes. The 
propellers consist of 
cast-iron bosses 
with four bronze 
blades bolted to 
each. The engines 
are very easil 
stopped and started, 
- and, moreover, they 
possess the de- 
Birable quality of 
smooth, slow work- 
ing во necessary 
when grappling for 
cables, or when 
. the ship has to be 
kept steadily in 
. position during the operations of testing, jointing and 
splicing. 


AUXILIARY STEAM MACHINERY. 


Beginning at the bows and going aft, we find that the . 


outfit of the steamer includes Emerson, Walker and Thomeon’s 
patent steam capstan windlass, two separate engines for 
working Johnson & Phillips forward picking-up and paying- 
out gear and another engine for their after paying-out 
machine, steam winches at each of the mast derricks, Alley 
and MoLellan's “Sentinel” steam steering gear (which will 
be described later on), and Brotherhood’s three-cylinder 
engines for working the small cable turning-over gear, and 
Kelvin's sounding machines. 


SrEAM STEERING GEAR. 

The safety and ease.with which steamera are guided, 
greatly depends upon the efficiency, readiness of action, and 
darability of the steam steering gear. In telegraph steamers 
. this is more especially the case, since they have so frequently 
| bibe Mupoed: кый and manipulated a. $ low speeds in 

proximity to cable buoys and under other delicate ciroum- 
. stances when on the cable ground. The following perspective 
view gives а good illustration of the steering gear fitted 
on board the Von Podbielski, and from the long and 
varied experience of the makers of this class of machinery, 
as well as the number of ships which they have fitted with 
their steering plant, it will be seen that no novel experiment 
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Ета. 6.—Tur FORWARD PICKING-UP AND PAYING-0UT PLANT OF THE, CABLF STEAMER 
VON PoDBIELSKI." 


is being tried. Of course, when the steamer is supplied 
with twin screws as this one is, there is an additional power 
factor at command, for readily and rapidly turning the 
vessel. Nevertheless, the steering gear should act as 
quickly бв 8 and in perfect synchronism with the 
turning of the quartermaster’s wheel, without hunting or 
over-ruuning. 

The vertical spindle (shown on the upper right hand 
of the figure) is connected directly to the small hand- 
steering wheel situated in the steering house. When 
this spindle is turned to the right or left, it moves the 
lever up or down, which is jointed to the rod of the 
central piston controlling reversing valve. This valve 
admits steam to the slide valve casings, which ев 
therefrom to the front or the back of either cylinder as 
may be desired, for turning the horizontal chain barrel in 
a right or left-handed direction, во as to move the ship's 
rudder to port or starboard, The crankshaft worm and the 
‘wheel with which it gears, as well as the small pinion on 
the above-mentioned vertical spindle, are thoroughly well 
lubricated by working in an oil bath. 


ELECTRIC LIGHTING PLANT. 


This consists of Messrs. Harvie & Co.’s two-pole com- 
pound wound self-regulating dynamo, coupled direct to a 
Shank's steam en- 
gine. At 300 re- 
volutions per min- 
ute, this steam 
dynamo plant has 
an output of 230 
sg at 65 volta, 
and supplies cur- 
rent to 179 incan- 
descent lampe, dis- 
tributed throughout 
the ship in the 
most appropriate 
manner. It also 
delivers about 60 
amperes to one of 
Harvie’s 20-inch 
Admiralty type of 
m ray search- 
light projectors, 
whi 2 is situated 
on the top of the 
ohart house. А 12- 
inch electric fan, 
fixed in the after 
end of the saloon, 
is also worked by 
current from the 
ваше dynamo, to 
enable this part of 
the ship to be kept cool and fresh. A polished marble 
switchboard, having the necessary switches, fuses, am- 
meter, and voltmeter, is duly oonneoted to the dynamo 
and to the various lamps on the two-wire distribu- 
tion-box system. No deflection of any of the compasses is 
observable when the lighting current is turned on or off in 
any part of the ship, althongh the search-light apparatu 
and its connecting wires are nearer to the standard Kelvin 
compass than would seem advisable without the forward and 
return conductors being twisted together. 
A complete service of electric bells has been fitted up in 
оо ене with the saloon cabins by the same Glasgow 
rm. 


TESTINd Room. 


This most important apartment is well situated, being 
nearly amidships, and between the main and spar decks. It 
is sufficiently commodious to contain all the necessary instru- 
ments without overcrowding. The whole of the apparatus 
has been supplied by Messrs. Johnson & Phillips. The 
testing table is placed athwart ships, and has an upward and 
forward slope, whilst the table for the speaking instruments 
is at right angles to the former, and on the port side oppo- 
site to the entrano, door. The spaces under these tables 
are occupied by drawers and aliding-door lockers for storing 
spare instruments, tools, instrument cases, &o. 

The testing and speaking batteries are placed upon racks 
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in open shelves on the after side of the testing room, where 


ке ап be readily examined and dried, thus avoiding the 


plan of stowing them away in dark inaccessible corners 
or cupboards. Practical sea-going electricians can appreciate 
the attention to such apparently minor details better than 
those on shore, as these tend to the prevention of hitches 
and consequent waste of valuable time, during the anxious 
moments when testing the cable as it hangs from the bows. 

Both of the Sullivan galvanometers for taking insulation 
and copper resistances, as well as capacity, are of the latest 
and most approved “ Universal” type, which, it may be 
remarked, have now replaced the time-honoured “ Thomson 
marine ironclad galvanometer in all the most recent outfits 
of cable steamers. Tho sensitiveness and periods of these 
galvanometers have been so arranged as to facilitate the 
taking of copper resistance by the Wheatstone method and 
insulation resistance by direot deflection in the shortest time. 
They are remarkably beat, and the zero is not altered 
by any movements of the ship or by local magnetic influences, 
but I was somewhat surprised to see the old-fashioned scales 
with their paraffin oil lamps, instead of transparent scales 
and electric lights. The only excuse that I received was, 
Tus these oil lamps kept the room warmer than the eleotrio 

ght ! 

For reversing the direction of the current through the 
galvanometers, the Rymer-Jones key is adopted. It is 
worth noting that the pano pie of this admirable key has 
been followed in the case of subsequent testing keys and 
reversers brought before the public by others. 

Sullivan's * Universal" shunt boxes are used in conneo- 
tion with each of the testing galvanometers. Apart from 
their a ted valne as shunts, these appliances can also 
be instead of the Thomson-Varley slides, or as standard 
resistanoes of 100,000 ohms, or as the proportional parts of 
a Wheatstone bridge, and also as high resistances in the fall 
of potential methcd for localising faults. All of these 
adaptations are particularly handy in the exigencies of test- 
ing work on board ship, where compactness of apparatus is во 
great a desideratum. Another advantage of this shunt box 
is, that it is wound with manganin wire, the кима 
coefficient of which is practically nil, so that for the most 
exact observations, no temperature correction need be applied. 
The details in this shunt box have been carefully thought 
out, and it seems to be as popular now, as the Universal 
galvanometer itself. All the instruments on board, from the 
galvanometers and shunts downwards, are of the latest 
pattern and best construction. It may be added that only 
smooth stoned and unpolished ebonite, according to the Post 
Office practice, has been oe The speaking instru- 
ments are of the ordin orse and mirror types, and, 
therefore, call for nos remarks, 

I did not, however, observe a complete set of speaking 
tubes or lond-speaking telephones and call bells between the 
testing room and the navigating bridge, the tanke, bow- 
sheaves, and the main engine room. These are very usefal, 
and enable this most important department to be placed in 
direct communication with the various other sections, во 
as to take and give directions with the least possible fuss, 
when the saving of a few minutes often mean the saving of 
much vexation and o In fact, all the departments of 
the chief cable engineer, electrician, navigators, and the main 
engine room should have instant communication with each 
other by the most direct and approved methods. 


THE CABLE MACHINERY. 


As already mentioned, this vessel is fitted with the latest 
and best types of cable machinery by Mesars. Johnson and 
Phillips, of the Victoria Works, Old Charlton, London, 
under contract with Messrs. David Dunlop & Co., of Port 
00и. The equipment comprises а double forward com- 
bined pioking-up and paying-out plant, and an after paying- 
out machine, together with all the necessary bow and stern 
sheaves, dynamometers, and leads. 


FORWARD PLANT. 


As will be seen from the figure on the previous page, the 
double picking-up and paying-out gear is erected on the main 
deck, and so bound together by three strong steel frames fixed 
between the main and spar decks, that the machines are side by 
side. They are driven by two independent pairs of engines, 
80 that either or both sets of engines can drive either or both 


machines to be worked simultaneously in reverse directions, 

во that one side could be picking up whilst the other is pay- 

ing out; and, ium, one pair 

сазе of а breakdown to the other. For ordinary one 
of engines will be sufficiently powerful, whilst the two 


pairs can be used for heavy loads. Each machine 
18 for two and powers; the picking-up 


machine for a lift of 25 tons at 1 knot, or 10 tons at 
2} knots, and the paying-out machine for 10 tons at 2} 
1 

he 2 е Ф 


to take one engine out of gear, ita bevel wheel is drawn along 
the crankshaft by means of a large screw nut, which is con- 
centric with the shaft and works on a screwed shoulder. 
This nat is tarned by means of a bar-lever, and the former 
gerves to take the thrust when the machine is working. 


(To be continued.) 
—————  ——— P — o ————m 


SOME NOTES ON THE ELECTRICAL EX- 
HIBITS AT THE PARIS EXHIBITION. 


Br Е. KILBURN ВООТГ, A. M. I. O. k. 


(Concluded from page 749.) 


HUNGARY. 


shaft of a Lenz-Steuering patent horizontal slow-runniag 
i nding space for the pole bolts is 


crankshaft. The valve gear, &o., of this engine is worthy of 
attention, the governors being fixed on the cross shafts and 
actuating moving eccentrics The makers are Emte 
Brunner Maschinenfabrik Gesellschaft Brünn, Hungary. 

Ganz & Oo. have an exhibit of early dynamos, alternators, 
&о., and they also show some neatly designed house trans- 
formers which are constructed with two large discs, so that 
they can be rolled about without injury. : 

f course, there are many other Austrian and Hungarian 
exhibits, a large vertical engine, by Ringhoffer, of Prague, 
driving a Siemens- Halske dynamo, being especially noticeable. 

The firm of Kolben & Oo., of Prague, have several im- 
posing machines in various parta of the building. 


FRANCE. | 
Praotically all the French firms are exhibiting, and there 


are many large generating sets. Amongst the most noticeable 
are :—A Farcot horizontal engine with inductor alternator 


divisible midway in a plane with the fly-wheel, 

A Dajardin Lille horizontal croes compound engine and s 
three-phase alternator, by Schneider & Оо. 

Horizontal engine, by E. Garnier and Faure Braulieu, 
with Postal-Vinay maltipolar d o. 

A Delaunay, Belleville & Oo. s high speed enclosed 
coupled to а Breguet compound alternator, constructed on 
the system Boucherot. The output of this set is 736 KW., 
2,200 volts, 50 periods, 250 revolutions. NE 

The Etablissements Cail have a large vertical oros* 
compound engine, with 1,000-Kw. alternator supplied by the 
French Thomson-Houston Oompany. Carels Freres show 
а коа engine with Kolben three-phase alternator on 
cran b. | 
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The Compagnie Générale d'Eleotricitó de Огей, in con- 
junction with Etablissement Weyher et Richemond, exhibit a 
steam dynamo having an output of 2,750 amperes at 250 
volts; speed, 120 revolutions per minute. The dynamo 
has 14 poles, and its armature is 90 inches diameter by 
20 inches long, and commutator 24 inches diameter by 
74 inches long, with 56 combined oopper and carbon 
brushes 


These sets besides others will be shown working, as the 
whole of the motive power necessary for driving machinery 
in the buildings on the Champ de Мага is distributed by 
electricity, one half being supplied by French contractors 
and the other half by contractors of various foreign nations. 
The majority of the motors are three-phase. 


SWITZERLAND. 


As was to be expeoted, the Sulzer engines are а feature of 
the Swiss exhibit. One of their horizontal engines is 
coupled to a Brown-Boveri three-phase machine, having the 
armature yoke arranged for turning round for cleaning, &. 
Another engine is coupled to a three-phase machine by J. J. 
Rieter & Oo., the fly-wheel and poles being constructed on the 
lines of the Niagara machines—that is, so that the magnetic 
pull opposes oentrifrugal foroe. See fig. 4. 


Pole piece. Rotating double- 


armed fly - wheel. 


Fixed armature. 


Fia. 4. 


This firm alsoshow a curiously constructed motor, of which 
fig. 5 is a rough sketch. The stator or magnet system has 
the poles projecting over a single exciting coil, as used to be 


Magnet fixed to 
bearing. 


Holes through 
casting. 


the fashion with alternators, whilst the rotor oonsists of a 
plain casting keyed to the shaft, and having holes —alter- 
nately two and three in a row—cut through the bottom of 
the rope grooves. 

There are many exhibits of turbines by Escher, Wyss and 
Oo., Theodore Bell, and Pickard, Pietet & Co., this last firm 
showing a turbine coupled to an Ocrlikon three-phase alter- 
nator of 750 H. P. 

Some very neatly designed high-speed engines are shown 
by Emile Mertz, of Basle, and small horizontal engines are to 
be seen at the stall of Ateliers de Construction, Burokhardt 
Basle. E cher Wyss & Oo. also exhibit engines, and 
Theodore Bell general machinery, amongst other items being 
а large motor-driven saw with double screw feed. 


BELGIUM. 


The principal feature of the Belgian exhibit is the 
enormous horizontal gas engine by Oookerill, of Seraing, the 
excessive proportions of some of the parts making it look 
strange to eyes accustomed to the usual steam engine 
practice. | 

This engine ig one of the two largest gas engines in the 
world, and is intended for blowing ; it works with ordinary 
blast furnace gas, that is to say, the gases do not undergo 
any special of purification or cleaniog. Built on 
Delamare-Debouteville and Co-kerili's patent, with a single 
oylinder, it develops over 600 H.P. at 80 revolutions per 
minute. It is designed to supply 500 cubic metres (17,500 
cubic feet) of air minute at a pressure of 40 om. of 
mercury (74 lbs. per square inch), this sufficing for a daily 
production of 150 tons of Bessemer hematite pig. 

The dimensions of the cylinders are— 


Diameter of gas cylinder ... 1,900 mm. (51”). 
ae ca is .. 1,700 mm. (67“). 
Stroke of piston . 1,400 mm. (55"). 


An exactly similar engine to the one exhibited has bsen 
in regular work at the works of the John Cockerill Oo., 
Seraing, since November, 1899, having taken the place of 
the steam blowing engine. On March 20th апа 2 let of 
this year this engine was subjected to a thorough brake teat, 
the blowing cylinder baing temporarily disconnected. With 
gas having a value of 800 to 900 calories (90 to 100 B.T.U. 
per cubic foot), the consumption when developiag 600 H p. 
was 9] cubic metres (115 cubic feet) per B;. H. P.-hour. 
Tested as a blowing engine, it was found that when run for 
three hours at 84 revolutions per minute, a steady wind 
pressure of 40 om. of mercury (74 lbs. per square incb) was 
obtained. At 94 revolutions per minute and slightly 
different quality of gas, tbe wind pressure rose to 45 cm. 
of mercury (84 lbs. per tquare inch). Finally the engine 
was run at the high pressure of 62 om. of mercury (114 lbs. 
per square inch), the speed being reduced to 62 revolutions 
per minnte. | 

The trials were a complete success, and in view of the 
developments in power transmission on a large scale from 
our coal fields, electrical engineers would do well to watch 
this most interesting and bold departure in gas engine 
practice. As a matter of fact, a 200-H r. single cylinder 
gas engine of somewhat similar construction has been in 
use for more than two years at the Cockerill works 
driving the electric generators used for the electric power 
transmission. 

The Gompag nie International d'Electricité, Lie ze, have a 
large and interesting exhibit. Mechines by Peipier are also 
shown. | 

ITALY. 


Franco Tosi, of Legnano, has three engines of 1,200, 800, 
and 60 H P. respectively, coupled to dynamos by Ssbuckert, 
Societa Esercizio Bacini, and Ansaldo & Oo., of Genoa. 


UNITED STATES. 


The bulk of the United States machinery exhibit will 
be out at Vincennes, but there is a b2autifully decorated 
pavilion in the gallery of the Electricity Hall, in which are 
shown original apparatus, first Brush and Jandus lamps, 
early Thomson-Houston dynamos, instruments, &o. 

The Batcheller Pneumatic Tube Company, of New York, 
have а working exhibit. 


ALT American exhibitors have sustained severe loss 
throug 


the disappearance of the ss. Pauillac, which had on 

board, amongst other machinery, the power plant for the 
N exhibit out at Vincennes. For this latter a 

illans and Crompton set has fortunately been obtained, and 
another Bullock generator to replace the one that was lost 
is on its way, to be coupled to a Ball engine. | 

It may be mentioned that Vincennes is 6 miles from the 
Champ de Mars; the pleasantest way of getting there is b 
steamboat, the round trip occupying about 24 hours. 


CRANES, 


A striking feature of each half of the electricity building 
is an immense travelling crane. That in the French section 
їз of the double cantilever type, built by Jales le Blano, of 
Paris, and that in the foreign section is of girder pattern, 
built by Carl Flohr, of Berlin. They are both carri:d. 
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direct from the ground, and are, of course, electrically-driven 
throughout. | 

In the Hungarian section there is an electrically-driven 
overhead traveller, each of the crabs being fitted with two 
three-phase motors, working throngh worm gears. 

The above-named firm, Jales le Blanc, have installed five 
of the “ Rampes mobiles or moving staircases, of which there 
are 27 altogether, the E-ablissement Cail and Maison Piat 
being As pm for the remainder. The incline is one in 
three, and speed 37 feet vertical rise per minute, In each 
case continuous current motors are used. 


THE TELEPHONING OF LONDON BY THE 
POST OFFICE. 


As the Post Office is about to commence laying the under- 
ground mains in connection with the Government scheme 
for the telephoning of London, it may be of interest to give 
at this stage a few particulars of the area to be served and 
the exchanges to be established, together with some prelimi- 
nary notes on the subject of the cables to be 1 the 
conduits and manholes to be constructed, and the switch- 
boards and the method of working to be adopted. 


ARRA. 


The general scheme having already been described in the 
daily press, it will suffice to indicate briefly the soope of the 
undertaking. The area to be served is that known as the 
* London Telephone Ares," which, to all intents and par- 
pozes, is that at present served by the National Telephone 
Company. It extends from Reigate nothwards to Waltham 
Abbey, and from Romford westward to Harrow, and embraces 
about 600 square miles. It would, of course, be impossible 
to carry out the work in all parts of this extensive area 
simultaneously, for even if there were an available staff, 
manufacturers could not produce with sufficient rapidity the 
required stores and apparatus. The Post Office has therefore 
decided to split up the work into what may be called snb- 
areas. The sub- areas in which work will commence this month 
are those for the Embankment, Westminster, and Kensington, 
to be followed immediately by the City work, and a little 
later by work in Hammersmitb, Wimbledon, Patney, and 
so westwards to Kingston and Twickenham. When the 
work in these sab-areas has sufficiently advanced, the sub- 
areas in other districts will bə taken in hand. But the work, 
which will b» for the most part underground, is of such a 
difficult character, especially in the City, that the progress 
may be to the uninitiated appear slow. 


EXCHANGES, 


The Oentral Exchange will be located in a portion of the 
premises in Qaeen Victoria Street presently used by the Post 
Office for Savings Bank busines and the completion of this 
Exchange is promised within a year. Almost simultaneously 
with the opening of the Central Exchange. sub-exchanges will 
he opened at Westminster, Kensington, Wimbledon, Patney, 
К chmond, Chiswick, Kingston, and T wickenbam. 

As the work p in other districts, sub-exchanges 
will be ed at about similar distances apart, the nearest 
to the City in the various directions being probably about 
Marylebone in the north-west, Islington in the north, 
Stratford in the north-east, Stepney eastwards, тоос 
south-east and in the vicinity of the Elephant and Castle, 
eouthwards. With a scheme of sub-exchanges carried out on 
the lines indicated an excellent service at a moderate rental 
should result. 


CABLES. 


The cables to be employed are paper-insulated and lead- 
sheathed. The advantages which dry-core cables (as cables 
with paper insulation are called) possess over the ordinary 

percha and india-rubber insulated cables are low 
capacity, high insulation, small electrification, and great 
rr aie For subscribers’ lines the conductor will weigh 
20 Ibs. per mile, the mean diameter being 35:5 mils, and the 


maximum resistance 48 89 ohms per mile; whilst the con- 
duotor of the cables for junction lines will weigh 40 Iba. per 
mile, with a mean diameter of 50 mils and а maximum 
resistance of 21:94 ohms per mile. For subscribers circuits 
on main lines the largest cable to be used will contain 
7 pairs, and the largest siz3 for junction lines will consist 
of 108 P 4 

The following table gives some useful data as to the 
various віс зв of the two classes of cables to be employed on 
this telephone work :— 


TABLE I. 


20-]b. conductor. 


No. Mean | Maximi Average Mean Maximum Average 
of thickness external , weight | thickness external weight d 


t e ! 
pairs. | of lead. | diameter. per mile. | of lead. diameter. per mile. 


— 


| Inches. | Inches. Tons. Inches. ' Inches. Tons. 
. 0 e 9° ry 


7 11 700 48 | 115 880 85] 
19 | 115 900 | 362 | 1580 1.150 5% 
19 130 1060 478 | 140 | 1350 7000 
o7 130 1.250 590 140 1600 86$ 
37 140 | 1950 | 698 | 140 1750 988 
48 140 | 1550 | 824 | 150 | 3050 1247 
61 | 140 | 1650 | 903 150 ^ 2200 1385 
75 180 | 1850 1092 | 160 2450 1690 
91 159 | 1900 | 1154 | 160 2600 1816 

108 150 2100 | 1800 | 175 260 921% 
9317 | 160 | 2659 | 1919 M 


| 


— Жырды ш зав 2 aR | 


The paper used for covering the 20-Ib. conductor averages 
J inch in width and for the 40-lb. wire $ inch, the thick- 
ness of paper in both cases being about 5 mils. The paper 
is usually laid on longitudinally with a slight overlap, to pre- 
vent contact between паа tia wires, and is tied spirally 
with thin string. The wires are laid up in pairs uniformly 


twisted together, the length of the complete twist being 
4 inches for the smaller conductor cable and 6 inches for the 
larger. One wire of a pair is covered with white paper and 
the other wire with coloured paper, usually red, as a means 
of distinguishing the wires for jointing purposes. Between 
each layer there is a spiral wrapping of paper (usually 5 mils. 
thick) and a final wrapping of similar paper is added between 
the outside layer and the lead sheath. 

The following table shows оер are stranded together 
to form any size of cable; figs. 1 and 2 represent a 
section of a 97 and а 48-pair cable respectively: — 


TABLE IT. 
| Number of pairs of wire. 
No. of pem | | l TENER 
in cable. ' | 
i Third | Fourth | Fifth 
Centre. | Red | des layer. layer. | layer. 
7 1 6 | 
12 3 9 i 
19 1 6 12 
27 3 9 15 | 
97 1 6 13 18 
48 8 9 15 21 
61 1 6 13 18 | a | 
75 3 9 15 21 27 
91 1 6 12 18 24 80 
108 3 9 15 21 27 


| 33 

| xx 
When the stranding has been completed the “core” is 
thoroughly dried at а temperature not exceeding 225" F. 
In some cable factories this is done by placing the iron 
drum, on which the completed. core has-been: wound, in а 
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hot-air chamber which is kept at a uniform temperature of 
about 225° F. The time taken to dry the paper by this 
process varies from three to six days, according to the size 
of the cable and the amount of moisture in the substance of 
the paper. In other factories the core is placed in an iron 


cylinder and dried under vacuum, and by this method the 
drying can be done in about one-third the time required by 
the ordinary oven process. 

After the core has been dried it is lead sheathed, molten 
lead at a temperature of not less than 600° F. being foroed 
on round the core under a hydraulic pressure of from 2 to 
3 tons to the square inch. К. 

The oompleted cable is put in a tank of water, where it 
remains for 24 consecutive hours, in order to prove the 
sheath, and the cable is thereafter subjected to electrical 
tests for electrostatic capacity, insulation, and conductor 
resistance. 

In the саве of both the 20-lb. and the 40-Ib. con- 
ductor cables, the mean eleotrostatio capacity of each wire 
measured against all the remaining wires of the cable and 
the lead sheath to earth is ‘08 microfarad per mile; and 
the mean wire to wire capacity of each pair, all the remain- 
ing wires in the cable, and the testing battery and apparatus 
being snsulated, must not exceed 70 per cent. of the mean 
wire to earth capacity. This low capacity is mainly due to 
the large amount of airs in dry-core cables, averaging 
about 60 per cent. of the entire internal space. Indeed, 
provided the paper used has a low specific inductive capacity 
and has been thoroughly dried, the capacity may be very 
accurately gauged by the amount of air space in the cable, 
and this, of course, is regulated by the width and thick- 
ness of the paper. 

The insulation resistance of each wire in any cable from 
every other wire in the cable and from the lead sheathing, 
all of which are to earth, must not be less than 10,000 
megohms per mile after one minute's electrification at a 
temperature of not less than 50? F., the electrification dur- 
ing the test to be steady. The voltage for this test may be 
600, but that usually employed is 450. 


CONDUITS. 
Hitherto the Post Office has confined itself in under- 
ground oonduits to the use of cast-iron pipes, but till now 


a 


the Post Office has never had to lay more than about half a 
doz zn oonduits in any one trench. However, this big 


scheme of ee ra bygmeans of underground 
wires brings about an entirely new condition of things. 
Under this scheme 50 conduits in one trench will be quite 
common in the City, and in special cases this number will be 
much exceeded. In such quantities 3-inch cast-iron pipes 
require a large amount of space, and space, even under- 
ground, ia very limited in London. The Post Office has, 
therefore, resorted to glazed earthenware ducts in place of 
cast-iron pipes where the number of conduits exceeds six. 
An end elevation, showing half section, of the form of duct to 
be employed is shown in fig. 8, which also gives the sectional 
dimensions of the duct. It is made in two lengths, 
namely, 18 and 24 inches, the shorter duct being used only 
where the conduits enter manheles for the purpose of break- 


ing joint, 
(To be continued.) 


THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 


AT the meeting of the Institution of Electrical Engineers, 
held at the Institution of Mechanical Engineers on Thurs- 
day evening, May 8rd, a paper was read by Mr. Н. M. 
Sayers on the “Caloulation of Distributing Systems of Electric 
Traction Under British Conditions.” 

The discussion thereon was opened by Prof. Andrew 
Jamieson, who regarded the paper as one which contained a 
great deal of sound matter requiring special study. He 
referred to his visit to Oape Town in couneotion with the 
tramways there, and stated he found no less than 30 volts 
between the end of the lines and the power house. The 
result was electrolytic troubles and disturbance on the sub- 
marine cables. He advocated the use of boosters. Owing 
to the extraordinary character of the slate formation, forming 
a basin in which Cape Town lay, the rails returned only 
about 70 per cent. of the current, and 30 per cent. went out 
to 


gea, | 
Mr. Taylor spoke of the paper as being a thoroughly prac- 
tical one, discussing in detail the advantages from a distri- 
bation standpoint of the single aud double station and the 
ро!урһазе system. He had applied some of the calculations 
to light railways. Advocates of high tension transmission 
might try to reduce the costs of that method, but even sup- 
ing that those items most readily. dealt with were halved, 
it would reduce 352d. to :292d. only. Mr. Sayers had taken 
а case rather in favour of polyphase transmission, as he 
assumed 284 miles of track, 57 care, and a heavy car mileage 
per annum. Attendance at the sub-stations reckoned at 38. 
per week each seemed distinctly low and rather in favour of 
lyphase. The high losses were due to transformers. 
г. Taylor then showed how the cost was affected by 
frequency of service, and discussed whether the question of 
distance of transmission did or did not depend upon the 
distribution of traffic. He dealt with the arrangement of 
boosting described in the paper, which only appeared to 
allow for boosting on the portion of the length of trolley 
ees | eas and not also on the feeder line to the section 
y it. | 
Mr. Eustace Thomas took up the question of most econo- 
mical distribution, and gave, as his opinion, that generally 
the systems put down had regard to first cost rather than 
economy. It perhaps seemed absurd to talk of another way 
of putting Kelvin's law, bat it was apparently more accurate 
than the ordinary mode of expression. Take out the cost 
of one mile of cable; if any given siza be taken, it is a 
question whether it would not ba better to have a larger 
Biz: Lot the resistances of the cables be в, and n, then 
the power wasted in each would be в, к, and R, K,, while 
the interest, &c., charges would be P. K, and P, K, and to 
get the best result, | 


(в, — Ra) Kı = (Pz — Pi) Ky 
or | В. — В, __ К, 
Py — Р, К, 


where S depends only on the system adopted, and rot on 
1 A 
Р 
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the size of the cables. For a given case he had worked out, 
the figures were :— 


406 о? x hours per day and cost of extra 
u* it from station 


M —— ——j——̃ ę — t i 


к; Peroentage rate of interest, maintenance 
and depreciation. 


and the result gave 616, showing that about 13 was the most 
economical size. 

Mr. Jenkin pointed out that the paper did not compare 
the one and two station, and the polyphase systems of 
supplying tramways ; interesting as it was, the matter could 
not be generalised. He thought feeders should be run to 
separate sections of line, and two cars might connect the 
feeders at different parts of the line. 

Mr. E. K. Scott thought the polyphase system would 
have shown better if taken at 5,000 volts instead of 2,500 volts. 
No attention at the sub-station would be required if the 
polyphase system were assumed to be used directly on the 
Cars, 


Mr. Swinbarne had always some fear in discussing such в 
paper, but he regarded the risk of a departure from accuracy 
to get simplicity as very real. Under actual circumstances, 
insulation comes in; this does not vary as the cost of 
copper, and Kelvin’s law in its simple form does not apply. 
Another element was the eating of pipes that were “not 
ours,” the private individual could not do во, but he Y nem 
tramways could eat pipes as much as they liked provided they 
followed the Board of Trad 
corrosion of 
He thought 
considered, but the present Board of Trade Rules will not 
fit three-wire systems. He supposed the reason why this 
method had been overlooked was that some American had 
said they did not do such things in America. He wished 
to state that the booster system is perfectly applicable to 
the three-wire system, and the bigger the system is the 
easier it would be to manage. Finally, the way out of the 
difficulty would be to put a booster on pipes. 

Mr. E. T. Carter asked if оопа was not 
in use on the City and South London Railway, and Mr. 
McMahon said it was, and the balancing was effected by 
battery and sub-station and balancers. 

Mr. R. C. Quin differed from Mr. Sayers as to a drawing- 
in system for cables, Не had used both, and concluded that 
if you draw in you will have to draw out, whereas if laid 
solid, or buried, not only is cheapness gained, but no neceesit y 
will arise for removal. He, as a municipal and tramwey 
engineer, preferred granite setts between tramlines, because 
the traffic was always heaviest on the crown of the road, and 
the granite setts tended to keep down the excessive wear. 
He regarded reliability as worth something more than a few 
pounds, and with all transformer systems there was something 
to break down. 

Major-General Webber compared tramway and telegraph 

le-fixing and cable systems, and severely criticised the way 

in which trolley poles were erected in many cases, a neglect of 
the stresses and strains being shown. He advised tramway 
engineers to study the question of strains on poles, and 
learn what they could from the experience of telegraph 
engineers. 
. Mr, Sayers, in reply, felt happy that there had not been 
much contradiction or destructive criticism. He admitted 
his estimate of attendance on sub-stations (3s. weekly) was 
low. The greatest density of traffic affected the size of 
feeders, and not the distance of distribution. He con- 
sidered the method he gave for calculation more general 
than that of Mr. Eustace Thomas, as one got tbe general 
expression for the most economical density. He did not 
profess to compare systems. Each section of trolley wire 
would, of course, be fed at many points. He thought 
Mr. E. K. Scott quite right as to use of motors on cars, and 
that Mr. Swinburne’s remarks were worthy of attention ; the 
difficulty was to find anyone who would put down money 
to equip such a system. The trouble lay in shorts and 
turn-oute. 16 would require a paper to reply to Mr. Quin, 
but the life of a cast-iron pipe was 40 years, and he did 
think that that provision is worth greater attention. 

Yesterday the meeting was engaged in discussing a paper 
on motor meters by Mr. Evershed. 


e regulations. Seriously, the 
ipee, he was afraid, would be most serious. 


e three-wire system had not been sufficiently - 


THE NATIONAL TELEPHONE COMPANY'S 
DINNER. 


Тнв seventh annval dinner of the National кер Company was 


general manager 
the chair. Among the guests 
G. O. V. O., &c., and Prof. Silvanus P. Thom „ F. R S., while Bir 


peon 
Albert Rollit, LL.D., M.P., Bir Cuthbert Quilter, Bart., M.P., Lient.- 
Col. O. B. Olay, V.D., and members of the staff of the company to 


resent. 
mot sat down o an excellent repast, which was boguile 


The dinner over, 

Mr. Gan having proposed “The Queen” in well-chosen terms 
—18 toast which was honoured with enthusiasm, and was followed by 
the National Anthem— Sir Onthbert Quilter rose to propose the 
toast of " The Imperial Forces of the Orown.” В 
ешн of the old quotation, “ One touch of danger makes 

mpire one," the referred to the debate on the Spion 
correspondence which he had just left, and pointed out that not the 
least aspersion was thrown on any soldier of any rank; mistakes 
had been made which must one day be inquired into, bu 
"the time is not now/” The part which electrical engineers had 
played in the war was no small one; Major Orompton was at the 
ational Telephone Oom- 


pany’s em és alone not less than 1,000 had gone ont to South 

Africa, while the company had itself with the support of 

еа wives and familiss—an cement which was received with 
бете. 


The toast was coupled with the name of Liewt.-Ool. О. B. OLAY, 
V.D., who, after lamenting the absence of Bir Jas. 
out the fact that the Volunteer foroes, with which he 
nected for 20 years, were now on an entirely new footing; but too 
much must not be asked of them—it was out of the question for 


J 
been added to its clientele, while there are now 176,000 subscribers’ 
telephones connected up - i.e, one to every 214 of the population. 
This, said Mr. Gaine, compares most favourably with almost any 
foreign country. The number of messages transmitted year 
amounted to 617 millions; during the same 
carried 87 millions of telegrams, inclusive of foreign ones. 
The average cost of the former was less than Id., while the latter 
worked out at 74d. The comparison seemed to afford the 
much satisfaction, but we fail entirely to perceive ita value, for the two 
things are quite inoommensurable, The Ob had 
things to say of the trank service as worked by the Post Office; from 
the reports of district superintendents he found ae 1 of from 


reply was heartily арест. In the course of his remarks Bir 
ALBERT made а comp 


character of the company's vocation. 

A graceful allusion was also made to the late Prof. Н 
invention of the microphone had made telephony y possible, 
Mr. Gaine’s forensic gifts were cordially appreciated, and Mr. 
Anns's skill in dealing with statistics was said to enable the chairman 


to anything ! 

roposing “ The Visitors,” Mr. J. О. OHAMBERS д a кел 
tribute to Prof. Hughes, and coupled the toast with the names 
Lord Kelvin and Prof. Thompson. In his reply Lord Kelvin declared 
that telephone troubles were not confined to this or any other 
country —everywhere, in 99 cases out of 100, the mai in 
the users. Lord Kelvin was astonished to hear recently that ths 
Glasgow telephone service was the worst in the kingdom; he re 
garded this as a great oe ash for in his opinion the service 

g 


E 


unworthy 
Albert Rollit’s, that the company get more kicks than ha'pence, 
Lord Kelvin deduced that it received 617,000,000 kicks per annum! 
But, in his opinion, they were mere pin pricks, and in 10 years time 
the company would be even more highly than ever. 

Prof. THOMPSON also replied, and pointed out the great import- 
ance of the company’s undertaking, employing as it did over 10,000 per- 
sons. Referring to the danger of swamping private enterprise 
over-municipalisation, he protested strongly against the growing 
tendency in this direction; on the other hand, its trials had kept the 
company alive to the necessity for constant improvement, for which 
there was still ample room. The company was now 21 years old, and 
the Professor hoped to be present at its celebration 21 years hence. 


Vol. 44 No. 1,172, Mag 11, 1900.] 


Referring to the dream of cross-Atlantic telephony, and other not 
impossible inventions of the futare, the speaker concluded with the 
oo 


R good of former times let others 
I think it lucky I was born so late !" 


Mr. T. A. Рвост proposed an extra toast, that of The Chairman,” 
in a speech which F of affection, 
and Mr. Ganm having suitably the prooselings came © 


an end. 

Daring the evening various solos were agreeably rendered by Miss 
Gwendoline Dew, and Messrs. Will Edwards and Seth Hughes, 
accompanied by Miss Edith Bristow. 


BILLS BEFORE PARLIAMENTARY 
COMMITTEES. 


Востн LANOASHIBE Tramways BILL. 
Select Committee of the House of ee ek 
Bealo 


FE 


А Hayne, had before them on Tuesday, Wednesday, and 
Thursday last week the consideration of the South Lancashire Tram- 
ways Bill. Mr. Balfour Browne, who for орош Mr. 
J.B. Atherton, Mr. J. Wherton, Mr. W. M. Brigg, and , explained 
that the proposal was to construct 45 different tramways, which 
woald connect important centres in 1 The 
trams would be run by electricity, and in consideration of ex 
thereby involved, they asked that the Tramway Acts should be so 

that the period at the end of which the lines might be pur- 
chased by the local authority, without taking into account the good- 
аса ee улы 

Evidence in favour of the B мр Sir John Willox, М.Р, 
Mr. J. Fairclough (the Mayor of Leith), James A i 
J. E. Waller, and others. Mr. Atherton in his evidence said it was 


j 
g 
Е 
Е 
: 
: 
d 
: 
З 
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Mr. Walker, who is acting as engineer for 
the scheme, estimated that the construction of the tramways would 
cost £488,959. The electricity for lighting the line of route would 
cost less than £d. a unit. | 

After baring against the scheme, the Committee approved 
the preamble | 


| 


evidence 
the Bill. 


Baxan бтввет лир WATERLOO RAILWAY., 


Bir W. Рошлтт, the general of the Great Central Railway, 
му ven evidence in favour of tbe m 


Ше онгу арш еа си каму had made a oon- 
tract with the London and Globe Oompany. 
Bir Bran Baxar, O. E., said it was proposed to carry the 


London. 
The Committee then adjourned. 


On Thursday the examination of Bir J. Worm BARRY was con- 


tinued. Ho gave of the experiments which the Metro- 
politan and the D гасната уеге — шор оќ 
working their lines by ty. The c trains, he said, had 


be for the 3 E чаан 
тап conveyance passengers. 
Mr. J. Burr, general manager of the District Railway, con- 
tended that the proposed extension in the 
, and he did not believe it would be a financial 
success. 


After hearing Mr. Lrrrrnm, Q. O., against the Bill, the Committee 
stated that they had decided to pass the preamble. 


Onmanma Ововв anD Brnamp Егиотвісгту BopPLY BILL. 


Тиш Bill came on Thursday and Friday last week before a Oom- 
mittee of the House of Oommons, presided over by Mr. A. Н. 
Brown. Mr. Pember, Q.0., Mr. Shiress Will, CG. O., Mr. G. Fits- 
represented the promoters. The W 
the Whitechapel District Board, and the London Oounty 

Oouncil appeared by counsel in opposition to the Bill. 
Mr. PEMBER е that the object of the Bill was to empower 
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viding s generating station for the supply of the Olty. The site and 


the approval of the tion, and 1¢ was situated far away 
from any residential t, surrounded by factories, &c. 
The site of the generating station an area of about 74 acres. 

Mr. PATOHELL, O. E., the engineer to the company, said that the 
mains would extend from West Ham for about 3} miles to the 
boundary of the City, vid Poplar, Mile End, and Whitechapel, and 
they would alto be extended to of the West End. 

After hearing considerable evidence both for and against the ВШ, 
the Committee decided to approve the preamble. | 


Conk Еглотаїо Tramways. 


A BIL to authorise the construction of an electric tramway from 
Blackrock came on Thursday and Friday last week before a 
of the House of Lords, presided over by the Earl of 


derdale. 

. Рвмвив, Q. O., in stating the case for the promoters of the Bill 
said that the tramwa company now had a line working to Ballin- 
temple, and they sought in the Bill before the Committee to get a 
1 extension to Blackrock. The inhabitants of the district were 


Ap financial position to carry 
mention that last year—the first year of its 1 had paid a 
dividend of 5 per cent. The line would be mostly single, bat double 
in some places. 

Mr. COHAnLums Munz (secretary and manager of the Oork Electric 
Tram and Lighting Oompany) stated that one of the promoters of 
the Bill was Mr. William Murphy, an inhabitant of Oork, who was 
connected with large electric undertakings. The tal of the com- 
pany was £200,000, half of which was preferences half ordinary, 
while the debentures represent £70,000. There were about 8 miles of 
rail, some double and some single, and the tramway had so far been 
very successful Last year thoy carried five million passengers 
at an a charge of 1d. per person, and as the result of the first 
year’s work in lighting and traction they had a net profit of £12,000, 
which enabled them to pay a dividend of 5 per cent. and to carry 
forward £1,000. The system was the overhead trolley system, to 
which there was no objection in the district. The te for the 
construction of the propose tramway was about £6,000. 

After hearing f evidence, the OHAIRMAN OF THE OOMMITTER 
intimated that the Committee saw no reason why the Bill should not 
proceed, but they thought that the promoters ought to give a pro- 
tective clause to the «апта соараву in respect of one of their 
bridges which they intended to cross over. 

Mr. Buss, who represented the railway company, did not 
for the insertion of such a clause, and accordingly the Bill was 
to be reported to the House. 


Іонрон UmiTED Taamways Company, LIMITED. 


Sra U. Kay Виноттгвуовтн presided on Friday of last week over a 
Belect Committee of tne House of Commons to consider the Bill of 
the London United Tramways Oompany, Limited, which was 
opposed by the Middlesex County Oouncil and certain frontagers 
who considered they would be affected by the trams passiug along 


their places. 
Mr. Barron Baowns, QO., who appeared for the promoters of 


viá pton 
Wick. He believed that the op iddlesex County 
Oouncil was based upon a suggestion that at some fature time that 
body, with the London Oounty Oouncil, would carry out a scheme of 
tramways themselves. But his clients were in possession of the dis- 
Council was not the purchasing authority 


that the adoption of electricity would lead to a large 
amount of passengers carried. At present they carried about 10 
million passengers a year, and they anticipated that that number 
would increase to between 40 and 50 millions when electricity was in 


use, and the system extended. 


After hearing other evidence the Committee adjourned. 


especially were they 
у paming ir к Richmond Bridge Бом. 
and Mr. O. R. Brereton, O. E., having given 
evidence in opposition to the scheme, 


| ux. 
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The OHATBMAN said that with regard to that particular line, the 
Oommittee were prepared to assent to it on certain conditions, having 
to the importance of the road to ordinary traffic to and from 
London and other places. First, all curves must be improved; 
secondly, as far as possible 9 feet 6 inches must intervene between 
the footpaths and the lines; thirdly, where two footpaths did not 
exist the Committee must be satisfied as to the provision of a second 
in case of building taking place; fourthly, the Oommittee must be 
satisfied that a double line was not required where a single line was 
proposed; and lastly, that the interlacing opposite St. Stephen's 
Ohurch should be further considered. While assenting to the 
preamble generally, the Committee would examine the сарона 
plans in regard to width of roads, single lines, curves, and so forth. 


This Bill again came before a Committee of the House of Commons 
on Tuesday, when the deposited plans of the proposed railway were 
examined. After some discussion, the Committee announced that 
they would sanction the interlacing of the lines opposite St. Stephen’s 
Ohurch, East Twickenham. The preamble of the Bill was then 
passed, and the Bill ordered to be reported to the House. 


Tus Ооситу o» DoBHAM ELECTRIO POWER BuPPLY COMPANY. 


Tum Special Oommittee of the House of Commons, appointed to 
inquire into the various electric power Bills submitted to Parliament 
this session, commenced its proceedings on Thursday of last week. 
Bir J. Kitson is chairman of the Committee; the other members are 
Bir Andrew Booble, Mr. G. T. Bartley, Mr. Ashton, Mr. Howard, Mr. 
Billson, and Col. Long. Mr. Bonham Carter is acting as referee. 
The first Bill to be considered is that promoted by the Ocunty of 
Darham Electric Power Sopply Company. Mr. Balfour Browne, 
QO. Mr. Worsley Taylor, QO., and Mr. Moon represented the 
тошо Those petitioning against the Bill were the Felling 

istrict Council and the Hebburn District Oouncil (represented by 
Mr. Fitzgerald, Q O., and Mr. J. P. Williams), the Lambton Colliery 
Company (represented by Mr. E. Н. Lloyd), and the promoters cf the 
Tyneside Electric Power Bil of the present session, for whom 
Mr. iiri О.О, Mr. Baggallay, ОС, Mr. H. Lloyd, and Mr. Frere 
appeared. 

Mr. BALrouUR BnRowmm in opening the case for the Bill, said the 
promoters sought to obtain power for incorporating and conferring 
certain powers on the Oounty cf Durham Electric Power Supply 
Oompany, for the supply of electricity in bulk, and for other purposes. 
It was to establish a central generating station at Gateshead 
energy in bulk would be supplied to local authorities 
over a wide district. Those who were promoting the Bill were 
connected with the Gateshead tramways, and also with the electric 
lighting of Gateshead and Jarrow. They were also interested in the 
electric hghting order which the Durham соси had agreed 
to transfer to them. The districts for which the company sought 

wer to supply electricity in bulk, included Gateshead, Jarrow, 

urham City, and Beabam Harbour. It was intended to erecta 
central generating station at Gateshead for the варріу of current, 
and it was expected that the company would thus able 
to supply at very cheap rates. Under the Bill they 
not be able to com nst any local authorit 
matter of supplying electrical energy—the idea being that they would 
be very usefal to local authorities who wished to light their towns 
by есш. or ren tramways. By producing the energy on a very 
large scale they would be able to manufacture exceedingly cheaply, 
80 that it would be to the advantage of local authorities to purchase 
from them rather than generate their own electricity. At the present 
time there was a good deal of discussion as to how far municipaliti.s 
should compete against private enterprises in the matter of trading, 
and he asked the Committee to decide that the supply cf electricity 
to the district in question could be more properly placed in the 
hands of a private company than in the hands of the local autho- 
rities. Generally s „ in Durham the local authorities tock 
that view themselves, and while they wished to retain the power of 
distributors, they had no desire to go in for manufacturing. The 
company would be obliged to supply electricity to any authority 
within the district that desired, but they were not asking for any 
compulsory powers to compel anyone to purchase a single unit of 
electricity from them. As to the cost of manufacture, that was esti- 
mated at a trifle over $d. per unit, and it was hoped by the company 
that they would be able to supply users at Id., or at the most 1id., 
per unit. | 

Mr. Еввалнтт gave evidence in favour of the Bill, and said that by 
cheapening production the company woald be able to supply small 
manufacturers and others with electrical power at a very cheap 
rate. Examined as to the cost of the scheme, the witness said that 
the total outlay was estimated at £500,000, made up as follows :— 
Generating plant, £297,000; cost of transmission, £160,000, the 
balance being made of contingencies. He had gone very carefally 
into the cost of manufacture, and it worked out at about 044 of 1d. 
per unit. To that would have to be added 0 21d. per unit, the cost 
of transmission of energy. The high preseure system was that which 
it was proposed to utilise, as that was the best system for trans- 
mitting power over long distances. 

On the re-assembling of the Committee on Friday, the OHATRMAN 
at the outset of the proceedings said he thought it would be con- 
venient that he should atate that the Oommittee having before them 
the report on electrical energy, generating stations, and supply, they 
adopted certain of the conclusions of that report. They accepted the 
recommendations contained in the report of the Joint Committee of 
1898 on Electrical Energy in the following respecte, vis, compulsory 
powers for &cquiring sites for generating stations, and lands or ease- 
ments for pipes and mains therefrom and otber works, whether 


would 
in the 


within or without the area of supply, might as a prinaipie be granted, 
but they тее rid pir to hear petitioners who objected to the parti - 
cular sites sele by the promoters. Ia the case of powers g 
given for the erection of generating stations outside the area of 
supply, powers might be given for laying mains in streets leading 
from the g station to the boundary or area о? supply, tbe 
Icoal authorities having the option of breaking up and re-instating the 
streets at the undertakers’ expense, but the Committee were prepared 
to hear petitioners who alleged that they were under spe dis- 
advan arising from the ВШ now under consideration. He 
would make no reference to the other ph of the report, but 
the Committee reserved to itself the right of considering them. 

Sir F. BRAMWELL, examined by Mr. Moon, said that during the 
whole of his life he had devoted great attention to the queation 
of power distribution. He was of opinion that if cheap elec- 
tricity was obtainable it would be devoted to a good many purposes 
for which it was not now utilised. He had considered the figures 
5 had given as к the cost 5 distriba- 

on, &о., speaking generally he supported them. 

In this country, at the present time, supplying electricity in bulk 
is шщ pan nature of an experiment, is it not ?—I hardly think an er- 
perime 

In this country ?—No. It is in the early stage, but I think it is 
well established that it can be done, and it is beyond the domain of 
experiment, but with regard to getting people to use it, I do not think 
they are yet trained to it. 

Replying to Mr. BanTLEY, the Wrrurss said that this country was 
very much behind other countries in respect to the use of electricity 


for power purposes for mansfactories, and unless we had 


of the sort proposed by the Bill under consideration, we were seriously 
hampered in our contest with other nations. What was wanted was 
the means of distributing power commodiously and cheaply, and that 
could only be done on a very wholesale scale. 

Councillor J. Topp (chairman of the Electric Lighting Committee 
of the Darbam Corporation) gave evidence in favour of the Bill. He 
said the Corporation were particularly interested in obtaining а 
supply of electricity on the most favourable terms for lighting, trac- 
tion, and power pu . He was quite certain that elec:ricity could 
be produced upon a great scale at a very mach cheaper rate than upon 
& smallone. He felt convinced that the traction of the future would 
be eleotricity. N 

Mr. William Grey, deputy-Mayor of Durham, Mr. Alderman Scott 
(Gateshead), Mr. Alderman Hindmarsh (Gateshead), Alderman Arm- 
strong (Jarrow), Mr. Stephen Sallon, M.I.C.E , followed with evidence 
in favour of the Bill. | 

Mr. W. L. Млракн, one of the promoters of the ВШ, was also 
examined. He said that the Bill would tend to cheapen electricity 
to the consumer all round. A man living in a small district would 

$ his current at practically almost the same price as the man in the 

district. In other words, the manufacturer would not have to 
consider where to place bis works. Tramways and light railways 
would all tend in the same direction. 

The Oommittee then adjourned. 


On Monday Mr. MapGEN was cross-examined, He said that, 
although it was true that one company was to generate electricity and 
another company, allied to it, to distribute it, the interests of the con- 
sumer would come in by reason of his getting his electricity cheaper 


than if these different districts put down кр generating plants. 
If the Bill was 16 would make the supply of electricity 


possible in many of the pit villages of Durbam, where to-day they 
were using oi!. | 

Other witnesses having been called in support of the Bill, the саге 
forthe promotors was closed, and the rest of the sitting was devoted 
to the hearing of local evidence from Felling and Hebburn in opposi- 
tion to the Bill. 


At the sitting on Tuesday Mr. BacGGarray, Q O., addressed the 
Committee on behalf of the Tyneside Electric Power Bill, and 
opened the case for that Bill at the same time. He said that the 
two schemes differed in very essential particulars—b>th in regard to 
their areas and their objects. The main object in the minds of the 
promoters of the Darbam Bill seemed to be to get power to su 
their own authorised undertaking or to supply undertakings which 


. they had arranged to take over. Their desire was to supply electrical 


wer to a large number of tramways and light railways, and for 

hting purposes—the supply of works, industries, &c., being quite 
а secon consideration in the minds e the гаса The pro- 

sal of the eside Company was supply consumers, 

other tban ы, own districta, where they could reach them with- 
out breaking up the streets. They did not intend to compete 
with anybody for the supply of authorities, whether for 
lighting or traction without the consent of the local authority. Bat 
what they did ask for was power to compete with anybody where 
they could do it without breaking up the streets. Не know that was 
a new claim, but the opinion of the promoters was that it was а 
question which had to be met, and that unless it were met somewhat 
in tte way in which they suggested it should be, the competition in 
trade between the great British industrial works and the foreign ones 
could not be maintained оп a fair basis. He did not want to say ope 
word against the promoters of the County of Darbam Bill, t it 
would be admitted that their business was that of promoting tram- 
ways and electric lighting undertakings, and of getting powers to 
supply the electricity. The position of the promoters of the Tyneside 
Bill was totally different. They were the largest manafacturers and 
producers in Tyneside, and they wanted to supply themselves and 
neighbours on the cheapest and most efficient terms. It was a scbeme 
promoted in the interests of the district, and not as a 
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tion. They had a very strong leer Arg evidence in 1 

e position which they took up, and the Bill was supported by prac- 
tically all the large manufacturers on the Tyneside. 

Bir A. Nosrs, vice-chairman of Sir W. Armstrong & Oo., Newcastle, 
raid that the promoters of the Tyneside Bill were all local people of 
strong financial position, and they were very largely interested h the 
most important manufactories of tho district. He believed that they 
would be able to carry out the scheme successfully, especially assome 
of the promoters were already interested in electrical engineering. 
It would be of great advantage to engineering firms if they could 
obtain an economical supply of electrical power. At present they used 
electrical power generated by themselves, but doubtless if they could 
get a satisfactory supply from outside at a suitable price, they would 
very largely increase the use of electricity. He would be very sorry to 
see the supply of electricity undertaken by the local authorities in the 
district, because he did not think they would be able to supply as 
еру as a company. He thought it was very desirable that every 
facility should be given for the production and distribution of 
electricity in Tyneside and district, because he believed that this 
country had euffered in the past from the want of electrical energy for 
manufacturing purposes. 

Mr. A. А. С. Вутнтом, one of the promoters of the Tyneside Bill, and 
а member of the Oouncil of the Institution of Electrical Engineers, said 
he had practised since 1884 as an electrical engineer, and given much 
attention to the distribution of electrical energy for lighting, power, 
and traction purposes. He thought it was very important for the 
manufacturers in Tyneside that they should have a good and 
economical supply of electrical „ромен such as they proposed to give 
under the Bill. The prices would be arranged upon what was known 
as the Brighton system, bet not exactly the same as existed at 


Brighton. They proposed А scale, and the prices would come 
acme осеке EE Shareholders received 10 per cent. on 
e cap 


Oross-examined, WrrNESsS said they proposed to begin by patting 
down one generating station at Wallsend, and possibly in course 
time, as the demand increased, they would have to sapplement that 
by two other stations. | | 

The Committee then adjourned. 


—M—— —-T— | 


LEGAL. 


Tum Jandus Авс Lame anD Exzcreio Company, LIMITED, 
v. JOHNSON. 


Tua trial of this action was begun by Mr. Justice Farwell, sitting in 
the Obancery Division of tbe High Courts of Justice, London, on 
Friday last week. Tae claim was for an account of royalties due (and 
the recovery of the amount thereof) under a license to ute two 
patents; and the defendants, who counterclaimed for damages, 
pleaded, inter alia, that the articles they had made would 
not, even there been no license, have been infringe- 
ment of the patents. Mr. Moulton, QO., Mr. T. Terrell, Q. O., 
Mr. J. G. Graham, and Mr. A. J. Walter (instructed by Mesars. 
Faithfull & Owen, agents for Messrs. Payne, Galloway & Payne, 
Manchester) appeared for the plaintiffs, and Mr. Bousfield, Q C., and 
Mr. J. Hanter Gray (instructed by Mr. George Whale) were for the 
defendants. 

Mr. TERRELL, in ope the case, said that the license to the 
defendants was dated March 24th, 1898, and it was a license to use 
two letters patent, Nos. 15,479 of 1893, and 4974 of 1895. The sub- 
stantial defenco made was that the goods produced by the defendants 
were not made under the license, and would not, if there had not 
been a license, be infringements of the patents, and that no royalties 


were due in res ofthem. The defendants also set up an exten- 
үө counterc for misrepresentation, and for rescission of the 
юзе. 


Mr. BousrIRLD at this stage interrupted with a preliminary point 
of objcction. He said that the claim was in respect of a license to 
make and sell "enclosed arc lamps for which the plaintiffs 
certain letters patent, to wit, No. 15,479 of 1893, and No. 
4374 of 1895." What the defendants said was that at the time of 
the license the plaintiffs did not possess those patents, and those 
patente were not mentioned in the license. The tiffs said that 
if they made that representation or warranty, the patents were, in 
fact, controlling patents, and that the plaintiffs became possessed of 
them shortly after the date of the license. The defendants pleaded 
that the ene did not own those two particular patents at the 
date of the license. 

Mr. TERRELL, continuing, said that the Fer were for enclosed 
arc lights, and turning to the legal considerations in the case, Mr. 
Terrell said that when this licenso was granted the plaintiffs were 
possessed by assignment of the patent No. 4374 of 1895. Then they 
had an agreement to buy the patent No. 15,479 of 1893. The license 
with the defendants was between the Jandus Arc Lamp and Electric 
Company, Limited, and Walter Olaude Johnson, the licensee, and it 
stated that in consideration of the royalty of 54. for every lamp made 
by the licensee, the licensors granted to the licensee fall authority to 
make, use, and vend enclosed arc lamps for which the Jandus Arc 
Lamp and Electric Company, Limited, possessed controlling patents, 
in so far as related to the enclosing of the arc in two or more globes 
or the equivalent. The license went on to say that the licensees 
should have that ngas during the term of the patente, and that was 
а point which his Lordship would have to consider because of the 
- defence which had been raised. The Jicengees were to affix on а oon- 
spicuous part of every lamp which they manufactured a royalty 


plate which would be furnished by the licensors, bearing a reference 
number and the inscription, "Under license to Jandus patents." 
Clause 5 said, In the event of the licensors failing for a period of 
12 months after their attention has been called to the matter to take 
proceedings against parties who make, use, or sell arc lamps which 
are infringemente of the patents owned by them, the licensees shall 
be relieved of further obligation to pay royalty under this agree- 
ment" Another clause was im t. It was this: The licensors 
hereby undertake that they will not grant in the future any licenses 
to use the patents covered by this license at a leas royalty than that 
hereinbefore agreed to be paid by the licensees without making a 
corresponding reduction in the royalty to the licensees.” He drew 
his Lordship's particular attention to that, because the defendsnts 
said that the рези or опе of their officials had made а misrepre- 
sentation, and that they (the defendants ) had, acting on the faith of 
that misrepresentation, taken the license. The suggested misrepre- 
sentation was that the plaintiffs had not granted to anybody a license 
upon better terms than those which had been given to the 
defendants; and the better terms that the defendants complained of 
were that the plaintiffs had granted a license to somebody, not at a 
less royalty, but for a shorter period of time, and that the persons to 
whom this latter license had been granted, if the license were deter- 
mined at a shorter period of time thanthe whole length of the 
pstent, might thereafter dispute the validity of the patents. The 
clause in question was, “The licensors hereby unde that they 
will not grant in the future"—and this threw light on what was the 
probable representation if any was made at all—“ to any penon 
or persons any lioenses to use the patents covered by this license 
at a less royalty than that hereinbefore agreed to be paid by the 
licensees without making a corresponding reduction in royalty to the 
licensees.” The license was to apply to all forms of double enclo- 
sure.” This was what was granted, and this was what the defendants 
might do, although the patents were not named in it. It was “that 
the license should apply to all forms of double enclosure except that 
made with the particular arrangement adopted by the Jandus Arc 
Lamp and Electric Company, Limited, namely, a fixed outer globe 
closed at the topand the inner globe removable through valve at the 
bottom —that was at the bottom of the fixed outer globe. What the 
defendants were therefore licensed to do was to make every form 
of lamp with double enclosures with that single exoeption. The 
license further stipulated that nothing contained in it should confer 
apon the licensees the right to use the carboa feeding mechanism 
as described in the licensors’ patents, and further that the licensees 
should not during the continuance of the license, norat any time after 
the determination thereof, dispute the validity of the said letters 
patent on any ground. That was the lioense. There was no question 
as to the plaintiffs’ title regarding No. 4374 of 1895. Then there 
was this agreement of March 28rd, 1897. It was between the Elec- 
tric Arc Light Company, hereafter called the vendor company, and 
the Jandus Arc Lamp and Electric Company, hereafter called the 
purchaser company. It set forth that “whereas by an indenture of 
assignment dated March 18th, 1897, between William Phillips 
Thompson of the first part, the purchaser company of the second part, 
and the vendor company of the third part, the said W. P. Tnompson 
had assigned at the request of the vendor company Thompson's 
patent No. 207 of 1896 to the purchaser company, and whereas 
the vendor company claim to have certain rights in the patent known 
as the Howard patent No. 15,479 of 1893, which rights the 
vendor company believe to be the avsolute right to ask for an . 
ment of the said Howard patent "—it turned oat afterwards t 
they did have that right —" it is hereby agreed (1) the purchaser com- 
pany will on the signing hereof pay to the vendor company the sum 
of £2,500; (2) the purchaser compeny will pay to the vendor 
company a farther sum of £1,:00 apon the vendor company 
assigning or obtaining an assignment to the purchaser com- 
pany of the said Howard patent, No. 15,479, of 1893." The 
vendor company had the right, and as soon as that was ascer- 
tained they executed the assignment to the plaintiffs, who paid 
the £1,500. That document was dated March 23rd, 1897, and was, 

deal in advance of the license, which was dated 
March 24th, 1898. 


Mr. Justice FARWELL: What is the date of your assignment? 

Mr. Тивавы: April 27th, 1898. There was an antecedent assign- 
ment to the Electric Arc Company. | 

Mr. BousFIELD said that the point was, had the defendants on March 
24th, 1898, a license under the patent of 1893? 

Mr. Jastico FARWELL : What you are granted is а licenoe for all the 
lamps for which the Jandus Company possessed the controlling 

tents. Did they possess controlling patenta? They did in equity, 

ecause they had the contract. | 

Mr. TERRELL, resuming, said that under the license the licenses 
was not bound to do anything. If he did anything, then the plaintiffs 
had to establish that he had done it, and if they did so, then they 
were entitled to an account of royalties. The patent of 1893 was the 
more important, but if they got the defendants within one, that would 
be enough for the purpose. The specification of No. 15,479 of 1893 
was entitled ‘Improvements in electric arc lamps,” and the sixth 
claim was for an arc lamp having its ато enclosed in a transparent 
or translucent envelope closed air-tight at all points below the aro, 
and provided with a plug at the top having a closely fitting feed 
opening for the positive carbon." That was one of the things the 
defendants was licensed to do, and he (Mr. Terrell) would show that 
he had done it literally. Then there was a very curious defence to 
the effect that hedid not want to dispute the validity of the patents 
because, being a licensee, he could not do so; but he would produce 
specifications against the plaintiffs, and he devised this scheme of 
quoting specifications, and said he would do so by way of construc- 
tion, во as to limit and reduce the scope of the patents. Bat there 
was authority to show that that could not be done. Ia Olark v. Adie 
it had been settled and decided that they could not do that. 
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Mr. Justice FARWELL: It seems to me to be an indirect way of 
allowing a licensee to attempt to im the patent. 
EE 5 оа He su 5 that rad — 

un nt, and was stopped from saying anything a 

ite validity. Then with reference to the 12th claim in the specif ; 
the plaintiffs said that the defendants had also taken that. It was 
“an arc lamp, having ite arc enclosed within a 
lucent envelope, an auxil tran 


at a comparatively uniform temperature, 
and fracture is avoided.” With reference to the first m, his 
Lordship would see that it was limited to the кааш & combina- 
tion of a arent envelope provided with The 


sphere, and the inner chamber permite a limited communication 
between Ив interior and the gaseous contente of the outer chamber 
or chambers, the combination of the chambers being so devised asto 
surround the aro with inert or non-oxidising gases, and prevent or 
шшш ав ворона cf the oxygen of the air to the carbons as herein 
set forth." | 

Mr. Justice FARwELL: Does that differ from the other one? Is 
it not the same thing very much ? 

Mr. TERREL 


Mr. Justice FARWBLL: What does Jandus” mean? I have heard 
of Janus. 


Mr. MourTom: Jandus is the unfortunate name of a fortunate 


man. 

Evidence was then called, and Mr. Dagald Olerk was examined 
and cross-examined, but we do not consider it necessary to publish 
his evidence, which was mainly confined to details of construction, 
and his Lordship had said the validity of the patent could not be 
contested. 

Mr. Восвутигр : As a licensee, your Lordship sees that this present 
objection to validity comes at a $ of date prior to the time I was 

І say you have cheated me into a position, in which you 
have made me licensee, by telling me you had got controlling patents, 
whereasthe fact is that уо have got patents which are for the merest 
trifles and details, and do not prevent the world at large or give any 
m ly at all with regard tothis manufacture. That is my position. 
They have induced us to put ourselves in the position of licensees by 
telling us they had patents. They were never named to us, and we 
did not know what they were. 


the whole agreement would 
as well as the counterclaim, use if the Oourt rescinds the agree- 
ment, there is no royalty due at all. | 


LÀ 
VVT When he had done 
that he would be entitled to call witnesses to ро копкоо а. 
tion was untrue and these were not controlling patents, then he 
would be entitled to cross-examine Mr. Olerk. 

His LoBpsHiP: You offer to recall Mr. Olerk ? 

Mr. TERRELL: Yes, I will recall Mr. Clerk for that purpose, to be 
cross-examined, 

His LogpexiP : What do you say to that Mr, Gray? (Mr. Bousfield 
having left the Oourt). 

Mr. Gray: I cannot object. The only purpose we had in cross- 
examining is that while we have the witness in the box we want to 
get all we can from him. 

Mr. Gray then proceeded to open the defendants’ counterclaim. 
His Lordship, he said, would notice in the recital that the plaintiffs 
guaranteed that they possessed controlling patents. If he could 
satisfy his Lordship that the defendants acted upon that representa- 
tion in executing the license, of course he was entitled to rescission. Bat 
there was another ground in the amended pleadings which he submitted 
was а separate ground for rescission even if be failed on that parti- 
cular ground. He thought it would be desirable at the present 
stage to call his Lordship’s attention to the letter to show exactly 
what the plaintiffs undertook. Paragraph 54 of the amended defence 
said that “while the negotiations for the said license were proceed- 
ing, one Bernard Drake, acting as agent for the plaintiffs, wrote to 
the defendant a letter dated March 15th, 1898.” This letter ran: 


terms 
CCC of course, of 


have a copy of i¢ at home. The French com was formed in 
February, 1897. Ho might have manafacturel 500 egredi the 


8 


“І send you herewith the clauses accepted by the other licensees 

which you refer, and trust you will now get the license signed 

these alterations. I give you my assurance that these 
on, 


Hh 


Б 


Stewart Oompany, who, as you know, were first people.” T 
rest of the letter was not important. That letter of March 
1898, was in answer to a letter dated March 10th, 1898, 
defendant to Mr. Drake. In that letter the defendant 
me your assurance that the license that you ask me to 
у the same as that signed by the other 
answer to that was, "I give you my assurance that these 
the best we have allowed to anyone.” 
to say that the intention of that paragraph in 
15th, 1898, was to convey to Mr. Johnson the impression that the 
terms were, if not identical, 


: Certainly the best, but I do not think it was intended 
to say they were the same. 
Mr. Gray, continuing, said that his Lordship would see that if his 


H 
КЕР 


| 
7 


1 be—no license most beneficial. 
Mr. Gray said that after the 


His Говрвнір: Very well, then there are two on 
sentation, the one is as to on best terms," and the other as to 
being controlling: patents ? 

Mr. Gray: Yes. 


His Lonpsnir: Of course, you have to call Mr. Johnson to show 
VGV patents, and that he relied 
upon 
Кы? Gray: If your Lordship pleases, then I had better call him 
at once. 

Mr. WALTBR Ora unn Jomxson, examined by Mr. Gnar, said he 
was the defendant and traded as Johnson & Phillips. Не was 

bably the largest manufacturer of arc lamps in the country. 
Ho entered into negotiation with Mr. Drake, the agent of the 
plaintiff company in connection with the license. The 
were carried on partly in writing and partly verbally. He 


y obtained 
a draft of the license sometime before February 9th, 1898. It contained 


the words thatthe Jandus Company owned controlling ts. The 


he would not have executed the 
Cross-examined by Mr. Мостлон: Your connection with the 
Jandus patents, both English and foreign, was a very intimate one, 
Was (1 not нчы ш уез ону a aaa 


His LonpsniP said that he did nct. 

The Wrrunss replied that he was a shareholder in the Hnglish 
Jandus Company. He was engaged in forming a com to work 
quantity of shares fully paid ap. He 010 not ee see the pro- 


there шай 
tus issued. There must have been. He 


English company. The company had more orders than could 
compete with, and asked witness to assist them. He knew Mr. Drake 
well, and had gone into the matter with him a£ the time of forming 

com were getting the 


patent at that time. It might be that 
getting it early in 1898. He thought that Drake told him at the time 
were in negotiation with a man named Marks about the Howard 
t. He know it was a question of He 
ew that the plaintiff company had the 
and knew that they were getting the Howard. There was no 


to 
combination of the Howard, Barton, and Jandus ts. He 
the lamps. 
would not jo the aa to ту that tha. plaintifs исү m 
lised the market at that time. They had certainly the в 
of the trade. Не doubted very much whether they had a 
of the trade now. He thought they were losing it very ra 
Will you tell me a single big who is nota licenses of 
—I have to refer you to my commercial assistant. I 
go into matters of that kind. I manufacture other things 
jam 
Farther cross-examined: He could not mention the name of 
single large maker of enolosed arc lamps who was not 
the VVV 
tro patent or not was а matter of opinion. cause of com 


Fi 


H 


` 
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ERU was that his license was not what Mr. Drake represented it 


We will see about that. First of all your license was for the whole 
period ?— Yes. 

You havo got all we cau give you, have you not ?—Yes, too much. 

Killed with kindness, in fact ?—Yes; of course, I want to escape 
from it, undoubtedly. 

_ Oross-examination continued: He did grumble about having the 
license given for the whole term. He wanted to be on the same 
terms as everybody else. 

You wanted it for the whole term ?— My letters show I did it to 
please Mr. Drake. 

You say this was not a commercial but a charitable aot ?—No, I ray 
that Mr. Drake repeatedly asked me, and at last I fell. 

The WrrxESS stated that the license to the General Blectric Oom- 
pany was better than hia because they could escape „ 
and he could not. He, of course, knew what was in document 
before he signed it. 

At this stage the hearing was adjourned. 


Farther cross-examined, the Wrrwgss stated that he had spoken to 
Mr. Drake about the royalty. He (witness) was concerned that no 
one should have a lower ty than t. What he did was to 
oblige Mr. Drake. At least that was one of his reasons. There таз 
а clause that the royalty should cease in the event of the patents 
being by a Oourt of Competent Jurisdiction. 
Ryexamined by Mr. BousrrBLD: If the poo had been con- 
trolling patents, it would, in his opinion, have а profitable thing. 
Ia his view, the license was a burden to him. He thought the 
majority of the licensees considered it to be a burden. The General 
Bilectric license was a license for the full term, but there was the 


option to terminate it after three years on six months’ notice. In his 


view that was a material difference. It he had known that some 


signed the licanse which he did sign. 
the assurance he required as to his license being the same as 
other 's was given to him. In his view it was an important 
. advantsge to have the option of terminating the license at the end of 
three years. If ho had that advantage now he would be very well 
content with his license. 

The evidence of the Witness ha concluded, his Lonpsnir said 
he could not see that the misrepresentation was made out. 

Mr. BousrIBLD said he should like to call a Mr. Wunderlick on 
this part of the onse. . 

Mr. WUNDERLIOK, called and examined, said he was formerly in 


ga 

He had studied the ты реш with others, and came to а oon- 
clusion adverse to the validity of the patent. 

Howard of that in J fa or August, 1898. 

This closing the evidence on the defendants’ counterclaim, Mr. 
BousFIBLD submitted that the misrepresentation was embodied in 
the contract itself. 

His Гововнір: Omitting the word“ „do you say that 
there is a representation that the patent was a valid patent then? 
It isa grant of the use of existing patents. There is no misrepre- 
sentation then. They are merely descriptive words. X 

Mr. BousrtEr D remarked that a controlling patent need not noces- 
sarily be a valid patent. The learned counsel submitted that Mr. 
Johnson had given his evidence with the greatest fairness. At the 
time the license was granted the matter was an unimportant one to 
him. His firm did not go into the matter of these lamps for 12 
months after the license was granted. Messrs. Johnson & Phillips 


made other besides lamps, and one could quite understand 
that this would be a very trifling to him at the time when the 
license was granted. h Mr. Jo could not remember the 


Althoug 

exact conversation which he had with Mr. Drake, the impression 
нек from the conversation was very clear. 

Justice FAnwRLL ssid that the onus lay on Mr. Bousfield to 
prove misrepresentation, and he had not done so. | 

Mr. BousrrmrD said that although Mr. Johnson could not 

with certainty as to the details, yet be was certain that the basis of 
the whole negotiation was that he was to get “controlling patents,” 
and there came in the importance of the draft agreement. That con- 
firmed the defendants’ view, because the words therein defined the 


not be there figh now to get rid of it. 
Mr. Gray, foll Mr. Bousfield, submitted that the words “ con- 
trolling patents" meant something morethan а mere adjective applied 


to the word “patents.” The plaintiffs could have said that they 
possessed “ patente," but with qualifying word they implied that 
their patents could control the market and prevent any other double 
enclosure lamp at all. Then the terms were to bo the best given to 
any other licensee. 

LorpsHip, after pointing ont that the defendants themselves 
had disclaimed any impatation of fraudulent intention in the repre- 
mentations made to them by the plaintiff.’ agent, said that the 


to it.—I put it to yon that the same interpretation 
closed airtight,” and “a closely fitting feed opening,” which 


counterclaim sought to set aside this license on the ground of mis- 
resentation. It was said that at the time of the license 
entered into the plaintiff company did not possess con- 
tro patents. What controlling patents were, was, perhaps, 
not altogether plain; but however that might be, that was 
the only representation alieged, or that it һай been open to 
the defendants to allege, and it was reasonally plain on the evidence 
of the defendants that they did not remember any other representa- 
tion having been made to them. Не (Mr. Justice Farwell) held as 
matter of construction that there had been no mísrepresentation at 
all. The fact was that the defendants knew a great deal about these 
matters, and it appeared plain to him thet what he was dealing with 
were patente merely described as controlling patents, meaning the 
Howard patents and no else. He understood that no one else 
could make enclosed lamps in this country, which showed that he 
held these patents to be valid patents. As to the letter asking an 
assurance for a license which should be on precisely the same terms as 
those given to other licensees, it was only fair both to Mr. Drake and to 
Mr. Johnson to say that there seemed to have been no intention on 
either part to deceive. Mr. Drake gave the assurance that the terms 
he was cffering were the best that his SLM to anybody 
except Stewart, who, as he informed the n ‚ were the first 
people. The Blectric Lighting Company could at the end of three 
ears put an end to their license, and they were freed from the con- 
tion put upon other licensees that they should not contest the 
validity of the patent on the termination of the license. The 
defendants now complained that while they had to ren the whole 
term of the license they had not a similar provision; but it was quite 
plain that at the time when they took that license they were anxious 
to get it for as long as they could because they thought it was a good 
thing. They knew a« mach about the matter as Mr. Drake did, and 
the suggestion that if they bad known about that proviso in the 
license to the Electric Lighting Oom they would not have 
accepted the license, his Lordsh ip could not adopt. His Lordship 
was, therefore, of opinion that the license was given on the beat 
terms, and, therefore, he must dismiss the counterclaim with costs. 
His Lordship then heard farther evidence on the plaintiffs’ claim 
in the action. | 
Mr. ОРослцр OLERK recalled, and further cross-examined by Mr. 
BousrIELD with reference to Howard's patent. He said that pro- 
cautions were taken in that specification for enclosing it airtight by 
means of a washer, which was nipped in with screws and other 


equivalents. 

Now, I put it to that, having regard to the knowledge at this 
time, “closed airtight at all points below the arc” means closed air- 
tight in the manner described in this sprcification ?— Well, І do not 

ok so. I think it means closed airtight in any way. 

Mr. Jas. BwINBURNB, examined by Mr. Moucton, said he had read 
the Howard patent. With reference to the 6th elaim, the aro 
lamp had its arc enclosed in a arent or translucent enve- 
lope. It was closed airtight at all points below the arc, and was 

rovided with a plug at the top, having s closely fitting feed opening 

or the positive carbon. In his on it falfilied the description of 
Olaim 6. In Olaim 12 the aro p had obviously “an вашару 
transparent or translucent envelope enclosed on all sides, surround- 
ing said arc-enclosing envelope." It had feed openings in the 
globes, and the whole cennera разе that. 

i м effect ?—Yes; but that is not the result of the food 


openings. 

You meant “ whereby the two sides of the arc-enclosing envelope 
are maintained at а comparatively uniform temperature and 
асака is avoided " describes the peg of € ior peer 

es; an auxiliary transparent or translucent envelope o 
on all sides surrounding said arc-enclosing envelope, and feed 
openings in tbe envelopes, whereby the two sides of the атс- 
enclosing envelope are maintained at а comparatively uniform tem- 
perature and fracture is avoided. 

Therefore we made in accordance with the claim ?—Yes. 

His LonpsSHIP: You do not ask about the other specification ? 

Mr. Мосттон: No, I do not rely on that. 

Oross-examined by Mr. BoosriBLD: I put it to you that what this 
specification means by closed airtight” is such airtightness as 
you woald get by the insertion of a washer 7— No, that is what the 
patentee dercribes, bat as it is comparatively open as the top, it is 
obvious that what he means is really that it is so that there 
shall not be an in and out draught of air at the bottom, so that the 
communication with tbe outer air shall be practically all at the top. 
It is not necessary to close the bottom so as to stand presaure or 
make it contain water or anything of that sort. 

Iput this to you—of course, I only put it for my friend to object 
of these words 


itr youin saying that it is within their claim would equally 
ustify you in saying Beardlee, also, which is before, is within the 
claim ?—I do not remember Beardlee's lamp. 

Mr. Мооглон: I object. | 

His Lonpeure : I am afraid it is within my former ruling. 

Mr. BovsFIBLD: Yes, of course it is, my Lord, if my friend objects 


to it. It is only to make my point 
Oross-examination 


clear. 
continued: With regard to Olaim 12, the Wrr- 
иквв said he did not think it chokes in the sense of preserving any 
ressure inside the globe. The only resalt of that communication 
Due along through the top of tke lamp, would be that you would not 
get much convection. If the air expanded inside, it would get out 
perfectly freely, but you would not have draughts in and oat. 

Mr. Восоѕғівір: Do you say in your view that our envelope 
is, within the meaning of that claim, an envelope closed on all 
sides ?— Yes; I think so. 

Re-examined by Mr. Mou. ron: Just tell us what the object of the 
airtightnoss at the bottom of the envelope is?—The inside of the 
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envelope, when the lamp is working, is fall of exceediogly hot gas, 

and if you gave it a chance it would act like a lamp chimney, the 

cold air would get in at the bottom and the hot air go out af the 

юр, pr by closing it at the bottom you prevent any circulation 
rough it. | 

For that үке is the lamp of the defendants practically air- 
tight at the bottom ?—I think so, certainly. 

Are you speaking of the outer globe?—No, the inner globe. 

Is for the purpose of substantially preventing air passing 
through ?—I do not know wrat ite purpose ie, but it does prevent it, 
and if the grinding is not absolutely true, if you look at that lamp 
you will find that the top and bottom can move slightly, so as to fit 
any untruth there may be in the grinding. | 

Bo that, aye or no, is that prac y airtight ? — Yes. 

Now with regard to the space at the top, kindly look at page4 of 
the specification, the last words before the claims: The narrow 
opening before the positive carbon, between the latter and the 
metallic plug or thimble, permitting egress of heated gases." Does 
that point to а narrow opening between the carbon and what con- 
tains it?— es, I think he has no valve there. He wants an opening, 
сад either has it through а valve or has it round the sides of the 
carbon. | 

He says vou may hava it round the sides of the carbon, or through 
a valve ?—Yes. 

Considering that, is the space that there is round the carbon 
excessive, во as to be ont of harmony with the description in the 
ene ?—No, I doubt whether it is as much as is shown in 

g. e 

And if you look at page 3. In my lamp, however, the enclosure, 
although practically mars gaines ingress of air, allows a steady oat- 
QN ^ paros from tbe lamp." Does that accurately describe what this 

ces ?— Yes. | 


Mr. BousrrELD: Bat that is a reference to the action of the 


valve? 

Mr. MouvToN: Yes; but he says at the end that it is instead of 
the valves. 

Mr. Justice FARWELL: Yes. 

Re-exemination continued: Tbe narrow opening had to do what 
the valve did, or nearly so. They both were amply во сіепё to pre- 
Mae any convection, that is, any gas flowing in and out at the same 


ө. 

This ended the examination of the plaintiffs! witnesses, and a long 
legal discussion followed as to the formal proof of document». · 

At this stage the farther hearing was adjourned. 

On Monday bis Lordship gave judgment for the plaintiffs, on the 
claim for the accounts, and for psyment of the royalties and costs. 
We shall publish Monday's proceedings next week: 


(To be continued.) 


Отту or Lon pon Erzormio Ілант;Сомрлну, LIMITED, v. 
Mayon, &., or Lonpon. 
JUDGMBENT. 
Ox Thursday, May Srd, Mr. Justice FARWELL delivered jadgment ia 
this action. He pointed ont that by contracte entered into in 1890 
and 1891, tbe Oommissioners of Bewers contracted with the Brush 
Company for the lighting of certain parts of the City with elec- 
tricity. Those contracts were subsequently assigned to the present 
plaintiffs. By an Act of 1897 the whole duties and responsibilities 
of the Commissioners of Sewers were devolved upon the Mayor, 
Aldermen, and Corporation of the City. The present question arose 
on the construction of the City of London Sowers Acts of 1818 and 
1851, in which it was set forth that no person being а Commissioner 
shoald be, directly or indirectly, interested in any contract entered 
into with the Commissioners, otherwise the contract would be null 
and void, and the Commissioner committing the offenca would be 
liable in & penalty of £100 for each offence. It was admitted that af 
the date of the contract some Commissioners were shareholders in 
the company. The Oourt could not set aside an Act of Parliament, 
even although its application might involve hardship; but if 
there were two possible constractions, then the Oourt might 
adopt the more reasonable of the two. In his opinion the 
Act contemplated contracts of two sorts, construction contracts, 
and contracts for supply of—say, water, gas, or otherwise. 
In his Lordship's opinion, the distinction between the power to enter 
into construction contracts and the power to contract for tbe supply 
of light or water was reasonably plain. But it had been said that the 
contracts in this case contained clades which made them construc- 
tion contracts. In hie Lordship's opinion that was not so. The 
powers were given by provisional orders under certain Electric Light- 
ing Acts. The works connected with the supply remained the pro- 
perty of the plaintiff company, and the contracts were not construc- 
tion contracts within the meaning of the Sewers Act of 1848. 
a Commissioner being '' interested,” the Act of 1851 provided that no 
person being a Commissioner, who was a shareholder in a lighting 
company, should be eligible to sit or vote as a Commissioner while 
васһ a contract was under discussion by the Ocmmissioners. 
Bat to say that because a Commissioner was a shareholder, and there- 
fore that the contract was null and void ab initio, would bs unreason- 
able. The Commissioners were 91 in number, and the Common 
Council numbered more ; and that argument might mean that if one 
of them had held а single share in a gas company, the contract with 
that company might at any moment be voided, and the result might 
be the absolute prohibition of tbe use of gas or electric light in the 
City. Again, assume that a company had spent a large sum in supply- 
ing the City with electric light, and 16 was subsequently discovered 
that one Councilman had had a single share, should the whole con- 
tract be void. As there were two alternative constructions capable 
of being put apon the Acts, he adopted the reasonable one, and made 


As to . 


the declaration asked for by the plaintiff company that the contracts 
Mes good. The defendants would be ordered to pay the costs of the 
on. 


CHAMBERLAIN & HOOKHAM v. тни ОоАРОВАТТОН OF BRADFORD. 


In the Obapcery Division of the High Courts of Justice on Tuesday, 
Mr. Justice Farwell commenced the hearing of the action by which 
the plaintiffs, Messrs. Chamberlain & Hookham, seek to restrain the 
Mayor and Oorporation of Bradford from infringing a patent for 
electric light meters held by Mr. Hookham, and numbered 4,225 of 
1885. Mr. Moulton, Q.0., Mr. A. J. Walter, ard Mr. Gray repre- 
sented the plaintiffs ; and Mr. Oripps, Q C., Mr. Bousfield, Q. O., and 
Mr. Graham represented the defendant Corporation. 

Mr. Mouton, in opening the case, said that the action was brought 
by the plaintiffs on letters patent, No. *4,225* of 1885 (two stars), 
which were granted to Mr. George Hookham, and the defendants 
were the Mayor and Corporation of Bradford. The patent was for 
an electric meter—that was ‘o say, an instrument which registered 
the amount of electric energy supplied on an electric lighting circuit 
to a house, or to any other establishment, which took the place of the 
gas meter in connection with the electric incandescent light. This 
patent had stood the test already of an action before Mr. Justice 
Wills, who supported it, and all the defences conceivable and ine an- 
ceivable, were raised in the present case, including some which were 
decided by Mr. Justice Wills. He did not propose, ia his opening, to 
deal particularly with those defences, because he had the certificate 
of validity already, and he did not know on what particular por- 
tions of the defence his learned friends would rely. Many of 
the points raised were points of law, and on these this Oourt woald 
follow the decision of a Court of co-ordinate jurisdiction. The 
patent wae for an electric meter to measure the quantity of electric 
light supplied. Such an instrament was a necessity. Accurate 
measurement of the electric supply was a condition necessarily pre- 
cedent to that supply upon a commercial basis. They had to con- 
sider what was to be the measure and how it was to be measured. 


went into 
indestructible and illimitable. What 
that tha measure of power could change its balance, and that the 
essence of a usefal system of supply was, that it should bs kept at a 
uniform pressure, and well-managed companies kept their supply 
within 1 or 2 per cent. of the proper pressure. What he had to deal 
with was the measured quan en and that phrase coald be used with 
accuracy in two totally different senses. In one it had been 
used by all electricians in every laboratory since electrical 
science was started—galvanometers, which told the eis; 
of the current. But that was not all that was wanted. 
In measuring the electric supply they wanted to know not only the 
quantity supplied at one moment, but the total quantity supplied at 
any given point—not the rate of the current at any moment, but the 
total effect of а current which was goiog on for a considerable time; 
and it was quite clear that the very anit in which they were going to 
express the matter ought to be defined. “ Quantity of electricity 
was av idea which, although necessary for theoretical purposes, was 
most unhandy for practica! life, and so they reckoned total quantity 
of electricity by the current ranning for an hour, and thereby took 
the standard of current. They reckoned it by ampere-hours— that 
was to say, the amount which one ampere would carry along ina 
whole hour. The ampere-hour, therefore, became their unit of total 
quantity, and so they could measure the size of а current ranning for 
а long time by the ampere-hours. Legislation with -— to electric 
lighting recognised this by establishing Board of Trade unite, which 
were for 1,000 ampere-hours. So far he had been dealing only with 
the current, and current told them very little abomt the amount of 
supply. Now, the Board of Trade unit was one of 1,000 amperes at 
1 volt pressure. He would take it that the standard ure at which 
all these systems were worked was 100 volts, so that the Board of Trade 
unit corresponded to 10 ampere-hours at that pressure. They, there- 
fore, had to messure the quantity supplied in terms of ampere-hours. 
It they had that, they had an accurate measure of the energy that 
was passed in, and how were they to do that? By the galvanometer 
they 00014 measure the advent of the current, but the task of addiog 
up what was done required a totally different class of machine. 
Edison thought of this idea, but the only practical field was that of 
constant pressure, and Edison’s device worked very fairly, but only 
as a pioneer idea. There therefore remained a hopeful field for 
d g ^ proper meter. He would show the Oosrt а rough model 
which he had of а dynamo. There was a part which revolved. It 
was called thearmature. There was а magnet between the parts in 
which it revolved, and they were made a magnet by а coil at the 
bottom. When a current was passed through that coil, the coil itself 
became а magnet, and so there had been made a strong horse- 
shoe msgaet, Then there were two little strips of copper resting on 
the angle of the armature. If these were connected with a soarce of 
eleciric current which would go down them, and then pass the commu- 
tator, which was part of the axle, and which was what the little strip 
of copper touched, then the electric current ed from it roand the 
coils. The effect was to make each of these a magnet, but the wires of 
the three magnets were so arranged as to make one with its 
north pole vertical upwards, and then there was the south pole 
operating with the result that the magnet moved over in 
order to get into its proper position. There were & 
north pole and a south pole, which attracted or 

each other; but no sooner did they move over than the electric car- 
rent came in by a different door, through а section of the commu- 
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amount supplied over a long period was 
ides. N thoy talked about an Atlantic 
an hour, they would barn probably about 30 tons of сэв! а day. If 
they wanted to go 18 miles an hour, they would burn 300 tons a day. 
The сузе of the speed would require 10 times the amount of 
lustration showed that they could not trust to tho dis- 
tance to indicate the amount of coal eonsumed ; and in eleetricity the 
fact that they something wbich was bigger when the current was 
bigger and when the current was smaller, did not show them 
the amount of the current. It was, therefore, necessary to have a meter, 
something showing results proportional to the twists. All they needed 
to look for was something which, at a steady rate, did something in 
proportion to the current, and the steady rate, or equilibrium rate, 
was Just when it did all tbat it could, and got the energy from the 
current to do it. The steady rate was proportional to the twist. 
People thought of various methods. Sometimes they said they would 
make the rotating armature paddle in water, because the faster they 
tried to go, the greater the resistance, and therefore if they doubled 
the current they would make it go faster, only in proportion to the 
resistance of the twist. Tae instrument before his Lordship recorded 
the total amount of the current. Mr. Hookham was the first person 
who used the principles in the combination now before the Court ia 
such a manner as to make a practical meter, and that was practicall 
the judgment of Mr. Justice Wills. He (Mr. Moulton) had plead 
on this subject before Mr. Justice Wills with some earnestness, 
beeause when he had his first installation at his own house, 
he had found that his first account was 95 per cent. wrong. 
Bat to proceed, the meter ought to start very willingly 
and with little force, ot there would be a supply 
which would not be recorded, and therefore it would not be accurate. 
The meter must also rapidly take up its steady rate. There must Ъз little 


decision of Mr. Justice Wills, the question of disconformity was being 
raised by the defence in this case. | | 

Mr. Ontprs said he did not raise disconformity in the ordinary 
sense of the term, bat on the construction of Olaim 3, and in connec- 
tion with that, the provisional specification was im t. 

Mr. Mouton then read 


parts of tho said improvemente being also applicable to dynamo 
electric шону meter 3 
constan’, 


tation rotating in аса such а 


be measured being mlated from the other except near 
the centre.” The electric brake might be formed by the 
armature or it might be attached to the armature 


so as to rotate in the samo field; or it might be independent 


wheels, and if vertical, or nearly vertical, on hardened 


able.” He would refer to the commutators upon the complete 
Б fion, and his Lordship had before him the actual machine, 
the first one made, and that which was described in the drawings. 
(Mr. Swinburne explained to his Lordship the different рагы of the 
machine as Mr. Moulton read about them from the у анин 
Mr. Moulton said that after stating the principles of the invention he 

would now come to the claims. They were, first, “An electricity 
meter for measuring currents, sisting of an electromotor 


‘from such a meter. (The witness 


with constant field arranged substantially аз hereinbefore 
described, the said  electromotor being combined with an 
electric brake, aleo moving in а oonstant, or nearly oon- 
stant field, preferably the same field as that in which the 
armature rotater, substantially a« herein described." That really 
claimed the type of meter now before the Oourt, and so i¢ had been 
held by Mr. Justica Wille. The plaintiffs all the idfringement 
by the defendants of the claim, and of the third claim which was 
“In electricity meters the use, for the purpose of procuring a power- 
ful and constant magnetic field, of permanent magnets, with very 
large polar surfaces, closely fronting each other, so to form a narrow 
slit in which the disc armature revolves whether the same be mag- 
netised in position or otherwise, and the means described for 
regulating the same when, or, if necessary, substantially as herein 
described.” As to disconformity that only turned on the question of 
whether a man had put in a claim for one invention and produced 
another. Bata manhad time to improve upon the claim that he put 
in originally. He had nine months during which to work out and 
improve upon what he claimed in his provisional specification. The 
provisional specification was merely a kind of enlarged title. Ths 
title improvements ia electricity meters might have become to Ъз 
too vague, and something more definite might be wanted. The 
defendants said that if having got this specification, anyone went 
over the field of electrical literature and picked out a bit here and a 
bit there and a bit elsewhere, they might find possibly that people 
had previously held the ideas of Mr. Hookham. Well, that was very 
likely. Bat Mr. Hookbam was the first to make a practical affair of 
this meter, and he had rightly claimed it. Tae Bradford Corporation 
12 their character as electric lighters, were the defendants 
in this case, and he would produce now to his Lordship 
one of the meters which they used. It looked v different 
from that of the plaintiffs. They had chosen the arrang 
ment in which the current went through the field instead of the 
armature, and they might have an armature which had a 
constant current. (Mr. Swinburne here again mounted to 
the bench and explained the apparatus to his Lordship.) Mr. 
Mculton, continuing, eaid that what the Bradford Corporation 
had done was that they had taken the vertical spindle which his 
patent claimed. Their disc was revolving between the poles of two 
permanent magnets with large polar ends close together. The 
plaintiffs said that the Bradford Oorporation instrument infringed 
both the first and the third claims for large and permanent magnets. 
Me. Jastioe Wills had realised that Hookbam was the first person to 
make a meter of this kind, that he was justified in claiming 16, ага 
although the question was very different, it was only a variant—only 
takicg one of the alternatives, just as, in this case, the defendants 
were taking one of the alternatives set out in the specification. 

Mr. Justice PARwELL: But how far can you monopolise principles 
which are known? 

Mr. Mourrom said they could not do so; but if one took certain 
principles and made a practical meter, then he could claim for that, 
and within that elaim he was entitled to prevent another from 

Evidence was then called. 

Me. Gnonds HooxRAM, examined by Mr. Warrnn, said he had 
devoted a good deal of time to the study of electricity, and he was 
the patentee of *4,225* of 1887, relating to this electric meter. 
At the time of his taking out that patent there were only two prac- 
tical meters in use, or on the market, So far аз he knew there was 
no meter of the character described in his specification. So far as 
the constancy of the field was concerned, it was 


тыр the different portions and other devices of the machine. 


magnetic 
the subjcct that he could get a powerfal fiald with steel which was 
absolutely permanent. It was necessary to have a practically closed 
magnetic circuit. 

Mr. Warn: May I put it that until you pointed out the condi- 
tions of a powerful permanent magnet such things had never before 
been made ?—So far as І kaow they had not been made before, nor 
the possivility of them believed in. 

It is alleged that the specification is insufficient to enable a person 
to produce the required result. What is your view ?—I think it is 
perfectly sufficient. 

Examination continued: He had sold a considerable number of 
the meters in the actual form described in the specification. Во far 
as he kaew they gave satisfaction as meters of electricity. He did not 
think he had submitted that form of meter to the Board of Trade. 

Mr. Water: It is suggested that your invention is not new. So 
far as you know is your invention as described in the specification 
new at that date ?—Y es, so far as I know. - 

What is the nature of the current supplied upon the Bradford 
cirouits ?—It is continuous or direct current of 230 voltage. It is, I 
think, something between 200 and 250, but I am not sure. 

The WiTEESS stated that he was not able to draw any distinction 
between the apparatus found in G. H. 4" and that described in his 
specification. 


Oross-examined by Mr. Ones: On the circuit such as at Bradtord 
it Eae no difference whether it was a current meter or an energy 
moter. 

Мт. Onters: Where you have а carrent moter, it is specially 
designed not to take any notice of change ‹{ pressure 7 —Oa по; 16 
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is not specially designed for that. It is designed on the assumption 
that changes of pressure need not be taken any notice of. 

Oross-exemioation continued: It was not quite true to say that if 
the potential vari- d st any time his current meter world not 
chroniole it in any way. The obj-ct of the energy meter was to 
chronicle differences in pressure as well as differences in current, 
whereas bis meter chronicled current only. In order to have a 
correct current meter it was necessary to have an electromotor with 
constant, or rearly constant, field. 

Astuming you want to measure variations in energy, it would be 
destructive to that to have an el:ctromotor with constant, or nearly 
constant, 6 10 ? —The Wirwess said that would be so. 

The Wrrnzss, continuing, said that he did not claim to have dis- 
covered eddy currents or the saturation of the magnets, He did 
Discover how to make a powerful and constant magnet. Ia 1887 
‘Witness took out а specification for aa energy meter. It was subse- 
quent to bie apecification for а cerrent meter. eo ы: Мм 

Mr. Свїррв: Supposing the electromotive forces did not vary, the 
only force they had to measure was tbe current force. But if you 
wanted to measure the electromotive force the defendante’ meter 
would doit and yours would not ?— Yas, that is so. 

Orose-examination continued: The defendants only passed the 
shunt current through the commutator, and Witness passed the whole 
current. He had permanent magnete. Ic was necessary to have the 
msgnets powerfol. The same form of magnet would bs powerfal 
whether it was applied to the motor or the brake. It depended upon 
the shape of the armature and tbe shape of the brake. In his case he 
had the armatureand brake moving in the same field. 

Is not the form of magnet which you refer to in your specification 
the form known as the built-up or compound magnet?—I am not 
familiar with those names. 

Oroes-examination continued : What he referred бо was а magnet 


with added pole-pieces. 
(To be continued.) 


Евликвивова v. D. MoszLzv & Sons. 


Im the Chancery Division on Srd inst. tbe case of Frankenburg v. 
D. Moseley & Sons was before Mr. Ја:іое Farwell. The plaintiff 
sought to restrain defendants by in j enction from an alleged infriage- 
ment of his patent relating to improvements in the manufacture of 
india-rubber. The defence was a denial of the infringement. Both 
parties carry on business ia Manchester. 

Mr. Етлатонав Mourrox, Q O., when the case was called, rose and 
said he was bappy to teli hus Lurdship that the parties had approached 
each other, with the result that his Lordship would not be troubled 
т the case. The action would, therefore, be withdrawn simply 
on terms. | 

Mr. Carers, Q.O., said he wae on the other side, and he confirmed 
the statement of his learned friend. | | 

The action was withdrawn accordingly on terms not disclosed. 


BUSINESS NOTES. 


American Trade in the East.—We read in a New York 
Eixchange that. Mr. O. H. Kirk, of the Westinghouse Electric and 
Manufacturing Company, has started for Kobe, Japan, where he will 
establish himself as the representative of the company ia the Far East, 
Biberia, Cores, Obina, and the Philippines, are included in Mr. Kuk's 
territory. The enterprise which is being shown by American electrical 
manufacturers atthe present time in seeking to extend their con- 
nection, and capture praciically untilled ground, should make many an 
English firm seriously conmder its ways. Far be it from us to shriek 
assome have done, that our n.tiopal industries are rapidly going to our 
ocmpetitors, but it appears that if we are to maintau our hold 
effectively upon oar existing markets, and to find our way into new 
ones, we must be prepared to run equal risks with our competitors. 
Worke may be full of orders at the present moment, but it does not 
follow that they always will be. We must see that oar rivals do not 
outdo us in tbe amount of push and go that we put into things. 
There is certainly room for a greater effort on the part of Eoglish 
manufacturers. We suppose the responsibility shifts from shoulder 
to shoulder and no one manufacturer takes it home to himself. If 
that ре it is deeply deplorable, and calis for a little more heart- 
searching. 


Books Received.— Elementary Lessons in Electricity 
and Magnetim, by Silvanus P. Thompson. London: Macmillan 
and Co. 4+. 6d. 

Nos. 44 and 47, “Fire Tests with Partitions.” No. 46, "Two 
Fire Tests with Fire Resisting Curtains," and No. 48, Fire Tests 
with Floors.“ London: The British Fire Prevention Committee, 
1900, Each, 2з. 61. net. 


Charge of Embezzlement.—J. Aylicff was remanded at 
Ashton Police Court last week ona charge, to which he pleaded 
guilty, of embe zz ing £400, the money of his emplcyer, P. B. Wilson, 
of the British Electric Works Company. 


Oppermann Automobiles.—We are informed that Sir 
Howa:d and Lady Vincent have engaged an Oppermann electrical 
Victoria for the season. 


Electrical Wares Exported. 


Warr mme May 25D, 1899. 


| 


Wearx mme May ler, 1900. 


Adelaide . Value £280 Adelaide .. Value 261 
Amaterdam Ж oe aa 71 Alexandria os a . 134 
Auckland .. „5 . ' » Teleg. mat... 45 
Bahia. Teleg. cable 19,667 ' Amsterdam s гь 85 
Bangkok... T 10 Boca. Teleg. mat. 435 
Boulogne 51 Bombay T 195 
Buenos Ayres 25 Е 2,018 | B-isbane ee 18 
ЕР Teleg. mat. 890 ' Brussels e Я и 
Calcutta .. . wie 048 Buenos Ayres we т 75 
Cape Town 585 " Teleg. mat. 150 
Colombo 61 Calcutta Кз . -æ WU 
Durban 810 | Cape Town er Us .. 1,384 
East London 111 ў Teleg. mat. .. 4,100 
Gibraltar 17 Chinde è “> > e M 
Gotbenburg 92 Colombo $a 51 
Halifax 589 „ Teleg. cable 708 
Hamburg 150 | Durban ws "T vs эн 
Hong Kong 864 East London T ee 29 
Melbourne ass - „ 174 Hamburg ds YN 220 
| » Teleg. mat. .. . 640 РА Teleg. mat. .. 500 
Montreal. Teleg. wire .. $i 58 | Havre ss id га 10 
New York .. us "T . . 187 | Hong Kong .. 879 
Odessa. 'Teleg. mat. .. 80 Kobe "a 9t 
Pirreus T T es .. 4188 , Malta * 140 
Port Elizabeth  .. T . 161 Melbourne .. КА 2 159 
Port Said .. .. .. .. 8 | " Teleph. mat. 1,131 
Stockholm. Teleg. mat. .. 278 Ostend "T 060 eS. DW 
успех es zs x .. 865 Penang. Teleg. instruments .. 103 
eneriffe .. P as T 95 . Port Elizabeth  .. e .. 64 
Viadivostock zs © .. 190 Rio Janeiro. Teleg. mat. .. 5 
Rosario. Teleg. apprts. .. 19 

Shanghai ЧЕ T .. M 

i js H tons old teleg. wire — 

' Bingapore .. МА é, „ tt 

" Teleg. mat. .. e. 31 

Stettin i ws "€ 0 

: Sydney ee oe ee ae 957 

Townsville .. wa -— .. 763 

Wellington. а „ „ 1% 

| Yotobama .. es T .. 818 
Total .. £27,497 | Tom] .. 41% 


Foreign Goods Transhipped. 


Кш Elec. apparatus Value £15 | Fremantle. Teleg. mat... Value 250 
Stockholm. Teleg. mat. Д 20 | Perth. Elec. mat. “we 


808 
Total . #85 Total. £88 


Electrical Wares Exported. 


Win инине May 99H, 1899. | Win жирна May Өтн, 1900. 
Aden .. bx . Value 2+8 Amsterdam is .. Value £290 
Alexandria .. is .. 50 Bombay e . q 200 
Amsterdam .. is “a ne 50 , Qelcuttà  .. э РЯ 700 
Antwerp... - vs .. 840 " Teleg. mat. 817 
Batoum Es és $3 eœ. | | Cape Тона. ЕА dd . 5M 
Beira. Teleph. mat. .. .. 114 Colombo. Teleg. mat. .. . 16 
Bombay ic i Sey 248 Durban vs ee . 900 
Buenos Ayre - T .. 856 »" Teleg. plant . $946 
Calcutta ees еә ao ee 249 1 Gibraltar eo ° 20 
Copenha M ME iio uu 7 

agen cn s vs | urg 
$i Teleg. cable , 227 Hong коп ae is „ HM 
Durden . . 1,186 Kobe. Teleph. mat. 659 
„ Teleg. ma. . 296 Madras - ss 809 
East London E^ d 1,002 | N A. ee . Wi 
Fremantle. а zs . 27 New York .. 865 
Gibraltar .. ai ai va 18 Ostend ve АИ t 8 
Hong Kong. va vs . . 10 Port Darwin. Teleg. mat. a 
Madras is - ; 15 Rouen "m is 10$ 
Melbourne 117 | Shanghai ..  .. 12] 
: Teleg. mat. .. 248 8 pore .. T 9 
Perth S ER 945 | W n .. 08 
Port Elisabeth ee ee * 6 60 
Rio Janeiro. Teleg. mat. 66 
Rotterdam. Teleg. mat. . 246 
о... ae ee „ oe ее " 

ang ae oe ee ее 
Singapore. œ WW 
Sydney > я . 1,826 
Townsville .. . . 1,106 | 
Vladivostock « E 
кеше А " - n 

э eleg. ma с 
Yokohama .. se.. 1,060 | 
— — 
Total .. £10,200 | Total. sugs 


Foreign Goeds Transhipped. 


Perth. Elecl. machinery. Value £900 | 


Catalogues and Lists.—Messrs. Joseph Adamson & Oo. 
of Hyde, send us а copy of their revised list of flanging steel boiler 
end plates, also a list of blocks for dishing plates, and particulars of 
manholes, &c. 

From the St. Helens Oable Company, we have received a circular 
letter stating that their October, 1899, price list for vulcanized rabber 
and Impregnable” paper cables still holds good; also a new list af 
mechanical and other rubber goods. The company is placing upon 
the market the N. jointing tape, for vuleanised rubber or paper 
cables,” which, though consisting of pure rubber and pigments, bat, 
we read, been pre in such a manner that the same is “ absolutely 
indestructible” when put on the cable. This new N.“ tape is ready 
for use, and can be put on to the joints either with or without 
rubber tape being used direct on the conductor, without ra 
solution, except for holding down the ends. It is guaranteed not to 
attack either plain or tinned copper, and is and indes 
tructible. The company also supplies the trade with special combined 
paper and rubber floor covering for generating stations and sab- 
stations. 

The B. T. H. Оов pamphlet, No. 62, deals with quick-bresk switches. 

A new catalogue has been issued by Mesere. Pryke & Palmer, of 
Upper Thames Street, E. O., in which they describe their conduit 
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system of wiring for electric light, bells, telephones, &o. The makers 
claim to be pioneers in conduit wiring; their fire-proof and water- 
tight system of wiring ia iron tubes —& main f-a‘ure of which is the 
adoption of Rassell's special joint boxes—having been brought before 
the trade soma уеата ато. Thev cl. im also that the system has been 
sppreaiated by Fire Insurance ‹ сев, aud largely used in the electrical 
trade. The list contains illastrations and prices of all the various 
parte for a com plete system. 

From the British Electric Works Company, Limited, we have 
received an advance electrical list, in which the Stelli*e? switches, 
lamp-holders, wall- plugs, counter-weights, and other fittings of the 

kind gre illustrated and priced 

.. Да excellent catalogue of electric light fittings, including some very 
artistic designs of electroliers, tabls and Я зот standards, pendants, &c., 
comes to hand from Messrs. James Hinks & Son, Limited, of Bir- 
mingbam and London. 

An illustrated list of motor rheostats and dynamo field regulators 
comes to band from the General Electric Company, Limited. 

Тое Hart Accumulator Co. send us a hanging show card with illus- 
trations of their accumulators showing the patent grid and non- 
corrosive terminal, 

Toe Edison & Swan Company sends us one of its "Ediswan" 
blotters, which is made-up of а set of incandescent lamp lists inter- 
leaved with blotting. | 

The Simplex Steel Conduit Company, Limited, of Birmingham, 
hes, ia connection with its Paris Exhibition exhibit, prepared a list 
of some of tbe more important electric light installations where the 
Simplex conduit system hes зеп erected, wholly or in part, during 
1899 and 1900. Tne booklet also contains a large number of testi- 
monials recantly received from consultiog engineers and contractors, 
showing the wide application of the Simplex system and the favour 
with which it is received. 

We have received from the Canadian Motor Company, of Toronto, 
Oanads, a set of sheets giving illustrations and particulars of the 
. Oanadian electric vehicles on the Still“ system. The advantages 
о electromobilism are detailed, and prices of the Still carriages are 

ven, 

A handy draughtsman's rule comes to hand from the General 
Electric Oompany, Limited, upon which, in addition to inch and 
metric scales, are printed a large number of data regarding weights 
and measures, rates of exchange, and handy symbols. We are 
informed that these are to be supplied free to the trade on applica- 
tion; but the supply is limited. | 

We have received from the Bullock Electric Manufacturing 
Company, of Cincinnati, O, Bulletin No. 344, containing illustrated 
particalars of railway, light, and power generators, and parts 
thereof; aleo efficiency curve. Bulletin No. 36 is devoted to marine 
lighting and power sets. Both pamphlets bear date, March, 


The Charge of Iacendiarism Dismissed.—At the 
London Oentral Criminal Ooart on Saturday last week, in the case of 
Christian Maddock, 30, who was indicted for attempting to set fire to 
а pattern store belonging to the India-Rubbsr, Gutta-Percha, and 
Telegraph Works Oompany, Limited, at Bilvertown, with intent to 

оте. 

Mr. Gay Stephenson appeared for the defence at the request of Mr. 
Justice Lawrance, and moved to quash the indictment. Tne facts set 
out iu the indictment were that the prisoner placed on the inflam- 
mable wooden floor of the pattern store wooden pattern blocks 
covered with cottcn waste, that he saturated them and the surround- 
ing floor with methylated spirits, and placed a freshly-trimmed but 
EDlighted candle іа the midst. He argued that the acts done by 
the prisoner might have been a preparation to commit the offence, 
but that they did not amount to an attempt. The last act depenaing 
upon the prisoner must be done in order to constitute an attempt. 

Mr. R. D. Muir, who appeared for the prosecution, ssid it had 
never been decided by any case that the act penultimate to the com- 
mission of the fall ei ime was necessary to constitute an attempt to 
commit that crime. In the case of the Q1een v. Eagleton " (Dzars- 
"ley, 515) the accused had committed the penultimate act, but in the 
сме of “The Qaeen v. Roberta (Dearsley, 539) several acts remained 
to be done before the full crime could be committed. All taat was 
necessary to constitate an attempt was that the act done should be 
soffciently proximate to the commission of the crime to manifest 
cany what the intention was. In this case the prisoner's intention 
was clearly manifest by his acts. | 

Mr. Justios Lawrance said that in this case he thought the indict- 
ment must bs quashed. He was of opinion that as something re- 
mained to be done by the prisoner, and as there was no interruption, 
that which the prisoner did, did not amount in law to an attempt. 
He accordingly quashed the iadictment. | 

Mr. Muir asked his Lordship to state a case on the point. 

Mr. Justice Lawrance replied that if he had any doubt on the point 
һе would state a case; but he had no doubt whatever about it, and he 
must therefore decline to do so. 


The Chinese Ambassador at Wolverhampton.—The 
Ohinese Ambassador was the guest of the Mayor of Wolverhampton 
on Monday. Ia the afternoon Hie Excellency visited the electric 
worke of Messre. Tnomas Parker, Limited, where he was received by 
Mr. Y Parker and Ald. О. T. Mander (the chairman of the com- 
ралу). | 

The Copper Market in April.—The last issue of Messrs. 
H. R. Merton & Co.'s statistical circular shows that during April the 
sapplies have totalled 27,155 tons, while deliveries have amounted to 
23,418 tons, and in addition 899 tons S. andard have been shipped 
to America. Stocks have therefore increased from 24,632 tons at the 
commencement of the month to 27,475 tons at the end of the month, 
and prices have given way £1 17s. 6d. per ton. The great increase in 


‘the best means of re 


supplies is due whelly to the shipments from North America, which 
have risen to 18 289 tons, а total 8,000 tons above the average for the 
preceding 12 months, Tne shipments from Chili and from Spain and 
Portugal, are only litele above tte average; while the shipments from 
Australia and from miscellaneous countries are below it. Tne stocks 
of copper in Е iglish and French ports, or sfloat thereto, ara now 
nearly equal tothe stocks on September 83050 last. The followiug 
figures show the stocks and prices on the last day of each month 
since May, 1899 :— 


Date; Stck. Price G. M. B'. 
May 31st 1899. 30.156 tone. .. £76 15 0 
June dh., .. . 29,04 ,, .. 7615 0 
Jaly 81.6, „ ..... 33.019. 76 5 0 
Aeg. 318%, „ . oe 32.389 , „. 76 15 0 
В :рё 30th, „ 28 328 ... 7515 0 
O:s.9L4, „ . 26 804, . .. 72 17 6 
Nov. 33th, „ -— 25765 , ... 73 15 0 
D:oc.931st, „, к 22,617 „ ... 70 0 0 
Jan. 314%, 1920. . 21327 „ .. 71 5 0 
Feb. 28:h, „ . .. 22.982 „ 74 15 0 
Mar. Slet, ,, ... . 24 612, 78 12 6 
April 30th, ,, ... ... 27,475 , a 76 15 0 


Electrically Controlled Public Clocks.—The Glasgow 
Corporation has reeolved that an experimental installation of five 
or six of Prof. Becker's new electrical у controlled clocks, to be 
controlled from tne Observatory, be fitted ap in the western district 
of the city. The cost will not exceed £50. 


Fire Tests, —Some tests were made by the British Fire 
Prevention Committee last week in connection with “non-flammable ” 
wood, the object being primarily to show whether the treated wood 
would spread or sustain flame, the daration of the investigation 
basing 45 minutes. The report of the Committee will bs shortly 
issued and should be of particular interest, as the trials were made 
on а comparative basis, and wich so-called matoh-boarded partitions. 
The attendance of members and visitors was naturally very large, 
including many of the Government and municipal officials, as well 


as the representatives of the great insurance companies. 


For Sale.— The Tunbridge Wells Corporation wants 
offers for its electricity works switchboard. Sze Official Notices 
to-day for particulars. : 


Isle of Man Tramways.—In the Manx High Court on 
Monday, several suits against the Isle of Man Tramways and Electric 
Power Oompany were called, but, with one exception, were with- 
drawn, incladiog one by the Douglas Oorporation to recover a large 
aum in respect to royal. ies on receipts of the Douglas Bay Tramway. 
In the suit of William L. Kaowles, late engineer to the company, to 
recover £1,183 salary and commission, Mr. Browne, for the company, 
admitted £33 in respect of mary, and said the company had been 
and were willing to pay the amount, any time. As to the claim for 
£1,150 commission, at 14 per cent., on the coat of the construction of 
the Ramsey section of tramways, he asked for particulare, aad said 
there was never any agreement to pay апу commission. Tae matter 
таз continued. 


Liquidation.—The Howell’s “Simplex” Anti-Inductive 
Telepnone Syndicate, is winding up voluntarily. Mr. D. F. Basden, 
33, Bt. Swichin's Lane, Е.С, bas been appointed liqaidator. 


The Monobioc Accumulator.—We have received from 
Messrs. Drake & Gorham, soie agents in the Uaited Kingdom for the 
Monobloc Acoumulator Syndicate, Limited, a catalogue giving 
5 and prices of the Monobloc Accumulator, known on the 

t as the New Julien." Raferences are given thereia to 
tram way systems abroad fitted with this type of cell, and at the end 
of the catalogue we notice the results of various tests and trials to 
which the celle have been sabjected by Continental accumalator 
experts. We are informed that special plant has been instalied at 
Bakewell, De: by hire, for their manafacture on an extensive scale, and 
in view of the important part which accumulators under certain con- 
ditions are destined to play ia electric traction, there is no doubt of a 
steady and increasing demand forthe Monobloc. Ia brief, it may be stated 
that tne block of tue positive material is composed of punched sheets of 
corrugated lead, bailt up from the bottom of the cell so as to form one 
homogeneous mass, wnich is cross-tied at all points to give the 
maximum strength; the corners of the block are of 
solid lead, to wnich the separate layers are autogenously welded. 
Tne holes punched ia the horis »nta! sheets form a cellular casing and 
receptacle for the negative electrodes, which are in the form of 
vertical pencils, provided with collars at intervals of about 1 inch 
to retain the spongy lead in place. Tne poeiaves are formed on the 
Plan:é system, while the negatives are pasted. Owing to the 
cellalar constraction of the positive block, buckling appears to us to 
be practically impossible, while the hor.z оба) lamination affords 
taining the active material in placa The 
negative rods are surrounded by perforated eoonite tubes and stand 
on insulating feet, while insulating rings at the top and bottom 
prevent them from touching the positive. Tae cells sre usually 
made up in ebonite boxes, and are manufactured in siz:s rangiog 
from 33 ampere-hour capacity, weighing 10 los., to 800 ampare-honurs, 
weigbiog 300 Iba. Tne tramway services at Ghent and Dankirk 
have been conaucted entirely with Monobloc ceils for over a year, 
with satisfactory results; at Ghent there are 36 cars in regular work, 
and 11 spare, each carrying 108 celis in 12 boxes, and running 
50—60 km. with one cnarge, thouga 78 km. has been attained. 
Each car weighs 5,740 kg. The elements are removed for cleaning 
after a run of 6,000 km.; but no cell had been renewed at the end of 
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eight months’ working, during which each cell had run 38,000 km. 
Seeing that the only test of a storage cell for traction that can be 
relied upon is the test of actual operation over long periods, the 
results obtained on these lines seem to augur well for the future 
career of the Monobloc accumulator. 


Noiseless Gears.—One of our representatives has had the 
leasure of inspecting gears manufactared by the Buffoline Noiseless 
Oompany at their works at Levenshulme, near Manchester. 
The samples submitted were carefully made and seemed well suited 
for durability. The wheels are cut with the involute form of tooth 
unless otherwise ordered, and are made in every form which a 
wheel may require, spur, bevel, and single or double helical. The 
makers claim that owing to the process which they use, these wheels 


are more than twice as strong as cast-iron, while in weight, noiseless - 
ness,and absence of necessity for lubrication, great advantage is 
obtainable. The wheels are specially suitable for motors, раш 
cranes, and motor cars. The company are using, at present, for 
their circulars and advertisement, a reproduction of a photograph 
of their 11-foot wheel, with a man standing beside and a little 
behind it. The company make a speciality of the manufacture of 
spur wheels up to 11 feet diameter with machine-cut teeth. 


Patent Fire Bridge.—Our attention has been drawn to 
patent No. 4,910, a.p. 1899, of one John Alves, of 131, William Street, 
Melbourne, in the colony of Victoria. It is for a fire bridge, and a 
method of supplying steam so as to convert the fire into a Bunsen 
barner to generate intense heat, and to prevent smoke. We have 
nothing to say against the principles which are sought or utilised by 
the patentee, but we are informed that a company with £300,000 of 


pertu 
bridge is a steam pipe provided with jets behind the aperture The jets 
ably an intense 


reventiog smoke. It is quite likely that the heat may melt. the 

ridge, and perhaps rnn the brick arch into liquid. It is possible 
that Mr. Alves may even believe his idea is worth £900,000 of the 
public's money. All these things though p от 
во certain as that the same results can obtain 
different methods that do not involve the ex 
of £300,000 or even 300 pence. The value of anything good in it lies 
chiefly in the brick arch part of the arrangement, and we feel bound 
to speak well of this. 16 embodies the principles of combustion 
which we have steadily and frequently advocated, and if anyone is 
to obtain £300,000 for brick arches, we feel ourselves to have a prior 
claim to Mr. Alves, and we feel safe in making this claim, because the 
first users of briok arches for this purpose were probably many years 
dead before we were in our and they are therefore con- 
veniently out of our way! 


Switzerland.—A Milan syndicate has applied to the 
authorities of Bellinzona, Switzerland, for a concession to utilise the 
water power of Lake Ritorn near Ariolo. It is stated that 14,000 E. p. 
would be available, and that it is intended to establish large works for 
ed, generation of electric energy and forthe manufacture of caustic 
ю 


Trade Announcement.—Mr. Henry Adams announces 
that he has taken Mr. Hal. Williams into partnership. The firm will 
be known as Adams & Williams, consulting engineers and surveyors, 
60, Qaeen Victoria Btreeet, E.O. Mr. Williams has until recently 
been principal assistant to Messrs. Bramwell & Harris. The firm will 
devote special attention to electric power work in factories and 
workshops, electric lighting and traction installations, and general 
civil electrical and siechantoal engineering. 


The Tunley Steam Trap.—We illustrate below the 
Tanley steam trap. 16 shows clearly the form of construction of 
the trap, which works on the float principle, but the patentees have 
abandoned the levers and joints во commen in traps of this type and 
have reduced the working parts to the simplest possible form. The 
floating receiver is connected direct with the valve and moves up and 
down with it; the valve being balanced is independent of variations 
in steam pressure. We understand that there is practically no 
friction, as there are no rubbing surfaces beyond the guides at the 
lower end of the valve stem, which are a loose fit. It may be noted 


that it is practically impossible for any steam to pass as the 
үа cf s vertical tube round the valve spindle, the 

of this tube being always sealed by water in the receiver. 
is as follows: Water enters through the pipe shown an 
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care is taken in manufacturing these traps, each one being tested by 
hydraulic pressure to 400 Ibs. per square inch, and with live steam up 
to 200 Ibs. pressure before leaving the maker’s works. In order to be 
in strict accordance with modern practice, these traps are supplied 
with cast-steel bodies where required for extra high pressures, 

every пат prewane up to 200 lbs. per square inch, the cast-iron bodies 
with which the traps are provided in the ordinary way are found tobe 
perfectly reliable. Both the valve and its seatings are renewable in 
the latest pattern, and can be got at with the utmost . These 
trape aro being manufactured by Mesers, Fletcher Brothers, of Ashton- 
under-Lyne, under license from the patentees, Messrs. A. Е. and J.P. 
Jackson, and we are informed that they are meeting with a ready 


Fergusson, M.P., will chairman, land Mr. О. E. 
will act as consulting engineer. | 


ELECTRIC LIGHT AND POWER NOTES. 


Arbroath,—The Corporation has appointed Mr. M. 
euin Edinburgh, to report on an electric lighting scheme for 
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Barmouth.— The Board of Trade has approved of the 
ade to а ады District Council for an order for the electric light- 


Barrow-in-Furness.— The Town Council has resolved 
to enter into an agreement with the British Electric Traction Oom- 
pany for the supply of electric power to the tramways. 


Bexhill. — The Corporation electricity supply was 
ee ee ee ечи кыт The works contain two of 
Mesers. Hornsby & Bons latest type of water-tube boilers, two 
150-н.р. engines by Messrs. Allen, Son & Oo., running at 400 revolu- 
ык быша метил shows ЖЮ Lye e von” Me 


Bradford. —The кыши “Hommes of the Oorpora- 
tion has decided to fix the charge electricity for motive power for 
continuous user through the working hours of the day at 1d. per unit, 
and for intermittent user at 2d. per unit. 


plato ME J, hr of 44 candidates the Town Ооппой has 
ilg J. Ohristie, formerly resident electrical engineer to 

to the of resident electrical engineer 

of the Brighton electricity works, under 

r — 


к Bay.- —The Electric: Ae rusa Committee of the 
scheme 


prepared by Messrs. 
Lacey, посве & & Bike tor lighting some of sho stents al Meets 
by aro lamps. 

Dublin.—The Olontarf and Pembroke District Councils 
газо чинап еі арун fo tbe Dublin Electric Lighting 


East Grinstead.— The District Oouncil is considering 
the advisability of obtaining powers for electric lighting. 


Eastbeurne.—The Town Council has decided to 
nne: sat — Sint —H— 
е , 
accordance with а report by Mr. W. O. О. Hawtayne. 


Germany.—The municipal authorities of Kiel have just 
decided on the construction of a central electric lighting station in 
the town at an estimated cost of £35,000. 


p Males Owen,—The Town Council has decided to ap ly 
to the Board of Trade for a provisional order for electric 
The Council already possesses electric lighting powers. 


H —The Town Council has deferred the question 
of ty supply for 12 months. 


Leith.—The Electric Light Committee of the Town 
Oouncil has communicated with Mr. Bryson, accepting bis 
tion, and regretting that it cannot in the meantime services 
ting engineer. It has further decided to advertise for an 
electrical engineer, at a salary of £250 per annum. 

The accounts of the electricity department for өер уон 
public Hguting. The expenses amounted to £2,348, and the тесе 

u e amoun e 
bo 43,71, but in order to cover capital and sinking fund ipis 
2000 en to be drawn from the rates. 


Llanelly.—The District Council has resolved to obtain 
from the Board of Trade to acquire the Llanelly Tramways 
, under an ent with British 


mpany's 
у, М has to provide electric light 
district. 


I ted Wire Com 
and traction for the 


London СЛ шаа: be Vestry at the last meeting 
from the Electric Lig 


Oouncil to Committee reported 
having — 1 — 9 А 1882, Amendment Bill, 
which proposes to enable any local or other public authority having 


the control of bridges to alter корыш соон омо Worki 
daring посна necessary repairs to such bri without g liable to com- 
pm the electric fighting 5 As 

Vestry is the und ipei 8 


1 s the recommendation was, however, ad 


ve ju 
‚беи ; edi 
the London Blecteio Sapply Corporation for filis t to supply eleo- 
trical energy to his premises. The summonses were seven in number. 
Mr. T. W. t attended for the complainants. When the case 
was before the Oourt on April 24th ла default was admitted. The 
did net apply. Ta his Judgment. & Mr, Kennedy held that it 


when "e Guy knew re was doubtful whether they could adequately 


resigna- | 


y him with the electric light. The penalty wasffagalarly 

unte, and therefore he must inflict the full penalty of 40r. iu 

each of the seven cases, with 20 guineas costs in the first case and 23. 
costs in each of the others, making £35 12s. in all. 

HAMPSTBEAD.—The Vestry has accepted the terms of the London 
Oounty Oouncil for а loan of £90,740 for electric lighting purposes. 

MARYLEBONE.—The Metropolitan Electric Supply Oompany bas 
made а deduction of 10 per cent. from the V 's account for 
electrical energy for the last quarter, in respect of сы of supply, 
and has made similar allowances to private consumers. 

Mn Emp.—The Vestry has resolved that, the Board of Trade 
baving approved of its ne. order, the County of London and 
Brush Oompany's plans How this decision can possibly 
be justified, seeing that ue. plans ate admitted to b» in it is 
difficult to understand. 


Mexboro'.—Mr. H. Waring, of Burton-on-Trent, has been 
appointed W engineer for the new electric lighting scheme of 


Newport.—The accounts of the Corporation electricity 

t show that 31,273 8-c.P. lamps are now connected, as com- 

alge 24,707 24 this peperit p erg es ugs revenue for 

e was ‚ M or revious year. 
The cost of generation and distelbution was 4:154. per unit. id 


Redditeh.—Mr. E. A. Sandford Fawoett, M. Iust. O. E., 
Local Government Board Inspector, conducted an inquiry at 
Redditch last week intoan application by the Urban District Council 
for sanction to borrow £8,000 for purposes of electric lighting. The 
clerk stated that the need for this application so soon after 
the previous loan of £10,911 had arisen from excess of expenditure 
over the former loan and the success of the undertaking, which had 
exceeded anticipation. There was no opposition. 

boats and 


River Shamnon.—The owners of railwa 
Lam on the river have lodged a petition against the Shannon Power 


su at 


ves in connection with electrio lighting schemes until these 
55 


Salford.—A meeting of the Salford Town Council 
was held on М to consider the report of а special committee 
appointed to investigate certain matters relating to Mr. Turner, the - 

ene: it was stated that Mr. Turner had 

Rap goer nr ен arrangements of steam piping which 
drawn out for the new electricity works, and had entered 
еле t with а Wednesbury firm of pips makers to work 
. Mr. Tarner also communicated to this firm 
The Wednes- 


i 


di 
| Т 
WH 
iss 
| 


tter, and laid it before the Committee, which then 
e tenders. On inquiry it was found that the 
royalties payable to Mr. Tarner was £251 5s., and that 
in open market the su ul tenderer would quote £1,300 less. Mr. 
entered into an agreement with another firm. The 
Oommittee оса! that Mr. Turner had forfeited their confidence. 
Af was resolved to accept the report, and that 
Mr. C. F ĩ˙ q. wih three 
m in lieu of notice. It was also resolved, in view of а 
letter received from a Manchester solicitor, that if legal proceedings 
were brought against Oouncillor Haworth, the Council should under- 
take his defence. 


Spalding.—The District Council, which owns the gas 
works, has decided to oppose an electric lighting scheme prcieotod by 
& company. 

Tamworth.—An application from Messrs. Handley and 
Shanks, electrical engineers, Birmingham, for the Town Oouncil’s 
consent to an application by them to the Board of Trade for a pro- 
Mire order to supply electricity within the borough has been 
rejected. 

Totnes.—The provisional order of the Totnes Electrical 
Supply Company, has been approved by the Board of 


deport oa the question of lighting the кх with eoe 
with 
tty, 271 has instructed him to 3 ao with a vise 
to obtaining the sanction of the Local Government Board to & loan. 


to defray the coat, 
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ELECTRIC TRACTION NOTES. 


Blackpeol.— The Corporation electric trams at Blackpool 
bave bad a most successful year. Though there are only 16 cars, the 
receipts up to the end of March 31et were £22 590, compared with 
£18,196 The number of passengers were 3,421,730, compered with 
2,881,027, and tbe distance covered 318,885 miles against 259,754. 
This year will prove far more successful, in view of the doubling of 
tbe lines and the extensions to the бупп, which provide f ^ three- 
mile trem ride slong the front. From April 1st to the 21st the 
receipts showed an increase of £400 over last year. Extensions are 
being carried out in various parts of the town. 


Bootle.—At the Council meeting last week, speaking on 
the minutes cf the Highways Committee, Alderman W. Thomas said 
be did not think thev should preceed with the extension of the 
electric tramlines in Bootle until they had come to some agreement 
with tbe Liverpool Corporation with regard to the amount they bad 
to pay them for the use of the lines in Stanley Rad. Councillor 
Hall said that further communications had passed between the Tram- 
way Committee of the Liverpool Corporation and the Highways 
Committee of the Bootle Corporation, but they had not resulted in a 
settlement. The matter had now been referred to the Board of 
Trade, with a request that they would decide the points at issue with 
as little delay as possible. 


Dublin.—Dr. Henry Fitzgibbon has recovered £200 
damages from the Dablin United Tramways Company for injaries 
caused to himself snd to bis horse and trap on November 27th 
through alleged negligence of the driver of anelectric car. The jury 
found the plaintiff and the company were both guilty of negligence, 
bat that tbe defendants could, by the exercise of ordinary care, have 
avoided the consequence of plaintiff's negligence. 


Dablin and Lucan.—The other day the traffic on the 
Dublin and Lucan electric tramline came to a standstill for about 
three-quarters of an hour owing to some irregularity, it is supposed, 
in the power house. All the cars stopped running during the time 
mentioned. 


Holland.—The Schuckert Company, of Nurembourg, has 
5 s contract to convert thu tramways at The Hague into elec- 
es. 


Huddersfield.—In the House of Commons on Tnesday 
on the order for the consideration of tbe Huddersfield Co: p^ration 
Tramways Bill, Sir John Woodbouse moved at an amendment tbat 
the Bill be re-ocmmitted to the former Committee. The Oommittee 
had reported that the Bill sought to make tramways within and also 
withoat the borcogb with tbe consent of the local authorities in 
bete districts they should be constructed and who supported the 
scheme, but that the Committee were cf opinion that, baving regard 
to the intended appointment by the Government of a Joint Oom- 
mittee to consider the question of municipal trading, they were not 
justified in ssnctioning the proposed tramways extending to the 
suburbs. The power asked for by the Corporation in that respect 
bavirg been struck out, bis object was to obtain its re-insertion, which 
bad the support of all the suburbe corcerned, and which he main- 
tained bad nothing to do with the question of municipal trading. 
After some considerable discussion, the amendment was agreed to 
without a division. 


Leith.—At a meeting of the Town Council last week the 
question of the tramways purchase was discussed, and it was agreed 
to take ө p/ébiscite cn the question of the purchase on the present 
basis of the negotiations. 


Light Railways.—A Parliamentary paper has been 
peo pal containing s report cf the proceedings of the Board of 

de under the Light Railways Act (1896) dering the year 1899, and 
of the proceedings of the Licht Railwsy Oommiesioners during the 
period from December let, 1898, to December 314, 1899. The Ocm- 
miwsioners report, says the Times, that further experience has verified 
the apprehension, expressed in their previous report, that it would 
prove poses for them to deal with the great and increasing 
number of applications within the proper time for so doing. In the 
year 1897 they held 48 local inquiries, in 1898 they held 54, and in 
1899 they held 73; butarrears havs nevexthelessacoumulated. They 
are, therefore, compelled to point out that unless some fresh arrange- 
menta are made there msy be an increasing block of arrears detri- 
mental to the working of the Act. 


Liverpool.—The City Council has adopted a recom- 
mendation of the Tramways Committee to appoint Mr. P. M'Oallough, 
of Toronto, works superintendent and general assistant at £360 per 
annum (not £1,000, as wae recently stated by a Canadisn paper). 

At the Council meeting last week there was a discussion as to 
whetber the Corporation should pay the costs of Messrs. J. Goldberg 
and Son in the recent action, and the appesl, regarding the position 
of a tramway pole and fuse box. By 42 votes to 4 it was resolved 
not to psy the firm's costs. It was stated that the firm will probably 
appeal to the House of Lords. 

A coal hawker has recovered £75 from tbe Liverpool Corporation 
as compensation for personal injuries sust.ined by collision with 
an electric tramcar in Dale Street on December 9:h last. 


Lianelly.—The Borough Council recently entered into 
an agreement with the British Insulated Wire Company by which the 
Oorporation carries out a scheme sta cost of about £80,000. It was 
reported on Monday, however, that the company had failed to come 
to terms with the owners of the existing tramway at Lianelly. The 


Council tbereupon decided to acquire the property (as they bave 
power todo) for subsequent transference to the company, and it was 
unanimonsly resolved that tbe necessary application be made to the 
Board of Trade. 


Newport (Mon.).—At the last meeting of the Lighting 
and Tr»füic Committee there was a discussion re the new electrical 
tramway which is to be constructed. The borough engineer asked 
for instructions upon several points in connection with tbe laying of 
the Corporation Road tramways to enable him to p the specifi- 
cation. He stated that it would be practically impossible to get 
Aberdeen or Cornish granite sette. Ia fact, the only setts available 
were German stone setts, and a composition blcck now being mans- 
factared at Briton Ferry. It was resolved — 

That the borough engineer be instructed to prepare а specifloation for the 
rails, with & groove of Iz inch (subject to Board of Trade approval), that they 
be purchased and supplied to the contractors as in previous oases, and that in 
preparing the specification for laying the tramway, he be instracted to provide 

or alternate tenders for the use of German setts, composite blocks, or other 
approved setts ; that provision be made, with the sanction of the Works Com- 
Inittee, for lowering the road underneath the East Usk railway bridge, во as to 
give the necessary head room, and that the junctions for the siding into tbe pro- 
posed power station be included in the contract. 


Salford.—The Mayor, Alderman Rudman, performed the 
ceremony of erecting the first post in Cross Lene in connection with 
the extensive electric tramway scheme that the Sslford 
have in hand, with Messrs. Lacey, Olirehugh & Billar as consaltants. 
This portion of the system may be working within a very short time. 

Southport.—The Tramways Committee recommend the 
Council to spply to the Board of Trade for power to borrow £40,000 
for the of relaying the lines recently purchased from the 
Birkdale and Soutbport Tramways Oompany, and for providing the 
necessary electrical equipment, cars, &c. 


— нна. 


TELEGRAPH AND TELEPHONE NOTES. 


Australian Cables, — Router's Melbourne agent says that 
the Postmasters-General of New 8 uth Wales and Victoria have come 
to an agreement on the disput: d points in the proposed agreement with 
the Eastern Extension Telegraph Company. Tho arrancement is made 
sut j:ct to the approval of tne company, and the ratification by the 
Victorian and New South Wales Parliaments, which will not meet for 
two months. The tariff in the meantime will remain unaltered. The 
two Governments are to have the option of purchasing the cable. 
No other company is to be allowed to open offices in tne Ooloris 
befcra the Extension Company. 


Bradford Telephones,—The telephonic breakdown was 
discussed at a merting of the Corporation Fiosnce Committee lat 
week, and a proposal to establish a muoicipal exchange was made. 
The matter was referred to s sub-committee. Meanwhile the 
National Telephone Company have promised the Postal Committee 
of the Ohambzer of Commerce to put the system in thoroueh working 
order in a fortnight, which will be 13 weeks after the breakdown, 
generally attributed to the snowstorm of F. bruary 16th. 


Telegraphic Interruptions and Repairs:— 
Down, 


CABLBS. Repaired. 
Wir Inpres :— 
Jamaica-Oolon ... .. June 30, 1899 ... iii 
Trinidad-Demerara (1891) Oct. 32, 1599 


Trinidad-Demerars (1871) I.. Магоһ14,1900 Мау 6, 1900 
Mole St. Nicholas-Cape Haitien... March 6, 1900 M 


San Domiogo-Ouraqoa ... .. May 6, 1900 
Oayenne-Pinheiro ... ove ... Oct. 11, 1899  ... 
Osyenne-Paramaribo y" . Feb. 16, 1900 
Оев’ á Maranham . . Feb. 20, 1900 
Ра á-Maranham ... March 1, 1900... es 
Latakia-Oyprus ... m ... June 20,1899 ... ave 
Manila-Iloilo ivi sv . . Apl. 9,1900 .. iis 
Sitia Rhodes. „ ApL 5, 1900 May 5, 1900 
Tarifa-Tangier ET .. Jan. 2, 1900 ... Ex 

LANDLINES. 
Waer Inpims :— 
Haitien landlines aus ... Арі. 21, 1900 ., ave 


"ола AFRICAN :— on 
manication Mafeking 
and beyond ees ... Оф. 18, 1899  ... m 
Communication beyond Aliwal 


North ... eae ési . Nov. 7, 1899 ... w 
Communication beyond Lady- 
smith (Natal) eee eee °з» Кот. 7, 1899 TTE 
Oommunication with offices 
beyond Kumberley and Bloem- 
fontein eee tee eee 00е Oct. 18, 1899 eee 000 
Communication with Rhodesia, &c., is at present by post. Lourer9° 
Marques to Beira, and thence by wire. 
Communication with all offices of 
Colombia beyond Buenaventura... Feb. 22, 1900 ... - 
Oommanication “vid Hanekine " 
interrupted on Persian Tertivory Feb. 24, 1900 ... s 
Ecuador landlines eon #26 eee Moh. 13, 1897 eee ees 
Brazilian landlines, south of | 
Масаће T WA e .. Арі. 25, 1900 ... ads 


Moulmein- Bangkok A .. May 7, 1900 "m 


—— ——— — — 
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Northern Submarine Cable Project.—The Times 
Oopenbagen t on 4th inst. says that he bas every reason 
for believing that the projscted cable from Denmark vid Sootland to 
Iceland will be laid by the Great Northern Telegraph Company with 
а subvention from Denmark and other foreign States. The Danish 
Aurora Borealis expedition, which bas jest returned from Iceland, 
highly favours the plan for meteorclogical purposes. The Great 
Northern Telegraph Oompany is said to be willing to make the 
sacrifice, though it does not expect that the project will pay. 


The N. T. C. and the State Royalty.—The National 
Telephone Oompany is now making it quite clear to metropolitan 
sabsecribers that the whole of the sum paid annually as rental does 
not pass into the company’s coffers. Hitherto the demand notes have 
requested the remittance of a lump sum as subscription, but these are 
at present being set out as rental. . , and 10 per cent. 
royalty to the Post Office,....... , making a E 
For instance, one demand note asks for £12 3s. subscription, and £17 
royalty, or a total of £13 10s. In a second case £28 16s. is required 
as rental, and £3 4« as royalty, making a total of £32. In former 
years these particular demand notes were simply made out as £13 103. 
and £32 respectively. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Birkenhead. — Msy 15th. The Corporation wants 
tenders for steam exhaust, feed water and drain pipework, &c., at the 
South End generating station. See “Official Notices” April 27th. 


Bradford.—May 24th. The Corporation wants tenders 
for two steam engines and dynamos of 1,000-xw. each. See "Official 
Notices " May 4th. 


Bradford.—May 24th. The Corporation wants tenders 
forthe supply of enclosed electric motors of 4}, 7, and 10н.Р., for a 
period of 12 months, from July 1st. See Official Notices” to-day. 


Bridgwater.—June 7th. The Council wants tenders for 

the supply of boiler houte plant, engine house plant, dynamos, 

e switchboard, mains, Jamp-posts, accumulators, meters, crane, 
lo, or electricity supply. See Official Notices this week. 


Burnley.— May 14th. The Corporation wants tenders 
for laying about 2,000 yards of cable on the solid or other approved 
system. See Officia! Notices” April 27th. 


Crewe. My 26th. The Oouncil wants tenders for the 
supply and laying of sbout 25,000 yards of three-core cable, and 
5CO lampholders and refi:ctors for adap the existing lamp-posts 
for electric lighting. See '' Official Notices” this week. 


Crewe.—June 11th. Tenders are wanted by the Oor- 
poration for the wiring of the municipal offices, hall, and 
corn exchange, and for supplyirg lamps and fittings for electrically 
lighting (separate quotations for arc and incandescent lighting), the 
same. Tenders to Town Clerk. 


Devonport.—May 25th. The Corporation wants tenders 
for electric light and traction feeders, distributors, boxes, &c. See 
“ Official Notices " to-day. 


Dundee.—May 22d. The Town Council wants tenders 
for the supply of copper bonds for the city tramways. See “ Official 
Notices ” to-day. 


Edinburgh.—May 21st. The City Council wants tenders 
for elevators and conveyors for cosl and ashes at the McDonald Road 
electricity station. See Official Notices” to-day. 


Glasgow.—May 16th. The Corporation wants tenders 
for creosoted poles, oak arms, insulators, and iron work used in 
telephone construction. See "Official Notices” May 4th. 


Glasgow.— May 19th. The Corporation wants tenders 
. for the supply for one year of india-rubber covered and lead-covered 
branch cables; and carbons. See "Official Notices” May 4:h. 


Glasgow.— Jane 12th. The Corporation wants tenders 
for the supply of two sets of switchboards and instroments for 4,000 
сарае each, for the electricity department. Sze “Official Notices” 


Heywoed.—May 14th. The Corporation wants tenders 
for Lancashire boilers, ‚ pipe work, feed pumps, two steam 
dynamos, 3 3 ао и m ач 
connections, and station mains, meters. 

" Official Notices " April 27th. 
Italy. — July 14th. The Municipal authorities of 
(Bardegna), are inviting projects and tenders until July 
lach, for the electric lighting of the public atreets of the town. 
culars may be obtained from, and mes and tenders are to be 
sent to, Il Municipio di Maddalena (Sardegaa.) 


King’s Lynn, — May 17 th. The Oorporation invite 
switehboard, and cables for electric lighting works, Soe" Oficial 


Leeds.— May 28th. Tenders are wanted for two or 
three 630-kw. two-phase generators, and one or two sets of surface 
3 plant, for the electricity works. See Official Notices" 

y 4th. 


London.—May 220d. The Central! Electric Supply Com- 
pany, Limited, invites tenders for (1) two 1,200 1 m P. Willans engines 
and three-phase Н Т. generators (direot- coupled); (2) six three-phase 
Н.Т. motors direct-coupled to L.T. continuous current generator ; (3) 
switcbboards and connections. Specifications, &o., at the office of 
Prof. Keonedy. As to conditions and general particulars see our 
“ Official Notices " April 20th. 


London.—June lst. The City Corporation Streets Com- 
mittee invite p als for the bire of an electrically-driven dust 
cart. See Official Notices April 20th. | 

London.— The Postmaster-General invites applications for 
specifications for galvaniz:d iron strand stay wire for telegraph 
purposes. See “Official Notices” May 4th. 


London, W.—The Contract Journal says that specifica- 
tions, with plan and estimate, are invited for two 100. w. dynsmos, 
200 volts, d 450, suitable for Messrs. Willens & Robinson engines, 
with extended bedplate. Delivery to be made within three months 
from date of order. Also alterations to present swi'chboard. 
Farther details will be given by avpointment with Obief Eogineer, 
Whiteley's, Limited, 147, О ien Road, Bayswater, London. 


Newcastle-on-Tyne.—Jane Ist. The New Tramways 
Oommittee wants ten for awitcbboards, underground feeders, and 
pumping apparatus. Ses ‘Official Notices" to-day. 


Paddington.—May 14th.—The Vestry wanta tenders for 
the execution of certain alterations to the existing electric lighting 
arrangements at the Baths. Seo “ Official Notices” April 27tb. 


Rathmines.—May 21st. The Urban District Council 
invites tendera for the wiring of the out-houses at the rear of the 
Town Hall, the Fire Brigade Station, and the Pablic Library. 
Specifications, &c., from the Clerk of the Council, Town Hall. 


Rhyl.—May 14tb. The Oounoil wants tenders for water- 
tube boilers and other steam plant; steam dynámos, pumps, &o. ; 
switchboard; mains, lamp.p^ste, &.; battery; meters; crane, &c., 
for electricity works. Bee “ОВ ai cl Notices April 20th. | 

Southampton. — May 28th. The Corporation wants 
tenders for a water-tube boiler, with steam and other pipes, and 
sundry ironwork for the electricity works. See " Official Notices 
this week. 

Tanbridge Wells.—The Corporation wants tenders for 


а number of Shallenberger (Westinghouse) 1697 pattern ampere- 


hour metere, See Official Notices” May 4th. 


Walthamstow.—May 29th. The District Council wants 
tenders for src lamps, posts, accessories, and glow lamps on existing 
gas standards. Seo ''Official Notices this week. 


Worksop.— May 28rd. The District Council wants tenders 
for steam dynamos, balancers, boosters, and motors; Lancashire 
boilers; pipes, economiser, condenser, and feed pumps; switchboard ; 
accumulators; cables, joint boxes, arc lamps and poste; overhead 
traveller for electricity works. See "Official Notices" May 4th. 


OLOSED. 


Brighton.—The Town Conncil has accepted the tender 
of the Reason Manufacturing Oompany, Limited, for the supply of 
тош for a period of one year from June Ist, 1900, at £2 10s. per 
meter. 


Dundee.— Various tenders in connection with the equip- 


to the mains, Sections A and B, which represent the cables that are 
to run along the tramway routes, which are to be laid by June, and 
the cables that ате to be ready by September respectively, were secured 
by the British Insulated Wire Oompany, Limited, at a sum exceeding 
£8,000; and Section O, which represents the lighting for the ordinary 
town extensions, by the Callender Oable Oonstruction Company, 
Limited, at a sum exceeding £2,000. 


Glasgow.—The Glasgow Mail says that a large order for 
telephone instruments for the Oorporation Exchange has been placed 
with (Бе Erioeson-Bell Telephone Company, 50, Wellington S reet, 
Glasgow. These instrumenta are of the type supplied to the Nor- 
wegian Government, and embody all the latest improvements. An 
order has also been placed with the General Electrio Oompany, of 
London and Manchester, for wall instraments only. Toe companies 
agree to supply 1,550 instruments by the month cf October, and 
thereafter large lots weekly. 


Glasgow.—It is intended to get a glass floor for the 
switchboard gallery at the Pollokshaws Road Oorporation electric 
supply station. Tne contract has been given to Messrs. Hay 
Brothers & Eskstein, Limited, whose tender was £626 132. 4d. 
Insulators bave also been ordered for the station, the tender of the 
Port Dundas Pottery Company having been accepted. 


Rotherham.—The Council has accepted the tender of 
Messrs. Thornton & Bons, Rotherham, to build an electric light 
generating station for the sam of £8,351. | 
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Keighley.—At the Town Council meeting last week the 
tender was accepted of the Pendleton Ironworks Company, amount- 
ing to £1,113 1s. 6d., fer constructional steel work in connection with 
electricity works. 


Maidstowe.—The following is a list of tenders received 
for Section J (pipework) in connection with the Oorporation electric 
lighting scheme: 


Aiton & Co. (recommended for acceptance) .. ae .. 21,489 0 0 
Williams & Sons, Limited as e T “A o 1,680 0 0 
Spencer, John, Limited .. ee Я sis sa у 188600. 
Davey, Рахтап & Co., z n “> T z$ ss 1,986 0 0 
Alley & Maclellan . - - ‚+ - we s 2.000 0 0 
Babcock & Wilcox .. Pa p s vx E iu 20:2 0 0 
Dann, Richard уя $a РЕ A ss , 2,080 17 6 
Blackwell, Robert, Limited ws ^ 2,041 0 


Heywood.—The Health Committee have accepted the 
tender of Messrs. Meldrum Bros, for the required for the 
refase destructor. The estimated the destructor— 

ildings and machinery—is £4,500. 

Warrington.—The Klein Engineering Company has 
lately received sn order from the Corporation to erect at their new 
electricity station & Klein central barometric jet condensing plant 
for engines of 1,950 н.р. 


а a 


FORTHCOMING EVENTS. 


Friday, May 11th.—At 5 p.m. Physical Society. че :—(1) 
| Discussion of Prof. Lodge's peper “On the troversy 
concerning Volta’s Oontsct Force.” (2) Tbe Heat of 

Formation of Alloys,” by Mr. J. B. Tayler. (3) “On the 

want of Uniformity in the Action of Oopper-Zinc Alloys 

on Nitric Acid,” by Dr. Gladstone, F. R.. (4) "Ап 
Electro-magnetic Experiment, and Experiments illus- 

tratirg the Aberration called Ooma,” by Prof. B. P. 


Thomp:on, F. R 8. 
Monday, May 14tb.—At 8 p.m. Society of Arts. (Cantor Lecture.) 
“The Incandescent Gas Mantle and its Use,” by Prof. 


Vivian B. Lewes. (Lecture II.) 

Tuesday, May 15th.—At 730 p.m. Studente’ Meeting of the Insti- 
tution of Electrical Engineers at the Finsbury Tech- 
nical Oollege, Leonard Street, Finsbury, E.C. Mr. R. P. 
Howgrave-Graham, Student, will read a paper on 
“ Herts Wavea and Wireless Telegrapby.” Prof. S. P. 
Thompson, F. R. B., will preside. 

Thursday, May 17th.—At 3 p.m. Royal Institution. Prof. Dewar 
on “ A Oentury of Ohemistry in the Royal Institution.” 


At 8 p.m.—Inatitution of Electrical Engineers will meet by 
kind permission at tho Institu of Mechanical 
Engineers, Btorey's Gate, S. W. Al Ourrent 


ternating 
Induction Motors,” by A. O. Eborall, Associate. 
Friday, May 18th.—At 8 p.m. The Institution «f Junior Engineers. 
Meeting at Westminster Palace Hotel. Paper on A 
Short Review of the Motor Car Industry," by Basil Н. 
Joy and Oharles H. Rush. 
At 9 p.m.— Royal Institution. ‘The Structure of Metals,” 
by Prof. J. A. Ewing. 
Baturday, мау 19th.—At 7.30 p.m. Manchester Society of Junior 
lectrical Engiceers. кич. Engineering La- 
boratories, Whitw« rth Street, hester. Paper by 
T. E. Herbert, on The Application of Accumulators to 
Telegraphy and Telephony. 
Institution of Electrical Engineers.—Btudente' Visit to the 
India-Rubber, Gutta-Parcha, and Telegraph Works, 
Silvertown. Students wishing to take must send 
their names and addresses to Mr. J. T. Haynes, 43, 
Brownswood Road, Finsbary Park, N, by Tuesday, 
May 15th. 


NOTES. 


The Laying of Mains.—An inquiry was recently held 
by Mr. А. P. Trotter in respect of the disapproval by the 
St. Marylebone Vestry of certain works proposed to be 
carried out by the Metropolitan Electric Supply Company, 
under the West London Order, 1889. The Board of Trade 
has now allowed the company's appeal, subject to the condi- 
tion that the trench for the mains and pipes shall not 
exceed 2 feet in width unless obstacles be found which may 
limit the depth of the trench, and in such case the trench 
may be wider, but in no case shall the sectional area exceed 
2 square feet. As a result of the appeal the Vestry is fixing 
this condition in similar instances where the works proposed 
аге of an unusual character. 


American Seciety of Mechanical Engineers.—The 
following are among the subjects of papers to be read at the 
meeting of this Society, which is to be held next week— 
from May 15th to 18th—at Cincinnati, Ohio :— 

“ On the Value of а Horse-Power,” by Geo. I. Rockwood. 

Hot Water Heating from s Central Station,” by og rend imp 

1 Systems of Electric Transmission іп F and 
Mills,“ by W. В. Aldrich. i 
. “Multiple Oylinder Engines,“ by Robt. H. Thurston. 

“The Gas Engine Hot-Tabe as an Ignition Timing Device,” by 
Wm. T. Magruder. 

Gilet. Softening Plant of the Lorain Steel Oompany," by N. O. 

" Education of Machinists, Foremen and Mechanical Engineers,” 


by M. P. Higgins. 
“The Aute ile Wagon for Heavy Duty," by Arthur Hersch- 
mann. 


“ Oylinder Ep for Oompound and Triple Expansion 
Engines,” by B. О. Ball. 

Topical Discussions. 

* What does it Cost to Run Traius at High Speed ? " 


The British Association Meeting at Bradferd.— 
This year’s mene s! the s is 0 a u- ч Bradford, 
commencing nesday, 5th. e ident- 
elect is Prof. Sir William Tue Section А, Mathomatio 
and Physical Science, will be presided over by Prof. Joseph 
Larmor, D. Sc., F. R. S., the Department of Astronomy in 
this section having Dr. Common, F. R S., for ite chairman. 
Section B, Chemistry, president, Prof. W. H. Perkin, F. R. B. 
Section G, Mechanical Science, president, Sir A. R. Binnie. 
An evening discourse on “Animal Electricity" will be 
delivered on September 7th by Prof. Gotoh, F. R. S. Papers 
have to be submitted to the general secretaries, British 
Association, at Burlington House, W., on or before 
August Ist. Electrical engineers who are in a position to 
contribute papers of interest in Sections A or G should take 
а note of this date. Paris conferences notwithstanding, it is 
to be hoped that the British Association Bradford 
meeting of 1900 will be of a little more interest to electrical 
engineers than have been some recent B.A. gatherings. 
There is now peur e time for electrical scientists 
to prepare papers. local hono secretaries are 
Messrs. Ramsden, Baochus, John E. Fawcett, and Frederick 
e and their address is 5, Forster Square, Bradford, 

orks. 


The Belleville Botler.—The Pall Mall Gazette ot Wed- 
nesday had the following important note :— 


We have reason to believe that an im 
in the policy of the Admiralty on the 


least 
we believe that the Lords of the Admiralty have at last recognised 
this. Their conversion həs been assisted not a little by the record of 
the Powerful, which S home from the Cape at less than half ber 
designed speed, and will now bave to be practioall 
she can be recommissioned for service. If, as we are given to under- 


sonnel of аши аву 
bran vetal chan con 
ch. Ве important ges are, we ; N 


More 8moke.—At a recent meeting of the St. Saviour“ 
Board of Guardians, it was asked what stage had been 
reached in the action against the City Company for per- 
mitting smoke to escape from their shafts. This thing И 
going too far. What are chimneys for, if not to permit 
smoke to escape? ES 


The Electrical Standardising, Testing and Training 
Institution. — Prof. Carus-Wilson will commence а 
course of lectures upon “The Construction and Use of 
Motors” to the senior students of this Institution on 
Monday, May 28th. 
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The Factory and Worksheps Blll.— The above Bill, 
as introduced by the Home Secretary, greatly enlarges the 
powers of that official in respect of so-called dangerous 
trades and overtime exceptions, and it is submitted by the 
Manufaoturers' Section of the London Chamber of Com- 
merce that these discretionary powers should be matter of 
statutory enactment rather than dependent on the personal 
idiosyacrasy of the Home Seoretary for the time being. 
Failing to carry this view, they suggest certain amendments 
to cope with the objections they have to the provisions of 
the Bill. One of the objectionable provisions is that which 
gives the London County Council the veto on the provisions 
against fire protection in London workshops. Factories 
erected before 1892, and workshops erected before 1896, 
must be approved by the County Council, but there is an 
appeal to arbitration, which has been а to mann- 
facturers against the arbitrary action of the County Council. 
The new Bill places all workshops and factories absolutely at 
the mercy of the County Council, and those who know that 
body and ita officialiam will agree that it is not fit to possess 
such absolute power as to decide if a workshop can be con- 
tinned in use. Absolute ер is not a fit attribute for any 
man or any £ociety, it is satisfactory that anything 
tending to grant such power should be carefally watched 
and combatted. 


Parliament and Electrical Schemes.—The present 
attitude of Parliament towards electrical schemes is notable 
and, at the same time, satisf . There has been, in fact, a 
remarkable change in the 3 even in the last few 
years, on electrical questions. One need go back no further 
than a few sessions to disoover a distinot antipathy to elec- 
trical measures of any description. Probably, the activity of 
municipalities on electrical questions did much to enlighten 
or influence members of Parliament towards а kinder appre- 
ciation of new schemes, and the conspicuous success of both 
lighting and tramway systems has completed the conversion. 
When one considers the various projecta that have been made 
possible by Parliamentary sanction, the record of the past 
three years is by no means a bad one. Although London is 
considered in electrical matters to be much nd many of 
the provincial towns, it is in some героя likely to be ahead 
of the world ; we refer to the electrical underground railways 
that are under construction, and others that are projected. 
By no other means can the suburban residente of London be 
brought to their places of business with oelerity. With 
probably two exceptions the railway lines that enter London 
terminate at considerable distances from business centres, and 
the necessity of a quick and efficient form of transit between 
various points in the metropolis is a great one. It is impor- 
tant, therefore, not only to the electrical industry, but also 
to the public that suo posals as the extension of the 
Baker Street and Waterloo line, which is engaging the 
attention of a Parliamentary Committee, should receive the 
approbation of Parliament. The construction of the line 
from Baker Street to Waterloo is well under way, and serving 
as a feeder to the Metropolitan and the South-Western Rail- 
way, it obviously meets with the approbation and support of 
such companies, but it is doubtful whether the opposition of 
the Metropolitan Company against the extension to Padding- 
ton will not be fairly strong, and likely to carry weight with 
a Committee. Apart, however, from the question of com- 
petition which the electrical line would meet in the event of 
‘it obtaining powers to extend to Paddington, it would not be 
surprising if sanction were obtained, judging from the 
present temper of Parliamentary representations. 


Appointments Vacant.—The Johnson-Lundell Electric 
Traction Company want an engineer and manager; also a 
secretary. For particulars as to qualifications, &o., see 
* Official Notices" this week. 

An electrical clerk of works is required for the Accrington 
Electricity Works. An assistant electrical engineer is wanted 
by the Hastings Corporation at £120 annum. An 

ectrical engineer is wanted by the Salford Corporation 
at £400 per annum. See “ Official Notices” this week. 

Au electrical engineer is wanted by the Leith Town 
- Council at £250, to commence duties on 21st inst. 


The Smelting Corporation’s Works at Ellesmere 
Port.—The Orocker-Wheeler Company, of New York, has 
been awarded an order for a 400-K w. direct connected gene- 
rator, and four motors ag ting 240 . P., for the Smelt- 
ing Corporation, Ellesmere Port, Chesbire, England. The 

ue of the order, according to the New York Electrical 
Review, is $18,500. The Smelting Corporation’s electric 
equipment is said to be entirely of American manufacture, 
fally $100,000 having been expended in this direction. The 
Crocker-Wheeler Company received the contract for three 
400-Kw. direct connected generators, and 20 motore, varying 
from 12 НР. to 100 H. P., valued in all at about $25,000. 
The Edward P. Allis Company, of Milwaukee, supplied two 
500-H. P. engines. The Crane Company, of Chicago, far- 

i all the requisite piping, valves, &o. The Conners- 
ville Blower ро of Connersville, Ind., manufactured 
the pumps, while Wheeler condensers, also Hoopes feed- 
water heaters and separators, are utilised throughout the 
English plant. 


Power or кен с have become somewhat inured 
to the confusion of these terms in a moderate degree, but never 
have we seen such an extraordinary misuse of them as jn 
article entitled “The Power in a Pound of Coal,” appearing 
in the current issue of Cassier’s gc grise over the signa- 
tare of Mr. E. D. Meier. The title itself is sufficiently 
absurd; what would the author say to “the length in a 
d of butter,” or “ the time in a yard of pump water? 
et these are every bit as reasonable as the ing of his 
article. Let him speak for himself :—*' Let us take а pound 
of what we will call average coal, containing, say, 10,000 heat 
units. This would be somewhat smaller in size than a man’s 
fist. A pound of this coal, if expended in mechanical work, 
would give us 236 H.P.“ For that matter, it would give 
286,000 H.P., or 0°00286 H.P.—it all depends. “In some 
countries men who have been specially trained as porters to 
carry heavy loads on their backs, will, as a fall day's work, 
carry a total of from 850 to 600 lbs. a distance of 1 
mile. And yet each has expended but one-third 
of the power stored up in this pound of ocal.” 
The author evidently believes that to carry a pound for 
a mile is the same as to lift it through a height of a 
mile—this Ta from the misuse of the word “ power.” 
So again—“ In sawing wood, а man may work at the rate of 
about 60 strokes a minute, and consider himself a *top- 
sawyer, and his saw blade may have progressed 5 feet a 
minute; but a circular saw, driven by machinery, may be 
put through 20 times that distance, and saw 70 times as 
much w And yet this one little pound of coal contains 
power enough for 180 auch saws,” One would not trouble 
E о i ret of a hen views, ы-ы it: not: that it is 
ound in the pages of a highly-esteemed engineering maga- 
zine ; the technical press at last should be abaro гоа 
іп the disoussion of matters appertaining to power and 
energy. 


Building Trades’ Gift.—We are informed by Mr. E. O. 
Sachs that a matinéa 5 is being arranged at the 
Theatre Royal, Drury Lane, on Tuesday afternoon next (May 
15th) on of the homes presented by the building 
trades, with a view of forming a special fund for the main- 
tenance and repair of the homes, Н.М. the Qaeen has 

iously accepted the patro of the matinée, and 

.R.H. the Princess of Wales kindly intimated her 
intention to be present. H. R. H. the Princess Christian 
and T. R. H. the Duke and Dachess of Connaught have 
also given their patronage, while а number of noble and 
distinguished ladies аге on the M aeri d Committee, and 
every actor and actrees of note in London is taking part in 
the performance. 


Personal.—The St. Helens Town Council has inoreased 
the salary of the borough electrical engineer, Mr. J. 8. 
Еа eld, from £300 to £400, and of his assistant, Mr. 
E. M. Hollingswortb, from £110 to £150 per annum. 

Mr. W. H. Illingworth, of Halifax, has been appointed 
mains superintendent, at а salary of £150 per annum, by 
the Cardiff Town Council. 

Mr. Cook, the manager of the Big Wheel for some time 
back, shortly leaves Blackpool to become the secretary and 
manager of the Oarlisle Corporation 's electric tramways. 
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Obituary—We regret to learn of the death of Mr. W. О, 
Smythe, electrician to the Telegraph Department at Welling- 
ton. New Zealand. 

The death is announced of Mr. William Erskine Bartlett, 
managing director of the North British Rubber Company, 
at the age of 70 years. 


Royal] Institution.—At a meeting of the Institution on 
Monday the Duke of Northumb-rland, K. G., president, 
announced that he had nominsted the following vice-presi- 
dents for the ensuing year :—Sir F. Bramwell, Right Hon. 
Lord Lister, Dr. Ludwig Mond, Sir A. Noble, Mr. A. 


Siemens, the Hon. Sir J. Stirling, Bir J. Crichton Browne, 


and Sir W. Crookes. = 

Errata.—In Mr. Bawtree's paper appearing in this issue 
the following errors appear :—Page 806, first colnmn, line 
12, for touch read tough; line 24, for softer read harder; 
second column, line 19, read “that at a current density,” &о, 


NEW COMPANIES REGISTERED. 


Cowper Inventions Development Company, Limited 
(65,755) — This company was registered on April 21tb, when a capital 
of £50,C00 in £1 shares, to adopt an agreement with B. Oowper-Ooles, 
and to carry on tbe business of iron and brass founders, engineers, 
meschiniete, tool ms Кете, smiths, cbemieal manufacturers, electricians, 
electrical engineers, &c The first sub: cribers (each with one share) 
are :— H. W. Brown, 59, Macker zie Road, Beckenham, journalist; 
E. T. Oburcb, 34, Geneva Road, Brixton, S. W., clerk; J. W. Honess, 
35. Florence Road, Wimbledon, S. W., secretary; E. Wyatt, Bangor 
H ue, Lausanne Road, Hornsey, N., gentleman; A. W. Lawson, 
43, Forest Drive West, Leytonstone, secretary; W. J. O'Brien, 6, 
Bouth Hill Park, Hampstead, N.W., clerk; and W. Farrier, 9, Lime 
Btreet, Walthsmstow, clerk. The nomber of directors is not to be 
less than three nor more than seven; the first are to be sppointed by 
the subscribers; qualification, £250; remuneration, £50 each per 
annem and a share in the profits. 


Marconi Iuternatlonal Marine Communication Com- 
pany, Limited (65,758). —Thbis company was registered on April 
25:0, with a capital of £350,000 in £1 sbares. to acquire certain 
licenses and powers from Maroori's Wireless Telegraph Oompany, 
Limited, to c nstruct and deal with telegraphic apparatus, and to 
carry on the business of electrical and general engineers, &c. The 
first subscribers (each with one share) sre:—8. F. Page, 35, Bt. 
George's Square, B. W., managing director; H 8. Saunders, 15, Great 
St. Helens, E O, merchsnt; Н. H. Allen, 28, Mark Lane. E O., 
secre ; Р. H. Stewart, 10, Mavgrove Road, Bront esburv, N.W., 
civil engineer; F. S Tomkins, 59 Kiea Avenue, Olapbam, S. W., secre- 
tary; J. McGowan, Olaremont, Palmer's Green, N., clerk; and W. Н. 
Benbam, 19, Valmar Rad, S. E, clerk. The number of directors is 
not to be less than five nor more than 20; the first are M. Balser, 
M. le Col. Tbys, M. M. Travailleur, M. de Volder, J. F. G. Bannatyne, 
G. Marconi, A. Ochs, Major 8. F. Page, Н. B. Saunders, and Bir 
О. Evan-Bmith; Marcom's Wireless Telegraph Company, Limited, 
may sppoint three directors; qualification, £100; remuneration, 
£3 000 о” £4 0CO per annum (according to number) and a share in the 
profite, divisible. 


South Shields Electrical Engineering Company, 
Limited (65,786).—This company was registered on April 28th, with 
& capital of £2,000 in £1 shares, to on the business of electrical 
and general engineers, electro-platers, electricians, suppliers of elec- 
tricity for the purposes of light, heat, motive power, and otherwise, 
manufacturers of electrical apparatus, &c., and to adopt an agree- 
ment with Thomas W. Ozilvy. The first subscribers (each with one 
share) are:—F. W. Ogilvy, 10, Rosebery Avenue, South Shields, 
electrical engineer; О. R. Toomer, R.veneworth, Westre, South 
Bhielae, engineer; J. T. Atkin, 8 lisbury House, South Boields, 
builder; A. Purvis, Helena Terrace, South Shields, master mariner; 
А. P. Stainton, 37, King Street, South Shields, solicitor; O. Mac- 
donald, 69, Brodrick Street, South Shields, surveyor; F. McKenna, 
4, Bt. Nicholas Buildings, Newcastle, engineer. The number of 
directors is not to be less than three nor more than five; the sub- 
scribers are to appoint the first; qualification, £50. 


Road, Hampstead, N. W., solicitor; J. Н. Bodell, 49, Fawcett Road, 
B.E., clerk; and О. W. Barrett, 8, Tennyson Street, S. W., clerk. 


The number of direstove fs not to be less than three nor more than 
seven. ‘The first are H. R. Gamble, B. B. Perrot, d. J. Jackson, 
and F. W. Atbot; qualification £1.000; remuneration as fixed by 
the company. Registered office, 23, Collega Hull, E C. 


St. Stephen's Electrical Syndicate, Limited (65,804). 
—This company was registered on April 30th, with а capital of : 
£8,000 in £1 shares, to acquire and carry on бле business of an eleo- 
trical, hydraulic, and mechanical engineer, carried on by J. E. Taylor 
at Bt. B-epben's Works, Bt. Btephen's Avenue, Bhepherd's Bash. The 
first subscribers (each with one share) are: — E. Buchholtz 223, The 
Grove, Hammersmith, electrical engineer; J. E. Tavlor, 14, Percy 
Rad, Shepberd’s Busb, electrical engineer; Е. 8. Templeton, 10, 
Ravenscourt Gardens, W., civil engineer; H. d. Well, 35. Boscombe 
Road, W., engineer; G. Richberg, 223, The Grove, Hammersmith, 
engineer; W. J. Chapman, 34, Boscombe Road, Shepherd’s Ваг}, 
engineer; and F. Smith, 16, Percy Road, Shepherd’s Bush, instru- 
ment case maker. Registered without articles of association. 


Rubber Chemical Company. Limited (65,816) —This 
company was registered on Mey let, with a capital of £30,000 in £1 
shares, to carry on the business of producers, workers, manafsc- 
turers and manipulators of so-called “reclaimed india - rubber, 
chemical manufacturers, manufacturers of indis-rubber, gutta-percha, 
leather and other goods, electricians, &. The fi-st subscribers (each 
with one share) ате :—T Barclay, Uplands, Blackville, near Brome- 
grove, menufacturing chemist; A. Bowthall, Carrick House, Rich- 
mond Hill Birmingham, manufacturing chemist; J. Barclav, The 
Lentburst, near Bromsgrove, marufacturing chemist; O. E Naish, 
100, Willows Road, Balsall Heath, Birmingham, manager; T. Ground, 
Malvernharst, School Б ad, Moseley, Birmingbam, mansger; О Н. 
Hant, 58, Pershore Road, Edgbaston, mansger; and W. T. Heal. 5, 
Obarlesville Road, Handsworth, manager. The number of directors 
is not to be less than three nor more than five; the first are Thomes 
Barclay, John Barclay and Alfred Southall ; remuneration, £52 10s. 
each per annum. 


North Wales and District Light Railway and 
Electric Power Syndicate, Limited (65,824) —Tbis company 
Was registered on May 204, with a cavital cf £1,200 in £100 shares, 
to carry cn the businrss cf electricians, electrical and mechanical 
engineers, suppliers of electricity for light, heat, motive power and 
otherwise, telegraph, telephone and railway proprietors, &. The 
first sub- cribers (each with one sbare) are :— J. Wolstenhelme, 6, Bt. 
Mary's Gate, Manchester, agent; J. Royle, Hseketh, 22, Bras nnose 
Street, ester, chartered accountant; E. Hague, 12. Lloyd 
Street, Manchester, cloth merctant; F. F. Bennett, 13, Victoria 
Buildings, Manchester, engineer; W. T. Pressland, 11, Dalabaye 
Bireet, Westminster, engineer; W. Н. Davies, Pwllheli, solicitor ; 
and B. D. Beever, 91, Portland Street, Manchester, salesman. Tne 
number of directors is not to be Jess than three: the first are to be 
app.inted by the subscribers; qualification, £100; remuneration as 
fixed by the company. 

Limited 


Automobile Manufacturing Company, 
(65,793) .— This company was registered on April 30tb, with a capital 
of £100 in EI shares, to scauire the business carried on by W. 0. 
Bereey, at 4, Hythe Road, Willesden, N. W., and the business of the 
Southern Motor Car Company, carried on at 59, Brixton Road, B W., 
by Townsend and Biss y, and to carry on the business of el ctrical 
and general engineers, motor carriage manufacturers, &c. The first sub- 
scribere (each with one share) are :—W. О. Bersey, 34, North Street, 
Manchester Square, W., engineer; H. Townsend, Monument Build- 
ings, E. O., merchant; H. S. Wyndham, Hill Top, Thornton Heath, 
Burrey, gentlemen; А. E. Bizzey, Monument Boildinge, E. O., mer- 
chant; B. Lambert, 594, Bishopsgate Street, E. O., chartered accoun- 
tant; H. Webster, The Oottage, Upper Ooombe Street, Oroydon, 
cashier; and A. A. Brown, 65, Skelton Road, Forest Gate, Essex, 
clerk. Registered without articles of asscciation. 


Automobile Company of Great Britain and Ireland, 
Limited (65,832).—This company was registered on May 3rd, with 
а capital of £100 in £1 shares, to carry on the business of motor and 
‘motor cycle makers, and manufacturers of all kinds of vehicles, whether 
propelled or drawn by steam, oil, electricity, or other mechanical or 
animal power. The firat subscribers (each with one share) ate:— 
A. T. Prudey, 28, Oastle Street, N., clerk; L. Kennedy, 2, Richmond 
Terrace, B. W., clerk; J. Likeman, 50, Effingham Road, N., salesman; 
A. W. Hoale, 116, Oraven Park Road, Harlesden, N. W., accountant; 
W. Norris, 22, Norfolk Road, Thornton Heath, clerk ; H. G. Thomas, 
36, Greenwood Road, Hackney, manafscterer; and T. Т. B-adbary, 
40, Holborn Viaduct, E. C., secretary. Registered without articles of 
association. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Barcelona Tramways, Limited (6,544).—This com- 
pany’s annual return was filed on April 8th, when the entire capital 
of £300,000 in 20,000 ordinary and 10,000 preference shares of £10 
each had been taken up and paid in full. 


Metropolitan Electric Supply Company, Limited 
(25,395).— This company’s annual return was filed on April 19:0, 
when 85,000 shares were taken up out of a nominal capital of 
£1,000,000 in 100,000 shares of £10 each, £10 has been called up on 
each of the 82,968 shares, resulting in the receipt of £829,680 ; 
£20,920 is considered as paid on 2,033 shares, 
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City of London Electric Lighting Company, Limited 
(84,406).—This company’s annual return was filed on April 19th, 
when 40,000 preference and 60,000 ordinary shares were taken ар 
out cf а nominal capital of £l 200.000 in 40,000 erence au 
80,000 ordinary shares of £10 each; £10 per share has called up, 
resulting in the receipt of £1,000 


Electric S'gn and саси Advertising Company, 
Limited (45,610).—This company's annual return was filed on 
Febrsary 28:1, when 2.000 shares were taken up out of а аша! 
capital of £5 0С0 in £1 shares; £1 per share has been called upon 
1,0CO shares, resulting i in the receipt of £1,000; £1,000 is considered 
as paid on the remainder. 


SUPPLY STATION ACCOUNTS. 


Тив accounts of the electricity undertaking of 


Cor ere the Bath Corporation for 1899 show a marked im- 
i ir it provement as compared with 1898, during which 
3 the works were being reconstructed, and the 


supply was being carried on under great diffi- 
culties, bat the general condition of the business can hardly yet be 
regarded as satisfactory. The increase in maximum supply is nearly 
three times what it was in 1898, yet the ir create in output is con- 
siderably less, thus indicating tbat the new consumers are drawn 
from a class which cannot materially sssist in improving the load 
fector, or tend towards reduced costs. Tke general position is shown 


by the 
GENERAL STATEMENT. 

1898. 1809. Increase. 
Total capital expenditure ... £51561 463,006 £11,445 
Number of units sold 356,700 388.208 31,508 

Total msximum supply dc- 
manded 330 xw. 382 kw. 52 кү. 
Gross revenue £7,113 £7,296 £183 
Gross profit ... к £1,478 £2,173 £695 
Average price per unit sold.. 4°48d, 4:384. —'15d. 


The output was taken in large part by the public lamps, being dis- 
tributed as follows :— 


Quantity Sold public Sold private Number of 
generated. lamps. consumers. public lamps. 
1897 514,224 138,202 176,520 88 atcs. 
1898 537,052 169,385 187,315 87 arcs and 21 incan- 
descents of 16 c ». 
179,261 208,947 88 arcs and 13 iacan- 


1899 569,986 
descents of 50 ор. 

Hach item in the revenue account shows a fall per unit. Whereas 
“supply, ĉc., of lamps in 1897 yielded £395, in 1899 this sourca of 
revenue only brought in £33, while “sundry fees" have dropped in 
something like a similar ratio. The revenue per ut it for current is 
being steadily reduced, and ought to encourage a larger demand. 


Ruvenvun STATEMENT. 


1808. 1899. 
Gross. Per unit. Gross. Per unit. Increase. 
Bale of current . - £6,665 4:484. £6,996 4 331. — 1d. 
Meter rents .. 297 136d. 959 164. Z 
PREPS. за repairs of ias aa 
Ра à 0 ' = 
Sundry fees, &c. š T 88 064. ч re = ме 
Gross revenue... £7,118 4794. £7,296 451d. — 28d. 


EEE 


In the " costs” some of the anomalies of the previous year are 
reproduced. Thus repairs, which s*cod at £985 in 1897, ate now 
down to £394, and Mr. Metsger has, by some method other engineers 
would, we are sure, like to imitate, again mansged to reduce that 
stubborn item of rates from £127 in 1897, to £84 in 1898, and now 
to £77. Further " management expenses,” which rose from £946 in 
1897 to £1,217 in 1898, have been brought down to £1,084 in 1899. 
The improvement in works’ cost in 1899 is considerably more than in 
1898, and is bettered (instead of being lessened as in 1898) by the 
reductions in other items, showing less than 3}d. as total coste, as 
compared with nearly a penny more than this two years ago. 


Oosts o» PRODUCTION. 


1898. 1899. 
Gross. Per unit. Gross. Per unit. Increase. 


oal eoo 2t. +, £29,107. 141d. £1,701 105d. —-364 
Oil . А * 0 . 
e room torn} — 432 -294. — 554 84d. + 054. 
бшкп, 1508 wages Шш. 
с в e * 
eee an | 892 ‘60d. 1,082 *644. -r 04d. 
Repair а. maintenance 
pollen ge, „enginem | 614 421. 394 25d. — 174. 


— — —— — СУНЫ: 


oe £4,045 2°72d. £3,681 2:984, 


Bent — со кш I 137 091. 181 084, — Old. 
. (rng 1917 82d. 1,084 ‘67d. 46d. 
neer, secretary, clerks, 1 

General establishment 
prias, i есе st} 173 194. 208 13d. +014. 

Other expenses  .. .. 63 041. 19 ‘Old. - 03d. 


Gas: — Cee ee 


Total coste  .. 45,635 3794. £5,123 8:174. — 62d. 


It will be remembered that last year the surplus was shown as 
£125, this being really only a portion of the surplus of 1897 carned 
forward and included in the 1898 accounts. The increase in sink- 
ing fund and interest from £2,225 in 1898 to £3,978 last year more 
than absorbs the surplus balance carried forward and gross profit of 
last year, and results in а net deficiency of £1,805, which is carried 
forward, thus burdening the future of the undertaking rather 


heavily. 5. 
Pnorrr STATEMENT. 


Interest on loans .. i oe oo 
Sinking fund for repayments . ES T 747) 
Net profit carried forward s: vd ( 


Gross profit эў 


Wen dealing with the accounts of the elec- 
tricity undertaking of the Huddersfield Oor- 
poration during the years 1897 and 1898, we were 
able to refer to the steady and sound progress 
being made. Daring the last year this satisfactory 
etate of affairs was maintained, and Mr. 
Mountain — be congratulated upon the figures which we have to 
deal with. The business bas evidently been developed fu'ther as 
regards output than in the way of extensions, the increase in capital 
expenditure during 1899 being a little more than half that during 
1898, but on the other hand, the increase іа output of the later year 
is more than double the increase during the former. 


GENERAL ВтАТЕМЕНТ. 


Huddersfleld 
Corporation 
Electricity 
асеоцаш. 


1898. 1899. Increase. 
Total capital expenditure .. £93,494 £100,084 £13,190 
Number of units sol... 593,377 951,033 357,656 
Number of lamps connected 54.154 70,178 16024 
Gross revenue .. £11866 £215,048 £3,777 
Gross profit sse o5 o. £6997 89,011 22.104 
Average price per unit sold ... 451d.  $8:58d. —0 98d. 


Probably the most marked change in the foregoing statem»nt is 
the drop of nearly 1d. in the average price per unit sold, the flgare 
being now as low as just over 381. This no doubt accounts for the 
jump from less than 670,000 to over 950,000 units output; this being 
the result of a reduction in price over the second half of the year 
from 64. per unit with discounts from 2 to 25 per cent, to 44d. 
per unit with discounts from 1 to 15 per cent, according to con- 
sumption. 

Uader the head of “Sendry receipta” appears an item of £700. 
This is the "amount ordered to be paid by the defendants in full 
settlement of all claims and costs in Corporation v. Siemens Brothers 
and Co, Limited.” While under Other Expenses” in the Costs” 
table is shown a sum of £336 being due to Legal Expenses: Оот- 
poration v. Siemens Brothers, Limited, including defendants’ o sts.” 

RBmvgXUR STATEMENT. 


1898. 1899 
Gross. Per unit. Gross. Per unit Increase 
Bale of current. £11,153 451d. £14,009 3:533 — 98d. 
Meter rente. 630 25d. 82 21d. — 041. 
Supply. &o., of W 83 "04d, 102 034. — 01d. 
Sundry ee #96 700 18 4. + 184. 
Gross revenue £11,866 480d. £215,608 3954 — 85d. 


The costs are interesting as showing clearly the influence increased 
output has upon the various items, Thus: 


1897. 1898. 1899. 
Output ... si is .. 438,848 593,377 951,033 
Ооа] .. .. .. .. 49d. 474. 464. 
Oil waste, &k o.. 06d. 074. 084, 
Wages .. .. ... Sd. *53d. '803. 
Repairs ... e 5 "48d. 84d. 23d. 
Rent, rates, ke. .. sv su CATAL '13d. Ad. 


With the Exception of " ОЛ, waste,” and Rent, rates, and taxes,” 
each item has fallen (if we exclude the particular legal coste referred 
to above). Works’ costs and to‘al coats have each fallen by àd., and 
the total costa are now down to the excellent figure of 131. The 
satisfactory character of the figures is best evidenced by the 
readiness with which the usually awkward item „ки s ша 
come down to less than 3d, 
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Совт o» PRODUCTION. 


1898, 1899. 
б Gross. Per unit. Gross. Per unit, Increase. 
со Seer ЕА 21,170 47d. £1,814 *46d. — Old. 
„ 1861 074. 309 08d. ＋ 01d. 
Salaries and wages incurred 
m . and dissi) 1,90 ‘83d. 1,206 *80d. — 20d. 
"уйа, engines, boiler | 840 34d. 919 „28d. — 11d. 
dynamos, &с. 
E . 28,480 1414. £4,248 1:07d. — 84d. 
ra an as as Ы e 
Management pee nses, 317 184. 829 21d. + 08d. 
Einser, secretary. 5 677 27d. 695 “18d. — 091. 
челеге 1 
printing, law charges = 455 184. 494 *19d. — 06d. 
п 
Other expenses = E $36 08d. ＋ 08d. 
Total costs -. £4,929 1994. £6,602 1-66d. — 334. 
Last year we were able to say that the surplus for 1897 was more 


than doubled in 1898, and although it was not to be expected that this 
statement could again hold ен rede соат 
MNT eee arge tering circuit 
last year) s to be put against it. : 

Pnorrr STATEMENT. 


1898. , 
Interest on loans. £2,602 £3,647 
Sinking fund for repayments .. sa 1,898 2,565 
Net profit carried to depreciation account 1,237 2,829 
„ сов of altering circuit ..  .. 1,200 — 
Gross profit ee ee ee oe £6,937 £9,041 


matter of importance. The sum of £6,000 was also expended on 
machinery, tools, and factory appliances. These sums included a large 
engine and boiler which had been erected. The engine was sent out 
early last year, but unfortunately the great demand in Germany 
for engineering goods precluded the delivery until late in the 
summer of certain parts which had to be made on the spot, and ю 
they did not obtain the power an during the dry season. 
With reference to the trade done during the year, the sales showed 
à considerable increase, but on the other d both wages and 
stores, which include coal, increased out of proportion to the trade 
done. The prosperous state of trade in Germany created a large 
demand for labour, and it was found that the best men were leaving 
and obtaining higher wages elsewhere, so that there was no alter- 
native but to comply with the demand and increase the rate paid. 
The same cause was responsible for the demand for coal which, 
coupled with a coal strike, increased the amount paid for coal by 
£750. It was estimated that the trading profit would amount to 
over £21,000, whereas it amounted to only £18,200. Had the 
amount of such estimate been realised, they would have been sble 
to pay a dividend of 10 per cent. on the preference shares of the 
Austrian Company. The turnover was over £80,000, but the bad 
debt account amounted to only about £6. The working of the past 
year had, notwithstanding the difficulties encountered, given con- 
siderable cause for congratulation. The demand sho that the 
goods were being appreciated. This was perhaps exem more 
clearly than anything else by the fact that although the contract 
with the Government expired in March last they intimated their 
desire to continue for another year at the same prices. This 
contract was a sliding scale contract, that is to say, that the prices 
move with the ү ofraw oopper. In addition, orders have been 
received from the principal shipyards of Germany, and in fact the 
company has now practically all the principal consumers of copper 

ucts on its books, and at the present moment orders are on 

d far in excess of anything the company ever had before. The 
actual profit made in 1898 by the Metall Company, after deduct- 
ing the £3,202 brought forward from 1897, was £5,193, whereas in 
1899, after deducting the amount brought forward from 1898, the 


Comparative ANNUAL STATEMENT FROM THE COMMENCEMENT OF THE UNDERTAKING. 


i 


D 


No. of 8-c.P. 


No. ot .T. uni 
Year ended 8 . | Р sold. ш Income 
£ 8. 
Des. 31st, 1893... | 112 9,613 | 43,224 1,067 3 
„ „ 21895... | 280 20,889 ; 227,768 5,851 5 
„ п 1896... 385 28,983 304163 | 6,864 2 
„ n 1897.. 598 41,702 438,648 9,060 12 
„ n 2898... 906 54,154 593377 | 11,866 11 
„ н 1899... 1,082 | 70,178 951,083 | 15,042 15 


— — — PO — — ee ee a a 
— . ö— 


|j 
“J bo me ONO N a e 


Balance. 
E diture. Defici id 
P ere 
fund. 
| £ в а £ вај 2 в. а. 
3,614 11 8 | 2,47 0 0 Е 1 
5695139 4 | 2065 0 0 si 1 
6724 9 0 | 1973 0 0 EN 0 
6,499 13 4 e" 494 9 1 
mui - | metimur 
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CITY NOTER. 


Elmore’s German and Austro-Hungarian Metal 
| Company, Limited. 


Tux ninth annual meeting of this company was held on Monday 
at Winchester House, Mr. JoHN MACFABLAN река. 

The CHAIRMAN stated that during the year they issued £15,000 of 
debenture stock, which brought the total to the full amount the 
were authorised to issue. It was found 1 to place the ec 
in order to provide for the increased value of the copper stock of 
the Metall " Company, caused by the great rise in the price of the 
raw material, and to c out further extensions at the factory 
necessary to cope with the greatly increased demand for the 

roducts of the company They also issued preference shares 

ringing up the total amount to £50,000, partly by the option 
mentioned in the accounts for 1898 having been exercised, and 
partly by the allotment of 675 shares to an applicant for a consider- 
able amount of debenture stock. The £2,000 loan from bankers 
which was owing on the 1st January, 1899, was paid off, and the 
balance advanced by way of loan to the Metall Company. The 
increase in the total amount of charges for the year is due to an 
increase of £1,349 debenture interest and other sums for increased 
patent law and audit charges, and directors’ fees. Mr. Preschlin, 
the manager in Germany, had invented a joint for high pressure 
copper tubes which they thought would prove to be of great value, 
and a considerable amount had been expended in testing the joint 
in order to prove its value to the Board of Trade in England. 
These tests by Messrs. D. Kirkaldy & Company had given most 
satit factory results, and the company was now putting the joint 
before the great users in England with а view to its adoption. 16 
was deemed advisable to pay the whole of the charges incurred in 
patenting and testing the invention out of revenue. Other items of 
profit and lose showed a considerable decrease. They had hoped 
that t' e result of the past year would have been sufficiently good to 
enable them to convert the debenture stock, on which they have to 
pay the ridiculously high figure of 8 per cent. interest, for a je 
6 per cent. stock; but they felt that, as things turned out, they 
would not be justified in making the experiment, and they must 
&sk the debenture holders to again postpone redemption for another 
year. Turning to the Metall" Company's accounts, the sum of 
£3,560 was expended on additions to land, buildings and water- 
power. These additions consisted largely of new buildings which 
were required to house 89 full sized tanks, in addition to which 
space had been provided for ceniralising the making of mandrels, a 


net profit was £6,910, notwithstanding the кө? inoreased cost of 
manufacture. This result was satiefactory, there waa every 
reason to anticipate that the current year, with the increased mar- 
gin between raw copper snd the price received for the finished article, 
the increased demand and the increased capacity of the factory, 
should showa much better profit, The company was exbibiting at the 
Paris Exhibition. It was not at first intended to do so, but they were 
approached by the Government who stated that they would be 
prepared to pay the cost of the site, &c., and that it was their wish 
that the company should exhibit if possible. He regretted to 
record the death of Lieutenant-General Fraser, who was a direotor 
of this company from its inception. Mr. Charles Garnett has been 
elected a member of the Board. | 

The adoption of the report was seconded by Mr. O. GARNETT, 
and carri B after several questions had been put. 

The CHAIRMAN, in rep ying to the questions, said he thought that 
they had gone through the worst period of any loss they were 
likely to suffer from the rise in the price of copper. This year 
their prices were likely to be higher and they would not suffer so 
much loss, if they suffered any loss at all, because every year 
company was in a stronger position. Every year they got better 
contracts and were able to pick and choose their orders. The 
manager had made arrangements to keep the works supplied with 
coal. It was not a good quality, but it was the best they could get. 
He hoped they would have a season with more rain and would not 
have to use so much coal. | 

The resolution declaring dividend on the preference capital was 
also passed. 


The Western Telegraph Company. 


Тнв fifty-third ordinary general meeting of the shareholders of 
this company was held on Wednesday at Winche:ter House, Old 
Broad Street, Mr. W. S. ANDREWS, the chairman, presiding. 

In proposing the adoption of the report, the Cuarnman said that 
he thought the shareholders would agree that the report was 
particularly satisfactory, because it showed a continued increase 
in their receipte. The income for the half-year ending 31st 
December, 1899, including the dividends for the Western and 
Brazilian Company, and other companies, amounted to £139,596. 
The previous half-year the total reached £119,360, so that the 
would see there was an increase of £20,236. That increase resul 
from an increase in the message receipts, and as a matter of fact 
the increase from messages amounted to £22,381, but as there was а 
diminution in the receipts from dividends of £2,145, the net 
increase was £20,236. They got most of the inorease in traffic 
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receipts from South America, and there had been a small decrease 
on the South African coast. The expenditure amounted to 
£25,596, and that for the previous balf-year was £21,999, so tbat 
there was an increase of £3,597. Practically the whole of that 
inorease had been occasioned by the repairs to cables, which item 
exceeded by £3,100 the amount spent under the same heading for 
the preceding six months. Of course, that was an item which was 
not within their control at all. Breakages to their cables resulted 
from various causes, and when they ha ed, they must repair 
the cables as quickly as possible, во that it did not interfere with 
their profit. After payment of £8,200 for debenture interest and 
sinking fund, and providing for the payment of income tax, the 
credit ce of the half year amounted to £109,284. To that they 
had to add £5,062, the balance brought forward from June, making 
£114,346. There had been further expenses amounting to £176 in 
connection with g out the arrangements for a cloeer working 
union with the Western and Brazilian and the London Platino- 
Brazilian Telegraph Company, and the first and second interim 
dividend, amounting to £62,379, had been paid. That left 
them with a balance of £51,791. They had transferred 
£845,000 to the reserve fund, which left them with a balanoe 
of £6,791 to be carried forward. That seemed to him 
to be a pretty satisfactory state of affairs. It was an 
agreeable tting to know that since their last meeting the remaining 
interests of the shareholders in the Western and Brazilian Company 
һай been acquired, so they might look upon it that they were not 
only under one roof, but they were one institution, and hencefor- 
ward they would not hear of the Western and Brazilian Company 
but of the Western Telegraph Company. As to the future it never 
did to prophesy, but as far as they could gather they heard very 
bets &ocounts of what was likely to be the state of the Uni 
tates of Brazil for some long period to come. The country seemed 
to have taken a turn for the better, and after passing through ita 
darkest period it seemed to be emerging into the light. There was 
а rising change, ап increase in the general business and also an 
increase in their business in that country, all of which pointed to 
& satisfactory future. Consequent upon the amalgamation, they 
had begun the laying of a new cable of an exeeedingly excellent 
type which was to give them a high rate of speed right away from 
Pernambuoo to the Plate. They were very pleased that the laying 
of that new cable appeared to coincide with what they were led to 
believe to be a revival in the country, and it looked therefore as 
though they had taken a step at the right moment. The laying of 
that cable would of course deplete the reserve fund, but for that 
money they would have a new additional direct line which was 
likely to prove very remunerative. In conclusion, the OHAIBMAN 
referred to the proposed alteration in the superannuation and 
ponen fund by which it was proposed to reduce the retiring age 
rom 60 to 55 years. He said that it was not intended to retire all 
their clerks at 55, but they wished to have the pover of doing so if 
they thought it advisable to exercise it in the interests of the 
company. In order to bring about the change the contributions 
by the staff and the company to the fund would have to be 
increased from 24 per cent. to 4 per cent. respeotively. 

Bir ALBERT J. L. OAPPEL seconded the resolution, which after а 
short discussion was agreed to, and subsequently the necessary 
resolution was passed with reference to the pension fund. 


London Platimo Brazilian Telegraph Company. 


Taz twenty-second ordinary general meeting of the shareholders 
of this company was held on Tuesday at Winchester House, Mr. 
W. 8. ANDBEWS in the chair. 

In proposing the adoption of the report, the OHArBMAN said that 
the income for the year 1899 was £29,648, which compared some- 
what unfavourably with the receipts for 1898, when they received 
£36,288. Therefore there had been a decrease of £6,645 in the 
reoeipts of 1899, as com with those of 1898. Really there had 
been an increase in the cable receipts in 1898 of some £660, but 
there had been a decrease in land line traffic of £7,828, which arose 
from exceptional circumstances, viz., that in 1898 they received 
from the Government a payment of £5,000 odd for night services 
performed during the disturbance. The expenses for 1899 were 
£6,832, and for the previous year £8,312, showing a decrease of 
£1,480. The feature of that decrease was that much of it was 
permanent in character, having arisen from the consolidation of 
the businesses, whereby a saving in salaries had been effected. 
The profits in 1899 had amounted to £23,531, as against £27,583 in 
1898, or a diminution of about £5,000. Including the balance 
brought forward of £2,859, the amount available on 81st December 
last, after payment of the debenture interest, was £19,390. An 
interim dividend of 4s. 6d. per share was paid in respect to the 
June half of 1899, which absorbed £8,448, and it was now proposed 
to pay a further dividend of 2s. 6d. per share, amounting to £4,698, 
making altogether £13,441. That made the rame distribution for 
1899 as for 1898, and left a balance of £6,249, for which they had 
Fes a transfer to the reserve of £5,000, and carried forward 

,249. 

Mr. J. Denison PENDER seconded the motion, and the report 
was adopted. 


The West Coast of America Telegraph Company. 


Тнк third ordinary general meeting of the shareholders of this com- 
pany was held on Tuesday last, at Winchester House, Old Broad 
Street, Mr. J. Denison PENDER presiding. . 

The СнАтвмАН, in moving the adoption of the report, said they 
would see by the accounts that the receipts for the year were 


£28,847 as compared with receipts in 1898 of £25,080, thus showing 
an increase of £3,267. That satisfactory result had of course been 
chiefly derived from the increase of traffic which had come from a 
revival of trade on the coast, and the exchange, which had gone u 
from 124d., which was about the average of 1898, to 16d., which h 
been the average for 1899. But having regard to the increase in 
the receipts, naturally they would turn to the expenditure and see 
if there had been an increase there. He was sorry to say that 
there had been an increase in the expenditure, but that had been 
impossible to avoid. The total expenses of 1899 were £21,065, and 
in 1898 they were £18,840, thus the increase had been £2,224, The 
cause of that expenditure chiefly had been the repairs of cables, 
and of course where you had got repairs they had the very material 
cost of the new cable which was putin. Aleo with regard to the 
ship. As they knew, they got a rebate for every week she was 
lying in harbour doing nothing. During the twelve months under 
review the ship had been out more than usual, therefore the cost of 
insurance had been considerably greater, to say nothing of the in- 
creased cost of coal, of which everyone was aware. The sections under 


repair had been the Serena Valparaiso, which was repaired in March 


and again in August. The cause of the interruption there was found 
to be the bad ground that the cable was laid upon, which was very 
rocky. The position had been removed furtherseaward,and he thought 
they had now got better ground, and therefore the cable was not 
likely to be interruptedagain. The other repair had been the Caldera 
Serana cable which was repaired in February and in the beginning 
of March, and again at tbe end of March. The latter repair was 
caused by a land "i which made the cable taut and put a fault in 
it. Another repair had been the shore end of the Antifigusto cable, 
which had been renewed. With regard to the expenses, as he had 
mentioned before, it entirely depended upon the cable repairs they 
had. If they were fortunate enough one year to have a low 
expenditure under that head they could not count upon its 
continuance, because the next year might bring, as the last twelve 
months had done, a considerable increase in that item. With 
regard to the balance—£3,267—that had been dealt with by the 
payment of interest upon the income bonds. They would remember 
that those bonds were issued at the time of the reconstruction of the 
lay. They were taken by the Brazilian companies and some were 
aleo taken by the Construction Company. The interest upon 
these bonds was not cumulative, and for mb dea they had not paid 
any interest. This year he was glad to say that they had been able 
to pay out of profits the full 4 per cent., and that was a move in 
the right direction. During the year they had taken the cable out of 
Ca'dera and closed that office, because it did not pay its expenses. 
The public would not suffer in the least, because there was a 
Government land line, and traffic would be handed to the 
Government,and the messages which were to come to Europe or other 
parts of the world would come on to their lines at one of the other 
stations. If the political situation in South America remained 
quiet, as they had every reason to hope, they hoped that the 
present satisfactory figures would be exceeded in future years. 

Sir ALBERT J. L. OAPPEL seconded the resolution, and the report 
was adopted. 


Submarine Cables Trust. 


Тнв annual meeting was held on Tuesday at Winchester] House, 
the Marquis of Tweeddale presiding. 

In moving the adoption of the report, of which we gave a brief 
abstract last week, the OHAIRMAN said that the income for the year 
was £24,789, or an inorease of £3,833. The principal cause of that 
apparent increase was that they had received and brought into the 
credit of revenue a full year's dividend and bonus on the shares of 
the Hastern Extension Oompany, amounting to £9,294, whereas 
only three full quartera were carried to the credit of revenue last 
year. Various other differences made it difficult to compare the 
dividends of the current year with the previous year, owing to 
the dates of the receipt of dividends being variable. That was the 
case with the American investments, but the differences were fully 
explained in the accounts.. After deducting the expenses of the 
Trust, there was an available balance of £23,601, which had been 
sufficient to pay two cou of £3 each, and leave a balance of 
£3,315. The surplus funds were to be used in the redemption of 
certificates, either by purchase in the open market, provided that 
the price paid for each certificate was less than £120, secondly by 
the certificate holders; failing those two methods by drawing at 
£120. The trustees drew twenty-seven certificates on Friday, 27th 
ult., 1900. Particulars of the changes made in the investments 
were given in the report. They were very few, and consisted 
practically of the sale of some of their American holdings, in 
order to enable them to take advantage of the offer of the Com- 
mercial Oable Company of a number of this company's shares at 

ar. It had been a very profitable transaction to the Trust. Mr. 
lements S. Colvin, C. S. I., had been appointed a trustee. 

Mr. J. D. PENDER seconded the resolution, which was carried. 


Great Northern Telegraph Company. 


The following is an abridged report of the general meeting held 
at Copenhagen on 28th April, when Mr. F. ZAHLE presided. 

The Ohairman and Managing Director, Commodore E. SUENSON, 
D. R. N., in rendering ап account of the working of the company 
during the year 1899, made the following remarks :—T'he Company's 
Cables.—During the firet half of the year 1899 the condition of our 
cables was most satisfactory, whilst in the latter half numerous 
interruptions ocourred, especially in Europe. Twenty interruptions 
have affected eleven of the European cables, and in the Far East 
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there had been nine interruptions of six cables. Upon the whole, 
however, the number of interruptions compares favourably with 
that of the preceding year. The cable steamer “ H. C. Orsted ” has 
been employed on active service for 134 days, and the Store 
Nordiske for 87 days, of which 25 were for the acoount of others. 
The Wladiwostock Line.—The efforts of the Imperial Russian 
Administration to improve the Wladiwostock Line have commenced 
to bear fruit, and altuough there is still room for improvement of 
this line, the number of telegrame forwarded t hows an appreciable 
increa e. Danish Concessions.—-On the expiry of our Danish 
Concessions for the establishment and working of cables connecting 
Denmark with Norway, Great Britain and Russia, the Danish 
Government extended the same with certain modifications, the 
former to the lst of January, 1911, and the latter to the 3lst of 
December, 1912. The Projected Iceland Cable.—At the meeting of 
tbe International Meteorclugical Committee, held at St. Petersburg 
in September Jast, the projeot for а submurine cable to connect 
Iceland with the telegraphio system of the world was again brought 
forward by the Danish Metecrological Office. As at several pre- 
vious Meteorological Congresses, the scheme was favourably re- 
‘ceived, the Committee, by a special resolution, urging the Danish 
Government to continue their efforts in the same direction as 
hitherto for the realisation of the project. Protection of Submarine 
Cables.—The Danish Government were less successful in their 
endeavours to induce the Peace Congress, assembled at the Hague 
in May and June last, to deal with the question of the legal 
status cf submarine cables in time of war. The importance 
of the question ra:sed was, however, generally recognised, and it 
cannot jail to engage the serious attention of a future Cor gress. 
Affairs in the Far East.—In the Far East, where we have obtained an 
extension till 1911 of the privileges previously granted us by the 
Chinere Government, the China traffic has attained the same level 
as during the preceding year, whilst the Japan traffic shows even 
an increase. If this satisfactory state of affairs be maintained 
during the present year, there may be occasion to take up the 
question of а further revision of rates for telegrams to the Far 
East at the International Telegraph Conference to be held in 
London next year, although the last reduction of these rates took 
place as recently as the Ist of July, 1597. Amortization of 1683 
Debentures.— The remaining £70,000 of our 5 per cent. debentures 
of 1858 having been paid, cff on the 1st March, 1899, these 
debentures, together with the extraordinary amortization fund 
tet aside for their redemption, will hereafter not appear in the 
balance sheet. Receipts of the Company.—The excellent results 
of the та place us in а position to propose the same extra 
dividend as last year, viz.: 7$ per cent. (making 124 per cent. in 
all forthe year), and at the same time to increase the Reserve 
and Renewal Fund by a substantial amount. On the other hand, 
we bave had to charge some large amounts sgainet this fund, 
partly because of the depreciation cf а great number of the bonds 
belonging to the same—a depreciation which bas reduced the value 
of the investments, at least for the present, by £40,075 19s. 3d.— 
and partly because £171,864 9s. 9d. has been written off the value 
of our property in Kurope and Asia. The principal cause and 
effect of these measures is to make the amount of the balance of 
the Reserve Fund—part of which has from time to time been used 
for the establishment of our lines, &c.—correspond to the amount 
of the securities or cash actually in hand for the account of the same. 
Cable Schemes.—The un aes events of the past year have more 
than ever emphasised the important part played by the great 
. telegraphic highways in the political, commercial, and social 
development of the world. In addition to the old English and 
American schemes, whose principal object is the establishment of 
national and independent submarine lines in the Pacific, other 
schemes and projects with similar aims have sprung up in otber 
рыи of the globe. As yet itis difficult to disentangle the numerous 
deas and projects, and to foretell the issue, but we confidently hope 
that, thanks to the politica] passivity and neutrality of the nation 
to which it belongs, and to the admitted discretion and impartiality 
of its service, the Company will continue to enjoy the confidence 
of allthe Governments and Administrations whose territories its 
cables have connected for thirty years. Nevertheless, it is more 
than ever necessary to prepare for any contingency which may 
arise from the present complications by continuing the cautious 
financial policy which we have followed till now, and of which 
our account for 1899 is evidence. 

The following resolutions were carried :— 

“1, That the Report and Balance Sheet, together with the propositions 


as to the distribution of the Balance, be adopted and discharge given to 
the Board of Directors.” ‚ 

"72. That the retiring Director, Commodore E. Suenson, be re-elected 
as а member of the Board of Directors." 

“8, That S. Bille, Esq., and S. Bulow, Esq., be re-elected as Auditors of 
the Company.” 


Hampstead Electric Supply Company, Limited. 
Тнв directors’ report read as follows :— 


The directors have pleasure in submitting to the shareholders their report 
and the stutement of accounts to December 5186, 1809. The directors would 
draw attention to the items on the credit side of the balance-sheet amounting 
to £16,411 for property acquired since the formation of the company. Of this 
amount, plant and machinery absorbed 46,894 88. 6d., and main cables 
41,618 13s. 40., horses and carriages £6,358 lls. 7d. The benefit of this large 
expenditure bas not, however, been realised to any but a very small degree in 
the protit and loss account now underreview, The full advantage will, however, 
&ppear in the accounts for the current year. The large stores, known as 
"John Barnes & Company, Limited,” in the Finchley Road, was connected 
during (һе year for the supply not only of the lightiug ot the extensive premiser, 
but of the motive power tur the lifts in the builaing. ‘Lhis is equivalent to the 
consumption of 44,000 c.r, the benefit of which will only come in the 
&ccounte tor 1900. The number of extra 8 с.р. lamps connected during the 
period under review was 6,657, equal to 52,896 c.p. making, with those 
previously mentioned, & total increase of 96,596 ср. About 5 miles of 


additional cable have also been laid. In this connection it is gratifying for 
the directors to be able to record the fact that on no single occasion has the 
supply failed. Few electric light companies can make a similar statement. 
The profit and loss account shows the profit on electrio lighting for 18 months 
to have been £5,105 19s. 8d, а d the profit on Taylor & Lown's business for nine 
months to have been £1,2/9 18s. This portion of the company's business has 
not yet derived the full benefit from the large amount of new stock purchased 
in the past year. Taking into account the additional expenses which always 
have to be incurred on the inauguration of а new company, and the fact that 
the high price of coal has considerably reduced the profits, the directors consider 
that, for the first year's trading, these figures are very satisfactory. As to the 
future, the directors have every reason to feel very confident Additional 
houses are being connected every week, and there are contracts in band for tbe 
зарр!у of some 500 houses. The capiral outlay has practically ceased, but the 
income of the company will be increasing daily. The future profits available 
for di-tribution sbould therefore he larger year by year. With regard to the 
running of motors mentioned in the prospectus, the directors found that the 
motor vehicles the company had running in Vine: Pig did по, work so 
successfully as could be wished, consequent on the difficulty of obtaining an 
efficient accumulator, and have therefore decided not to spend further mones 
thereon, but to await developments Immediately а satisfactory accumulator 


is obtainable, the company will be able to execute the orders they have al:eady 


in hand, for the supply of motor vans, &c. This will provide an outlet for the 
sale of the day current, which isthe most profitable part of an electric com- 
pany's busines:, and thereby largely increase the future profits. The directors 
propose to carry forward the balanceof profit to thenext account. The auditors, 
Mess:8. Hart Bros., Tibbetts, Heiron & Co., submit themselves for re-election. 


Tun annual meeting of this company was held on Monday afternoon 
at the Hampstead Conservatoire, Swiss Oottage, N. W., Mr. E. T. 
Read presiding. | 
In moving the adoption of the report and accounts, Mr. Reap said 
that be occupied the chair because the Ohevalier B ares, the сһзіг- 
man of the company, was suffering from a rather sore throat. He 
then proceeded to go over the balance-shect and report. The actual 
amount of issued capital was £145 480, to which they must add the 
mortgage and debenture capital amcunticg to £35,000. Sandry 
creditors, £9,553, was the usual trade асс uot which always existed 
in a company of this character. With the large business they had 
been doing, increasing at such a rapid rate they were always moro or 
less in want cf money, and they had overdraft and loan to the extent 
of £1,800. On the other side of the balance sheet it was shown that 
the purchase price amounted to £166.085. By the contract of 
purchase the company had to take over the assets of the Hampstead 
Battery Company, and diccharge their liabilities and collect their 
accounts. That item was not yet с`озей and the amount of 
£1,085 would probably be materially reduced. They had 
expended during the period under notice £16,000 for increase of 
plant for both the businesses. Tnat was an increase which gave 
satisfaction эв an increasing plant and stock showed an increasing 
and progressive business, The amount due from sundry debtors was 
perfectly good as they were very little troubled with bad debte. In 
regard to the experiments on motor cars, &c , one of the future out- 
lets for their day current would be the supply of current to motor 
cars It would be а very profitable source of revenue, but up to the 
present accumulators us:d for motor cars were very heavy and did 
not satisfy the requi'ements of light vehicles. The London Elec- 
trical Cab Company found that they had to stop temporarily—he 
hoped not altogether—bat they had to stop running their 
because the accumulators were so very heavy and wculd not contain 
the requisite amount of electric current to enable them to run with 
satisfaction. The difficulty of motor car stoppages at inconvenient 
moments was the difficulty that was being overcome. He had not 
the slightest doubt that in а very short time an accamulator would 
be found that would be all that was required. The preliminary 
expenses might be considered a very heavy item, but the greater pro- 
portion was the very large amount of stamp duty and regit 
tration expenses. ose expenses had to be paid by tbe 
with the prospectus. They were 
being y written down. The directors’ fees wore 
reduced voluntarily, and they would be kept down until the 
company could comfortably afford to pay the authorised fees. 
Turning to the directors’ report, so far as the electric lighting portion 
of the business was concerned, their capital expenditure was ү 
tically finishe’ for а certain period. He thought that for some little 
time they would not have to spend any more on capital account 
Daring the last 19 months they added about 200 houses to their 
custom roll and at the end of the last year the large stores of 
Messrs. Barnes were connected, these premises being fitted with 
lamps to the equivalent of 44,000 ор. Taey would aleo take motive 
power for their lifte. They bad 500 houses under contract being 
gradually connected, and this gave а certain increase of trade from 
that source alone for the next two or three years. There were many 
other estates going to be built over, and the houses on these wosld 
also be supplied when erected. They had not had a single breakdown; 
some time ago some railway men broke down one of the company's 
wires and caused а breakdown for an hour, but that was not tbe 
company's fault. The profit and lose account showed that for the 
13 months the profits were over £5,000. The profits would have 
been greater but for the rise in the price of coal. The price of coal 
had now gone down, but they had been taking measures to test 
certain mechanical contrivances by which in the event cf coal 
maintaioing its high price they would be able to burn an inferior 
class of coal without making a tremendous smoke. Во far the 
experiments had answered admirably, and they bad been 
able to save money by burning- second-class coal. Аз to the 
Taylor & Lown part uf the business the profits were disappointing, 
but trade reasons were responsible. Tnose reasons bad now 
been got over, and during the past four months the business bad 
increased by 25 per cent., and the profits by 60 per cant. As to the 
disap of names from the directorate. Mr. Fawous found his 
business engagements in the North of England prohibited him giving 
time to the business. Mr. Cave's own business required his constant 
attention, bat though he had left the board they had the 
fis of his connection. Mr. Evans, a very successfal business man, 
had great calls upon his time, and had retired from the board, but 
they had the benefit of his advice when wanted. He himself (Mr. 
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Read) joined the board last year because he had such a very large 
amount invested in the company, that he thought he would like to be 
in a position to see that the thing became a success. As опе of their 
largest shareholders, һе said thst they had a sound and progressive 
business, which if properly managed and provided with tha sinews 
of war, should make a prcfit of anything from £10,000 to £15,000 per 
annum, within a short period. 16 wae very exceptional for an 
electric lighting company to pay dividends until several years after 
ite formation. They had bad to pass the dividend forthe six months 
ended December 31st, but that dividend was cumulative. They had 
not as much money as they needed to enable them to push the in- 
creasing business alone. They were taking stops to provide for that 


necessity. 

The adoption of the report was seconded by the Chevalier Soanzs, 

A BHABBBOLDEB asked when Mr. Armstrong left the board, and ia 
reply. th- Obairman said, that a fresh arrangement had been made 
with him, by which he remained consulting manager instead of being 
managing director. 

Ia reply to other questions it was stated that out of the £169,000, 
if they took half the capital, and put it down as plant, machinery, 
freehold, &, and put the otber half to goodwill, they would be sp- 
proximately correct. A shareholder said that the prospectus stated 
that the preliminary expenses, £2,893, were to be paid by the vendor. 
Sharebolders proceeded to quote from tbe proepec'us, and to carry 
on а cross-examination of tbe chairman, declaring the prospectus to 
bs misleading. Sir Thomas Delarue it transpired was the holder of 
а £5,000 mor gage at 5 per cent. 

Mr. Parken, another shareholder, proceeded to comment upon the 
way in wbich the original board had disappeared. The only excuse 
of the four directors leaving was that they were too busy. They 
must have known tbat when they came on £5 the board. Why did 
they leave and allow shareholders to take shares in this company, 
believing that they were to be впорог:ед by responsible men. There 
was change and decay apparent in the whole concern. The company 
was es’ablished in August, 1898, but they had had no account 
rendered until the end of April, 1900. Why did they tell shareholders 
in seoding the report, that a report of the proceedings would be sent 
to the sharcholders? Was it to keep them away from the meeting ? 


Why bring them from the City to Hampstead, when the crew of the 


Powerful were welcomed there? The original prospectus gave them 
to understand that, practically speaking, they were to look for £18,000 
prefit. Did that mean st once or in the future? 

In reply to further questions, it was stated that the amount cf 
capital applied for was £72,0(0 originally, and the amount paid to the 
vendors was £50,(00. The directors went to allotment on July 29th, 
1898. Mr. Armstrong was to be paid bis salary of £500 per annum for 
three years. The chairman thought it would be time and mony 
thrown away to attempt to claim the return of any of the purchase 
money paid to the vendors. 

Mr. Preston moved that a committee be appointed to confer with 
the directors and lock into the sffairs of the company, and to ts ke 
legal proceedings if they though: necessary, and report to the 


company. 

This having b:en duly seconded, and put to the meeting, the 
CnaIBMAN declared it lost on а show of hands, but he declined to 
count, 

The report and accounts were also adopted on a show of hands, 
there being a number cf dissentients. 

The CHAIBRMAN said, that why the meeting was held at Hampstead, 
was in order that shareholders might have an opportunity of in- 
specting the works. 

There wassome discussion as to the delay in publishing the accounts, 
and Mr. Heirop, representing the auditors, replied to certain 
questions on the matter, after which Мегге, Hart Brothers, Tibbetts, 
Heirson & Oo., were re-elected. 


Cuba Submarine Telegraph Company, Limited. 


Ti meeting of this company, held on Wednesday, at 58, Old Broad 
Street, was presided over by Mr. О. W. Panisy, who, in moving the 
adoption of the report, said he was sorry that the revenue accoupt was 
by no means so encouraging as they bad been accustomed to. It was 
in 1895 that the revolution in Cuba took a serious form. Up to that 
time the company was in full enjoyment of advantageous rates, and 
although they were reduced in 1898 on account of the competition 
from the New York and Hayti cable and the Bermuda-Jamaica cable 
owned by the Direct West India Oompany, the loss was more than 

compensated for by the increased business brought by tbe revolution 
and by the Spanish-American war, directly by the heavy Govern- 

ment work, апа indirectly by the landlines being destroyed by the 

Cuban rebels, which caused a considerable increase of local business 

to be sent over the cables. At late meetinge he bad urged them 

to be prepared for reduced receipts, and they had not hesitated to 
strengthen the reserve fand as much as possible during the several 
good years they had enjoyed, so that they might be able the better to 
face the lean years that wonld ba sure to follow when peace was 
restored. The revenue account showed that the actual traffic receipts 
for the half-year ended December Slet last amounted to £12,008, 
as compared with £25,740 during the correspor ding halt-year cf 
1898, a falling off of more than 50 per cent, which, as stated 
in the report, was dee principally to the lower rates at 
which they were working, and to tbe competition of the landlines 
which bave now been restored. During the last half of 1898 they 
were still dealing with a good deal of extra business, which was 
caused by the after effects of the war. The second item of the 
revenue account was & sum of £5,316, which they had received on 
outstanding, and was part of the amount received at Madrid from 
the Spanish Government, against a balance of certain acoounta of 
Government messages sent during the war, and which had not been 


settled by the Spanish officials before leaving the island. They were 
treated by the directors in the accounts as outetanding. The third 
item of the revenue cane from interest on investments and deposits, 
and amounted to £2,181, which was a larger sum than usual. Taking 
all sources of incoms together, they had received £19,512, against 
£24,483 in the correspontinq peri- d of 1898. Tae ехоепе-е in 1899 
were £6,192, against £7,585 in 1898, a reduction of £1,393. They 
had cried £4,937 to reserve fund, bringing that account up to 
£130,000, and after paying preference dividend, they were able to 
ay 6 per cent. on the ordinary shares, which was not an unsatis- 
ry result. As to the state of the cables, the break in the 
Oape Orus-Manszanillo cable was repaired without diffixalty, 
but the section between Cienfeegos and Cape Ores, which was 
laid in 1881, proved so extremely weak, that it was impossible 
to litt and repair it. Toat was a cable which wae laid 
on the deferred payment system, which was not originally 
made for the company but had done them very good service. They 
had now one cable working direct from Cisnfuegos to Santiego, and 
this line is practically duplicated by the company's coast cables. 
Mr. Keith and Mr. Scott had lately visited America in the interests 
of the company, and he was very glad they did so, for he believed that 
a considerable b :nefit would result from their journsy. As to their 
present position towards the U.B. Government, there were three 
points which they were anxious to have settled. Iı the first placa 
they would like the American Government to recognise their con- 
cessions which they had not yet done; secondly, they desired pay- 
ment of their subsidy of £2,090 per annum due under their 1895 
concession for the coast cables; and thirdly, there was a claim for 
£8,174, the cost of repairing the damage done to their proparty 
du:ing the South American war. They turned tothe Foreign Office, 
who had been most helpfal to them in the matter, and negotistions 
are now being carried on by H.M. Ambassador at Washing‘on with 
the U.S. Government, and as a result of those negotiations they had 
lately been informed by Lord Salisbury that the question of their 
concessionary rights and tae arrears of subsidy had been referred to 
the U.S. Secretary of War, under whose department the matter was re- 
ceiving attention; as the claim for £8,174 for damage done, Pre- 
sident McKinley had asked the Senate and House of Rspresentati ves 
to reimberse the company the expenses they had incurred. Share- 
holders might have noticed in the newspa a refsrence to the 
message that he sent, but вә far they had not heard if that message 
had coma up for discusion. However, their interests were being 
carefully looked after. They received the subsidy from the Spanish 
Government up to the end of 1898, but so far he had received no 
payment since, which really was & very great hardship for them, for 
they never would have laid the o ast cables without the promised 
subsidy. When Mr. Keith and Mr. Ssott were in Now York they 
bad the opportunity of discussing with the Internatioual Oompany 
their mutual interests, which was very advaotageous. Their rates 
were very low, bat they hoped as the state of the island improved 
that they might have the benefit of a somewhat increased basiness, 
though he would warn them, on the other hand, that trade seemed to 
be very bad in the West Indies, and there appeared to bs no expansion 
of the traffic from that source. As far as the receipts had gone for 
this year, they appeared to be much the same as for the six 
months of year, 
Mr. Karru seconded the adoption of the report, which was 
carried, as was also a resolution declaring the dividends. 


Prospectuses. 
A PBOSPEOTUS has been circula‘ed inviting applications uatil May 
10th (yestercay) for £100,000 in £1 ordinary shares, and £10,000 in 
5 per cent. first mortgage deb.ntures in Royles, L mited, «f Man- 
chester, 5 the prospectus is а catalogue of the various 
apparatus, &c., supplied to steam users by Messrs. Royles. These 
inclade evaporators, condensers, feed-water heaters, calorifiers, steam 
traps, dryers, ovens, and so on. The nominal capital of the company 


‘ is £150,000 in £1 shares, and £20000 debentares. The company 


takes over the engineering business of J. J. Royle, Dalham Works, 
Great Bridvewater Street, Manchester. The vendors take £91,807, 
as to 465,000 in ordinary shares, £5,000 in debentures, and the 
balance in cash. 


The Dover Electricity Sapply Company has been. cflering for sub- 
scription an issue of 1,500 5 per cent. camulative preference sha:es of 
£6 each at a premium of 25s. per share. 


— one mei — — he = 


James Hinks & Son. 


Tux report for t he year end ing March 31st, states that the net profits 
amount to £10,992, giving, with the balance b:ought forward, 
£13,836, which ic is proposed to apply as follows:—Siaking fuad for 
redemption of buildings and vlant, £1,091; general reserve fund, 
£2,000; interim dividend at 7j per cent. per annum, £2,430; final 
dividend, balf-year to date, at tne rate of 123 per cent. per annem 
(mskiog 10 per cent. for the year), £4,051; bonus, 1 per cent. free of 
tax, £670, carrying forward £3,594 


New General Traction Company, Limited. 


Tun report of the directors for the year ended March 23rd, states that 
the gross profits were £76,299, after deductiog £6,116 10s. 6d., the 
amount of expenses, salaries, &c., chargeable against revenue, 
To this has to be added the sum brought forward feom last year, 
making a total of £82,512. A dividend at the rate of 6 per cent. on 
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the outstan кееде capital for the past yoar from tbe dates 
of payment wi paid on May 15th, and after providing for this a 
balance of £68,742 remains, which the directors propose shall be 
dealt with by transferring £10,769 to reserve against good will, £943 
to meet the difference of the present market value of Oonsols pur- 
chased and lodged as caution money and the price at whicb they 
were bought, and £20,000 to the general reserve account. This leaves 
a balance of £37,030 to be carried forward to next ycar. In addition 
to the amount credited to reserve against good from this year's 
revenue, the directors have transferred to the credit of this account 
£3,280 standing to reserve in last year’s accounts, this being profit of 
the old company and included in the oe price and not, there- 
fore, available for revenue purposes. ith this addition the amount 
at credit of reserve against goodwill stands at £13,000. 


Stock Exchange Notices.—Applications have been made 
to the Stock Exchange Committee to appoint a special settling day 
in and to t a quotation to:—British Insulated Wire Company, 
Limited— issee of 30,000 ordinary shares of £5 each, and 
30,000 6 per cent. cumulative preference shares of £5 each; and to 
allow the following securities to be quoted in the Official List :—Oape 
Electric Tramways, Limited—Shares of £10 each. They have also 
7d AAT special settling days as under: — Tuesday, May 15th: 
British Aluminium Company, Limited—£300,000 5 cent. first 
поеме debenture stock. Wednesday, May 23rd : Orompton and 
Oo., Limited —F'urther issue of 7,582 ordinary shares of £3 each, fully 
paid, Nos. 46,419 to 64,000. National Telephone Company, Limited 
81,002 ordinary shares of £5 each, £3 10s. paid; 18,908 
shares of £5 each, fully paid (within Nos. 490,001 to 590,000); and 
. fully and partly paid provisional certificates for £500,000 4 per cent. 

debenture stook. The British Aluminium debentures mentioned are 
also ordered to be officially quoted. 


"TRAFFIO REOEIPTS. 


and Fleetwood Tramroed Com he p for the week 
айы May 5th, 1800, were #838 6s. 11d.; гесе! от corresponding 
1899, 2419 6s. 54.; aggregate for half-year to date, £4,252 7s. 6d. 
Che Bsistol Tramways and Carriage Company, Limited.—The receipes tor the 


week ending May ith, 1900, were 42,881 83: 64.3; correspon 
period, 1899, 42,815 бе, 1d. ; inorease, 465 18a. 54. ding 
Tbe Olty and Booth London Rallway Com Ih for the week 


an & pany e receipts 
ending May 6th, 1900, were £1,283; ditto May 7th, 1899, £995; increase, 
£988. Total receipts for half-year, 1900, to date, £22,245; corresponding 
oa Er uu inorease 42,928. Miles open May 6th, 1900, 82; 
y , y 58. | 


xig Perder e, t tg . The receipts for the week ending 
May 6th, . , were £180 бә. 104.; May 6th, 1690, £151 

lle, Бй.; increase, £37 14s. 5d. Total Гы im to date, 1900, 52-42 
198, ; » 1899, £2,781 9s. 5d. ; increase, £111 9s. 104d. 
Miles of track open, 1900, 8; 1899, 8. Car miles run, 1900, 4,934; 1899, 


4,127. Number of cars, 1900, 11; 1899, 11. 

The Dublin United Tram Oompany receipts for the week ending 
‚м 4th, 1900, ES — U. T. Oo., horse 

#55 9з. 4d. : ditto 48,421 11s. 0d.; D. В. D. Oo., electric cars, 
£804 "s. 74.; total, £4,281 78. 114.; last year— 
D. U. T horse 41,900 18s. 10d.; ditto, el. £1,086 4s. 2d. ; 
D. . electric cars, 4772 19s. ; кү 17, 44. ; increase, 
4591 103.70. Aggregate to date, 1s. 11d,; te to date last 
‚ £50,724 98. 5d. ; ig peer 00 Чаш, 212, 162 193, 64, worked 
electrically, $ miles as electrically 
96 miles by horses, for the corresponding e | f 
- Tram — The rece! tor week ending 


ways. pte the 
were 4692; week ending May 7th, 1899, 4461; 
Vrbe: 5 
e es o open, 
1900, 19; 1899, 64 


Tbe Liverpool Overhead Railway Company.—The 
FFC ; eorresvon week last year, 
2 increase, 47. Total increase in trafflos for half-year to da 

9» . 


The Bouth Staffordshire т Oompeny.—The receipts for the week 
ending May 4th, 1900, were £708 19s. 6d.; May 5th, 1899, #698 1а. 4d. 
Aggregate receipts for 18 weeks, 411,597 168. 9d.; last year, £11,095 158. 24, 


STOOKS .AND SHARES. 


. | Wednesday Evening. 
WrrH the solitary exception of the Kaffir Circus, markets in the Stock 
Exchange bave been undergoing an unpleasant experience this week, 
and falls have been the order of the day in nearly every department. 
Tae reason for this is the extreme firmness of the money market and 
the improbability of its slackening for some months to come, when 
the resumption of gold exports from Bouth Africa may be fairly 
expected. With the banks offering 33 per cent. for money on deposit, 
investors are not likely to be dszzied at the prospect cf getting that 
rate, or lese, upon Stock Exchange securities whose most likely 
course of progress, as regards price, will be a retrograde one for a 
month or so. And as there are only & very few sound electiical 
undertakings whose shares yield anything over 44 per cent., it is not 
very surprising that, ia the present condition of affairs, there are few 
rises to record. 
To particularise, City of Londcas are 10s. better upon the 


successfal issue of the company's case—a resalt upon which it 
deserves congratulation. The rise was, however, more sentimental 
than otherwise, because there has been no inflax of buyers to produce 
the advance—not so much, in fact, ae there has been for Westminster, 
which mark a similar rise, the market discounting the upshot of the 
meeting. Oharing Cross have again developed weakness, partially for 
the same reason which gave fresh strength to City of Londons. County 
Preferences have mot yet recovered their fall of last week, and the оош. 


pany's 44 per cent. Debenture stock is rather offered. Wo alluded 


last week to the pitiable condition of the Hampstead Electric Sapply 
Oompany ; the directors’ report does not tend to raise the proprietors! 
Spirits to any extent, and we fear that a drastic re-arrangement of the 
company’s capital will have to be resorted to before the concern can 
be placed on a permanently payable basis. Bat for a while it should 
be given a further trial in its present state. 

Electrical railway stocks and shares bave not participated as much 
as might have been expected in the slamp which has come over 
the Home Railway department, owing to the coalowners' action in 
threatening to raise the price of locomotive coal from 10s. per ton to 15s. 
This ramoured decision was the signal for a regular rout in Home 
Railway securities, in which the electrical shares were, to a small 
extent, involved. Of course, the raising of the price of coal, even if 
it be confirmed, will not affect the latter to anything like the same 
degree as it will damage such stocks as Great Northern, North- 
Western, or Midland. Oity and South London, however, fell another 
three points, making 6 per cent. during the fortnight, bat Oentral 
Londons are unchanged. The market is now seriously debating the 
application of electric traction to the great trunk lines, but there is 
a wider-spread feeling that petroleum would cost less as a motive 
power than electricity. | 

Waterloo and City Ordinary stock remains at par upwards, and 


‘we would suggest that the present is an opportune time for holders 


to realise and to buy something whigh stands more chanoe of a rise 
in the near future; for Waterloo and City can scarcely pay more 
than 3 per cent. for the next year or two, and if money justifies our 


-prediction of remaining stringent, the price of its stock will have to 


drop until it reaches a level at which the investor will get at least 3j 
per cent. At 86 this yield would be obtainable, and we should not 
wonder at seeing Waterloo and City decline by gradual stages to the 
neighbourhood of 90. Its safety will always make it worth a little 
more than the Ordinary stccks of other Home Railways. 

British Electric Traction have followed up their fall of £1 last 
week by another of half that amount, the Preference declining 1 st 
the same time. The “ market” in the Stock Exchange has got more 
shares than it wants, that is the secret of the decline, and nobody 
comes in to reduce the superflaity. While the British Electric Trac 
tion shares are weak, a very different state of affairs prevails aer 
the Ohannel, where the Paris Bourse has been indalging in a boom in 
electric tramway shares. Public enterprise in Paris is mad over 
tramways just at present, but the only English concern which is 
deeply interested in any of the schemes is the Exploration Company, 
whose ramifications extend from one end of the globe to the other. 

The suspension of the boom in American rails has caused a sympe- 
thetic decline in Anglo-American Telegraph Deferred stock, and in 
Direct United States cable shares. In Anglo A“ a somewhat over- 
heavy bull account has been built up, and the weakness now is 
natural. The company, we have excellent authority for stating, has 
ao far done rather better than it did last year. Direct Spanish shares 
appear worthy of a little attention, the Preference more particularly. 
These carry а 10 per cent. cumulative dividend, and can be bought si 
a trifle under £10, the return at that price being 5 per cent. Accord- 
ing to lately published statistics, the American War has proved 8 
blessing in disguise to Spain, because of the renewed activity thst 
has been awakened through it in the mother country, now shorn of 
nearly all her colonies. Oriental Telephones bave crept a fraction 
over par, but Nationals exhibit no change. The Hastern market is 
sigularly quiet, purchases and sales almost balance each other day by 
day. Eastern Extension 4 per cent. Debenture has fallen 2 pet 
cent., and a similar fate will probably overtake the senior securities of 
electrical undertakings, unless the money market becomes easier. 

Although the report of the New General Electric Traction Oom- 
pany shows that a gross profit of £76,299 has been made for the 
year, the directors declare no dividends on the Ordinary shares. 4 
sum of £37,000 is carried forwaid to next year, and this is equal 
to over 30 per cent. on the Ordinary capital, yet the proprietors 
are to receive nothing on these last. The balance-sheet contains 
a credit amount of £366,473 for shares and mortgage bonds, and 
two-thirds of this is represented by shares at per, which have been 
taken in part payment of work done. Why these should not be 
valued at their market worth we fail to understand, but this item is 
probably the reason why the directors feel it incumbent upon them 
to carry forward such an enormous eum. It seems to ns a pity that 
the accounts are not presented in а form that would enable the 
shareholders to comprehend better the position of their company: 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


Stock Closing вен done 
Present or vidends for ; k en 
н NAME, кз | the last three years, | notation, a "May ith, 
bo. qus 1607. | 18908. Highest.| Lowest. 
110,900 | African Direct Telegraph, 4 95 Debs. see не 5 * |100 —104 |100 —104 з ses 
,000 Amason Telegraph 5 % Debs., Nos. 1 to 1 250 Red. eee eos rrr 85 — 90 85 === 90 eec . 
875,520 Angio-Amerioan . oon eee too 8 8 @ £8 9s x 6 62 ==> 65 62 — 65 see ees 
8,062,240 ti 2o 6 % Pre Pret. бей m „Stock 6 6 le 1144—1158 114 —115 1153 | 1143 
8,062,240 ds 25 we. IB .. |186. 21 786 144 — 142 134 — 144 14d | 18H 
ét, сын Telephone E 1 to 44,000 eee eee eee eee 4 @ 8 % ses 2$— 84 24— 8$ 24 "es 
10,000, Commercial Cable E" 8 8 5| .. |165 —175 165 —175 85 T 
1,563,078! Do. do. Sterling 800 year 4 % Deb. Stock Red. Stock! ... A oo |102 —104 |102 —104 108 ss 
18, Cuba Telegraph 006 "TI! "TT! eee eee 006 ТТ 10 7 8 ИІ 9 — 10 9 — 10 10 91 
122 EE 10 95 Pref. eee eee эзе eee #06 10 z P eee 2 — 20 E — E eee oe 
9 Spanish Telegra [III eee rr eee oe —! 5 — е Ir 
Do. do. ph 10 Опт. Pref. eee TD 5 |10 eee eee 9 — 10 9 — 10 T 
80,000 Do. do. éh Debs. eee eee eee coe oe eee 101 —1059%, 101—105% eee eee 
60,7101] Direct United States Cable es one 2084 | 3% 8 26 | 118— 12} 11 — 12 123 112 
190,000 Direct West India ари, EE. 95 Reg. Deb. . ТТ eon eee 100 eee 0.00 100 —108 100 —]108 TI bee 
4,000,000 Eastern Telegraph, Ord e? 000 "өө Lr) Stock 7 % 7 % eee 150 —155 150 —165 153 160 
(1,785,000 Do. oar Stock eee "TT. eee 100 eee „өө ee 98 —101 98 —101 991 98 
1,482,268} Do. 4 Mort. Deb. Stock Red. 006 eee Stock 4 @ eos 114 —119 xd 113 —118 118 oo 
250,000 | Eastern Extension, Australasia, and China Telegraph .. | 10|7 7% 7 % | 152— 1061xd| 1652— 16} 168% 154 
6.7008 { Do. 5 % (Aus. Gov. — Ет 90 8578 * — 100 6 M 10) —108 [100 —108 С 
26,600] ^ Do. do. Bearer, 1,060—8,975, 4,827—6,400 | 100 | 5 $ Р 100—108 300—108 |... | .. 
, Do. = De b. Stock s. ave (Stock! 4 i 115 —120 1183 —118 xd .. |... 
Iastern and South African Telegraph, 4 95 Mort. Deb., } EN = 
800,000? Nos. 1 to 8,000, red. 1900 100 | ... -— 100 —108 100 —108 1005 | ... 
300, 4% а . Mt. Debs. (Mauritius Sub.) 1—8,000 | 35 | ... А 100 -103Y,xd|1(0 —108Y, - 
180,297 Globe Te Telegraph „„ % W Ба a 44% | 5125 | 58% | 114— 112xd| 114— 112 l| 1H 
180,062 Do. Po. 6 o % Pret. $e "ase сөз 6 8 16g— 15{ха 16 — 154 16i | 15 
160,000 | Great Northern Telegraph, of UR ‚| 10 [10 124% | ... | 382 — 84 32 — 84 62 js 
9 os. 1 to 1,200, Bed. eee eee eos 2 
17,000 Huropean Telegra eee 900 25 10 & 10 % 10 % 54 — 68 54 == 58 TY) 
100,000) London opaan Telegraph”. T 6 Debs. ove „% | 100 | 6 woe .. |105 —108 105 —108 IL 
„880 Montevideo Telephone, Limited, Ord., Nos. 1 to 72,680 ... l| ose Р ii à å Vis 
86,402 Do. do. 8 Pref., Nos. 1 to 86,403 1174 24 1 1 885 
400,000 | National Telephone, 1 to 400,000 ũůe — . | 546 6 5 4j— 535 | 4— 6 6 4 
16,000 Do. 695, Cum. Ist Pref. ... .. . 106 6 6 18 — 15 13 — 15 14% | 134 
15,000 Do. 6 % Oum. 3nd Pref. .. „| 10|6 6 6 13 — 15 |12— 14 184 | 12 
860,000 no 5 V Non-cum. 8rd Pref., 1 to 2 5 8 5 6 pe 68 53— 58 54 54 
2,000,000 M Deb. Stock Bed. Stock 8j 84 34 97 —100 97 —100 97 7 
171,604 | Oriental "Telephone leo., Nos. 1 to 171,504, fully id 1/5 5 5 1— lxd i$— IN 1 ә 
100,000i| Pacific and [unen Tel., 4 95 Guar. Debe., 1 to 1, 100 | 4 8 .. |102 —105 |103 —105 ae js 
11,889 Reuter’s coe [ll 006 oe eee eee eee eee 8 6 6 % eon 7 — 8 7 * 8 7786 y 
8,881 Submarine Oables Trust eee eee 606 oes [III Cert. see eee T 124 —129 124 —129 124 oe 
58,000 | United River Plate Telephone - es 55 6 B 6 „ 4— öl 4 5} see - 
16,689 Do 40; 5 % саш. Pref. us 1—16,689 5 eee pee eae 48-— 52 5} eos ~ 
179,947 Do. x o Debe: T e. |Btook| .. eee 108 —106 |108 —106 ssi ose 
,0001 West African Telagreph, 5 95 Debs. ... T eee | 100 % e 97 —100 97 —100 90 T 
80,008 West Ooast of of America, Noe” 1—80,000 and 58, 001—58,008 23 eve eee $-— 1 $-— 1 +++ oe 
150,000} Po. do. 4% Debs., ry * „by Bras. Bub Fe. |100| |. |. 100 лов 100 1s. 
889,731 | Western and Brazilian Telegra Stock Red. ... Stock ... B 100 —104 100 —104 юе -— 
267,980 Western Telegraph, d., Nos. Nos. [ке 00 eo eee eee 10 7 % 7 % е 14: — 15 144— 16 14; 144: 
75,000 Do. о, 6 95 Debs. ak series, 1906 eos 100 eee ++ eee 105 —108 106 —108 1074 эө” 
86,821 | West India and Panama Telegraph. | 10| @%|2%|... Km Ч „ 
94,068 Do. do. do. 69 Cum. lst Pref. eee 10 6 [II eee 92 98 oe 
4,009 Do. do. do. 6 % Cum. 3nd Pref. ... 10 6 eos tee 7— 8 т — 8 < - 
80,000i Do. do. do. б 96 D 7 Nos. 1 to 1,800 100 б eee eot 104 —107 104 —107 eee 
ELECTRICITY SUPPLY CORE Ani 
19,661 коюп Ж Жар ze Lt. Sup., Ord., 101 to 19, m 5 4 6 v 6 5 7 — 8 7 — 8 
12,000 Do. Ф Cum. Pref. . 8 7 | cee Sa 84— 91 84— 9% | 
50,000 | Oharing Oross and Strand Electricity Bupply 5 7 89$, 9925, 9 — 10 8$ — 93 98 9, 
20,000 Do. do. do. do. 44 % Cum. Pref. | 8 M * * 514— 5} 54 — 5j és i 
84,000 |*Chelsea Electricity Supply, Ord.,  ... 5 6 6 5 6 64— 7 63— 74 64 
150,000 Do. do. do. y ^ Deb. Stock Bed... Stock YA 108 —111 108 —111 19 | 
60,000 | City of London Electric Lighting, Ord. 40,001—100,000 . 10 10 6 4% | 9k— 104 10— 11 108 10} 
40,000 Do. T Cum. Pref.,1to 40,000 ... 10 | 6 6 dis 12 — 13 12 — 13 1233) 123 
400,000 Do. Deb. Stock, Borip. (iss. at £115) ‘all paid „8 Los .. 122—127 122 —127 138 1 
40,000 | County of Lond. & Brush Prov. Elec. Ltg., Ord. 1—40,000 | 10 | яй nil | 4% | 94— 103 94— 104 10 | 9H 
20,000 Do. do. do. 6% Pref., 40,001—80,000 016% 6% T 12 — 18 12 — 18 7? 
200,000 Do. 44% Deb. Stock, Prov. Certs (all paid) Rd. T ied e 110 — 113 109 —112 110] | 1094 
26,100 | Edmundsons Elec. Corp., Ord. Shares - i 515% 7 44— 5 44— 5 К “is 
75,000 Do. do. 43 95 1st Mort. Deb. Stock 100 A T€ LOL —104 IOL —10L . 
110,000 | London Electric Supply Corporation, Limited, Ord. ee 8 oes - 11— 2 14— 2 28 
49,840 Do. do. do. 6% Pref. | 5 GB. Si 41— 4 41— 43 ^ 
257,000 Do. do. do. 4% lst Mt. Db. Stock Rd. Stock ia *. 1200 —102  |100 —102 T 
85,000 | Metropolitan Electric Bupply, 101 to 62,500 Кез 116% 5925 5 % 134 — 144 184 — 144 14 
220, 0002 Do. 44 % First Mortgage Debenture Stock „, | 44% |... 114 —117 114 —117 5% 
220,000 Ро. 34 Y Mort. Deb. Stock Red. ‘Stock m .. 196 — 98 | 96 — 98 E 
6,452 | Notting Hill Electric Lighting 500 ucl 29,59 6 . S E Ф 154 — 164 154 — 161 T 
40,000 | Bt. James's and Pall Mall Electric Light, Ord. о "TIE DI 144% 1110 143 — 153 143 — 153 157% li 
20,000 Do. do. 7 Y Pref., 20,081 to 40, 080 | 5|7 7 7 | 8b— 9 83 — 9+ fas 
12,000 | Smithfield Market Elect. Supply, Ord.  ... 5 ‘ee еа * 2 — 2} 2 — 2 * 
50,000 Do. Do. 4 95 Deb. 100 . 85 — 95 85 — 95 - 
65,000 | South London Electricity Supply, Ord. са » 5 - = ist 4 — 44 4 — 4} ie 
. 79,900 | Westminster Electric Supply, Ord., 101 to 80, 000 5 12% 1295 18 95 | 141— 5 144 — 153 16 152 
* Bubject to Founder's Shares. LU чан ов Stock Exchange. 
Unless otherwise all shares are Geferred ened as 
Dividends marked | ase for > year consisting of the N tr гам tn fr ate merus Pri blog „= 


а ма — 
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SHARE LIST OF ELEOTRIOAL COMPANIES-—Oewnweá. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 
Present О Olosing Business done 
m — S ETE шасы 
Highest.| Lowest. 
65,000 Aluminium shares, Nos. 1—65,000 eee eee ove ee ee 8} ee soe 
90,000 Do. 43 st Mort. Deb. Stock Bed. [rri eee 96 —101 96 —101 
80,000 British Blectric Жез. Hed en ove pee 066 16 — 17 151— 163 16 15] 
50,000 Do. do. 8 Cum. Pref. eee eee 122— 18] 12 — 13 12] 124 
200,000 Do. do. 6 % Perpetual Debenture Stock . 124 —127 1124 — РА 
45,0001 [T British Electrio Works Oo., Ord. £1 shares, 50,001—96, 000 — 1 i— 1 s 
50,000 |t Do. 89: '6% Cum. Pref., 1—50,000 . 13— Н 4d— 18 
500 Do. 4 % 1st Mort. Deb. a 09—101 |99—10 | .. 
40,000 | British Insulated wire ога, os.1t040,000  .. 15 * 15 * 20 * 11 — 12 11 — 12 -— - 
27,600 Do. do. % Oum. Pref. Nos. 1 to 27, 500 . 060 6 — 6j 6 — iss 
90,000 Brush Blecl n е9 d. 1 to 90,000 eee „өө eee 8 8 5 12— 2 14— 2 1H lH 
90,000 Do. Non-cum. 6 95 Pref., 1 to 90,000 2| 6 6 2 — 2 — see 
126,0001 Do. do. Perp. b. Stock eee Stock TTE eoe eee 108 —118 108 —118 
50,000 Ро. do. 3nd Deb. Stock Red.. Btock| ... . Поз —105  |108 —106 
20,000 | Oallender’s Cable Construction shares, Nos. 1—30,000 ... 5 1217 16 Ф| ... | 14— 15} | 144— 15j 15} 
20,000 Do. do. 5 95 Cum. Pref, - - 5] ... we 51— 6 vee m" 
90,000 Do. do. 44 95 1st Mort. Deb. Stock ‚ [Stock РЎ T oo. 112 —116 [112 —116 T ui 
218,583 | Central London Railway, Ord. Shares. . 10| .. : .. |10 — 108 |10 — 10j | 105 10 
61,088 Do. = Pref. half-shares eve soo 5 eee eee eee 42—— 41— 51 5 oe 
71,447 Do. Def. do. eee eee eos 5 ees ees е 5 — 5 — 53 oe 
855,000 pcd and South Loic Railway .. (Stock; Ц 26%) 17%) 64 — 67 61 — 64 63 "e 
87,500 do. Ord. shares, Nos. 22,501 to 60,000 .. es | LO] ase ss - 6 — "7xd| 5j— 6ixd| 6 | .. 
82,098 Crompton à Go, , Nos, 1 to 82,008 e s aa] 8] om | 6%] ow | ву 4 4 В 
Го. 59, lst Mort. Reg. De 8., 1 to 900 
100,000 £100, and 901 to 11, 000 of £50 Red. ees eos eee 99 102 99 —102 
99,261 | Edison & Swan Utd. El. Lat. * А” shares, £8 pd. 1 to 99,261 5 6 6 "A 2 — 2 2— 2 2 
17,189 Do. do. % А” Shares, 01—017,189 5| 6 6 8 8)— 4i — 4i 48 
844,028 Do. do. de 4 95 Deb. Stock Red. ... 100 T *. | 93 — 95 93 — 95 
112,100 Electric Construction, 1 to 112, 100 eee eee eee 2 6 6 eee 21— 28 24— 28 21 
25,000 Do. do. 1 Cum. Pref., 1 to 25, 000 eee 2 7 7 eee н 81 24— 84 
140, 800 Do. do. Perp. Ist Mort. Deb. Stock eee Stock eee eee eee 108 —107 103 —106 
9,0001 | Greenwood & Batley, 7 Cum. Pref., 1 to 9,600 ws A01 7 7 . |10— 11 10 — 11 es - 
80,000 | Henley's (W. ЫР шы ce Works ‚ Ord. ide - ove b | 12 14 15 %| 1841— 144 | 134— 144 144 | 133 
80,000 Do. do. Pref. - 5| 7 7 ve — 5 5 BE | i 
50,000 Do. do. do. ort. Deb.  Btock... Stock| 4 iss . 110 —114 |110 —114 ids 
50,000 | India- ли, Gutta-Percha and Telegraph Works .. | 10 |10 10 $ ... | 21 — 22 21 — 22 21% 214 
800,000 do. do. 4 % lst Mort. Debs. | 100 eee . 100 —103 100 —103 | ... 
87,500 [тирен Overhead Railway, Ord. soe coe LII) eee 10 81 81 8295 8&— 88 818 "A 81 eos 
10,000 do. Pref., £10 paid vee » | 10| 6 b b 13 — 184 13] — 184 és 
87,850 | Telegraph Construction and Maintenance . oe | 12 | 15 15 15 85 — 39 85 — 39 371 | 36 
150,000 Do. 4 % Deb. Bds. Nos. 1 tol, 500 Red. "1909 „ | 100 | ... ө .. 102—105 |102 —105 ip 
20,000 Telegraph SEE oq Ord. Nos. 1 to 20,000 (is B sn 8 $ . |10— 11 10 — 11 10} 
000| Do. 5%, Om. Prf. Nos. 1 to 20,000 | .. „„ » Be 8 
8 * 8 %100 —103 


20, 
540,0001| Waterloo and ону? Railway, Ord. Stock se .. 


8 and dam 


OHEMIOALS, дою. 


t Quotations on Liverpool Btook Exchange. 


een Blectrio Supply, сыт Es (fully paid) 8—10, 
Brompton aud n, 4$ / Debentures of £100, 109—106. 
National Electric Free 


6 paid. 
400 pa £10 ply, Ora, 17 -184. 
Pref (£10 pa), 104-1 


* From Birmingham Share List. 


100 —103 101 


t Unless otherwise stated all shares are fully paid. 
LATEST PROCURABLE QUOTATIONS OF SECURITIES ДОТ. OFFICIALLY UTEN 


n and 
12—18; 1st 


Kensi 


tabridge Electrio Lighting 
Siret d Cumulative 6 %, "£5 (fully 


Ordinary Bhares £5 (fally 


rea» 783. 
102—105. rend 1899, on Ordinary Shares 1 


paio 
. Boniures 1 (fally paid), 18. 


MARKET QUOTATIONS, Wednesday, May 9th. 


JH west Last week. Inc. or Deo. 


per сті. 14 ee 
per owt. нў ee 
per owt. е өө 
рс. eo 
per = ее 
рет ton 284 90 
zz 5 : 
pet ee 
ton 215 - 
Per ton “з T 
per ы eo 
por gal: s 6 г: 
рет 496 10 ee 
per ton 495 £35 ee 
per ton 481 481 oe 
perton | 49710 ar 10 ee 
per gal, 2/9 2/9 oe 
per gal. 6/6 5/6 T 
per . 0 
кю | 4M | фм 8 
per ton 495 £26 ‘a 
per owt. 68/. 68/. ee 
per ton &4 10 44 10 5% 
per ton 46 £6 ee 
» per ton 85 45 T 
per ton | 410 15 410 15 ee 
ee per ton 48 48 > 
per lb, Bad. 884. . 
in ton lots.. per ton 8294 A354 ee 
eo per ton 8191 4191 ee 
mp na .. per ton | £80 to £150) £80 to £150 ed 
T 1012") basis per Ib. i 
А рег 1 103d, - 
.. per lb. 9а. Wis 
. perl ee 
Per lb 111d mH Va 
i п (solid drawn). per lb 11 | 114d. E 
g Copper Bars (best selected) .. per ton £88 | £89 | dec, 
Quotations supplied by ons 
$ The British Alami inm Com ма, 
аш 
в Могае. Thos. Bolten & Bons" 1, 
6 Masera. F. W & Bons 
e Menara. Smith & Оо, 


METALS, 80. (continued). 


9 Sheet ee oo .. рег ton 
A с (Hlectrolytic Bars x E on 
в н " ' Bh м.. per ton 
e ee 
= = Н.О. wire per Ib 
f Ebonite Rod өө ve eo per 
f D] Bheet e е ee Ib 
n German Silver Wire .. ee per lb, 
h Gutta-percha, fine „„ Per lb. 
h Indis-rubber, fine ee perlb. 
$ Irom, Charcoal Sheets .. „ per ton 
$ » Pig (Cleveland warrants) per ton 
€ » according tosise per ton 
€ „ Sorap,heavy ..  .. per ton 
€ н Wire galvanised No. 8.. per ton 
g Lead, English Ingot ee eo per ton 
9 Bheet ee per ton 
= M&nganin Wire No. 36. өө par ib. 
L originsl ises) sinit P per Ib. 
d a a „ medium per ib. 
һоврһог Bronse, plain — ib: 
i rolled bare & rods per Ib 
28 тта str'p & sheet рег Ib. 


0 Platinin eo ee ee eo per 05. 
{ Seel, M Magnet, Я РС е. 
€ Steel, Magnet, 
g Tin, block ee ee ee ee per ton 


ee oe ee per 
à „ wire Nos. 1t016 .. , per ib. 
Р ti - friction Metals 


| Yarns, goron n; Pange 101b. bundles £ pr 3 
! a Hemp ri 10 ibs, . perib. 
7 " ‘Russian, 10 Iba. per Ib, 
7 Jute, 180 lbs. rove .. per ton 
k Zino, Sheet (Vielle Montagne bnd.) p.t. 


Bank rate of discount 4 per oent. (January 25th. 1900). 


This week. Last week. Ina. or Des 


st8 £88 to £89 dec. 
488 £88 to 450 dec. 
£35 
£94 £94 
£88 £88 
10d. 10d. An 
8/- oe 
87 to 86 | 8 m : 
4/8 4/2 to Е 
ea 
о? 75/14 44. dec. 
Юю 7% To oae | 
aise | 9M 
to #17 5 411 ino. 
418 10 £18 10 ; 
8/- 8j- Е 
49 10 £9 10 . 
84. to 84. to 94. i 
8/8 to 7/8 | 8/8 to 7/8 s 
1/1 to M4 171 to 1/4 : 
171 to 1/4 1/1 to l4 15 
From 1/8 | From L8 : 
uid ю1 юк. 25 11 
From £15 to £40 : 
458 458 a 
ож 104. to £141 to £149. 10% dec. 
1/9 19 s 
19 1/9 


£40 to £10 | £40 to 470 
edd. 


ifs : 
£14 10 5 10,- dec. 


| £77 5 nett. | 297 6 nett. 


h Messrs. рн 

= Меш W. T. Glover & ОК ШЕ 

a Messrs. е Seng, 
Mosnes, J Maude а Os. Lik 

о ъа Bronse Company, Ith 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


ON DISTANT ELEOTRIO POWER TRANSMISSION. 
By Prof. Оховав Говвез, F. R. ., Member. 
(Paper read April 26th, 1900.) 
Your President did me the honour to invite me to read a paper on 
the subject of the distant electric transmission of power, to which I 


have devoted much attention during the last 10 years. From the 
remarks he made at the time, it seemed to me that what he most 


prac- 
that the dis- 


of interest. But I must freely confess that the ony 
of which I have that intimate practical knowledge whic 


king 
of which I have thoroughly investigated up to the summer of 1899, 
by a study of the journals,- 6 


sumers about faulty supply. other installations, I 

have had to make use of the prin ptions appearing in tech- 

nical and other j which are always liable to mislead, espe- 

м the satisfactory of the supposed uninterrupted 
of power. 

5 of the paper deals with some of the problems that 


economy, е 
каран! part when the distances are 


manufacturers 


and contractors in this iiu d having few great water powers in 
Great Britain, have neglected to attempt the supply of suitable 
machinery for other of the world, and run a risk of 


parts 
раб ad entirely in the future as they have been in the past, when 


on of power 
its will lead the manu- 


to them abroad for the utilisation of water power. 


mission of power from waterfalls, none of the foreign firms who have 
tendered seem to me to have started on the best lines for making 
such a work successful and absolately free from interruptions. 

owing no doubt partly to the fact that their 


- while foreign ve making a splendid start, it must be 
allowed that the want of p in ош Colonies Is also агау dite 
to the timidity of our finan men. It is not in this country that 


tion, vis, in a 
and Switserland. Nor wo by t 

in an electric transmission by means of alternating current at a date 
when there was nota single al current motor in commercial 
use, nor in the advantages of lower е man any which had 
been thought of up to that date (1893), w nine-tenths of the 
members of this Institution who rose to discuss the question con- 
demned а frequency of 25 periods per second as im ble and 
extravagant.* Our capitalista are too apt tosay that such things are 
too experimental, when any step is taken to e methods. Yet 
CC.. th 


world. f 

Attention must now be drawn to a few of the most interesting 
cases of using electricity for developing the power of waterfalls. 

1.—Of the various plants for transmitting electrical power from 
waterfalls, one which derives its chief interest from the greater dis- 
tance to which the energy is transported, is in South Oalifornis at San 
5 58 re Los Angelos, carried out by the General Electric 

mpany, U. 

The water is taken from tho streams in the Ban Bernandino 
Mountains, and it is carried in canals and tunnels for about 2} miles. 


* The unqualified success of low frequency at Niagara Falls has 

now, however, converted even former opponents, and this Institution 
passed a recommendation last year that a frequency of 25 should be 
a standard for power transmission. 
The only financial group who ever in this country showed such 
boldness in electric matters was the band of men who realised that 
Ferranti’s brilliant views were right, and who started the London 
Electric Supply Company. 


It develops power under the head of over 700 feet, three-phase 
e currente are there and raised by transformers to a 
pressure of 33,000 volts, and the current is transmitted over a distance 
of 80 miles to Los Angelos; 80 per cent. of the water conduit is in 
tunnel, and of the rest part is open masonry canal and the remainder 
timber flames. There are 18 tunnels whose total length is 11,555 
feet, the longest being 2,074 feet. There are 2,662 feet of wooden 
flames, 167 feet of open masonry canal, 121 feet for a sand-box, and 
57 feet of reservoir and forebay at the head of the penstock. The 
water is taken from a рош, 3.422 feet above sea-level, the power- 
house being at a level of 2,670 feet; the slope of tho canal is 9:5 feet 

mile, leaving an available head of 728 feet at the power house. 

streams used are the Santa Anna River and the Bear Oreek. 

The best description of the civil engineering works is given in the 
Engineering News, New York, March 9th, 1899:—Pelton wheels are 
used with a nozsle 32 inches in diameter, the wheels are 82 inches in 
diameter, the regulation is obtained by deflecting the nossle from its 
most effective tion as the load falls off; four such wheels and 
generators аге place; the generators deliver current in three 
phases, and the revolving wheels carry 20 poles, the armature being 
external, each generator delivers 1,000 E P, at 300 revolutions 
and giving 750 volts. There are 19 transformers in banks of three, 
on foundations of steel beams and concrete, 30 inches above the floor 


No. 1 B. and 8. 


| 
5 
3 
] 
ч 
| 


2.—The Snoqualmie Falls have been developed for transmitting 
power to Seattle and by the Westinghouse Company, U. B. A. 
The features of greatest interest in this case are the use of the high 
electric pressare of 30,000 volts, and the use of aluminiam for the 
conductor on the transmission line. It is impossible for anyone 
to know what success has attended these novelties, unless he were to 
examine not only the plant but also the log-book and correspondence. 
Oontinuity of performance is of primary importance, bat we cannot 
tell from published accounts whether this has been obtained in the 
resent plant with 30,000 volts. Also we have not any means of 
owing what sucoess has attended the use of aluminium wire. 
Та the development of the Snoqualmie Falls a vertical shaft has 
)) the tailrace tunnel is 
200 


long C length of pipe 7 feet 6 inches 
ameter. 

There are four 1,500-x w. three-phase alternators at a frequency of 
45 eycles, and at 1,000 volts. armature rotates, and is 8 feet 
diameter, and weighs over 10 tons. Laminated poles are cast iato 
the field frames. 


Transformers of 500 xw. with oil insulation are used. Mosh con- 


the 
is 110 feet, and to Tacoma 150 feet, that Nos. 1 and 2 B. and B. gauge 
een 


and Moln oints are used. There is some poe ars betw 
the Mod wire med and the power (ua is to be trane- 


The whole of the information here given is taken from technical 

ournals. On this line the electrico pressure bas sometimes been raised 

40,000 volts, when the phenomena of brush discharge acquire con- 

importance. led Mr. Boott, of Pittsburg, to his inte- 

resting ex on this subject, published by the American 
Institute of Nlectrioal Engineers. 

9.—The Paderna development of the Adda River for supplying 


that the is generated 
tively high electric pressure of 13,500 volts, the plant having 
designed and constructed by Messrs. Brown, Boveri & Oo. The only 


is the 
U.S. A., from Mechanicsville to Schenectady, where both generator 
and motor are used at 10,000 volta, without the intervention of any 
transformer. 

16 would bo interesting to discuss the hydraulic part of the work 
at Paderna, but it is advisable under present conditions to confine 
remarks as far as possible to some of the electric details. Unier the 
former head it may be said that the minimum flow of the river is 
taken at 45 tons per second. The dam is 150 metres long. The 
canal has a slope of 2 per cent., giving a velocity of 2°70 metres a 
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second when the flow is the maximum allowed for. There are three 
tunnels, whose total length is 1,686 metres. The open canal is 582 
metres. The total fall varies from 28 82 metres to 24'02 metres. 
Tbe total head available is constantly 2285 meties, and the suction 
varies from 6 metres to 2 mc tres, giving a total power of 13,000 B. E. f. 
The type of turbines is horizontal axis, double turbine to balance 
pressures, radial inteke and axis] outlet. Each double turbine deve- 
lops 2,160 BHP. at 180 revolutions per minute. A safety valve is 
provided, bat is nct required, as it was found, when closing the out let 
of a folly loaded turbine in 2 seconds, that the pressure rose only 9 
or 10 metres without using the valve. 

The dynamos ате of the well-known Brown construction. Each is 
of 9,160 m P. at 180 revolutions, and develops three-phase currents. 
The armature is fixed and external to the revolving field, which 
carries 28 poles of steel with laminated horns. The poles are wound 
with copper atrip edge-on. The diameter of the revolving field is 
4°1 metres, and that of the whole machine is 5:14 metres. The 
exciter ie in line with the alternator. The frequency is 42 cyles per 
second. The normal prersu:e is 18.500 volts at tke terminels, and 
the current should be 64 5 amperes per phase with an induction factor 
of 1, or 79 amperes with 37° (f lag. The: fficiercy in the former case 
is 95:1 per cent., in the latter 93 4 per cent. The maximum rise cf 
temperature is 280. The machines were deliberately tested at 
20,000 to 21, 000 volte, and it is said accidentally they were caused 
‘to generate current at 30,000 volts without injury. 

The line consists of three indopendent three-wire circuits on two 
lines of posts 2 metres spart, the distance between any two wires of 
one circuit being 06 metre. The mean distance between the posts 
of one live is 60 metres. The distance of the bigh tension trans- 
miseion ie 32,500 metres. The wiresare of copper, 9 mm. in diameter, 
the ohmic lors is 81 per cent. and the total loss is 117 per cent. for 
a lag cf 37°. A lag of 45° bas been observed with a line on short 
ci cuit, Wurtz lightning arresters are used at both er ds of the line 
on two of the circuits, and Siemens & Halske horns on the other. 

At Milan the pressure is reduced by Gans transformers of 350-kw., 
and trans mis: ion gives place to distribution. 

The abcve statements of facts are on the authority of E. Vannotti, 
and were published by Le Genie Civil, Paris. 

4.—The Rheinfelden plant is here mentioned to allow of discussion 
on it, and because it is the most succesafal development of a low 
fall cn the general lines of the Niagara undertaking. It resembles 
Niagara in using a vertical shaft for each turbine and dynamo. It 
Giffers from Niagara in having four different types of dynamos, some 
giving continuous, and others alternating, current. The turbines are 
by Escher Wyss, the dynsmos by Oerlikon and the Allgemeine 
Ele ktricitäts Gesellschaft. The hydraulic works are a model of good 
work, which I constantly kept before me when planning the work to 
be undertaken on the Nile Oataracts for the Egyptian Government. 

If I were attempting here to give full descriptions, I would devote 
much spsce to this excellent installaticn. Many members of this 
Institution have, however, inspected the plant, and every engineer 
who wishes to master this branch of our profession is obliged to read 
the most admirable descripticn published at Berlin (Die Kraftüber- 
tragungs: Werke Rheinfelden). | 

5.—1n a paper dealing with transmission schemes which have been 
carried out, the Genoa continuous-current plant deserves great 
attention. Here water power is available. he turbines are con- 
nected by insulating Raffard ccuplings to insulated dynamos, which 
are electrically connected in series. Thus 6,000 to 8,000 volts are 
delivered at Genoa to work insulated motors, also put in series so as 
to attain this high electric pressure. In a scheme purely for trans- 
mission, and not for distribution, thig method of using continuous 
currents bas a great deal of merit, and I believe that we sball all 
agree that we owe a debt of gratitude to M. Thury for the way in 
which he has worked out the method at Genca and elsewhere. A full 
account of this work bas been published, and deserves the closest 
attention. I could mention cases which have come under my own 
notice where this system with continuous cerrents would give better 
resulte than the Niagara system with alternating currents. 

6.—Having satisfied your President's wish, and put forward as a 
basis of discussion some of the plants in different parts of the world 
with the actual w rking of which I have no practical experience, it 
is a pleasure now to turn to the work cf the Nisgara Falls Power 
Company, concerning the working of which I may be able to supply 
useful information. | 

І do not propose here to give а fullaccount of the macbinery 
which we bave made use of. It bas been well described in the 
American Electrician for January, 1900. It will be better to pass 
lightly over this part, and devote more attention to the lessons to be 
learnt from the five years of working. 

This plant derives its chief interest from the following facts: 
1. It was the first place, except Oyonnax, where a scheme was s 
on for generating electricity at a waterfall, transmitting it to a d- 
tance, and distributing it to consumers for power. 2. It was, and is 
the largest project of the kind. 3. It was the first case of using the 
alternating current for power ccmmercially. 4. It was the first case 
in practice where tbe commutator for continuous currents was place d 
at the distant end of the transmission line. 5. It was the first plant 
to adopt low frequency. 6. All the generators are of the same 8 re 
and pattern. 7. The Niagara system in its general features has been 
adopted in almost every subsequent electrical development of water 
power. The principal feature of the dynamos is that the shaft is 
vertical, and tbat the revolving field has its poles external to the 
armature. In the original drawings and specification issued to manu- 
facturers a circulation of flaid for cooling the armature was provided ; 
the poles were wound with copper strip and mica insulation, and not 
with wire; and there were no bolts on the ontside ring to create 
undue air friction. I allowed the first three dynamos to be built 
троні these features, but the last seven have bad them reintro- 


The transformers at the power hquse are the first ever made of 
great size, and also the first made with great attention paid to cool- 
ing by air-blast or oil. Those by the General Electric Company are 
1,250 m P. Those by the Westinghouse Company are 2,560 n p. 

For the factories within half a mile a subway is used, which I 
built of concrete. 

For the new Oarbide works a Camp conduit, like our “Doulton” 
conduit, is used with 10,000 volts. | 

For the Buffalo tranemission bare overhead wire cables are used. 

The Aluminium Oompany bad great trouble at first with the rotary 
transformers used for commutating tle current. These were, I 
believe, the first macbines of this class ever ordered for commercial 
use. The Matbiessen Alkali Works have 11 such machines, with one 
induction motor for starting the middle one. The others are started 
from this by temporary belts. They have no hunting, no sparking, 
and no grooves on the commutators. Hunting fe prevented bys 
mcóiflcation of the Leblanc cage on the poles. Each machine bas six 
poles, and sparking is prevented by connecting together metallically 
all the commutator bars which are in the same phase. To prevent 
grooving of commutators, the shaft is free to move axially, sni 
the el VVV doeet 

e electro- g y intenu 
mechanism on the wall. 

(To be continued.) 


THE OALCULATION OF DISTRIBUTING SYSTEMS OF 
ELEOTRIC TRAOTION UNDER BRITISH CONDITIONS. 


Ву Н. M. Savers, Associate Member. 
(Poper read May 3rd, 1900.) 


Tux design of electrical distributing systems in this kingdom bu 
been practised hitherto almost exclusively for electric lighting pur 
poses. The short dsily duration of the heavy load and small annual 
load factor obtained in most cases induce cconomy in capital ста 
diture, and the current density at times of full load is restricted by 
considerations of pressure variation, rather than by losses in the 
conductors The corditions of working electric tramway system 
are so different that calculations of another oi d зг come in, and m 
materially affect the design of the conductors when highest & 


«оюу has to be studied. The principal special conditions кем 


ollows :— 

1. The high Ісай factor—due to the fact that a large output is 
called for throughout the whole of the working hours, w ыз 
usually from 15 to 18 per day in the United Kingdom. There am 
daily“ peaks,” and seasonal peaks, but the hills snd valleys are d 
much less extreme charscter than those observed on a lighting system. 

2. The permissible variation of pressure is much greater. Zo fara 
the working of the line is concerned, the only limitation is tha 
sufficient pressure be given at every point to enable the cars to keep 
schedule time. At the speeds allowed in this country, and with the 
motors usually fitted, a variation of 10 per cent. of the normal pret 
эпте causes no inconvenience. 


system whether for economical or pressure regulating purposes 
far as the working of the line is concerned. Bat for the eager 
of other property, the extreme potential-difference allowed to exis 
between different points on the rails is limited by the Board of Trade 
to 7 volts, and the ion of current allowed to return throug? 
the general mass of the earth to an carth plate at the generating se 
tion must not exceed 5 per cent. of the эы алшы or 2 amperes pet 
mile of line. Hence, on a tramway or y using the 
return conductor, while the positive conductor should be 

with regard to ord considerations of economy and 


di 


' 
+ 


cond 
sper кау ily to satisfy mechanical conditions in mos 
accidentally Lappens to afford much better conductivity 


ted in order to satisfy the i 
supplemen er to satisfy the regulations im В by 8 


TH 


cable, say the price in pcunds of a ton of copper, ins 
and laid = p. 


2. The of the cost of the cable which must be annually 
set aside to provide for interest, maintenance, and depreciation = 1 

3. The a number of bours per day taken throagbost 5 
year that the cable will be under load = . 

4. The load factor of the cable during the time it will be uaia 
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load. If the load will be steady, the value of this will be unity. If 
the load will vary in a known way, the load factor will be the mean 
square value of such variable load referred to a stesdy load of its 
maximum value as unity, and can be calculated from a prophetic 
load diagram, and in the case of such variable load the most 
economical current density given by the calculations will correspond 
to the square root of the mean rquare value of the current. 

In what follows, this load factor will be taken as unity. 

5. The cost of a Board of Trade unit generated and delivered to 
the conductor in pence = n. 

From 3, 4, and 5 the cost per annum of a watt wasted in the con- 
ductor oan be calculated, or inversely what number w of watts wasted 
in the cable will cost, say, £1 per annum, and the two quantities 
representing the total cost per annum reduced to a common measure. 

In Perry’s “Oalonlas for Engineers,” page 55, the question of 
economy in electric conductors is used as an example in maxima and 
minima, and I have found the method there indicated convenient 
for practical use. | 

Prof. Perry there shows that the waste in watts or ohmic loss, and 
the constant loss or interest loss, can both be simply expressed as 
functions of the resistance of a conductor, assuming a certain current 
and certain length, and that their value may be written: 


r xb 


Where c? 7 ів ohmic low, ^. is the interest item — expressed in 


watts, and 5 is a constant which depends upon factors not affected 
by the size of the cable laid. 

In Appendix No. 1 Prof. Р 
length and the resuit shown that 
205 в 10 p m O45, where O = am » а = cross section of 
a V 100 BN 


cable in square inches (so that 5 = amperes per square inch) and 


m = tons of copper in a mile length of 1 square inch section, в = 
annual rate per cent. for interest, &о.; w = the number of watts 
wasted continuously during working hours, which will cost £1 in a 
year’s working, and p = the price in pounds of a ton of copper in 
the form of cable. ‘045 is resistance in obms of a mile of copper of 
1 square inch cross-section, the weight m of which is 9'1 tons. In 
Appendix No. 2 an example is worked out numerically and tables are 


' expression is worked out at 
e most economical current density 


shown giving values obtained by taking figures within probable 
pract limits. The method of calculation here used is, of course, 
ectly general, and applies equally to low tension, high tension, 


phase currents will be much more costly per ton of copper than a 
concentric cable for continuous currents, working pressure and 
material being equal It has also to be carefully noted that the 
value of the Board of Trade unit to be used is that of the unit 
delivered to the conductor system under consideration, and if the 
energy has to be transmitted or transformed before sach delivery, 
the cost of generating the unit has to be “loaded” with the cost of 
such transmission or traneformation, inclading the interest, main- 
tenance, and depreciation cost of transmitting or transforming 
. For example, the most economical density in a low-tension 
system fed from transformers is lower than in a low-tension system 
fed direct, assuming that the generating stations in the two cases 
supply energy at equal costs. I¢ must also be recognised that power 
wasted (or used) ia distribution coste as much as power used in the 
motors. | 
For cables of a given construction and for use under given oon- 
ditions, it will generally be found that the average price per ton of 
copper taken from makers’ prices through such narrow ranges of siss 
as are usually employed on a given system is sufficiently accurate. 
Where а very wide range of size is called for i$ may be worth while 
to calculate separately for the larger and the smaller cables. 

The question of systems of laying cables and the cost thereof is not 
considered here, as the choice of the methods to be uged depends 
much upon various local conditions, and the cost per mile is very little 
affected by the size of the conductor laid. It may be worth while to 
suggest, however, that the cost per ton of copper of a cable armoured 
for laying direct in the ground is higher than that of a similar cable 
sheathed for dra into pipes or conduits, and as the allowance for 
depreciation and maintenance of pipes and conduits is & good deal 
lower than that for cable, economy may frequently be best studied by 
the use of а “ drawing-in” system. facilities for renewal and 
repairs and for replacing cables by others of larger siz5 if required, 
are advantages not tobe lightly ignored, and the conditions on electric 
traction systems enable these advantages to be utilised to a degree 
that does not obtain in some other services. The calculation of best 
siz:8 for track feeders is exactly that above deseribed, but in 
most cases а higher value bas to be taken for the wasted energy, 
íe, w in the equations is smaller. This leads to the use of a lower 
density in such cables or to a larger provision of copper for the 
current to be carried. The reason is that in most cases a negative 
booster" bas to be employed in connection with such а feeder, and 
the energy wasted bas to beloaded with the loss in transforming, and 
the capital charges on the apparatus. The booster may be considered 
а part of the feeder, and as its siz) and the losses in it are pro- 

tional to its output, they are p ly brought into the calculation 
by chargiog a higher price per unit delivered to the cable. Appendix 
No. 3 gives some examples of such calcslations, and is also applicable 
to y feeders in which “ boosters” are employed to keep up the 
voltage at the distant end. | 

Oonsidering the figures given in the tables, it will be seen that the 


the larger current need: d by the cars 


ка disfance due to loss of pressure in feeders designed on 
economical principles is reached at from t wo to three miles from the 

ing station. The density of the traffic does not affect this 
imit. Tbe cost of does not affect it, and in such a way that 
the lower this cost, the shorter is the range of economical distribu- 
tion, because the economical density being bigher, the limiting drop 
of voltage is the sooner reached. But it may be worth while in 
any lar case to use heavier conductors and so extend the 
working radius of a station, because the cheaper generation of power 
at tbat particular place mere than compensstes for the increased 
distribution costs, 

It may happen also tbat the use of heavier mains for the more 
distant parte of the system may prove to be cheaper than any other 
means of keeping the pressure up on those parts. It isa useful 
feature of the methods of calcula herein described that they 
indicate in & facile way the results of any departure from the 
theoretically best conductor sections, and so provide at least part of 
the data for determining the best system to adopt. 

When the distribution radii much exceed the distances above 
named, it will be obvious that the single station supplying direct to 
the feeder system becomes impracticable, and it is under these 
circumstances that an engineer is called upon to thoroughly investigate 
the alternatives, and es the total annual cost of working the 
lines by means of each of such alternatives. Only certain systems 
in practical use in the United Kingdom can be mentioned. They are 
—(1) The multiplication of generatiog stations retaining the direct- 
current low tension system of generation. (2) The use of battery 
sub-stations charged from a single generating station. (3) The use 
of a single generating station, generating polyphase currents at high 
pressure, and transforming sub-stations placed at suitable points on 
the line, supplying low tension direct current to the line feeders. 
The direct current for the lines near the stetion may or may not be 
generated by special direct current sets: when it is, separate con- 
sideration has to be given to such contiguous area, in calcula'ing 
conductors and costs. 

The second system above-menticned has Lut few examples, and 
reliable data are somewhat difficult to obtain. Its application would 
seem to bs limited to cases where an infrequent service is given on 
distant lines; hence the feeders haviog to carry but a small average 
current, their size тау be kept down, and the battery provides for 
It will be obvious that the 
arrangements require to be carefully thought ont in order to eneure 
the battery being properly charged, and always available during 
servic: hours А very g:od example is that designed by the 
late Dr. John Hopkinson for the Leeds Tramwaye, and 


described in Prof. Ernest Wilson's “ Blectrical Traction.” It 


will be found that some complication is involved. Oonsidering the 
pu limited application and the many questions of detail involved 
calculating the working cost of such arrangement, tbe system can- 
not be discussed now, and is mentioned as a practical means of 
meeting the demand which may be sometimes made for working a 
long branch, the traffic on which only calis for a sparse service, or on 
which the traffic is relatively heavy for only a small portion of the 
working hours. The discussion will be narrowed down then to a 
comparison of the first and third alternative systems, involviog а 
statement of the data which sffcct the choice and the calculations by 
which the working cost of each may bà estimated with an ехас'пезв 
dependent upon the accuracy of the figures adopted. As some of 
these figures must themselves be estimated, the judgment and ex- 
perience of the engineer are here very important factors. | 

I: is quite clear that there are two broad questions to be decided ; 
firstly, What will bethe total cost of producing а unit at the station 
or stations? and secondly, What will be the total co:t of getting 
а unit to the car? in each case. The first question involves the 
charges on the capital cost of the station plant in addition to the 
working expenses, and the second question involves the efficiency of 
the distributing system as well as the capital charges upon it, as the 
cost of delivering a unit includes the energy wasted in its distribu- 
tion. Used ia distribution” seems а more rational expreseion than 
„Wasted in distribution,” but the latter phrase is so widely adopted 
that confasion € result from an attempt to reform. 

It is obvious that by the multiplication of dircc:ly feeding gene- 
rating stations ad lib. the lors in distribution as above defined may 
be reduced to any desired extent. Oa the other hand, with a system 
involving transformation there is some minimum loss which cannot 
be reduced, and which corresponds to the attainable cffüciency of the 
transforming devices. Olearly, then, this minimum loss constitutes 
& handicap upon the multiphase high-tension system which must be 
overbalanced by other advantages in order to jca'ify its adoption. 

The reduction in the cost of generation of energy due to the em- 
ployment of large units in one large station as against smaller units 

a number of stations can only be estimated in advance by a com- 

lete study of local conditions guided by experience and jadgment, 
Bases arise, of course, where it is clear that a station at a particular 
place enjoys such a great advantage as regards cost of fuel, abundant 
available condensing water, and freedom from neighbours who may 
object to noise and vibration, that direct and indirect coste must be 
much lower than in any other available site. The greater economy in 
staff and in total value of plaut and buildings to bs obtained by 
кола at one station instead cf several can be estima'ed very 
E A more difficult item to estimate is the relative value of the 

Whilst every case requires special study to determine what 
advantage in generating costs is attainable by the adoption of the 
single large station, a study of the distribution costs can be made on 

principles, which will indicate what that saving must be in 
order to give the single station a balance of advantage. 

The limit of direct-current rupply bas been assumed to be the 
distance at which the drop in the trolley wire is 50 volts, i. e., vd an 
cent. of the energy given to the cars. Assuming a uniform distribu. 
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tion of the cars, this means an average drop of 5 per cent. over the 
whole system. (Notice that if the system is one radiating from a 
large town, so that the cars are more dense near its centre, the average 
drop will be less. It can be calculated as closely as the service can 
be predicted.) The loss in track feeders will be less; probably 24 
per cent. will cover it in most cases. 

This total loss of power in distribution, amounting to 71 per cent. 
of that delivered to the cars, can be attained with generating 
stations spaced from 4 to 6 miles apart, i c., delivering power, each 
for а radius of from 2 to 3 miles. As the interest item of distributing 
cost equals in value that of the loss of power item, it follows that 
distribution costs in such a system = 15 per cent. of the value of the 
power delivered to the car, and the total cost of 100 B. T. U. at the 
cars = tbat of generating 115 B.T.U. The plant has to be pro- 
portioned to uce 1074 per cent. of the energy delivered to the 
cars, аз its normal full load. Ina multipbase transforming system, 
the overall efficiency cannot at present be tsken at more than 80 
cent. Mr. Parshall has given figures from Dublin experience showing 
somewhat lower rates, but 80 per cent. seems attainable. Then the 
generating stations will bave to supply 125 units per 100 units 
delivered to the cars. The interest and operating bu of the dis- 
tributing system cannot be calculated so simply in this case as in the 
former, as moving transforming devices calling for buman attention 
ave involved: but if the prices of those devices are known, and a 
proper rate of interest calculated to cover depreciation, the cost of 
attendance and sites can be got at pretty closely, and a price worked 
ont per unit delivered to the mains which can be expressed as a 
percentage rate of lose of the energy delivered. If this is called x, 
wo have the following expression showing at what proportionate 
cost the bigh tension station must generate energy to counter-balance 
the larger distribution losses. ^ — 125.7 2 where b equals cost of 
production at the single high tension and a = cost of production at 


b 115 
а аза lo 
the multiple low tension stations. Unless : « 125 ти the low 


ven case is not probable if experience and jud f are 
о ditions. 


ь+а T5 

a 125 -- p 
where p is the percentage value of the losses in the high tension 
conductors. This wil usually be small, not over 5 per cent., and 
takiog this value we get 


b+d 115, 
a 130 
so that for equal costs under the two systems 
b = `885 а – d; 
cr in words, the cost of generation at the single bigh tension station 
must be less than 884 per cent. of the cost at the low tension 
stations by the cost per unit of interest, attention, and stores due to 
If b < 885 a — d, the difference is the saving 
Ati et бише кыл tension system ; if b > :885 a — d, 
vantage for the low tension system. 
(To be continued.) 


PROTECTION OF PUBLIC BUILDINGS FROM 


LIGHTNING.” 
Мв. Кпшлнатовтн Hepes began by a reference to ts brought 
forward in his paper on “The Fire Risks of Electric Lighting,” read 
before the tute in 1884, and in Oolonel Parnell’s paper on “The 


Action of Lightning Strokes in Regard to the Metals and Ohimneys 
of Buildings,” read before the Institate in the same ^ bara In the 
same connection were quod opinions of Dr. Oliver F. R. B., 
and Prof. Kirchoff, of lin. Since the Report of the htning- 
Rod Conference in 1882 there bad been no official report on 
of lightniog strokes on buildings protected by conductors, and he 
hoped his paper would elicit some expression of opinion from archi- 
tects, who bad more opportunities of observing such effects than 
engineers, Discussing the action of a lightning flash, the author 


* Abstract of paper read before the Royal Institute of British 
Architects by Mr. Killingworth Hedges, M.Ínst.O.E., Monday, April 


action. They may serve to discharge св 

ine т Шы E bat lighting redii 

an m the gsu ; as 

are so arranged that sh they be actually stru К Ан 

E be set on fire; there was a chance, too, 

that a portion of the electric current 

earthed metal-work, and prove 
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necessary to e © a c 
ailod. thunderstorms Ч 


with increasin 
we recede from the earth. Even objects directly 3 


arr tpe gee s odds aai rerit а-ы БАД > gri n 
sudden and violent, more like the blow of a hammer 
induction, а p which gives rise to counter foros or 
effect, noticeable in straight wires, bat much more 

in coils of wire; (3) Bide-flash, the result of self-induction. A 
disruptive discharge will often leave what would ordinarily be called so 


In 
whether our public buildings are efficienti 
reviewed the methods formerly ado 
Paul's Cathedral. The spire of old Bt. Paul's was partially damaged 


the lightning conductors put up at the Cathedral 
riginal system erected under the advice of 
Royal Society about 144 years ago. They were 


system of protection. The 
thoroughly overhauled by the author for the p 
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strike an insfi 

ciently protected edifice, a disaster would occur. Descriptions dl 
ntinental and American practice were given by the author, and 
details of installations on public buildings abroad which he hed 


| 
i 
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F 


inspecte 

Paris, the author consid somew. 

Cathedral was far more advanced, the work being carefully 

and of а design which might be followed with safety. At 

de Justice, Brussels, was installed the most recent adapta 
an 


Ё 
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P 
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tion of St. Paul's. The plan recommended by him, taking 
sideration the large amount of copper cable already disposed 
the building, was, first, to run three new cables from the metal 


of the framework supporting the cross to the roof ч the 


ports of 

them with the eight existing conductors 
re-uniting them at the base of the dome to the existing 
which is increased by running a new j-inch seven- 
on the top of a parapet entirely round the buil 
horisontal conductor, aigrettes, consisting of five poin 
rods, were teed at intervals by means of special brass boxes 
inside, into which the cable was placed, the aigrettes first 

and the whole united by running in hard solder. Tbe 
of ob efficient new earths (a matter of difficulty owing to 
rocess of earth attachment, and 
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It is almost impossible to draw up & set of rules to be 
applicable ; building should be carefully studied, first, as regards 


its position with $ to hb stractures ; ‚мю 
vis aged ye „ 


the disposition of 
to the subsoil and its suitability for earthing the conductors. _ 
Under the head of practic Шошак Ber author then recepitt- 
lated a number of rules and principles down by Prof. Lodge, 
supplemented with suggestions of his own, his aim being 
the possibilities of 1m ts in the erection and al 
lightning conductors. conclusion, he warned those who hed to 
specify methods of protection to put no faith in the generally 
received opinion that a certain space ous toa 5 
completely protected by it, so that if the rod is 
a building in this protected region is safe. Nothing was mor 
illusory ; no space near а rod could be definitely styled an area dl 
protection, for it is possible to receive violent sparks or shocks from 
the conductor itself without taking into account the phemomess dl 
surging and self -· induction. 
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The Raper was further illustrated by slides giving views of Bt. 
Paul's, Westminster Abbey, Notre Dame and Oologne Oathedrals, and 


Боске Church, also of ligh dischargos showing, first, the 
popular representation of a flash of lightning, follo by others 
uen Mom rete of actual discharges. These were lent by 
the Royal Meteorological Society. 

Oa the table were specimens of the fittings designed by the author 
for Bt. Paul's Cathedral, exhibited by the manufacturers, the Carboid 
Company, ot Westminater. 


A SIMPLE HIGH TENSION SUB-STATION 


EQUIPMENT. 


matically when there is an excess current caused by a faulty trans- 
former or secondary circuit. 


BuB-8TATION GEAR FoR Two FEEDERS AND EIOHT TRANSFORMERS, WITH AND WITHOUT GUARD SLATE. 


As this gear is to be left in an isolated place where constant expert 
supervision is undesirable, it is of vital importance that it should be 
во constructed as to minimise the chance of a casual operator coming 
in contact with any of the live parts, and so endangering his life, 

In some of the older types of sub-stations the walls 
and floors are damp, and it is therefore necessary to 
construct the switching gear in such а way that the 
insulating properties and durability of any of the 
parts are not deteriorated by this dampness. Means 
must also be provided for sealing the insulation B 
at the ends of the cables, with the same object in 
view. 

Simple as the above requirements seem, many com- 

licated devices are in use, and much ingenuity has C 

displayed in attaining them; but, as is the case 

with all work of this kind, simplicity in design often 

leads to the best results. On the other hand, com- 

plications are likely to introduce misunderstandings 

on the part of the operator, and at the same time, by 

increasing the number of pieces in the appliance, each 

one of which has its chance of going wrong, they 

increase the risk of failure. 

One type of үрүн in practical use is shown in the accom- 
panying illustrations, which need only a brief description :— 

Diagram 2 shows the gear in its simplest form. The inner bar, 
A, receives the incoming foeder and feeds all the transformers in 

1 through the well-known Ferranti oil-break plug fuse; 
the outer, о, being earthed at the central station, is common to all 
cables 


Diagram 3 shows the same type of gear, but with two feeders con- 
nected to two inner bars respectively. In this case it is possible to 
ug any number.of transformers in parallel on either of the two inner 
bars, and so to either of the two incoming feeder cables. The 
outer bus bar is also common to all cables. | 


A 


On alternating current systems where the outer bus bar is not 


earthed at the central station, it is nocessary to have double-pole plug 
de во that she onters onn be disconnected from the bars NI 


F 
DiraGBAM 1.--Соннестіонв OF BuB-RrATIOR Guar FOR Они FEEDER 
AND THREE TRANSFOBMEBS. 


In the diagrams the incoming feeder cables, r, are connected by 
terminals (provided with means for sealing the ends of the cables) to 
the inner and outer bus bars, A, B, and c, respectively. The cables, 
G G, leading to the transformers can be either single or concentric, the 
latter making the neatest connection. The outers of these cables con- 
nect direct to the common bar, с, апа the inner to the terminal 
casting, e, carried from the top slate by porcelain insulators. This 
terminal casting is bored at d to receive one plug contact of the fuse, 
the bus bars being provided with corresponding sockets receiving the 
other plug contact of the fuse. The inner bus bars and all metal 
work connected thereto are entirely covered in with slate frame work, 
securely grouted into the sub- 
station wall. A guard slate covers 
the front, thus rendering it im- 
possible to get a shock from the 
bars and connec'ions. 

In order to ensure perfect in- 
sulation, all metal fittings carrying 
high tension current are first 
mounted in porcelain insulators 
and fixed into the slate frame- 
work by a special insulating com- 
pound. Thanks to the special 
construction of the slate work, 
апу moisture running down from 
the walls will be stopped by the 
slate before it has an opportunity 
to get anywhere near these high 
tension fittings. The plug fuse is 
made up ina porcelain pot con- 
taining oil, whicb, at the moment 
of a fuse blowing, puts out the arc, 
and so automatically and surely 
disconnecta the transformer from 
the source of supply. The fuse 
shown is suitable for a working 
capacity of 100 xw. at 2,000 to 
6,000 volts, and only occupies а 
wall space in width of 9 inches. 
An ivory aame plate is dropped 
into a metal frame mounted on the 
top slate over each panel. 

This gear, which is made by 
Messrs. B. Z. de Ferranti, Limited, 
is working at several places in this 
Т: : country and abroad, including the 
Victorian Railways (Melbourne), South Shields, and Hammersmith. 
It is so simple, so safe, во reliable and mechanical, that it forms 


8 ray serviceable acquisition to any alternating current supply _ 
system, 
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DIAGRAM 2.—ConneEcTIONS OF SUB STATION GEAR FOR Two FEEDERS AND 


KTIo HT TRANSFORMERS. 


SOME PRACTICAL POINTS IN THE ELECTRO- 
DEPOSITION OF COPPER." 


By ALFRED Е, BAWTRER. 


Im electro-deposition there is a vas’ difference between laboratory 
experiments and commercial work. The chemist uses pure materials, 
nicely registered current densities and uniform pressures, details 


JJ ↄð ⁵² с лл не сы 
* Paper read before the students of the Finsbury Technical College. 
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which cannot be attended to in workshop life. A solution three 
years old is by no means pure, yet one cannot afford to throw away 
1,000 gallons of it. A dczen articles inthe same vat, all cf different 
shapes and sizes, cannot possibly receive exactly the same current 
density, or be subject tothe same E. M. F. As ап illustration of this 
point an article a last year in an electrical paper giving the 
results of laboratory experiments in copper depositing. The author 
stated that “a little of the gutta-percha which insulated his wires 
got into the solution, rendering the deposit brittle and rotten,” 
showing the effect of organic matter upon the solution. Now a 
certain vat bas been depositing on to 24 square feet of gutta-percha 
moulds for four years,and yields splendid touch copper. So there 
eavnot bs much in this discovery. 

It is therefore evident that no set of conditions is of practical 
value that does not permit of very great latitude in every way, but so 
long as the fundamental principles of deposition are well under- 
stood, such a set of conditions can be readily obtained. 

The first of these principles is, that the nature of a solid deposit is 
crystalline, and is therefore in accordance with all the phenomena 
of crystallisation. Thus the deposit is finer, or, in other words, the 
crystals are smaller the quicker they are thrown down, unless some 
other circumstances come in to interfere, as will be B abge 
explained. The slower the deposition, and consequently larger 
the crystals, the softer and tougher will be the deposit. | 

Whatever be the shape of the work, the deposit always tends to 
go tothe edges. In fact, a plate 2 feet rquare by à inch thick at the 
edges will often be found to be only ү, inch thick in the centre. 
There actually appears to ba a greater current density round the 
edges—similar to phenomena in statical electricity—for when the 
current density exceeds a certain amount the copper crystals do not 
adhere to one another, and a sandy deposit is the result; and tbis 
appearar c» iscften seen round the margin of a deposited plate which 
is quite sound in the centre. Bometimes the concentration of the 
current at the corners of a piece of work causes the copper to sprout 
cut in coral-like branches, which will grow right to the anode and 
abort circuit the vat unless broken off. 

Now as to the smoothness of the back of an electrotype. For 
copies of engraved plates this is essential and for all commercial 
work it is desirable, zincs roughness is only current and copper 
expended withont adding anything to the strength of the electro. 
Roughness begins, usually at the first coating of the mould, in the 
formation of pear-shaped nodules, attached to the plate only by a 
very fine stem. However thick the work is deposited they never 
unite to the surrounding copper, but at the least touch come ont, 
drawing in tbe surface of the work in a little pit. The solution has 
but little to do with the smoothnese of the work. The nodules are 
due to the crystalline film of copper coming in contact with a mioro- 
scopic cbetzruction on the surface of the mould. Thie sets a crystal 
up on end, and others growing on it keep their axes parallel to it, 
and therefore at right angles to the surrounding copper. This 
кош for the nodule never growing continuous with the rest of 
the plate. 

Though only a certain Е.М Е. can be maintained botween the 
anode and cathode without getting excessive current density, a high 
pressure in the circuit, cat down by resistance ontside the vat by 
several vats in series, or by a wide gap of solution between anode 
and cathode tends greatly to smoothen the deposit. To explain this, 
suppose there is a resisting speck on the plate which one volt extra 
pressure would drive the current over. If thereare 1j volts between 
anode and cathode, and only 2 volts in the whole circuit, this extra 
volt cannot possibly be forthocmir g, but with, say, 8 or 10 volts in 
the circuit, the additional E.M.F. naturally comes, when а point of 
. resistance cuts down the current. Of course, precautions for obtain- 
ing smoothness, such as this, cannot be considered where it is 
required to deposit the maximum weight of metal per borse-power, 
but where a smooth deposit is the end aimed at, it is an expedient 
well worth the extra power expended. 

Many are the complicated recipes given for solations for deposi- 
tion, but, as a matter of fact, almost any solution of copper salts will 
give a gocd deposited plate, provided the conducting surface and 
current density are correct. А “тне solution noed contain 
nothing but sulphate of copper and sulpburic acid. Anything else 
added to the bath renders it unstable, and in no way improves the 
deposit. The most reliable bath, then, is a nearly saturated solution 
of sulphate of copper, containing 5 per cent. by volume of sulphuric 


With re to the cathode surface, plates of lead or lead and 
antimony alloy do well whero it is imply required to make copper 
plates. They should be varnished at the , the edger, and for a 
narrow margin on the front. Burnished co plates slightly 
silvered оғ oiled, and Meere аз si d Бае reda: qu 
making electro copper p or engraving upon, but such copper is 
far softer than commercial rolled plates. 

Non-conducting surfaces prepared either with plambago, bronze, 
bronz» and silver solution, or phosphorus and silver solutions, as 
described in any text-book on Electro-Metallurgy, give smooth 
deposits in proportion, not to their conducting power, but to their 
smoothness or polish. Asan illustration of this if a shallow tray be 
filled with melted wax, and one half brushed thickly over with 
plumbego while still slightly warm and sticky, and then when quite 
hard and cold the other half be highly polished with a thin film of 
plumbago, the first balf will coat long before the other makes a start, 
but the deposits will resemble a file card as compared to a sheet of 


paper. 

The anodes employed should be made of electrotype copper. They 
cost very little more than rolled plates, and are cheaper in the end, 
for they are all copper. The alime that forms on them conducts as 
well as the plate itself, and therefore deposition can be allowed to 
proceed for far longer intervals than when copper so impure is used 
that it insulates itself behind its slime in 12 hours. An electro 


anode will ran 72 hours with buta very slight drop of current. After 
all that time a swillin water removes the slime without any 

at all. Anodes should be worked about 1 inch ont of the solution and 
supported by hooks passed through holes in this dry part. They 
should, if possible, be reversed every day. 

Why should a pure copper plate have any slime on it at all? Oa 
analysis this slime is found to be chemically pure copper, like the 
anode. O зе theory states that the velocity of the molecules of В O. is 
greater than that of the copper molecules. Hence some of the latter 
are never taken up but accamulate on the anode. From this it 
follows that the B О, is always on the increase in the solution, and 
the O. В О, on the decrease. As a matter of fact, exactly the 
reverse is the case. In spite of the work and anodes being taken out 
continually wet with solution and put back wet with water, there is 
sach a rapid absorption of copper by the solution, that a vat run ats 
rate of 1 ampere per gallon requires diluting with ita own volume of 
water—that is, the replacament of the whole solution by acid and 
water every year. It is worthy of mention in endeavouring to 
explain these phenomena that a current density of 25 amperes, the 
highest gea T employed, there is absolutely no sign of gas being 
evolved from anode or cathode. 


—_—— —— 


OUR LEGAL QUERY COLUMN. 


[Questions addressed to the Editors for insertion in this column should 
be as brief and concise as possible. Free use of fictitious names, dt. 
may be made. Answers are furnished by а duly qualified lawyer, 
but the Editors cannot undertake to be responsible for the accuracy of 
the views which he may express. | 


“Serg THOMAS" asks: “Is an electricity supply company liable for 
eee UNT to water pipes by the electrolytic action of retum 
curren » 

„% Seeing that electrical undertakers are usually bound by their 
provisional order to insulate all mains laid by them in contact with 
or near to any gas pipe, and are under a penelty for neglecting to do 
so, it would seem to be clear that they are liable for any damage 
caused by bad insulation. We presume that the electrolytic action 
referred to by Seth Thomas” could not take place unless the insa- 
lation is defective. By Olause 16 of the provisional order which is 
generally used in the London area, electrical undertakers must make 
full compensation to all owners affected by their workings for any 
loss, Gamage, penalty or costs which they may incur by reason 
thereof; and by Olause 75 of the same order, the undertakers are 
made liable for all accidents, damages, and injuries happening 
through their acts or default, or the act ox default of any of their 
sorvants. 


“INQUIRER” aske:—' 1. Can a corporation object to their plant 
being used by the consumer only in the event of a breakdown of his 
own lighting or power installation? 2. Could the corporation charge 
a higher price than that charged to ordinary consumers for current 
supplied under such circumstances ? " 

„With regard to the first question addressed to us by 
“Inquirer,” a careful study of the Electric Lighting Acts and state: 
tory orders thereunder fails to disclose any provision whereby power 
is conferred upon undertakers to compel a consumer to take an no: 
intermittent supply. Moreover, it is provided by Section 18 of the 
Electric Lighting Act, 1882 (45 and 46 V. Oap. 56) that undertakers 
shall not be entitled to prescribe any special form of lamp, &c., to 
be used by any company or person, or in any way to control or 
interfere with the manner in which electricity supplied by them under 
that Act, and any license, order, or special Act, is used. It should be 
remarked, however, that this section probibits a consumer from using 
bis supply in such a way as to interfere with the supply to other con- 
sumers, but the demand for an occasional supply could hardly be 
brought within the mischief, to the suppression of which this part of 
the section applics. For these reasons we are of opinion that, assuming 
the consumer uses the minimum amount of en2rgy in the course of the 
year, or, at any rate, efor the minimum amount which he ander- 
took to purchase by agreement with the company, he may avail 
himself of the supply of energy as little as he chooses. 

2. With regard to " Ioquirer's" second in , it is clear 
from the Electric Lighting Acts that no preference oan be given to 
any particular class of consumers, nor сап the company demand sa 
increased price from a consumer who makes use of their supply in è 
manner bes suited to his needs. 

We have said that this point is clear from a consideration of the 
Electric Lightiog Acts —but it is just possible that the license order, 
or special Act authorising the company to supply energy in the 
district in which Inquirer" appears to bs interested, contains В 
special clause giving preference to some particular class of customers 

For a further consideration of these interesting points, we 
refer “Inquirer” to an article in the Exzcratcan Ravmw {x 
D.c.mber 8th, 1899, p. 910. 


Society of Model Engineers.—A meeting was held on 
Tuesday, May 1st,at the Memorial Hall, Farringdon Street, Е0. 
Mr. W. Н, Dearden read a paper on Tools and Toolmaking,” bis 
remarke having sp cial referencs to the construction of bis g% 
engine, which recently gained the society's gold medal. After the 
paper, trials of modern steam and electric locomotives took place. 
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THE APPLICATION OF ELECTRIC TRAOTION 
TO EXISTING RAILWAYS. 


By Ер C. ри SEGUNDO, Assoc. M. Inet. O. E. 


Tur experiments now being carried out by the Distriot 
Railway upon the application of electric traction to trains 
-— of pane hauled by steam locomotives over the same 

are of no little interest, as the successful issue of such 
experiments will have some considerable inflaence upon the 
general question of driving trains by electricity along «xist- 
ing railroads in this country. Unforeseen contingencies are 
apt to werk havoc with engineers’ estimates, more especiall 
if the engineer is tied down to existing conditions, as would 
be the case in adapting the existing underground railways 
for electric traction, and the hesitation of the tors to take 
the plunge can be understood. There is no doubt, however, 
that electric traction will be employed on a portion of the 
Datrict Riilway system, and there is no reason why the 
result should not be satisfactory commercially. 

E'ectrio traction has the experimental stage, and 
the electrical engineer is enabled to calculate with accuracy 
what the cost of operating a length of line by electricity 
would be. The idea of the London and North-Western 
Rulway, for instance, being operated electrically is of во 
revolutionary a character, that its materialisation can only 
be looked for in the dim and distant future; not because of 
its physical impossibility, bat; because of the hopeleasness of 
reconciling the conflicting interests which would arise. S;ill, 
the operation of such a railroad by electricity is not more 
startling, relatively to our tim e, than is its existence com- 
pared with the transport conditions which obtained a hundred 
years ago, and, having regard to the large number of big cities 
through which such a railway runs, and to the fact that 
every city and town of importance is being rapidly eta 
with central electric generating plant, the problem of railway 
electric supp'y may not be so overwhelming а one as at 
first sight would appear to b» the case. 

The electrical operation of main lines may, however, be 
left ont of consideration at the moment, since a more 
lucrative and appropriate field for technical enterprise in the 
immediate future is offered by the suburban traffic, which, 
in towns of large size, is growing by leaps and bounds. In 
America, the wonderful development of the electric tramway 
has to some extent entered this field in competition with steam 
railways. During a recent visit of the author to America, 
he was told by a prominent official of one of the leading 
railways that the competition of the trolley car for suburban 
passenger traffic was beginning to be appreciably felt by the 
railway in question, and that at the moment he was unable 
to suggest any way whereby the railway could counteract it. 
In America, especially in New York, and cities of a similar 
character, the pub'io appreciation of rapid transit grows year 
by year, and it is an axiom that if a man has to go to business 
at al], it is impossible for him to be conveyed there too quickly. 
In this connection the trolley car can certainly give the rail- 
way pointe. A man living some miles from his business in 
New York can, in many instances, mount on an electric 
tram, which may pass the door or the end of the street in 
which he lives, and he is carried rapidly to the centre of the 
business part of the town; bat if he should elect to come 
into town by train, he must first walk to the nearest station, 
earefully timing his arrival so as to catch a train; he arrives 
at а terminus in the city which may be miles away from the 
bnsinees quarter, and he has to begin another journey. 
Perhaps the greatest disadvantage offered by the steam rail- 
way is the infrequency of the service as compared with the 
electric car. The foregoing remarks apply peculiarly to 
New York city, but on broad principles they apply to London 
and to all large and growing cities, as those who have lived 
in the sabarb3 of London know full well. 

| litan railways are the n ramifications of 
a main line railway, and should really form part of the 
same system. The Metropolitan and District Railway 
Oempanies have thrown out feelers to outlying districts of 
London with conspicuous success, but it is clear that a steam 
locomotive is not a suitable motor for underground 
trection, and there is nothing but the question of capital 


outlay to prevent our underground roads being worked 
electrically. А 

It is now possible to travel from New York city to Boston 
entirely by trolley car. It is not suggested that the service 
of electric cars is euch аз to warrant anything like a oom- 
parison of this method of reaching Boston from New York 
with that of the steam railway, either in point of time or 
comfort. The electric tramway was not originally intended 
to connect the two cities, nor was any idea of competing 
with the railway present in the minds of those who project:d 
the tramway, but the extensions of varions local tramways 
have been such as to complete the connection between these 
cities situated 180 miles apart. This fact is опу mantioned 
as indicating that in a densely pupulated part of the 
country, the development of other industries in which electric 
power enters, can be couated upon with some degree of pro- 
bability to afford facilities for an extended syatem of electric 
traction withont involving the immense capital outlay that 
would be entailed by the erection and maintenance of electrio 
generating stations solely for the purposes of the railway 
at the necessary intervals along the liae. 

To compete with the steam railway, an electric railway 
must run at the same or at a higher speed with a more 
{тес лепе train service, at the same cost per mile. To place 


the success of the competition b:yond a doubt, the cost of 


transport must be less on the electric road as compared with the 
steam railway. Anyone who has watched the development 
of the experiment by railway companies of increasing trans- 
port facilities and reducing the fares, will entertain no doubt, 
whatever as to the result. A practical difficulty, however, 
stands in the way of any such competition with existing 
steam roads, at least, in England, namely, the improbability 
of obtaining the necessary Parliamentary powers. Any 
attempt to promote a Bill in Parliament for the pu ‘pose of 


building a steam railway in direct competition with any of 


our existing roads would be difficult enough, but to try to 
obtain powers for an electric railroad for the same p 

would bə hopeless for reasons which are вой ziently obvious 
to those oonneoted with this depar&ment of d dedii 

It would appear that the manner in which suburban electric 
railways are most likely to come into existence without 
involving an almost impossib:e financial burden to start with, 
is by the equipment of а portion of the line for electric 
traction by the railway company itself. It has ben suggested 
as long ago as ia 1895 by a railway authority that a railway 

ing a road with four lines should adapt the two lines 
used for local traffic, for electric traction, and also run its 
freight trains over the electric road; the objection to this is 
that owing to the ever growing need of a fast train service to 
the outlying towas near our great city the electric local trains 
would have to run at speeds equal to that of express main 
line trains, and this would seriously disorganise freight 
traffic. L'aving such a question as the disposal of freight 
traffic оз one side for the moment, it will be of interest to 
consider the main points that would have to Ъз taken into 
account by a railway company which contemplated the 
introdaction of a fast and frequent service between the ter- 
minui in the city and towns within, say, 20 miles. 

The electrically-driven trains would have to run upon the 
existing roads, the service would have to be regulated by 
and worked under exactly the same rules ав the railway, and 
the whole equipment ав to build of carriages, method of con- 
nection, system of brake-power, and so forth, would need to 
conform with the Board of Trade requirements and with all 
laws relating to steam railway trains absolutely. In these 
ciroumstances, the methods by which electric traction can 
be introduced on an existing railway—speaking on general 
principlee—narrow down to two, namely, the building of 
electric locomotives of the power and tractive foroe required, 
or, a8 an alternative, the conversion of some of the pas- 


senger coaches into motor cars capable of hauling others. 


Perhaps the electric locomotive will appeal to the general 
manager of a railway as being more suited to take the place 
of the steam locomotive than the motor carriage, because it 
can de the work of the steam locomotive in every respect, 
and no change being made in the design of passenger coach, 
it would be aus | easy to electrically drive a train а 
certain’ distance, and then attach a locomotive for steam 
haulage to some farther point—a condition of things that 
would frequently obtain in the operation of the road as a 


whole. Moreover, the experience of the electric roads now 
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operated in this country tend to show that there i3 not much 
to choose between the eleotrical locomotive ard the motor 
carriage as far as economy in working is concerned, and the 
weight per passenger seating capacity works out to very 
nearly the same on the City and South London, which is 
worked by electric locomotives, and the Waterloo and City, 
which is operated on the motor carriage principle. 

Оп the other hand, the motor carriage principle is, per- 
haps, as regards first cost, the cheaper method in which a 
steam railway сап be converted into an electrical one, and 
for many conditions of suburban traffic requirements within 
a distance of 20 miles the motor carriage would no doubt 
prove the least tronblesome to operate. A feature in the 
conditions applying to London is, that owing to the network 
of lines encountered upon approaching any of the London 
terminuser, it seems hardly practicable for any underground 
or overhead system of conductors to bé erected which would 
not cause great inconvenience to the working of the railway 
generally, and it would рр that in most cases London 
might have to be en underground. This would be a 
most serious matter, not only on acoount of the expense, but 
also on account of the influence it would have upon the t 
and design of motor to b» used. The experience gained by 
the building and operation of the Waterloo and City Rail- 
way shows tha: if more room could be allowed in the tunnels 
the execution of the work would be enormously facilitated, 
but owing to the heavy expense of construction, the size of 
the tunnel is practically determined by the smallest possible 
space into which the motor truck can be compressed, 
and while this is not an absolutely prohibitory condition 
in the case of a railway like the Waterloo and City, where 
a comparatively high fare can be charged, it would most 
seriously interfere with the восоева of the working of a sub- 
urban electric line, where very low fares would have to be 
charged, and a high speed maintained. 

(To be continued.) 


THE PROTECTION OF INSULATED WIRES 
FOR ELECTRIC LIGHT AND POWER 
INSIDE BUILDINGS. 


By SYDNEY F. WALKER. 


(Concluded from page 767.) 


In dry buildings, however, which are constantly warmed 
by heating apparatus in cold weather, very fair results have 
been obtained by well drying the casing, and painting with 
successive coats of shellac varnish, allowing each coat to dry 
well before putting on the next. Shellac has a very high 
specific resistance, and in this manner a skin of the sub- 
stance is formed between the insulated wire and the moisture 
in the casing, which affords additional resistance to the 
leakage current, and to the general deterioration. With wood 
casing, also, it is difficult to arrange satisfactorily for wires 
of өр sign crossing each other, without either making 
an ugly bulge in the casing, or cffering a dangerous opening 
for a possible spark. 

Casing may, and has been, sunk in channels in the plaster 
and briokwork, the face board being covered with the ordi- 
nary paper, or painted like the remainder of the walls. This 
is mach better than placing it on the surface, but it is often 
expensive, and nearly always troublesome to arrange. And, 
after all, wood casing at its best is but a poor makeshift. 
Honseholders and others put up with it because they are 
told that it is necessary. 

Farther, wood casing, even when well shellacked, is practi- 
cally useless, after a certain time, if fixed on a damp wall. 
The shellac is gradually displaced by the wet, and then the 
process of deterioration of tke rubber goes on very rapidly; 
all the more во from the fact, that the wires are usually fixed 
tightly in their grooves, and that as the wood swells in 
presence of the moisture, they become more and more 
Equeczed, the moisture following as the squeezing proceeds. 


Failing wood casing, then we have the following possible 
solutions of the problem :— 

1. Vulcanised rubber-oovered wires, further protected with 
juate or tapə, and laid in channels cat in the plaster. 

2, Vulcanised rubber-covered wires, drawn into lead tub», 
and these laid in channels out in the plaster. 

8. One of the forms of paper, or fibre insulated wires, ia 
lead tube, these laid in channels cut in the plaster. 

4. Valcanised rubber withont lead tube, or one of the 
paper, or fibre insulation wires, laid in iron pipe, either 
glass lined or without, 

In considering any problem in engineering, it is necessary 
for success to consider the worst case, the heaviest strain the 
apparatus will have to stand; and in this cage it will be that 
of the outer wall of a house, which is often very wet dari 
the winter rains, or when snow has collected on the roof 
water is trickling from it at every thaw. 

In these cases the inside of the walls are also always very 
damp during the wet season, and the plaster is more or lem 
impregnated with moisture, so that the wires which are 
placed on those walls will be—during the major portion of 
the wet season—virtually embedded in a wet sponge. 

The evil will be seriously ino if, as often 
happens, the walls are exposed to a hot sun during the 
summer, and when that season is also fairly dry. The walls 
dry, and the plaster often cracks, leaving fissures for the 
ingress of the rains of the next wet season. Under these 
circumstances, vulcanised rubber-ↄovered wires, even when 
overlaid with jute, will not stand for long unless both rubber 
and jute are made of such a thickness as to render the cost 
prohibitive, and the channels in the plaster very 

Valcanised rubber-oovered wires laid in thin steel tubes made 
of sheets rolled up, and with the longitudinal joints more or 
less open, would be eubject to very nearly the same influences 
as the wires laid in the plaster. The wires would not be 
clasped by a wet sponge, as when in the plaster, but the tubes 
would form channels for distributing any water, which 
penetrated anywhere, impartially over the whole system. 

Farther, the thin tubes would quickly oxidise and become 
networks in place of tubes, the varnish only delaying the 
process for a short time. 

It must be remembered that, in the plaster of a damp wall, 
such as is specified above, two agents are present, lime and 
water, both of which are fatal to vulcanised rubber, and to 
thin iron or steel pipes, in a certain time, depending inversely 
on the thickness of the rabber or the ире. 

Valcanised rubber-oovered wires, draw into lead tabes, 
the whole laid in channels in the plaster, offer probably one 
of the most certain solutions of the problem, provided that 
the wires be first well covered with valcanis:d rubber and 
braided, just as if they were to be in casing, and that the 
lead tuba is not £queezed down too tightly on th» rubber ia 
the process of drawing the tube down, after the covered wire 
ів insid». 

The writer has a very strong objaction to placing asy 
conductor outside of the insulating material, because of the 
danger that the insulator may be damaged in the process of 
putting on the outer conductor; but in this, as in so many 
other matters, increased care, and the general advance in the 
processes of manufacture, have made practicable a gres 
many things that were not so a few years since. 

Lead, as is well known, has a very low affinity for oxyges, 
nor is there any tendency to chemical action between lead 
and lime, such as there is between the resinous gums of 
which rubber is composed, and lime. Непое the life of the 
lead cable, even upon a very damp wall, should be в long 
one, and in the event of a crack or puncture in the tube, se 
serious consequences should follow, as the quantity of 
moisture admitted would be very small. For additional 
protection, the lead-oovered vulcanised wire may be rm 
inside iron pipes if desired, but it appears to the writer to 
bə unneceesary, and, besides adding to the cost, it also adds 
to the siz3 of the channels in the walls. 

The twin form of the paper or fibre insulated wires, over 
laid with lead tube, and run in channels in the plaster, i8 
probably the neatest, quickest, and cheapest form of wing 
for the inside of buildings. The one objection ir, of o 
the possibility of a puncture or a crack in the lead tab 
causing the early breakdown of the insulation. 

But again, the development of manufacturing proces 
by increasing the flexibility of the cable in scme of the later 
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covered cables and switches, ceiling roses, &o., poe to have 


tubes 
or m glass-lined iron pipes are certain, unless carelessly 
pat in. 


— «XX 


CURRENT SPECIFICATIONS. 


VIII.—HEYWOOD ELEOTRIO LIGHTING. 


SUMMARY. 
Scope of Tender.—Complete electric lighting scheme for 


ү Corporation. 

ize and Type of Boilers.—T wo to be supplied, Lancashire 
type, each 22 feet long by 6 feet 6 inches diameter, capable 
of evaporating 3,000 lbs. of water per hour at 140 Ibs. square 
inoh working pressure with natural draught. 

Fuel Economiser.—96-tube fuel eoonomiser of Green's, 
or other approved type to be supplied. 


System of Supply.—Three-wire direct current with accu- 
mulators. Voltage between outers 440 volte, between middle 
wire and either of outers, 220 volta. 

Number of 5 nits.—T wo steam dynamos. 

Type of Engines. Vertical compound enclosed type, 
Willans, Belliss, or other approved make. 

Speed  Specified.—Not to exceed 500 revolutions per 
minute. | 

Output of Engines.—75 BH P. at normal speed, working 
non-condensing with 120 Ibs. square inch steam pressure. 

Output of Dynamos.—Normal output 115 н оң х 440 
volts = 50:6 kw. As shunt machines to work up to 520 
volts with & PP gel cent, increase in engine speed and ав 
compound-wound machines for traction purposes to work up 
to 550 volts. Maximum output = 115 amperes x 550 volts 


= 68°25 Kw. 
Travelling Crane.—An 8-ton travelling crane, suitable for 
80 feet to be supplied. 

Capacity of Cells.—280 oells, capacity of each to be 50 
amperes at a six-hour, 110 amperes at а two-hour, or 180 
mid per at a one-hour discharge rate. Terminal voltage of 
T C not to fall below 

87 volts. 
Bros od а, or резной и reri 
i itumen, or A 
to be externally sheathed D ud | 


. Ве 
J 


Method of Laying.— Cables to be laid in solid bitumen in 

wooden troughs. 
ee Date of Completion.—Six months from. date of 
order. | 

Penalty for Late Completion. —2£5 per day. 

Stipulations as to Wages Paid to Workmen.—To be not 
less than standard local wages, as upon between the 
гез Association and Trade Union for each branch of 
Stipulations as to Removal of Foreman.—Satisfactory. 
Arbitration.— Unsatisfactory, see commenta below. 

Date for Receipt of Tenders.—May 14th, 1900. 


This specification has been pre by Mr. W. P. Adams, 
and is principally noteworthy for the small size of the gene- 
rating units, two 50- Kw. steam dynamos being deemed 
sufficient for a commencement. | 

It will be noticed that tenders will only be considered for 
complete schemes, but that alternative offers for different 
combinations of plant may be submitted if desired. 

The steam d os are to be suitable for both lig 
and traction (though no provision is made on the switch- 
board for tramway working), and it is rapidly becoming a 
feature of British practice to thus require the dynamos to be 
20 per cent. larger than necessary for lighting purposes, to 
permit of their employment if found necessary thereafter 
for traction work. 

There are а few points in the general conditions which, in 
their present form, are not likely to be acceptable to manu- 
facturers. One referring to contract drawings is of a novel 
character. It states :— 


parate complete working drawings in duplicate shall be submitted 
acceptance 


of the 
tender, as follows :— 


1.A arrangement of all the ‘plant, s and fittings in- 
* this specification s pipe 


the en may require shall be 
5 until the drawings are signed by both engineer and 
oon : 

Such drawings after signature shall be accepted as the working 
drawings of the contract, and shall be strictly adhered to unless any 
departare therefrom shall be authorised by the engineer in writing. 
The sum of £50 shall be deposited with the Corporation at the time of 
the signing of the contract, which shall be absolutely forfeited if the 
drawings are not delivered within the time mentioned, 


The wording of this clause is definite, and does not appear 
to contemplate the possibility that causes quite out of the 


` contractor's control may delay the completion of these draw- 


. Iteeems to us this is vexatious and unnecessary, 
and as such ought to be objected to by tenderers. 
The req time of completion is six months from date 
of order, bat 


must be officially sanctioned in the 
given without prejudice to the validity of the contract. 

Seeing it is y stated that a penalty of £5 per day 
“will 57 rigidly enforced," it would have been fairer to have 
stated that the engineer should t under such circum- 
stances a reasonable extension of ine. 

The following olause as to the supply of foreign-made 
goods under the contract seems to be fair and reasonable :— 

it is proposed to suppl other than of British manufacture, 
ad must be distinctly stated A time of dede and, df жей, 
particulars shall be furnished as to the tenderer’s reason for desiring to 
supply such goods in preference to British-made goods. 

This stipulation might with advantage be inserted in all 
contracts made by British public bodies; it would prevent a 
great deal of misunderstanding, and clear the air of many 
рео of favouritism for foreign goods made against 
British municipal authorities. 

While it is right for the engineer to have power to reject 
defective plant, the following penalty, if suitable new plant 
is not supplied eithin one month, is to say the least drastic :— 

Should any of the fail to comply with the conditions spe- 
cified, or should to the plant, necessitated by failure 
to pass the tests, be undaly delayed, the engineer may, seven 
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days notice in writing, entirely reject such plant, and the contractor а free hand is left to the contractor. The same, however 
shall replace it within one month with plant strictly in accordance with cannot be said for the general conditions, Clause 20 should 
V or à further perked, or be objected to in tolo. We have not a mere limitation of 
of other plant in lieu thereof. In the latter event, no money tho arbitration clause, but its elimination altogether, and in iis 
чаг yable To the contractor on sisi AR plant, and the plaoe a distinot intimation that the decision of the engineer 

| a any sums indi 
tha aia а шау Чы 7 Pie d cach jani ana the prios а nis upon the contractor without right of appeal. 

We have again to complain of restrictions placed upon = sok = any doubts, disputes, or differences 
the of the arbitration clause, Compare the follow-  . ing, cgit „ Той, or — T 
ing c and see if the latter does not nullify to a large any part or parte у, such doubts, disputes, or difer- 


extent the benefits secured to the contractor by the former. 
The arbitration clause reads thus :— 


In case any dispute or difference whatsoever shall at any time or 

— touching thi respectiva rights or obligations under tha 
on respective or o ons 

said contract, or fulfilment or id eia thereof or incident 

thereto, other than such matters as are hereinbefore specifically directed, 

to be referred to or decided by the engincer as mentioned, such ute ог 

shall from time to time at the instance or requeet of either 

party, be submitted to and decided by the arbitration of two arbi- 

one to be nominated by the contractor and the other by the 

ander and consequent upon the said 

shall be conducted, and any award or awards 

under shall be subject to and governed, con- 

all the incidents, consequences, and effects of 


252 1885 under the provisions of the Arbitration 
While the limitations referred to are contained in the follow- 
ing paragraph :— 


All works in connection with this contract shall be executed in 
: accordance with the wishes of and to the entire satisfaction of the 
in connection therewith 
or through his 

inter 


pretation or accuracy of the specification or drawings, the points 
involved shall be decided by the engineer, whose decision shall be final. 


IX —KING’S LYNN EXTENSION PLANT. 


SUMMARY. 


System.—Three-wire direct current, with a voltage of 460 
volts across outer conductors. 

Plant Required.—One 120-K w. steam dynamo, one 200-K w. 
steam dynamo. 

Type of Engines.—To be of inverted vertical compound 
enolosed type. 

Output of Engines.—To develop 175 and 280 B. H. p. 
respectively at normal speed with 150 lbs, square inch pressure, 
working non-condensing. 

ed of Combinations.— Left to tenderer's option. 

ui of Dynamos.—To be shunt wound, and capable 
of developing rated output at any voltage between 410 and 500 
volts at normal speed. 

Steam 5 Guarantees.— Guaranteed commercial 
efficiencies at full, three-quarter, and half-load, and steam 
consumption per kilowatt-hour, when working both con- 
densing and non-condensing are to be stated in the tender. 

Cell Charging Motor Booster.—A 5-kw. motor booster for 
cell charging is also to be supplied. 

Specified Date of Completton.—One set in 6 months, the 
other in 12 months from date of order. 

Bonus for Early Delivery.— £50 if first set is ready for 
running before the period of sx months mentioned above. 

Penalty for Late Delivery.—One per cent. per week of 
contract sum. 

Stipulations as to Wages paid to Workmen.—None. 

Stipulations as to Removal of Foreman.—Satisfactory. 

Arbitration.—No provision for this. 

Date for sending in Tenders.—May 17th, 1900. 


We commented, a few weeks ago, upon the rival reports 
as to the character of the future developments of the King’s 
Lynn undertaking, presented to the Town Council by Prof. 
H. Robinson, the consulting engineer for the original scheme, 
and Мт, Pilling, the resident electrical engineer. 

. The proposals of Mr. perna пате been accepted, and in 
future steam-driven sets will be installed. So far as the 
technical portion of this specification is concerned, there is 
little to criticise ; the required results are clearly stated and 


thereof respectively, 
ences shall from time to time be referred to and left to the sole and abso- 
lute arbitration and decision of the engineer, and his decision shall le 


on the contractor and ration vespedively, 
and. shall not be ig Ho or attempted to be ic ый on aay pis 
whatever. 

This stipulation affects more or less the other clauses in 
the general conditions. Thus the one dealing with altera- 
tions in the contract during the progress of the work con. 
tains the following sentence ;— 


eer shall have fall power and liberty 
to order and direct in wri апу such alterations, additions, or 
о be , and that without in any way affecting or 
viola the oon the contractor shall, after receiving any 


amount thereof shall be added to or deducted 
contract. 


This would be acceptable in conjanction with an arbitra- 
tion clause; as it stands it should certainly be objected to. 

The maintenance clause limits the responsibility of the 
contractor to three months, and is expressed in a form to 
which no objection can justly be taken. For the sake of 
engineers who may be desirous of making use of it in their 
own specifications, in conjunction with a complete arbitre 
tion clause, we insert it in fall :— 

The contractor shall keep the works in good and perfect repair and 
condition from the date when their completion shall have 
certified by the engineer in writing, for the full period of “re 
calender months, and the contract not be deemed completed 
UICE uer a et 

an 8 , , 
рои зА such defects, however caused, shall forthwith be mad: 
contractor the satisfaction 


Ё 


THE OALCULATION OF DISTRIBUTING 
SYSTEMS OF ELECTRIC TRACTION 
UNDER BRITISH CONDITIONS. 


Br THOMAS TOMLINSON, B.E. 


IT seems to me that Mr. Sa 5 this nes 
i on 


those obvious from general considerations of the inevitable 
extra logs involved where electrical energy is generated in 
one form and transformed for use into another, were n 
afterthought. | 
It cannot obviously be contended that you can com 
generally, the relative value of systems of generation 
istribution by a comparison of them in a particular сме o 
demand which is favourable to any of the systems. Stil 
lees can you do so if you are tied to a site коша haat а 
power station which unduly favours or unfairl 
any of the systems, or if in the comparison yon fail to cred! 
о the utmost flexibility and economy of which б # 
capable. 
ow it is clear that demand for power in a long and nr 
area (12 miles by 5 miles) favours two direct current station! 
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as against one direct current station, on the assumption, 
which the author makes, that the cost per unit at the switch- 
board is the ваше for two stations as for one; this could 
never be absolutely true, but might conceivably, with large 
stations and equal facilities for coaling, &o., be nearly true. 
It is also clear that the site, T, selected (or imposed), handi- 
cape supply from one station by not being at the centre of 
the district ; in fact, it is in a rather bad position for supply 
from one station, but in a rather good one for one of two 
supplying the given area; and, finally, to take the whole 
output of a power station at a site, T, actually on the line of 
trams, as generated as three-phase, and all aubjeot to 15 per 
cent. logs in transformation, is scarcely giving sub-station 
working, from that site, a fair show; no man would, at the 
given site, consider this a possible practical alternative. 

The method of working ont the feeders, given in the 
paper, is a good one, especially on account of the rey 
moneying out of the losses and the simplicity with whi 
it ы for the increased cost of boosted or transformed 
wa 

It would be very interesting to work out in this way the 
case of a single line—sup level and evenly loaded with 
cars—running straight away from a power station, and to 
find the point at which it would be economical to feed the 
line from a sub-station, and how this point varied with the 
loading of the line. | 

Of course general deductions drawn from the mathematical 
solution of practical problems, under hypothetical conditions 
which do not obtain in practice, can only be rough guides at 
the best, and mey be traps if rated above their proper value. 

Mr. Sayers quite properly uses the Kelvin law of economy 
in calculating the current p»! in all these systems for the 
purpose of comparison, and doubtless in comparing sites and 
systems this should be done—it is like working from а datum 
point in levelling ; but in the actual inception of an electrical 
engineering enterprise, it may be, and, I venture to say, 
nearly always is, neglected. There are two very good reasons 
why this should be во: ше data are only approximate, 
and there is little use in working out copper sections to three 

of decimals on doubtfal data; second, even if the 

ta were acourate, it would not, in general, be sound oom- 

mercial engineering, which requires that p shall equip the 

enterprise at the lowest capital cost, which will ensure a fair 

dividend, and Kelvinise” it afterwards with cheaper 
borrowed money. 

As to the choice of site the author states, “ The choice of 
a site for a generating station may greatly affect the gene- 
ration costa, and as these materially influence the design of 
the distributing system, the importance of careful choice of 
site or sites is very great, and in any contemplated electric 
traction system this should be one of the earliest matters 
submitted to and decided by the engineer.” 

An obvious truism, neither worth saying nor repeating, if 
one had not seen it во often ignored in lighting systems. 


NEW PATENTS AND ABSTRAOTS OF 
PUBLISHED SPEOIFICATIONS. 
BBW PATHNTS.— 1900. 
Compiled expressly for this journal by W. P. THompson & Co. Electrical Patent 


Agents, 829, High Holborn, London, W.C., and at Liverpool, Manchester, 
and Birmingham, to whom all inquiries should be addressed, 


7,488. "Improvements in joints for rods carrying electric lamps and other 
purposes.“ H. Нгнат and J. Н. CoLLINGs. Dated April 28rd. 

1,484. “ F in connections for electrical cables and kindred pur- 
” H. Hirst and M. ZELLERMAYER. Dated April 28rd. 

7,471. “ Improvements in electric telegraphy.” S. G. Brown. Dated April 28rd. 

7,182. '' Electric sweating mattress.” I. Тімлк. Dated April 23rd. 

7,510. “Improvements in electrically governed fecding and drinking appli- 
ance for animals, live stock, birds, and the like." С. Mites, Dated April 24th. 

7,511. “Improvements in electrical time checking and registering appa- 
ratus," C. MilxSs. Dated April 24th. 

7,518. ‘Improvements in secondary batteries." S. CowrrnR-CoLEs. Dated 
April 94th. 

: 9,547. “Incandescent electric lamp.“ W. E. Івівн. Dated April 24th. 

7,561. Improvements in maximum electric meters." THE BRITISH THOMSON- 
HovsToN Company, LIAITEKD. (Н. О. Westendrap, United States.) Dated April 
24th. (Complete.) 

7,562. “Improvements in third rail insulators for electric railways.” Тнк 
British Тномвох-Носвтои Company, LixirED, (E. W. Rice, jun., United 
States.) Dated April 24th, (Complete. 

7,567. "Improvements in electric bonds for electrically connecting the meet- 
gs of two contiguous electric conductors,” H.P. Brown, Dated April 
24 .(Complete.) 


1,598. “Improvements in contacts for incandescent electric lampholdem, 
electric switches, and so forth." J. G. S. LEE. Dated April 24th. 

1 * Improvements in electrical controlling switches.“ C. A. LINDETROM 
J. HzwiTT, and T. Hewrrr. Dated April 24th. (Complete.) 

7,008. ‘Improvements connected with the production of electric light." E. 
RascH, Dated April 94th. ý DE | 

77609. Improvements in glow lamps for high i ” Р, 

Dated April apro g p8 high tension currents.” P. BCHARF 

7,689. “Improvements in dynamo-electric machines.“ В. H. Hol DEN and 
CHAMBERLAIN & HOOKHAM, LIMITED, Dated April 25th. 

7,645. “Improvements in distribution of polyphase currents.” В. E. FEDDEN 
and W. Jamieson. Dated April 25th. ыз j 

7,048. "Improvements in electri .* F. M. L i - 
con ME April ш o arc lamps M. Lone and E. Scunatr 

7.658. Improvements in photopra hic papers, films, and plates for usein 
Röntgen or X ray photography.” J. W. Т. Саретт. Dated April 25th. . 

7,657. “Improvements in and connected with cord grips for electric lamp 
holders, ceiling roses, and the like." W. T. Воввку. Dated April 25th. 

7,675. “Improvements in electrical time-distributing apparatus.” 
Lake. (Н. Cuénod, Switzerland.) Dated April 25th. 

7,691. "Improvements in electrical work measuring instruments.” G. W. 
Јонхвом. (Hartmann & Braun, Germany.) Dated April 25th. 

7,695. “Improvements in wall plugs for electrio lighting and heating." 8.8. 
GaLswortHy. Dated April 26th. Complete.) 

7,718. Improvement in electric billiard marking time checking relating to 
the balls being out of play at the end of a stated time." M. OLIVER. Dated 
April 26th. | 
ep " Adjustable bracket for electric lighting.“ P.Lupwic. Dated April 


H, H. 


7,725. “Improvements in or connected with electric accumulators or storage 
batteries." А. G. NESTIEKLD. Dated April 96th. 

7,758. “Coupling for electric or other wires." R. Thoursox and J. DUNPHY. 
Dated April 26th. 

7,169. “Improvements in electrically operated submarine working devices." 
L. e and J. DE KvTscHERA. Dated April 26th. (Complete.) 

7,764. Improvements in wi "А, . H. ' 
53 5 April prove ents in wire connectors." A. GARTNER and C. Н. McINTIRE 

7,768. * An improved negative accumulator electrode.” 
Dated April 26th. (Complete.) 

7,777. “Improvements in apparatus for wireless telegraphy.” G. MARCONI 
g^ Manrconi’s WIRELESS TELEGRAPH Company, Ілміткр. Dated April 26th. 

1781. “Improvements in apparatus for wireless tele hy." C. G. Rowin- 

SON. Dated April 26th. (Complete.) ue | 

7,782. “Transmitting and receiving switch for wireless telegraphy." C.G. 
Ковіхвох. Dated ‘April 26th. (Complete.) 

7,784. Improved system of distribution and collection of current for electric 
traction.” G. Davis. Dated April 27th. 

7,792, “Improvements in electrically operated brakes for centrifugal drying 
machines or hydro extractors.” Н. C. LoNosDoN and 8. Date. Dated April 47th 

7,196. "Improvements in electric light fittings." H. W. CALDERBANK, Dated 
April 27th. 

7,806. Method of and apparatus for utilising or епо wind force or 
pressure into electrical energy or work." J. К. GRIx ROD. Dated April 27th. 

7,807. “Improvements in and relating to electrical switches and electrical 
accessories generally." G. W. HoLr and A.J. HALLAM. Dated April 27th. 

7,851. “Improvements in and connected with electric incandescent lamps." 
О. RixhENSAU xX. Dated April 27th. 

7,861. "Improvements in or relating to electrical reciprocating apparatus.” 
J. Brown. Dated April 27th. 

7,881. A direct-acting magnetic brake electric arc lamp," J. LENDERYON 
and T. S. M. Wyatt. Dated April 28th. 

7,897. "Improvements in surface contact systems of electrio traction.” 
E. H. TYLER and A. G. Hansarp. Dated April 28th. 

7,941. “Improvements in electrical safety fuse apparatus.” 
(H. Privat, Germany.) Dated April 28th. 


E. W. JUNGNER 


W. H. Beck. 


ELECTRICAL PATENTS OF 1886 EXPIRING IN 
MAY, 1900. 


We are informed by W. P. Thompson & Co., that about 100 applications for 
electrical patents were filed in May, 1886. Of these some were never completed, 
and of those that were only six have been maintained to run their full term, viz., 
14 years, and being of considerable interest, we give short abstracts of them 
below :— 

6,027. “improvements in and apparatus fer recording and 299004 

ether sounde." J. Y. Johnson. (Voita Gramophone у) Da May 
áth, 1886. Relates to graphophones. A record of speech or other sounds is pro- 
duced by causing their vibrations to act on a cutting-style which engraves marks 


in amass of soft solid material; the sounds may be afterwards reproduced by a 
thin reproducing-style caused to travel over the record. A suitable tablet or 


surface for engraving is a compound of beeswax and paraffin, which may in some: 
cases form а coating on & foundation of paper or pasteboard. The groove formed 

in the tablet is made with sloping walls, and when the compound employed can 

be easily melted, it may be che oly to incipient fusion by a suitable heating 

appliance before reproducing, in order to obtain as smooth asurface as possible 

for the reproducing style. For a similar purpose a brush is sometimes provided 

to sweep the record free of sbaving, &c., in advance of the producer. The 

record may be formed ona“ tablet in the form of a diso, a paper strip, or a 
cylinder. 10 claims. 


‘t improvements in and apparatus (ог reproducing seuad from henographio | 
records.” J. Y. Johnson. (Volta Gramophone Company.) Dated May 4th, 1886. Relates 
to graphophones. Relates to means for reproducing sounds from records. The 
record (which is preferably cut in wax), is caused to &ct on a fluid (gas or liquid), 
to which it communicates vibrations corresponding to those originally impressed 
on it. The fluid may either be simply in contact with the record, or may be 
directed on it in the form of a jet. The vibrations thus produced may be 
rendered evident to the ear as sound in many ways. Forms of air and liquid 
et reproducers are described, with mechanical and electrical means of render- 
ing the sounds audible. 16 claims. 
6,047. "imprevemonts in and moans, and apparatus fer the ne of 
and other sounds by moans of records.” J. Y. Johnson. (Volta Grama 
my) Dated May 4th, 1886. pig tris Relates to means for 
reproducing sounds from records. The record (which is preferably cut in wax) 
is first copied in iron or other magnetic material, and the speech or other sound 
is then reproduced from this copy. An electrotype is first taken from the 
original record in copper. The electrotype is mounted on a metal diso by 
means of plaster of paris; gear whecls and a hand wheel are provided. The 
disc is at one end of a shaft and an iron disc at theother. A spiral groove is cut 
in the iron disc, and the graving tool cuts the ridge between the convolutions of 
the groove. A slide is mounted on the frame and carries the graver in guides 
and the follower held in guides and pressing on the electrotype. The 
screw is tapped into the end of the follower and rests against the end of the 
graver; a spring presses the graver against the follower. Bevel gearing on the 
shaft works a screw tap into a lug on the slide, thus drawing the slide 
forward through the requisite distance at each revolution of the discs. The 
magnetic record thus obtained is mounted on the shaft of a reproducin 
instrument, A needle forms the core of a coil with a telephone in circuit. ап 
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projects from one pole of & horse-shoe magnet towards the other pole; between 
the needle and the other pole the record revolves. Other electrical or mechanical 
means of reproducing may be employed. 16 claims. 


0,008. “Transmitting and recording sounds by means ef radiant 
metus and apparatus therefor.” . Y. Jensen. (Volta Grama 
Dated May 4th, 1886. A beam of light “or other radiant energy” is thrown 


into vibrations by means of a sensitive jet of fluid, and these vibrations are 


then photographically recorded. 24 claims. 


25,268. “ An improved suspended lamp." D. L. Solomons. Dated May llith, 
1886. Switches for incandescent lamps. The lamp is suspended by cords and 
counterweights, and its circuit is made or broken by pulling down or pushing 
up the lamp. For this purpose the motion of the lamp is caused to move a 
switch tongue into contact with a plate connected to the main lead. Or two 
suspending cords from the lamp leads and are uncovered at their upper parts; 
they then pass over metal insulated rollers connected to the main leads, and 
their lower parts are covered with insulating material to break the cirouit when 
the lamp is pushed up. 3 claims. ; 


006%. ‘improvements in amd poles and posts for 


metaltic telegraph 
э J.C. Johnson. Dated May 21st, 1886. Relates to the con- 


struction of tubular posts for various purposes, such as telegraph poles, signal 
posts, and flagstaffs. The post is constructed in two or more portions as re. 
quired, of which the base is preferably a cast-iron tube with an internal 
shoulder upon which the upper part of the post rests. Above the shoulder the 
bore of the tube gradually tapers outwards, and at about the top 9 inches the 
tapering is more rapid. А strengthening ring is pecca round the outer edge of 
the base, and a divided ring tapering externally is driven down round the tube 
into the tapering portion. Where the upper portion consists of inore than one 
portion the parts are similarly joined. 1 claim. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Mesars. W. P. THOMPSON 


and Co., 822, High Holborn, W. C., and at Liverpool, Manchester, and Birming- 
ham, price, post free, 9d. (in stampe). 


16,618. “improvements ia enclosed arc lampe." С. Thomas-Davies. Dated 
May 9th, 1898. Arc lamps are constructed to use carbons side by side and 
ек parallel the carbons and holders being situated in globes which are 
closed except where shafts carrying the holders turn in bearings formed in the 
metal tops of the globes. Otherwise the globe may be closed entirely, the 
carbon-holders carrying the armatures which are acted on through & thin 
po or like plate covering the globe by an external electro-magnet, move- 
ment of the armatures being opposed by springs. In either construction the 
arc is kept at the ends of the carbons by a magnetic field existing between the 
convergent limbs of a long horse-shoe magnet. Two projections on this magnet 
maintain @ stronger field near the carbon-holders to protect these. Each 
carbon-holder may carry two or more carbon rods, held together side by side, so 
that the arc passes to whichever carbon is longest. One carbon-holder is fixed 
on the ee Dite. the other is carried by & horizontal shaft which passes 
tbrough bearings in & cup, and carries arms supporting the cores of flat series 
&nd shunt solenoids, a balance weight and adjustment weight, and а dash-pot. 
The piston of this {s carried by a counterweighted link ona fixed bracket. The 

et is wound in series with the carbons. In а modified arrangement both 
carbon-holders are su d by horizontal shafts, arms of which are linked to a 
large dash-pot movable vertically on а stationary piston by the U-sbaped core of 
two vertical solenoids; the dash-pot, &c., are supported by two sprio Ina 
different construction, one carbon is slightly inclined in a holder which forms 
an arm of the vertical shaft; this passes through a bearing in the top-plate of 
the globe, and has a curved arm carrying а U-shaped core in horizontal shunt 
solenoids, which tend to turn the shaft in opposition to a spring, and so to bring 
carbons together. The globe has a flange clamped between two rings. One 
ring is bored to fit a conical surface on the plate of the lamp, and is held against 
the surface by spriogs and eye bolts which engage lugs on the other ring. The 
springs form a safety valve for ses. In another arrangement the rings are 
screwed on to the base plate of the lamp, a flange on which enters a packed 
groove in the upper ring. iE 


12,200. “improvements in поба means fer electric furnaces.” W. L. Wise. 
(Aluminium Industrie Action Gesellschaft.) Dated May 81st, 1898. The walls are 
built of blocks of conducting material containing conduits for cooling fluids, 
and separated by non-conducting material which, being cooled by the conduct- 
ing blocks, continues to insulate when the furnace is in operation, When the 
cooled product of the furnace is an insulator, the conducting blocks may be 
separated at first by air spaces and the product allewed to accumulate in these 
spaces. The conducting blocks may be of various forms. 9 claims. 


12,313. “improvements in batteries or electric aceumalators.” F 

Klag. Eer е. ape 3 ues a the асы material has formed on 
) [ projections in the s of juxtapose ids, the f 

which are equilateral triangles. 1 claim i d Vi M EE 


12,326. “improvements in apparatus om 1 2 
Магоов! and the Wireless Telegraph val’ Compnay e gs ind June 


and Signal Compa Limited. 
Ist, 1898. Relates to the class of ч ту тулеги in^ Specification No. 12,089, : 


A.D. 1896. The receiving apparatus, including the coherer with its trembler and 
choking coils, relay, batteries, and resistances, is enclosed in a metal case. The 
coherer and relay circuits аге connected on one side to the metal case, which 
is put to earth by & wire. The other terminal of the coherer circuit is formed as 
a clip for engagement with a plug on the end of the flexible connection of the 
aerial conductor; this plug can be connected as desired to the transmitter 
circuit. The relay is connected to the recording-receiver by the case connection, 
апа by а wire which passes insulatingly through the case to а chamber con- 
taining & coil of insulated wire sheathed with tin foil. 4claims. 


12,328. “improvements ia tue employed in wireless telegraphy." @ 
Mareen! and the Wireless Telegrapa and Sig Company, Limited. Baked dne Ist, 

898. Relates to improvements In that class of apparatus described in Specifi- 
cation, No. 12,089, A. b. 1896. The coherer is connected to the secondary coil of a 
fine wire induction coil, the primary of which is connected between the aerial 
conductor and the earth or a capacity. A condenser is in series with the 
secondary and the coherer. The circuit of the local receiver is provided with 
choking coils, and formsa parallel circuit. Several forms of induction coil are 
described in which the primary is wound in parallel or series parallel sections, 
and the secondary is formed of one or more sections having decreasing numbers 
of turns in the several layers. Two forms of induction coil are also described, 
with parallel wires forming a single layer primary, and a single wire in one layer 
V An extended wire netting may take the place of the aerial 

. claims. 


12,430. , Apparatus fer Indicating leakages or escapes of courrent from electric 
conductors.” Dr. M. Kallman. Dated June 2nd, 1898. The loss of current by leakage 
from a conductor to carth is measured by connecting to equal or known low re- 
sigtances in series with it, at the ends of the part to be tested, and comparing the 
two falls of potential on these resistances. If necessary, another part of the circuit 
is connected to earth, through a lamp, to promote leakage onthe part to be tested. 
The comparison may be effected by connecting the resistances through testing- 
wires to thetwo circuits of a differential galvanometer, or by connecting them 
to two pairs of high resistances, the middle points of which are connected by a 
galvanometer. If the resistances are all equal, or have fixed ratios, the 
deflection of the galvanometer measures the leakage from the conductor; 
otherwise the resistances may be adjusted until no current passes through the 


energy 
phone Company.) | 


galvanometer, and the leakage calculated from their ratios. The galvanometer 
may have a contact device, to indicate automatically the occurrence of s 
For measuring leakage from rails on an electric railway, the resistanoes may be 
parts of rails. The conductor may include the whole of a system of lamps, &c., 
to be tested for leakage, either with or without the mains supplying it. On a 
three-wire system of lamps, &c., three low resistances are inserted in the three 
supply wires, and connected by three pairs of high resistances to the inals 
of one galvanometer. 5 claims. 


12,471. 3 in electrically-propelled meter cars.” L. Condat. 
Dated June 3 ‚ 1898. Upon the doc) is mounted a generating dynamo 
actuated by any suitable motor. This dynamo enables current to be supplied 
to accumulators either кошо, or intermittently. The advantage of this 
system is that the motor need only be capable of producing the average power 
required, variations in the tractive power being effected by the electrical 


system. 1 claim. 

12,611. “ оез in or relating to ineandesoent olectric lames.” 0. 
Riebensahm, J. Plelochati, H. Friedeberg, and E. Kruger. Dated June 3rd, 196. 
Incandescent lampe. Á cylindrical lamp is held in а socket by а wire helix, or 
otherwise,ard is surrounded by an ornamental outer globe which is secared 
detachably by а bayonet joint or & screw or otherwise, for advertising or 
decorative purposes. 2 claims. 


12,007. “An improved device for fitting reflec shades, or the lke te 
electric Incandescent and other „ б, — June 6th, 1998, 
Globe, reflector, or shade holders, applicable more especially to electric incan- 
descent lamps. The holder consists of a sleeve adapted to fit on the lamp and 
flanged to carry the globe. The sleeve may be slit, to grip the lamp and slotted 
to pass bayonet-joint pins thereon. The globe is fixed by a ring, which screws 
on the sleeve or is secured thereto by a bayonet-joint or олеге. In a 
modified form the sleeve is flanged or flared to fit in the curved neck of the 
globe and tongues are cut and bent over on the edge of the neck; rings may be 
interposed, as shown. 8 claims. 


12,763. “improvements in and to apparatus fer electro-therapeetie 
^ W., Р. Thompson. (Pref. бг. A. Марие Dated June "th, 1898. 


lectricity, administering; electric baths. The invention relates to а à 
which may be employed for baths, for fomentations, and for other applications 
in the dry way. The plates of the battery are suspended by means of a wire 
from a drum so that their immersion, which is indicated on а dial, may be 
regulated as desired. In а shunt circuit is placed an ampere-meter consisting 
of an electric bell the coils of which are adjustable to and from the armature 
and are provided with a pointer wor over a scale graduated in am ; the 
bell will not ring until the current indicated by the pointer is a ed. The 
induction coil is formed with the secondary coil adjustable on the base which is 
provided with a graduated scale; the centre portion of the cone consists of а 

undle of soft iron wires movable longitudinally. The oondu wires are 
formed of alloys of aluminium, phospbor bronze, or nickel. The induction coil 
is connected to terminals in the form of pins, balls, rollers, and the [ike placed 
upon the body of the patient or to terminals in a bath. 2 claims. 


12,706. ‘improvements in or relating to the electrolysis ef guido and арин 
thereior." W. P. Thompson. (М. Mazard-Fiamamd.) Dated June 7th, 1998 
Relates to apparatus for the electrolysis of liquids to obtain the two gases given 
off at the two electrodes without admixture, the gases particularly men 
being oxygen and hydrogen. An outer metal vessel forms the negative elec- 
trode and is provided with an outer channel, and with inner v partitions. 
Both the itions and the vessel itself have projecting ribs, If the vessel is 
made of insulating material, suitable plates must be used as cathodes. Each 
anode having ribs is supported by a conducting bar enclosed in a bell having a 

ffin joint. The bell is itself enclosed in an open cylindrical vessel formed 
n one with the lid, and filled with paraffin oil to form an hydraulic joint. Tbe 
lid has a depending rim dipping into the gutter which contains an insulating 
liquid. Between the anodes and cathodes are diaphragms so constructed as to 
lead &way the two gases evolved se ly. The eme are built up of & 
number of annular troughs which contain the elec уве and have depending 
strips dipping into the trough below, the lowest one Aue into an insulating 
dish. The diaph s are supported at each end of the vessel. The highest 
trough has а deep channel into which dip the lower ends of wallg formed in one 
with the cover. The gases evolved from the anode and cathode are thus kept 
separate, and are led away to different outlets, If the liquid, which for obtain 
ing экеп апа nyerceen is preferably a conducting solution of an alkali, such 
as soda or potash, is allowed to run short, the evolved near the top of 
the vessel can pass through perforations, and bubbling through the oil in Ше 
cylinder escape to the atmosphere, the bubbling calling attention to the want 
of further electrolyte. 8 claims. 


12,774. ~ Improvements in eleotrio railways on a seetional conductor system." 
‚РЁ. Redfern. ted June 7th, 1898. The working conductors and the rails are 
in sections connected through a switch contact on an oscillating shaft to the 
main supply and return conductors. This shaft, weighted to return to the off 
position, carries an armature lying between pole-pieces attached to the sectional 
conductors which are magnetised by electro-magnets on the vehicle. The 
appliance is contained in & road box with a removable cover and an inner box 
enclosing the switch. The rail sections may be longar than tbe supply sections, 
aims. 


or they may be continuous to act as the return. 9 


12,010. “Magnetic instruments.” J. Russell, Dated June Bh, 
1808, Relates to a magnetic balance for measuring the properties of iron or 
other metals. T'wo strips of iron to be tested are secured by non-magnetic 
springs, and stops in channelled supports, which are placed in two stationary 
solenoids. Between these is a third solenoid, carried by a counter-wei hted 
beam, which is suspended and supplied with current wires. The bea 
carries a parallel divided scale, with a movable rider. e three solenoids 
are connected in series, and supplied with current so that both strip 
tend to raise the solenoid magnetically; this tendency is balanced and 
measured by the rider. The measurement may be repeated with different 
currents. wo different strips of metal may be compared by reversing the 
connections of one of the solenoids, so that only the difference in their effects 
acts on the movable solenoid. In modifications, the solenoid on the beam may 
be replaced by a permanent magnet, or by one of the two specimens of metal, 
in which latter case it is surrounded by one of the two stationary solenoids, the 
solenoid on the beam being dispensed with, and the attraction or repulsion 
between the two metal strips measured; the beam and both strips may be 
within one solenoid. Otherwise the strip on the beam may be situated between 
two паге stationary strips of different metals, in one solenoid. The beau 
may be supported centrally, and carry a strip at each end, four or six solenoids 
being used. The instruments may be arranged to use torsion wires or springs. 
The instrument may be used for direct measurements of hysteresis, by supply- 
ing the solenoids with an alternating currentin quadrature with another current 
supplied to the other solenoid from a generator or revolving commutator, or һу 
the use of inductances and resistances in the circuits. 1 claim. 


12,036. "improvements in electric glow lamp fittings.” Siemens Brothers & Ce. 
Limited. (Siemens & Halske Aktion Gesellschaft.) Dated June Sth, 1898. Incar 
descent lamps, connecting caps, Ac. The bulb neck is made with two depressions 
or projections at opposite sides, to engage corresponding parts of а саг. The 
cap is slit near the projections or recesses, to permit it to be sprung on to the 
neck, and may be further secured by placing a spring ring on it. 3 claims. 


12,840. '' Improvements in electric glow lamps." Siemens Brothers & Co., Limited. 
(Siemens & Halske Aktien Gesslleohaty) Dated June 8th, 1898. Incandescent 
lamps, connecting сарв to. The bulh neck is made of oval or oblong section, 
with recesses or projections in its greatest diameter to engage corresponding 

arts of a cap. The cap is of circular section, but is compressed laterally when 
it is being placed on the bulb; when released it reassumes its circular form 
with the projections in engagements. The cap may be alit, and may be secur 
by hooks, solder, or otherwise in an outer ring. lolsim. 


20,033. ''improvements im connectors fer electrical cables er wires.” т 
Miller. Dated December 9th, 1898. Relates to а means for connecting cab s 
or wires, a socket is made of sheet metal having tongues p eure from ез 
side of one end of the socket. These tongues are bent round the cable to whic 
connection is to be made. /2 claims, 
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No. 1,173. 


THE COAL CRISIS. 


Tux supremacy of the English nation may, without exag- 


geration, be said to be due to the natural coal resources in 
Great Britain, and the probable duration of our coal supplies 
is а subject, the importance of which must appeal very 
strongly to every thinking man. 

An era of industrial activity has commenced whiob, 
reacting upon railways, steamships, and factories throughout 
the world, has brought about an increase in coal require- 
ments which could not be foreseen and provided for. As a 
result the supply is short, and prices rise. So far we are 
face to face with a situation which possesses no startling 
features in itself, and which is merely the outcome of the 


“inflexible resulta of disproportion between supply and 


demand. 

Coal is a commodity which in times of threatened scarcity 
does not admit of much economy in consumption. Gas 
companies, railway and steamship companies, manufacturers, 


- and others in similar positions cannot do without their coal 


supply. The statutory obligations under which gas, water 
and electric light companies work, render it incumbent upon 
them to keep up their stock and reserve of coal at a cheap 
rate if possible, but at any price if needs must. It is quite 


. clear, therefore, that such consumers are abnormally sensi- 


tive to the effecta of any scarcity of supply, and upon any 
indication of possible serious shortage, immediately increase 
their purchases with a view to secure a supply before the 
big rise in prices takes place. This condition of semi-panic 
operates, of course, most powerfully upon the rise in prices, 
but if, as is most probable, the present abnormal demand is 
very largely due to “ precautionary" purchases, and the 
demand is, therefore, to a great extent а spurious one, and 
largely in excess of actual existing requirements, the reaction 
—when it comes—will be of a serious character to the 
owners of collieries. 

From the Home Office records it appears that the average 


. estimated selling price of the total output of coal in Great 


Britain was nearly 5s. per ton, the average official value for 
the Scotch ontpat being 88. 11d. per ton. The result of the 
audit of the books of the South Walea owners published at 
the end of May shows that an increase of 134 per cent. on 
the standard rates is secured to the miners in that district, 
making a rate of pay of 487 per cent. above the wages paid 
in 1879. This is the highest rate paid since 1891, when it 
stood at 58 per cent., and miners’ rates in all districts are 


now very much the same as those paid in 1890-91. The 
principle upon which these rates are arrived at shows that 


someone is making a large profit; but as a rule these profite 
have not gone into the pockets of the owner, but, toa very 


. large extent, partioularly in the house coal trade, into the 


pocketa of the middleman. The railway companies, who are 
very large ooal consumers, carry their own coal to wherever 
they may require it, and the actual burden upon them of an 


increased cost at the pit's mouth need be but slight relatively. 
D 
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On the other hand, steamship companies and manufacturers 
who do not possess transport facilities of their own between 
the spot where coal is raised and the place where it is to be 
consumed are necessarily very much in the hands of the 
middleman, who also fixes his own profit upon coal exported, 
but speaking generally, it may safely be said that the present 
price of coal is due entirely to the desire of intermediaries to 
take advantage of the abnormal demand. Nor can they be 
blamed. It is a fundamental business principle to buy in 
the cheapest market and sell in the best. Sentimental con- 


siderations must be left out of account altogether. It must 


be remembered that a good year for prices like the present 
has to compensate for many lean yeara, and when the price of 
coal was very low, as in 1888, the railway and other carry- 
ing companies did not see their way to reduce the cost of 
carriage. However, there is certainly no such rise in the 


price of coal at the pit’s mouth as would warrant per se the 
relatively enormous advance in the prices of all classes of coal 
to the consumer, The Ooal Exchange deals in shilling 
increases per ton, the price at the pit’s mouth varies by 
pence. 

The supply of coal in the world is a fixed quantity pend- 
ing some further convulsion of nature, and every ton of coal 
raised leaves one ton less in our store. Whether or not the 
extent of our coalfields has been under-estimated or exag- 
gerated, it is quite impossible for anyone to say, with any 
great degree of accuracy, since those who profess to have 
special knowledge on the subject seldom agree in their calou- 
lations within a few thousand million tons, and subsequent 
computations by equally competent experts to those who 
reported to the Royal Commission have shown that the 
amount adopted by the Commission is under-estimated. 

In Lanarkshire the visible supplies are being во rapidly 
drawn upon that the manufacturers of Glasgow will an- 
doubtedly have a more or less serious situation to face within 
"` a comparatively few years. In 1892 the available supply of 
what might be termed cheap coal in the e е 
coalfields was oomputed at 265,000,000 tons, which, at the 
rate at which it is being worked at present, would be exhausted 
in 24 years. A similar depletion of available supplies is 
taking place in other of our well-known ooalfields, notably in 
South Btaffordshire, and also in parts of Durham and 
Northumberland. This does not necessarily involve that the 
seams will be worked out in these districte, but that the limit 
of depth at which the seams can be worked at a profit at the 
ruling price of coal will have been reached. 

With regard to the future of our coal supply, it must not 
be forgotten that the basis upon which experts compute the 
amount of workable coal in sight is governed by the cost at 
which coal can be raised, having regard to the ruling price 
at which it can be sold. It is, therefore, clear that any 
economy in the cost of production will bring bodies of ‘coal 
within the limits of “workability,” which before were con- 
sidered impossible. 

The cost of winning and raising oval depends upon the 
extent to which the miner is willing to work, and the 
587 of the apparatus employed in cutting and moving 
the coal. 

As to the question of labour, statistics show that, on the 
average, miners work a little over five days per week. They 
make enough money during that time to satisfy their wants, 
and therefore they do not work one moment longer than is 
sufficient to fulfil this condition. As long as miners’ 
wages are based upon profits earned by the owners, it is 
clear that higher prices will tend to discourage longer 
hours of work, and thus aggravate the position from the 
point of view of the consumer. 

As regards possible economies in the methods of and appa- 
ratus used in winning and raising the coal, more is to 
said than can be introduced in these columns, but generally 
it may be pointed out that hauling and pumping can, in very 
many cases, possibly in the majority of cases, be more effi- 
ciently and economically performed by the application of 


electrical energy than by the methods now in vogue. 
Recently experiments have been made in coal cutting by 
machinery, and this is stated to have been the means of 
turning a loss into a profit at a mine where the seam was 
only 2 feet 8 inches thick. 

y the introduction of electric haulage in a colliery in 
Lanarkshire, the total cost of haulage was reduced by over 
20 ра cent. as compared with the cost of horse haulage which 

hitherto been in use. Evidently this saving must have 
considerably extended the range of possible working of those 
e | f pi bl the dis- 

i e opening up of new pita, notably in the di 
tricts through by the newly compl Lancashire, 


Derbyshire, and Kast Coast Railway, will not be without its 
effect upon our available supplies. 


Any further serious rise in the price of coal, or even the 
maintenanoe of the present price, would operate as a ers 
stimulant upon the inventive faculties of those whose mi 
are endeavouring to reduce to a practical form some of the 
many fuel-saving devices which are now shelved because 
their use is not an absolute 5 

The amount of workable coal in Great Britain may, there 
fore, be greatly increased in this way, and the days when 
we shall only find coal under glass cases in museums, 
relegated to a more distant future. 

hese considerations, however, do not materially assist in 
relieving the acuteness of the present situation, and a 
remedy which probably suggests itself to many minds is to 
pata tax upon coal exported. Of course, to tax exports is 
considered to be a fundamental economic error, and no doubt 
on general principles this is true, but in the days of John 
Stuart Mill things were rather different even when looked at 
from an economic point of view. It would not be easy to 
say what was the rate of increase in coal output during his 
lifetime, but it would be safe to say that it was insignificant 
compared with the 252 per cent. increase during the last 30 
years. What it may be during the next 30 years no one 
would care to venture to suggest. Our have calon- 
lated the “probable” duration of our coal supply upon 
existing rates of output, bat with the experience of recent 
years in our minds, who can foretell what our requirements 
will be in the near future? Consider the coaling of our ships 
of war. At present Welsh smokeless ооа) figures prominently 
upon the Admiralty list, but it is just this class of ооа! that 
finds so ready a market for export. Should it be necessary 
for our Navy to be kept in a more active state in the futare 
than it has in the past, a state of affairs not wholly 
incompatible with the march of evente, we may find our 
supply of suitable fuel—at anything like a fair price—inoon- 
veniently small. 

We now export nearly 80 per cent. of our total ooal pro- 
duction, and most of this to countries which use it in 
the manufacture of articles in which they oompete with us 
in the world’s markets, From this point of view the restric- 
tion of coal exports would be useful. The amount of the 
restriction would naturally depend upon the amount of the 
tax imposed, and if this is calculated with due regard to 
ер of competition from other sourcea, the effect 
need not be an evil one. Thus the country which is mos 
rapidly increasing the amount of coal raised is Americs, and 
the main danger of competition would appear to be in thst 
direction. The difference between the cost of оов] at the 
pit’s mouth in America and in England is not more than 1% 
to 1s. 6d. ton normally in favour of America, and mos 
of the in Great Britain is carried from the pit to the 
ship’s hold at a cost not greater than 1s. 6d. per ton. Ап 
export duty of 2s. per ton on Welsh coal would not, therefore, 
be sufficient to kill our export trade by enabling America to 
supply our present markets, but would o advan- 
tageously in checking the quantity of this valuable miners! 
which is sent out of the country, and thus tending to increase 
the cost of manufacture of many competing products. Sap 
posing the daty on all classes of coal exported averaged 


15. 
Per ton, the revenue aooruing therefrom—ealculeted on lat 


year’s exports— would be about £3,000,000. The g 
principle involved in taxing exports is, of course, an impor 
tant one, but we cannot help expressing the view that having 
regard to the oertain considerable increase in our Navy, 8 
measure designed to prevent the means of using these war 

ips from passing into other hands is, at least, worthy of 
very serious consideration, 
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THE TELEPHONING OF LONDON BY THE 
POST OFFICE. 


(Concluded from page 775.) 
THE ducts will be built in cement to any required number 
and in different groupings. After a trench has been 
excavated to the required depth, 6 inches of concrete will be 
laid, in the centre of which will ba embedded one or two 
Y-irons, according to the number of ducts in the moup. 
After this concrete bed has set, the first tier of ducts will 
laid, bedded in about half-an-inch of cement, and above this the 
second tier will be laid, also bedded in half-an-inch of cement, 
and во on for every subsequent tier till the nest is complete. 
On each side of а group of conduite there will be a wall of 
5 above the top tier a layer of concrete. These 
side and the top layer of concrete will vary in thick- 
ness from 4 to 7 inches according to the number of conduits 
in а trench. 
Fig. 4 shows a section of a group of 12 ducta. 
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In all cases these ducts will carry the main cables as 
distinguished from distribution cables, which will be branched 
off from the main cables at jointing chambers into cast-iron 


i e 
Hem JoiNTING-ÜHAMBEBS. 


Jointing-chambers, or manholes, as they are more com- 
monly termed, will be of two classes, one class for the road- 
way, and another for the footway. Roadway manholes will 

er, and constructed in a more substantial manner than 
any similar class of work yet attempted in this or possibly 
in any other country. They will be built of 14-inch brick- 
work in cement, roofed with steel troughing and steel joists, 
and the manhole entrance will bave a cast-iron frame fitted 


Exchange. 


Subscriber. 


с, Induction coil; в, Bell; т, Transmitter; Recr., Receiver; 
R, Calling relay L, Calling lamp 


Fia. 5. 


c, Condenser 


with wooden blocks. The dimensions will vary with the 
number of cables to be brought into a manhole, but three 
standard sizes will be 4 feet wide, 8 feet long, and 5 feet 
6 inches deep (to take 18 cables); 5 feet 6 inches x 8 feet x 


6 feet (to take 28 cables); and 7 feet x 8 feet x 6 feet (to 
take over 28). For the City work the last named will be the 
most common size used, but there will no doubt be some 
special manholes of larger dimensions. 

The footway manholes will be of 9-inch brickwork, with 
York stone roofs resting on light steel joists, with the ordi- 
nary cover frames with stone slabs. e dimensions of this 
class of manhole will be considerably less than those for 
roadway work, and will be governed more by the space avail- 
able than by the number of cables. 

The large manholes in depu and footway are for the 
main cable work, and are to be built at an average distance 
а of 150 yards, but of neoegsity the intervals between 

manholes in the City will be much less in many cases. 
These main jointing-chambers, when they are in the roadway, 
are to be connected with each footway, and when the man- 


сг. Che 


T, Transformer; c B, Common battery; C Ri, c Ra, Clearing relays; c L., c Lo, 
Clearing lamps; к, Speaking and ringing keys. 


Fia. 6. 


hole is in one footway it is to be connected with the oppose 
footway. In cases the connection will be e by 
means of cast-iron pipes. 

These connecting pipes will contain the cables which are 
to be used for distribution purposes, and which will be 
carried along the footways in cast-iron pipes. At intervals 
depending on the number of subscribers on the various routes 
small boxes will be fixed in the footway, and from these the 
cables or wires to serve subscribers will be carried into the 
buildings. | 
SWITCHBOARDS, 

The switchboards for the Central Exc will be fitted 
to accommodate 10,000 subscribers, whilst the switchboard 
for what may be termed the inner ” sub-exchanges, such as 
Westminster and Kensin will have a capacity of 2,000, 
but will be so constructed as to admit of their being added 
to as business develops. 

For the “outer” sub-exchanges the switchboards will, as 
a rule, have an original capacity of 600, but will be made 
80 that additional panels may be added as required. 


CENTRAL BATTERY SYSTEM. 


The system of working to be prine in the City Exchange 
and the inner sub-exchanges will be that known as the 
“central battery system." As the title implies, ^ central 
or common battery, usually 24 volte, is fixed at the Exchange, 
so that no battery is required at a renter’s office. i 
mode of working is especially adapted for large exchanges 
where secondary oells are available and where the sub- 
soribers’ circuits do not exceed two miles in length. Under 
such conditions this system of working is very efficient. 
For the outer sub-exchanges and for long subscribers lines 
the common battery system will not be employed. 

In central battery working the apparatus arrangements 
are such that when the receiver at the subscriber’s end is on 
its hook the circuit there is not continuous, but is made 
through a condenser and magneto bell (this is to admit of 
а call being received), whilst at the Exchange end the lines 
are joined together throngh a relay and battery. The action 
of lifting the receiver by a subsoriber makes the circuit con- 
tinuous through the speaking apparatus. This sends a 
current through the Exchange relay and thus causes a lamp 
to light, so gaining the attention of the operator auto- 
matically. 

At the Exchange the cords used for making connections 
have transformers joined across them, the coils of these 
transformers being divided at their middle points, and 
between the halves of the coils the common battery is 
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placed. These transformers and the common battery thus 
respectively take the place and fulfil the function of the induo- 
tion coil and battery which are required at the subgoriber's end 
for the speaking circuit in the ordinary system of working. In 
the common battery system there is still an induction coil in 
the subecriber’s telephone set, but ita fanction is a * hearing," 
not a “speaking” one. Olearing lamps are connected up 
with the cords in sach a way that the act of replacing the 
subscriber’s receiver upon the hook automatically causes a 
lamp to light. and the operator disconnects, thus restoring 
the subscriber’s line to the normal. | 

Figs. 5 and 6 show diagrammatically the connections at 
the subecriber's end and at the exchange. 

This system has been extensively adopted in the United 
States with excellent results. It has several advantages. The 
signalling is entirely automatic, and this reduces to à minimum 
the demand upon the time, patience, and technical knowledge 
both of the renter and the Exchange operator; the absence 
of batteries from the subsoriber’s office saves the / 
usually allotted to these articles, which are often looked upon 
as objectionable adjancts to the telephone, and hitherto 
tolerated simply because they have been considered indis- 
pensable. Furtber, as the majority of faults at the sub- 
scriber’s end are at present found to be in the battery circuit, 
tbe subscriber will be less troubled by visits from a lineman, 
and, incidentally, it may be remarked that this means to 
the Post Office a saving in skilled labour and in battery 
materials. 

RATES. 


The Post Office telephone rates for London have not yet 
been published, but they will probably be based on the 
“ toll ” rate system already announced by the Post Office for 
the provinces, as against the flat rate system which has 
hitherto been in vogue in this country. The annual rental 
quoted by the Post Office for provincial towns is £5 to 
cover 500 free calls, with a small graded charge for calls 
beyond that number. 

e toll system will obviously appeal at once to the small 
users of the telephone. It will undoubtedly, however, very 
shortly find favour with large users as well, for it will have 
a tendency to induce the renter, but more particularly his 
staff, to be more careful with calls.“ Under the present 
flat rate system indiscriminate use is made of the tele- 
phone by all and sundry. Even the office-boy does his 
“little talk" by means of it. The result ie that many 
business calls are postponed or cancelled altogether, and the 
interesta of the firm suffer in consequence. This has been 
borne out by statistics from America and Switzerland, which 
proved that with a flat rate system the percentage of ''in- 
effective” calls greatly exceeded the number under the toll 
rate system which is now in vogue in both these countries. 

In America it is found that more real business is 
done, and more expeditiously done, under the new regime, 
than under the old, It is, therefore, safe to assume 
that а system which has commended itself to the sharp 
business men of America, a country which is, by the way, 
at present much ahead of us in matters telephonic, will soon 
. become popular with the commercial community on this side 
of the Atlantic. 


LEGAL. 


Tue Jannus Авс Lamp anD Erzorni0 Company, LIMITED, 
v. JOHNSON. 
(Concluded from page 782.) 


Monpay, May 7TH. 


Мв. HERBERT JohR MARCUS proved the execution of an agreement of 
March 23rd, 1897, between the Electric Arc Light Oompany and the 
Jandus Arc Lamp and Electric Company. 

This closed the plaintiffs’ case. 

Mr. BovusriELD said that with reference to this claim of title, what 
they bad to look at was what was the position of things on March 
24th, 1698, and the question was, of course, what controlling patents 
they then possessed. At the dateof the license the maker was taken 
entirely on trust. They were getting certain patents, those patents 
were to be controlling patents. They asked the defendant to take 
а license, and he did во on the assurance that he was going on with 
the rest of the trade, and was going to get it on the same 


terms. They had а remarkable form of lice 

were no more entitled than they were to go outside its terms. At 
the date of the license he should say that as to 

they had not got it, and had not the right to get 
question of title he should submit the plaintiffs had made no еме. 

Mr. Justice FARWELL: If you satisfy mo that they had not got it 
either in law or equity, then I shall be with yos. 

Mr. BovsrrmrD said the agreement of March 23rd recited that 
vendor company claimed to have certain rights in the Howard 
What bad become of those righta ? 

Mr. Justice FARWELL: The legal title being in Marks 
Tec оер being duly registered - that would be сопојивіте 

no 
. Mr. BoosrrELD said that was primá facie evidence of the title, 
it came after the date. They could have no further facts after 
date of the license. In this document there was a clear notice to 
the world and to the parties that it was the vendor company 
claimed the right to the Howard 
personal t under seal 
agree 
it that meant that he would make a struggle to get the patent for the 
Electric Company. 

Mr. Justice FARWELL: It meant, if he got the patent, he would 

ent. 


convey it acco: to the 
Mr. Bo $ were, first, thet 


Е 
8 
Ё 


"uH 


Н 


reete es Мыш was шу эу. ылары 
ап е was relying upon. e next was, 
thatthe title they were rely 


matter if you are right. Assume that you could not have specific 
performance of an agreement to do the best you can to get the 
because it is too vague, or it is 

get it. Oannot you, after that, specific performance ? 

Mr. BousriBLD said that was a point for his Lordship to decide. 
Learned counsel then directed his Lordship’s attention to the specif- 
еца. pe laing and defe danta 5 The specification 

stween the p "ап еп "ap е 
spoke of '' the enclosed air and gases between the outer and inner 
envelope make the differences of temperature on the two sides of the 
arc-enclosing envelope less, and thue protect it." It was wanted 
therefore to have an enclosed space, which was got by what was called 
a closely fitting conical reflecting hood. Now the defendant fo 
if he enclosed his like that he cracked the outside globe, and 
fore what was done was this:—First of all he had not 
conical hood business and that та dun equ 
had was а globe, as he was Пед, and as 
was entitled to have a globe to keep draughts off, and he 
for the free escape of the heated air from the globe for the 
reason not merely because he did not want to do what was 
the specification, but for the very good re: «оп that if he did 
it, it was found by experience that the top screw of the outer 
cracked off. 

Mr. ADOLPH WUNDERLIOK, recalled, said he was quite 
with what had been done in reference to enclosed arc lamps. These 


ШЕК i 


time. | 
You never believed it to be of any good ?—N. * of any real utility. 
Mr. Gar summed up the plaintiffs’ case. Не contended that the 
two claims must be construed, for the purposes of infringement, so м 
not to exclude mechanical equivalents, and if that was so, he sub- 


mitted they wereentitled to sucoeed. 


JUDGMENT. 


ys 
interest there recited to be believed to be in the Electric 
Company, and that is not got rid of. It seems to me 
answer to that is that I had here the Patent Office register. 


Vol.48. Ro. 1,173, Mar 18, 1900.] 


. THE ELECTRICAL REVIEW. 


817 


that the Jandus Company are registered as sole proprietors under an 
ent from Marks, and were so registered on May 10th, 1898. 
The second point which he takes is this; He says the agreement is 
nudum pactum, becaure in effect the Jandus mpany took from 
Marks, and from the Electric Arc Light Company. can only tay 
so far as nudum pactum is conoerned, I really do not follow it. 
Marks executes a memorandum at the ond of the agreement, in which 
he raya: “I personally agree to carry out the provisions of this agree- 
ment, so far as relates to matters under my control, as though I had 
been an original tothiesgreement." That sgreement contains, 
amongst other a, a provision that The purchaser company will 
рау to the vendor company a further sum of £1,500 upon the vendor 
company assigning or obtaining an assigoment from the purchaser 
company of the said Howard patent." How could that be said to 
be a nudum pactum, when it is in effect an agresment by Marks in 
consideration of the payment at his request to the Electric Aro Light 
Ocmpany to procure to be assigned the Jaen I fail to see. That 
point seems to me to come to nothing. Then there was an ingenious 
point suggested, that this was an agreement of which ycu could not 
get specific performance, and therefore it was said if you could 
not getspecifio performance you did not get the equitable 
title at the date of the loense, because it is by reason of your 
being able to get specific performance that equity considers that 
as done which ought to be done, so that the equitable title pues. 
Mr. Bousfleld pressed upon his Lordship that this was really an 
agreement to give services, and not an agreement to assign a patent. 
But he could not shut his eyes to what was the true intent of clauses 
2 and 3, which Mr. Bousfield read of the agreement, although there 
was this to be said in Mr. Bousfield’s favour, that the parties had 
some inscrutable reason for not going on in termsto say that if and 
when the Eleotrio Arc Light Oompany should get that Howard 
patent they would assign it. ut, continued his Lordship, 
I find these words by implication in clauses 2 and 3. The 
fa pressed upon me was this, that it would be 
y damages and not specific performance. That argument in itself 
assumed a contract to assign, because you could not get damages 
for breach of a mere agreement to do the best you could, if you 
had actually done the best you could to get the assignment, and, 
therefore, the only matter for which dameges could recovered 
would be for not assigning the patent when you got it. Thatisto my 
mind the true meaning of thesgreement. And if that be so, if it be 
the effect as Mr. Bousfield put it that you could only get damages, 
it is fatal to bim because whether the remedy be damages or specific 
performance, the right of action is the same. That leads me to the 
point of substance in the case which is a question whether the article 
made by the d: fendants infringes the invention of the plaintiffs во as 
to be really made within the licsnse. Now, I haveh an argument 
which would have had very considerable force if it had been addressed 
to the validity of the patent, but it is not open to the licensee, and the 
whole of the struggle was to get in evidence by putting in former 
specifications, and the struggle to put in evidence which I have over- 
ruled, and to which Mr. Bousfleld returned again and again is entirely 
with a view to show that the patent was not good. Over and over 
again in the course of the witnesses’ evidence, and in the course of 
Mr. Bousfield's address it was plain that what he was striving for 
was to do that. Now this is not open to bim. Не is bound to admit 
that the patent is good, and that being so, I am proposing 
to construe this patent simply and solely by the words the 
riies have used contained in the four corners of the specification. 
hat I have to consider is, whether, in the fair meaning of this 
patent, the defendants’ lamps are infringements or not. On the 
evidence as it stands—leaving out Mr. Wunderlick's, as to whom I 
have already made some commente, and I do not like to say a thing 
of that sort twicc—it seems to me that there is no dispute really. 
First of all, it is "an arc азр т its aro enclosed in а trans- 
parent or translucent envelope, closed airtight on all points below the 
arc.” His Lordsbip went on to say that everybody agreed there that 
“ closed airtight” did not mean hermetically sealed, inasmuch as he 
had had explained to him the object, on one side, of preventing a 
carrent of air arising, and avoiding, as far as posaible, contact with 
the carbon, and on the other side, to allow some escape of the hot 
gases, which otherwise might cause an explosion. He had got what 
was reasonably plain on the face of the specification—a provision by 
which you could not have a hermetically sealed enclosure, nor could 
you have one, nor did you desire to have one, which was open to all 
the winds of heaven. The invention was of something which gave a 
mean between the two. He was invited to say that closed airtight 
on all points” was so airtight on all points below the arc as to 
necessitate the provision of ‘a plug at the top. He did 
not think that was a fair construction. The recital part of 
the specification showed that although the inventor dealt with arc 
lamps with enclcsures and with valves, he also dealt with those where 
there may be an opening not by means of a valve. It was said, 


agreed with bis Lordship’s view. He thought that Howard had 
described all practical purposes for making the lamp. It s:emed to 
hie Lordship to be a plain case of infringement, and therefore there 
must be the order as asked. 

Mr. MourTos: There will be judgment for the plaintiffs on the 
claim for the account, and for payment o£ the royalties and costs. 

His LonpsHIiP: That is so. | 

Mr. Guay: With regard to costs, my lord 

Hie Lospsuir: Yes, there is that particular item; I said I would 
not make them pav for that. 

Me. MourroN: Yes; those costs of proving the title. 

His Lonps HI: You must pay any costs of proving the title. You 
ought to have produced that before. You cannot have an order for 
payment until you have got your account. 

Mr. MouLTON: It will be an order for an account and payment of 
royal:ies then. 

His Lonpsm: Yes; when found Mr. Moulton. I do not think the 
form of your account is quite right when it says you seek an account 
of all lamps made under the license. 

Mr. Moucton: Made or sold? 

His LoRoszuiP: The Registrar pointe out to mo that that is not the 


common form, all lamps made or sold." 


Mr. Gray: Then, my Lord, they succeed as on two patents and 
they have only proved iafringement of one patent. е 

Н s Logos: I do not think that bas made апу difference as to 
ccats. I am not favourably impressed with the honesty of your 
defence. I am not disposed to give you any favour at all. І вое no 
reason for making any differerce. | 


CHAMBEBRLAIN & HOOKHAM v. THE CORPORATION OF BRADFORD. 
(Continued from page 784.) 
TuESDAY, May 8TH. 


CRCSS-EXAMINATION of Mr. Hookham continued. 

Mr. Ogres: Just look at page 5, where we come to permanent 
magnete. In place of electrc-magnets as described and represented 
I prefer using for smaller installations permanent magnets, a number 
of bar magnets being substituted for the electro-magnets represented 
in the drawings, though I may use magnets of other shape or con- 
figuration ” ?— Yes. | 

Now, ie not this model which I have got in my hands a model of 
what you call there a number of bar magnets with iron pole-picces, 
which are represented by the black wood? (Handing the model to 
the witness.) 

The WrrxESS: The red wood is meant for steel magnets. 

А Steel bars ?—Yes. Тоа would produce the result that mine pro- 
uces. 

Oross-examination continued : No magnet of that form was used by 
the defendants. The defendants was another shape or configuration. 
The term “ pole-pieces " used in his specification meant pole- pieces, 
or added pole pieces, as distinct from the magnet itself. There was 
nothing in his specification which showed that he contemplated a 
magnet without an added pole-pieco. The witness stated that the 
principle of having an electrical generating machire "having a con- 
stant field and working on constant resistance or stated generally by 
any arrangement involving the motion of a conductor relatively to a 
magoetic field, the strength of the field being maintained constant 
and the current in the conductor being aie kari to the rate 
of rotation” had been already been explained and described by a 
great number of people. The merit he claimed was applying the 
principle to the electric meter. His first claim was an electricity 
meter for measuring currents consisting of an electromotor with con- 
staut fiald. For the purpose of measuring currents a constant field 
was necessary. If you wanted to measure energy a constant field 
was destructive. 

Mr. Cripps: “ Arranged substantially as hereinbefore described,” 
as regards any of your arrangements, whether commutator or any 
other poi.f. What І want to call your attention to is, that there is 
no arrangement in the defendants’ meter which is anything like the 
arrangement that ycu have adopted in the motor part of it?—I am 
afraid that is hardly for me, but if you ask me І should say it is 
covered. 

Oross-examination continued : The meter as used at Bradford had 
a practically constant field. | 

. ОВІРРЕ: Dolet us consider. Supposing there is a variation in 
energy, the meter would show it, because the field would be ínoon- 
stant ?—Certainly. 

Bat if you have no variations in your electromotive force and do 
not want to measure it, then you might get the same result with one 
machine as with another? —That is cur case. 

But if you want to measure energy, and have to measure it, then the 
defendants’ machine is an inconstant machine, and it is essential that 


moreover, by one cf the witnesses that provided with a plug at mo pi is inconstant ?—Yes, but Bradford does not want to measure 


top, would not apply to D.O. 1. On the evidence I fiad it does. 
disregard that cular item of evidence, and I understood Mr. 
Bousfield to admit it. At any rate, whether he did so or not, I think 
itis so. Ten we have some little light thrown on the meaning of 
closely fitting by the next words: “Having a closely fitting 
feed opening for deposit of carbon.” It was plain to his 
Lordship, as Mr. Boni field dapes out, that “closely fitting 
feed ” there referred back to the closely-fitting feed mentioned on 
page 2, line 25, of the former specification, which was a “ compara- 
tively close fitting." So he had words which under the rules of con- 
struction allowed him to read as " comparatively” close fitting. All 
the witnesses agreed that it meant comparatively close fitting. To 
his mind D.O. 1 came within Olaim 6, and it was said to come 
within Olaim 12. He did not propose to go through the evidence in 
detail. It would be convenient to refer to it in another place if 
necessary, but he should like to point out that Prof. Thompson 


energy. 

Now in order to get constancy of field, you either have а saturated 
magnet ог а permanent msgnet?—Yes, or І give a third method, 
page 5, line 3: “In electrical cirouits in which the electromot. ve 
force is prac ioniy constant, this degree of saturation in electro- 
magnets is nct essential.” Then I go on to say what I prefer. 

Oross-examination continued: S» far as the defendants are concerned 
in connection with the motor part of their machine, they neither had 
a saturated magnet nor a permanent magnet. He could not agree 
that they had no device whatever for obtaining a constant field. 
Bradford took the device of putting it apon a constant circuit; the 
motor itself, he agreed, had no such devic 

Iam taking the motor itself.—Bat you see we only attacked it 
where used at Bradford, where the field is practically constant, 

I think we could soon dispose of the fallacy of that argument, but 
what you mean is tbat if you have а machine to measure energy, and 
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yen make energy entirely constant in a number of cases, so far as it 
s energy, you do not care for it ? —That is so. 

Oross-examination continued: Au electric brake with a permanent 
magnet was in no sense new at this time. He knew a case where a 
disc was used with the electro-magnetic brake, but he did not 
remember one with the permanent msgaet. 

Mr. Cripps now said he was going to tbe third claim. He thought 
it was the only other claim, as far as he knew, that any weight was 
put upon. He might, perhaps, tell his Lordship what the point was. 

t was hardly cross-examination, and it might be convenient fot him 
to know that if the third claim was taken as an adjunct to the first, 
that was to say, in connection with the meter for measuring currente, 
be had no fault to fiad on disconformity or any other point. Bat if 
bis learned friends were going to say that apart from the meter for 
measuring currents, this third claim was a sort of general claim for 
electricity meters generally, then he should have to point out that as 
nj i the provisional was concerned there was no indication of that 

ш LompaHrP said that Mr. Moulton had made out no such case 
as { 

Mr. WALTEBR: We say that it measures ene 
constant the H. M. F. is constant. In Bradfo 
rent and nothing eise, and in that current the H. M. F. is abso 
constant. 

Mr. Свіррв said that he would leave that point. 

The witness was next questioned as to Siemens’ energy measurer. 
The brake power there was from the fan, which oould be seen at the 
bottom revolving in some flaid. There was what was called a series 
motor in connection with that fan. 

I am patting to you that the motor there, as far as the motor is 
concerned, is exactly the same as the defendante—there is no 
difference ?—It looks to mo as if the armature carried the curreat to 
the meter.—Yes, I believe that is so. 

Oross-examination continued: Could not anyone taking Siemens’ 
energy measurer and putting in the electric brake for the fan have 
produced an e meter I:ke the defendants ?— Well, apparently 
Biemens could not. Of course, it seems easy when it is done. 

I put it to you, was not the practical diffculty simply the invention 
of a suitable form cf commutator ?—Oh, dear no, certainly not; there 
were other difficulties. 

Orose-examination continued: The wattmeter was a meter for 
measuring energy. 

Your attention has been called to Ayrtonand Perry. Now I put it 
to you that every feature in the defendants’ energy meter ia found in 
Ayrton and Perry, and the only difficulty that Ayrton and Perry did 
not get over was the friction point ?—I should say that almost every 

ble form is mentioned in Ayrton and Perry, and, of course, the 
efendants make a selection, but I think it has almost logically 
exbausted all the possible form in theory. 

The WrrNESS stated that he took exception to the learned counsel 
speaking of the Ayrton and Perry meter.—There was no Ayrton and 

erry meter. 

Then take the Ayrton and Perry specification, does not that 
describe everything that is „ and describe it accurately 
for the meter, that i¢ does not show a way of 
getting over friction ?—I should bave read it through from that 
point of view. I do not remember that it shows how to get the 
constant field for the brake їп practicable form. I do not remember 
that, but that is the first point that occurs to me. 

I am putting to you that in Ayrton and Perry you find e 
that we have in the defendants’ meter, except they do not get over 
the difficulty of friction, which has been got over in the defendants’ 

"meter ?—Y ou find а sort of suggestion of everything. I do not think 
роя 00 anything that helps you towards making а meter, except а 

theory of the Foucault brake, which, of course, was a great 
thing to point out from the point of view of theory. Iam not 
diminishing the valae of that from the point of view of theory, 
but it did not help people to make а meter. 

Oross-examination continaed: Speaking from memory, he should 
have said thatin 1887 Ferranti's was hardly a practical meter. 


, and if the energy is 
it is 5 cur- 
ately 


WapNESDAY, Mar Этн. 


Warn the hearing was resumed on Wednesday, Mr. НоокнАм again 
wentinto the witness box and was further cross-examined by Mr. 
BousrFIELD. Shown Munro's specification, he said that as regarded 
the theory of а meter, apart from the point of constancy of pressure, 
the theory was in that specification, but there was a great absence of 
detail. It did not even refer to the element of friction as a disturbing 
element, and probably the patentee there did not know of it at the 
time. The friction in the instrument which was made under thst 
specification was 50 times greater than in his (Mr. Hookham’s) 
meter. 


have a constant field. So far as he had a constant field, he would 
have the driving force proportionate to the current.—The brake 
portion in Handford was quite different to his. 

Mr. BousrFIELD then referred the witness to Weston's first speci- 
fication and fig. 7. This he said was an indicator, and instead of 
metering ampere-hours it indicated by а pointer the number of 
amperes passing at the moment. There was a little cup in the middle 
in mercury. Instead of the current being able to rotate that cup 


continuously, it was only able to turn it until the resistance created 
by the spring was itself sufficient to turn the turning force ct 
the current. Having done that it stopped there. For that he wanted 
a highly constant field. Ia Weston's specification there was what 
was called an electrical meter, and his plan of measuring the cur- 
rent passing was to cause а flow of mercury from one vessel to another. 
шоир get that, he wanted to have а powerful and constant mag- 
n tic 

The Wrrxmss added that a motor with an armature working in a 
constant field was not his invention. That was found in two or 
three of the prior apparatus. Weston bad the idea of large pole- 
pieces closely frontiny, and the idea of winding his electro-magnets 
so that they were saturated. It was true that Handford wanted a 
constant field. His objection was that the winding, such as Hand ford 
had shown, wonld not give him a constant field. 

Вар g I wanted to make а Handford meter, and for tbe рш- 
pose of getting the field constant I wind the msgnets to saturaticn, 
thereby simply using the knowledge open to the world and outside 
my specification, do you say that your second claim would prevent 
my doing that? 

The Wrrness replied that he did not think that saturation had 
occurred to this patentee. Не thought it was a question of mere 
law. o fact, he did think that his second claim would 
prevent it. | 

Mr. BousrIBLD asked the witness what he thonght would be the 
result if he took a Siemens energy meter with a disc and used a 
known magnet to brake it. If it turned out to have а constant and 
powerful field substantially in the way or according to the instruo- 
tions he gave, he should say it would be an infringement. 

Mr. BousrIELD: Here is a known type of magnet, and it turns out 
to be strong enough and constant enough to do that. You sy it 
comes within what you taught the world ?7— Yes, that is what I say. 
Denna tot шры alusletaly ан нува мышы 

epres for produ ап absolutely permanent and po magn 
He thought there was а great deal in putiing the pole-pieces close 
together. To preserve the strength of a megnet it was necessary to 
keep the magnetic circuit closed. The closer the poles of a magnet 
were together the more complete was the magnetic circuit, and the 
less loss took place. That was common knowledge. 

Io answer to his LonpeurpP, Me. BovusrrELD said that the defen- 
dants’ case was that magnets of the dimensions of the plaintiffs’ 
ман used for similar purposes before the date of plaintiffs! speci- 

on. 

Mr. Восвғгвгр said that tbe defendants had had considerable 
research as to the different and best processes of manufacture for the 
msgnets. They relied проп the ageing process for the purpose of 
getting the magneta constant. They had them magnetised up to the 
higheat point. Then they were put on some rotating instrument 
which passed through boiling water and out of it again and again. 
That let down the magnetism some 15 per cent. In that ageing pro- 
cess the defendants found that they got the magnets practically con- 
stant. (To the witness.) In doing that we are not borrowing from 
anybody ?—No; on the contrary, I think you are doing what is 
еу unnecessary. I have bad a very large experierce in this 
subject. 

т. BOUSFIELD: Is it possible to make a meter for alternating 
N according to the description given in your specification ?— 

t 80. 

The WrTNESS added that he had never made a meter for alternat- 
ing currents according to this specification. He could make such a 
machine on another plan and more cheaply. | 

Mr. BoUsriELD : I put it to you that there is not sufficient descrip- 
tion bere combined with the common knowledge at the date to 
enable you to make an alternating moter which would work ?—Yes, 
certainly it would. Take a Siemens meter and put on a brake disc, 
and if you follow my directions you will have a perfectly suitable 
meter for alternating current. Do that and the thing is done. 

Mr. Mobr ron re-examined the witness, dealing fiat with previous 
specifications. There were, he said, two classes of meters, those 
which measured current, and those which measured total power. 

A spur wheel can be used for measuring current, can it not ?—If I 
ae properly what a spur wheel is, it would have no brake 
a 


In reply to the judge, the learned coun 
that Munro was th an indicator of 
a meter at all. | 

Wrrurss explained that the angle through which the wheel was 
turned was a measure of tbe current passing at the moment. 

Mr. Justioe FARWELL suggested that it would be better to take 
this evidence from an expeit, which the witness did not represent 
himself to be. 

In farther examination, the WrTNESS said that neither Munro, 
Handford, Ayrton and Perry, nor the two Weston’s specifications, 


would bave enabled persons in their day to make a practical meter. 
He did not think that Jamin’s papsr would put people in the way of 
making constant strong magnets, such as he ави referred to. For 


suitability for use in a meter, the union of constancy and power was 
necessary. To the best of hia knowledge no one bad before pointed 
out how suitable permanent magnets for an effective meter comld be 
obtained. In his own specification he might have two magnets, of 
which one was strongly magnetised, and the other not so strongly 
magnetised. With regard to reversal of function in the armature in 
the field, it was, generally speaking, quite possible to take your choice 
whether you the current through the field or through the 


armature. 
Does that apply to a circuit of constant potential, such as an 
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нь light circuit. Is there then any difficulty in using either ?— 
0 


Wrrness considered that in the case of а current which would vary 
greatly, the small current would be through the armature. In that 
case the saturation would be on the stationary part. Apart from the 
cost of energy, there would be no difficulty in that at all. Supposing 
for any reason it was desired to get saturation in the working part, it 
was by no means impracticable. A reading the Hookham 
specification would, he believed, be able to do it if he chose to. 

Mr. Mourron intimated that he would only examine the Witness 
on a few points, and the others would be taken in detail from subse- 
quent witnesses. 

The WrrwEss declared that as to practical construction as contrasted 
with theory, in his opinion, neither Deprez's publication nor Ayrton 
and Perry’s publication would have enabled a person to make a useful 
meter. Ayrton and Perry had not, within his knowledge, made a 
meter at the time of Witnese’s publication. 

How many yeara was it before they succeeded ?—0One of them, 
Prof. Perry, made a meter, I think, in 1890. 

Wrrurss said that in the same year he took out a specification for 
an energy motor, but that was before the publieation of his first speci- 
fication. The two were concerrent, and were at the same time in the 
Patent Office, 

Ia regard to the infringing meter, was it an infringement inasmuch 
as the current paseing through the armature is with a constant 
potential ?—Yes. There was а shunt coil in the field. А little 
current ran through that, quite independent of the lamp circuit. 

Bo there is a complete motor apart from the lamp circuit ?— 


y. 
If, said the Wrrnuss, in order to get h contact so as to have 
no resistance at the commutator brush, you had excessive pressure, 
. that gave friction. It was so Lug Pg to get good contact, that it 
had to be sought, even 3 gave friction. Не could not see 
that 16 made апу difference whether the pole- pieces were cast in 
one or joined on. His original meter was a practical meter in its 
time, and not surpassed in accuracy by any motor meter, though sur- 
passed by the Edison deposit meter, and bly by the Aron 
meter, which worked by clockwork, but not any self-conteined 
moter. 
Mr. James BSwINBURNE, examined by Mr. WALTER, was the next 
witness. He said the importance cf meters was fully realised long 
before 1887, though actual demands for instrumenta were small. As 


early as 1884 inventors were endeavouring to find a meter. The 


essential requirements of а meter were that it would measure elcotric 
energy, or in practice the electric current; if must have a proper 
range, and, of course, ba accurate throughout that range. It was 
useless having a meter which was useful for 10 lamps bat useless 
beyond 12 lamps, and the meter must start with one lamp. In those 
days there was difficulty in getting a meter which would start with 
one lamp when there was a large installation. It often happened 
that a houteholder constantly burnt one or two lamps in a dark 
passage or apartment, and the revenue from those one or two lamps 
was of even greater importance than from the number of lampe used 
a very short time. As regards the use of magnets, he knew of 
no one before Hookham who designed permanent strong magnets, 
‘although fairly strong and fairly permanent magnets might have 
been found in various places. Hookham's use of mercury he thought 
was new. Mr. Hookham was right in pointing out the advant:ge of 
having a constant field, and if he might respectfully say so, took a 
июен means of carrying it out. 
you know what meters were, in fact, in existence at the date of 
Hookham's speciflcation?—F'erranti I remember working at his 
meter from 1884 onwards. I do not know whether the Ayrton meter 
was at work at this time. I do not think there was any meter in 


actual use. 

There was the Edison deposit meter ?—That, said the WrTNESS, 
was not in use in this country, though in extensive use in the United 
Btates. The Ferranti meter was not о? the Hookham type at all. 
The motor part should have followed the square law, and the brake 
patt of it ought to have followed the square law, but neither followed 
any law accurately. Ferranti's meter had a fairly good range. І: 
worked on entirely different lines to Hookham's meter. 

The WiTNESS was taken seriatim through the specifications prior 
to Hookham’s. Munro employed a Barlow's wheel. There was 
nothing in his paper to show that he knew anything about the action 
of a brake. Manro, in his opinion, did not teach anything as regards 
the on of a meter, and would not enable a person to produce a 
p meter, Ayrton and Perry pointed out the use for & meter 
of a motor, and their fication gave a full explanation of 
the theory of what he d calla straight-line meter, but it did not 
carry the matter beyond theory. 

I think we learnt from the patentees in the witness-box at the last 
trial that they had not produced a practical meter 7— We did hear 
something of the kind, I believe. 

In your view, would this enable anyone to make a practical meter 
on the lines laid down ?—I do not think it is necessary to go into 
hypothesis at all; it did not. There is not enough disclosed. 

As regards Handford's specification, Wrrasss said he found no 
instructions given respecting the saturation of the magnets. It taught 
the manufacturer of a meter nothing. Abel’s specification was not 
for an ampere-hour meter, but wasa meter recording the flow of cur- 
rent at any particular moment. This gave no ind:cation as to the 
strong magnetiration of the magnet. Yeatman’s specification of 1885 
concerned the motor only, and not the brake, and told nothing about 
the brake. It did not teach the world how to manufacture a meter 
that would mete. Weston had got the field megnets. It did not 
teach Hookham's invention ; of course it went in that direction, but, 
in fact, the knowledge was not Weston’s. It was common knowledge 
at that date that saturated field magnets oouid be used as instruments, 
Weston in his other specification of 1885 might have had a 


pious wish to obtain an ampere-hour meter, but it did not work. The 
apparatus would not work at sil unless it had a very considerable 
current passing. As regards meter construction, it contained nothing 
to lead anyone to а successful meter. | 

Oonstanoy of field had been used in measuring instruments before, 
but not in meters? —Yes. 

WrrNISS said Siemens had suggested for the purpose of a brake a 
device of fluid friction. Deprez gave to the world nothing 
more as to the constructional part than Ayrton and Perry, 
and no direction as to how the strength and permanence of 
the magnets should be obtained. Depres did not disclose 
plaintiff.’ invention. There was nothing to be learnt from Handford 
and Siemens with reference to powerful constant magnets. In his 
opinion the researches of Jamin did not disclose the Hookham 
invention. He also thought that Dredge’s specification did not dis- 
close Hookham's invention. He was acquainted with the meter used 
at Bradford. The motor was a atrajght-line motor, and the brake a 
straight-line brake—permanent magnets from permanent magnete. 
It followed the straight-line law, and gave strength and constancy fo 
the field. That followed in his view the instruction indicated by Mr. 
Hookham. At Bradford there was a constent pressure supply. 
Upon the mains ueed at Bradford the character of the field would be 
constant acd the little auxiliary forca would be constant. The meter 
could not work properly without a constant field. The meter in use 
at Bradford measured ampere-hours. 

At the conclasion of hearing of the witnese’s evidence-in-chief, the 
further hearing was adjourned till Thursday. 


THURSDAY, May 10TH. 


Ма. Janne SwmBURNE, cross-examined by Mr. Ones, said that 
пе зе machine consisted of two parts, the motor and the 
ra 

You say as to the motor the substantial difficulty at the time was 
practically the question of friction ?—I thought that was so. 

Now, as getting rid of friction, do you sucgest that the 
defendanta took anything at all from plaintiffs specification ?—No ; 
I think the defendants got round the difficulty in another wav. Well, 
that brings me to the brake. You say it has to be constant ?—Yes. 

I suppose by constancy there you refer to the mains ?—Yes. 

е омы of course, can be retained in a magnet in different 
ways ?— Yes. 

JI can be obtained if уоп use proper steel by artificial ageing ?— 
es. 

That was known before Mr. Hockham's specification ?—Yes. 

Therefore, if anyone obtained constancy in a magnet by artificial 
sgeing, that would not be infringement or interference with the 
plaintiffe’ specification ?—No, 1 think not. 

Now, I think the other point with regsrd to the magnet was to get 
it strong ?—Yes. 

Supposing you had a magnet made constant by artificial ageing, 
and used two or tbree weaker magnete of one powerful 
magnet, would you say that would be interference with the plaintiffs' 
specification ?—That would be a question of degree. 

1t is а question of degree ?—Yes. | 

I suppose you are aware that the defendants formerly used three 
magnets, and now used two?—Yes. 

Do you say that after the plaintiff brought out his specification, 
fhat in future any other person would be prevented from using a 
(e such as that (handed in). 

he Wirnzss: Yes, I think he would for the purpose of using it 
on a brake of this sort. I think he would be prevented from using a 
strong constant magnet on the disc brake of the meter. 

Bo far as power is concerned, do you really say that after the 
plaintiffe' specification, no опе is #0 use the common form of borse- 
shoe magnet ?—Well, it is very difficult to say. Tne witness added 
that there was a distinction in knowing how to do a thing, and know- 
ing how to do it without infringing. 

I will put aside the question of artificial ageing for the present. 
Take the form of magnet you havein your hand. It is nothing more 


than an ordinary horse-shoe magnet. Do you say that magnetsof that 


kind arc not to be used after the plaintiffs! specification ?—That 
was a very broad question. Magnets like that had been used before 
the plaintiffs’ a cation, but nof used on a meter, The question of 
ageing might be дурса. 

Well, anyone using a permanent magnet of that form and shape. 
Do you say that no one could use a magnet of that form and shape 
after the plaintiffs’ specification for any purpose ?—That, of course, 
could be used for some purposes. 

It was a known form of magnet ?—The Wrrunss assented, and said 
there were lots and lots of magnets used. 

In reply to a question put by his LogpsHrP the previous day, the 
Wrrunss handed up the Electric Lighting Act, which he pointed out 
laid down that the variation of pressure in sny consumer 's terminal 
should not exceed 4 per cent. from the declared constant pressure. 

In further cross-examination, the WrrwEss said that the aveing of 
magnets to produce constancy was well known. Таа report of Hook- 
ham’s meter, made about 1892, he said, talking of the magnets, that 
“the field is made up of a bundle of bars of steel of a special cha- 
racter, properly hardened, with cast-iron pole-pieces.” That was an 
accurate description of Hookham's magnets. 

That would not be in any sense а description of the magnets which 
defendants use ?—No. They use no cast-iron pole-pieces. 

Nor is there a bundle of bars of steel of a special character ?—No, 
I believe there was а bar only. 

Mr. Mourrox pointed out that the meter upon which that report 
was made could not be the one in the specification. 

It was the case, said the WrrEBSS, that where magnetic circuit was 
closed you had constancy and permanency, and the nearer you got to it, 
the smaller the extent to which you had broken the circuit, the 
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greater would be the permanency and constancy. In Siemens there 
was a brake by a fan revolving in a liquid. As regards the motor, 
Biemene’s and Hockham's system was practically the same. Maroel 
Depr: s suggested the use of a copper diso revolving between the 
limbs of a permanent megnet. 

All that defendants have done in modification of Siemens is to 
attach a copper diso revolving between the limbs of a permanent 
magnet ?— Quite right. | 

And the cause of it, I think, was correctly stated below ?—Yes. 

Do you say after that statement by Marcel Depres that the 
defendants ought to be prevented,in connection with a meter like 
Siemens, from introducing а oo disc revolving between the 
limbs of a permanent magnet ?—It depends whether you use Hook- 
ham's invention in so doing. 

What is there to prevent the defendants from taking what Siemens 
and Depres tells them in the year 1884 ?—There is notbing. 

Mr. Justice FARWBLL: For my information tell me, if you had had 
that put before you in 1884, could you have made a meter ?—I do 
not know if I could have made a satisfactory thing. I might have 
gone in that direction, and might bave discovered how to make a 
permanens magnet. The result of following those directions would 

that you would have a thing with insufficient brake power. 

Why? You can get a constant magnet by artificially ageing it. Do 
. you mean to say there would be sny objection fo putting on three or 
four magnete if one was not strong enough?—No. I think you 
could stick on a good many magnets, but I doubt if you could get 
on enough unless you knew how to make thie special magnet. 

Do you x А that 5 magnet is aged or made according 
to anything in Hookham's specification ?—No; I conclude from its 
working so efficiently, that it is made from Hookham's specification. 

Mr. Овіррв: Your Lordship will hear evidence on that point. 
(To witness): If I get a magnet perfectly үрне by ageing, what 
"уе say to that ?—I should say you had better use it on your 
meters. 

In continued cross-examination, Wrrngss said Deprez's references 
on this point were to his magnetic speed indicator. Abel's magnet 
and the defendants’ magnet were practically the same варе. If 
four of Abel’s magnets were attached side by side it would be 
practically the rame thing; there might, perhaps, be a little more 
permanency and power in Abel’s. 

An instrament was hended to witness which was described as fol- 
lowing Siemens for the motor, with a copper disc for the breke 
according to М. Deprez, and a form of magnet found in Depres's 
figure of a speed indicator. 
would work perfectly as an energy meter. How accurate it would 
be, and how long it would work accurately, he did not know. 

I pat it to you, supposing we follow what was pointed cut by 
Siemens and Deprez years before Hookham, you do not suggest that 
we sre not entitled to do that ?—That is a matter cf law. 

Mr. Justice FARWELL: Is there any practical reason why an 
паша mads according to these anterior suggestions should not 
wor 

Mr. Овтррв: It does work. 

Mr. Justice FARWELL: That he does not know. 

WrirNESS: This, I think, would oertainlyp work as а meter 
now. Whether the magnet would be permauent I do not know 
without trial. If this meter bad been brought ont in 1887, I think 
you could have sold if. 

Mr. Свіррв: But the question of constancy or permanency is dealt 
with by ageing the magnets. Supposing you found one aged magnet 
was not sufficient, why not put on two or three? —If you put six 
aged magnets on, I should think it was quite possible it would work 
aa Ifa magnet was going to change, 16 generally rapidly 

eve . 

An ammeter of Ayrton and Perry's was handed up, which was 
stated to have been constructed about 18 years. In а measuring 
instrument of amperes, the WITNESS they had in this exhibit 
еза таз a constant magnet in the sense that it had not varied for 
18 years. 

You can hardly get a more apt illustration of prior user, as regards 
what either plaintiffs or defendants had done ?—As regards constancy 
it is very good. 

As regards power, if one magnet is not sufficient, why not put on 
four 7— on can use as many as you like. 

The Wrrnxis did not agree that a constant field, produced acoord- 
ing to Hookham’s specification, could not be used in connection with 
the measuring of alternating currenta. It would not, however, baa 
good practical arrangement. 

Has it ever been done? Not so far as I know. 

Questioned as to Handford's specification, the Wrrmess stated that 
they had there described a constant field produced by permanent steel 


msgnete. 
Y Do you in Handford's get а motor working in a constant field ?— 
es. 


The Wrrnzss, further cross-examined, said that the method of 
producing a constant field by saturation was known before the 
plaintiffs! nt. It was known in measuring instruments, and was 
shown in Weston's in connection with the meter. 

Re-examined by Mr. Mourros: There are in this bcok collections 
of prior specifications and references to bits of electrical prn. I 
suppose I may take it that there were many thousands of specifica- 
ч relating to electrical measuring instruments be fore 1887 ?— 

b, yes. 

And I suppose I may also take it that there were many thousands 
of papers relating to magnets and magnetism before that ?—Yes. 

The Wrirnzss explained that when one knew how to do a thing it 
was not difficult to lock up literatur: and pick here and there and put 
tbings together ard show how to make it, butin many cases to do that 
коону was difficult. . 

Mr. Mourros: I may take it that at that time there were hundreds 


Witness said he bad little doubt it 


of forma of magnets used 7— Yes, I think you could get any form of 
megnet you wanted. 

Re. examination continued: Since the plaintiffs’ cation it was 
known that power and permanence were not mutually exclusive. 

Taking a permanent magnet such as Mr. Hookham referred to. 
That was perfectly constant and very powerful ?—I think so. 

In instruments that existed before the date of this specification, 
constancy was sufficient without power, and power without con- 


stency. Was there anything before the date of this fication 
which communicated the union of the two? — Not I can 


think of. 

Ia the case of a meter if you did not have constancy, it failed of 
its purpose ?—That strength was important for accuracy in a meter. 
Meters had very peculiar requirements. 

Prior to the Hookham specification, do you know of anything 
which published to the world the way to get permanent magnets oon- 
stant and strong ?—No, I think the electrical world is indebted to 
Mr. Hookham for the way to make strong permanent magnets. The 
witness added that in order to make this type of meter which was 
theoretically known a practical one, that was one of the things wanted. 
There was nothing in the d’Arsonval galvanometer which would tell 
the world how to make an effective meter. Too much strength was 
a disadvantage there, and weak magnets were used—quite weak. | 

The Wrrnzss, questioned as to the Siemens оке, said that 
Siemens was trying to obtain magneto currents for telegraphic work, 
and constancy was not in the least necessary for bim for that pur- 
pose. In Siemens instrument the paraffin or liquid was intended to 
fill the whole apparatus. That would not be a practical or accurate 
measuring instrument.  Viscosity of the liquid would vary with 
temperature. M. Depres did not convert Siemens to his brake. Prior 
to Hookham, he found no suggestion that his type of magnet shoald 
be selected for the purposes of a magnetic drag. Weston was a well 
known electrician who devoted а great deal of attention to measuring 
instruments. His meter, so styled, was a wholly impractical instru- 
ment. In Abel, the active part consisted of two little pole-pieces 
embracing the mercury. In Jam in, again, the activo part was the 
ends, not the sides. A practical meter must start, if possible, with 
one lamp. In order to improve the speed indicator, Depres gave а 
suggestion that would make it impracticable for the use of a meter. 
Plaintiff? meter was mainly described in the specification for direct 
currents, but it was indicated that it could be used for alternating 
purposes. Defendante’ meter would also work with alternating cur- 
rents. The principle of Hookbam's meter was that 16 was made on 
the straight-line law with a brake following the straight-line law. 
Weston's (No. 2) meter would not measure anything. As to the 
commu'ator, if constructed аз Hookham described it, it was an instru- 
ment for accurate work. 

Mr. Orges: If you artificially age a magnet, would you lose in 
үт more than 15 per cent ?—16 depends how тос: уоп age it. 

t may be you would not. 

Mr. DuGALD OLEBE, examined by М. A. J. Watrmp, said he was 
of opinicn that Mr. Hooktam’s invention was the first practical 
meter which showed a simple mode of motor and a simple 
mode of brake. That was to say а motor in w 
the twisting power was proportionate to the current, and in 
which the resistance of the brake was proportional to the 
speed of rotation of the brake. He found for the first time a 
magnetic brake working in sach a way as to give a powerful field as 
well as a constant field. In obtaining a practical meter to start 
with one lamp it was necessary to have a strong fisld. That was 
posee out by Hookham in his specification. The constancy of the 

rake was also important, and that the brake should havea loog 
range. He had visited Bradford, and in company with the chief 
engineer to the Bradford Oorporation, examined the system of eleo- 
trical distribution. 

What practically is the condition of the potential in the main at 
Bradford ?—They work at 230 volts nominal potential in the mai», 
and the variation, from what I saw, does not exoeed 2 percent I 
also examined the meter used in the Bradford circuite. 

Is there in that moter any device for the purpose of starting the 
meter ?—Yes, there is a separate small coil. 

And the device pointed out by Hookham in his specification, tbe 
wining round the magnets or armature for the purpose of starting? 

In farther examination, the Wrrnzss said he had read h all 
the specifications introduced into this case, none of which, in his 
opinion, disclosed to the world the inventions contained in Hook- 
ham's specification. Siemens’ suggestions for a motor moter con- 
tained no provisions for eliminating the friction. In Dapres be 
found no indication of the importance of (I) a powerful field ; у) 
a constant field for the brake; (3) strong field for the brake; (4) 
provisions against friction. 

Are those conditions which you do not find in Depris’s paper of 
importance or nof in the construction of a, practical meter ?—0f 
great importanos. 


In respect of claim 3, witness found an infringement of the 
plaintiffs’ invention in the use of large pole-picces closely A ares 
ing each other. In your view of the plaintiffs’ specification, 


g 

at it as an engineer, do you see any emphasis placed on "independent 

pole-pieces ? ”—The “ poles” described in the specification were addi- 

tional poles, and were shown in the drawings as additional poles, 

but in that there was no limitation as to the poles being 

peparately. This was a simple and convenient method of making 
em. 

Oross-examination continued: Ayrton and Perry failed in showiog 
any practical details to enable any person to make an electricity 
meter. It did not enable them to make them. One of the great 
advantages of Hookham’s specification was the making the frictional 
force very small compared with other forces. Everybody agreed that 
that was what was wanted, but none of them could do it. Hookham 


* 
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did it by making a very powerful magnet and a very powerfal brake, 
and tbus reduced bis friction. A powerful brake diminished the 
friction. Hookham made his magnet powerful, he supposed, by send- 
ing a large current round the wires which magnetised his magnets. 
There was nothing new in that. It was well known how to make a 
magnet powerful. 

Mr. GRAHAM: How do you say Ho kham obtains constancy ?—He 
makes it constant by having large pole- pieces closely fronting each 
other, and by this method of large pole-pieoes and close fronting, he 
completes his magnetic circuit and keeps it constant. 

Had that not been pointed out bsfore the date of Hookbam's 
patent ?—Not that Iam aware of. 

Mr. Mourrox said be had Prof. Boys in Oourt, but after the three 
witnesses he had already called he did not wish to unnecessarily 
increase the bulk of tbe evidenoe. His learned friend would also 
perhaps be satisfied with three witnesses. 

Mr. ОвгрРв said he could give no undertaking. He might call four, 
or might be satisfied with one. 

Mr. WALTBR then read the verbatim report of the jadgment of Mr. 
Justice Wills in the acticn tried in the Queen's Bench Division, 
Ohambers & Hookham v. Johnron & Phillipe, delivered some three 
years 260, when the learned judge upheld the validity of the plaintiffs’ 


That closed the plaintiffe’ case. 

Mr. Cripps said he would not address the Court at any great 
length at this stage, but would reserve himself until after he had 
called hie witnesses. One or two points, however, it was desirable he 
should des] with. As regards the judgment of Mr. Justice Wills in 
Ohamberlain & Hookham v Johnson & Phillips, there the conditions 
and circumstances were entirely different from those in this case, 
and the specific issues raised in that action were totally distinct 
from the issues raised in this action. Although it might be necessary 
in a certain event hereafter to raise tie question of validity of 

laintiffa' patent by reason of anticipation, he could not now ask his 
rdship to disagree with his Lordehip's finding. Bat when new 
anticipations were brought before his Lordship which were not before 
Mr. Jastice Wills, that was not entirely а question of construction, 
but a new issue with which his Lordship could deal. The learned 
counsel said he had very ¢ difficulty in following Mr. Moulton in 
what he called the litigious te, viz., the points in issue. He 
thought he might say that his d friend did not seek to grapple 
with what were the difficulties he bad to contend with, but he su 
posed he would deal with them when he came to reply. He wo 
first deal with the five points which Mr. Swinburne had laid down. 
Mr. Swinburne said first of all that the Ohamberlain & Hookham 
specification and pa’ent was only for measuring current. It was, in 
the first place, impossible to say that a combination — more t- 
larly when they knew of the principles, and all the principles 
were old—which led to the making of a machine for the measure- 
ment of current was an anticipatior, even if you used the same 
principles in making a machine for measuring energy. It was im ble 


to patent a principle in the English law. It was undoubtedly law 


that if anyone took those same old principles and placed them in a 
different way and produced a diffsrent result, he was not infringing, 


-and that was the defendants’ case. The merit of the defendants’ 


machine, and the use made of it, was that it measured energy. He 
could not see the weight of his learned friend's argument upon 
that part of the case. You had to compare machine with machine, 
and if anyone liked to use a particular machine under conditions in 
which one of the factors was the same, that did not matter. The 
defendants’ machine was a machine which measured energy. It was 
a machine which was different in its results, and was arrived at by an 
entirely different combination to what was found in the plaintiffs’ 
specification. The defendants’ combination was sbsolutely different, 
and distinct from the 5 and aimed at а different object. On 
the next point Mr. Swinburne seid that the meters of Messrs. 
Ohamberlain & Hookham consisted of two » vis ,the motor and the 
brake. That was perfectly true. Again Mr. Swinburne said both as 
regards the motor and brake Ohamberlain & Hookham followed 
the correctlaw. That was also true. Mr. Swinburne then саше to tke 
motor part of the invention, and said that the merit of the 
invention was so far as it got rid of friction. Ayrton and 
P in their energy meter did not manage to get rid cf 
friction, and so did not arrive at practical results. Chamberlain and 
Hookham did, bat how did they get it? Mr. Hookham had explained 
thatin evidence. Defendants used not one of those methods adopted 
by the plaintiffs. In Hookham’s machine were a constant field and 
particalar methcds of getting rid of friction. Up to this point, he 
submitted, there could be no infringement. Во far as defendants 
were concerned, a constant field was destructive. А third point 
remained, that of the brake, which had to be constant and effective. 
The two matters to which Ohamberlain & Hookham directed their 
attention were constancy and power. They described a particular 
form of magnet. Application of a magnet to a brake was not sugcested 
to be new. What was new was the particular way in which plaintiffs 
arrived at a magnet which was constant and effective. That was only 
one part of the combination; bat what the defendants did was not at 
all in contradiction of any claim made by Chamberlain & Hookham's 
specification at all. What defendants did was this—they got a 
magnet made of ateel of special form, and then artificially aged it in 
order to make itconstant. That was common knowledge at the time, 
and there was nothing of it in Chamberlain & Hookk am. This process 
of artificially ageing the magnet reduced its power by something like 
15 per cent. Бо far there was no suggestion of contravention с? 
plaintiffs claims. It was said by plaintiffs that they showed the 
way of making magnets, both constant and powerfal. What was the 
answer to that. Defendante’ magnet followed the horse-shoe form 
familiar to any scha lboy, somewhat modified, no doubt. As regards 
strength and separation of the peles, it was merely a matter of degree. 
They made it permanent by artificially ageing it. It was said that 


there was difficulty in getting a magnet both powerfal and constant. 
That had not, in fact, baen a difficulty as regards the de fendants. For 
power, at one timethey had used three magnets; now they used two. 
The form of their magnet entirely differed from plaintiffs. It was 
obvious that so far as the magnet was concerned there could in no 
sense ba said to be infringement, because supposing they took the 
les a little nearer, or used five or six magnets to get the proper power, 
t was only a question of degree—notbing new. In the same way it 
was well known that you could apply a permanent magnet to a 
copper disc in order to get great power. It could not be claimed by 
Ohamb lain & Hookham that they first of all invented a brake 
power by applying a permanent magnet to a co disc. They did 
not say that, but were obliged to limit themselves to а particular 
form of magnet, and say, “We were first to p-int out that 
Tue get manency and power by that particular form.” 
ey would lose at once if they went beyond that. Although 
there was a mention of alternating carrents by plaintiffs, there was 
no suggestion of applying the Hookham meter to alternating cur- 
rents. No less a proportion than 90 per cent. of defendante’ meters 
were used for alternating currents. Defendants’ moter was the prac- 
tical meter of every day lifo, in use all over the world, and there were 
thousands of them at this day employed in England. 
At this stage the Court rose for the day. 
The hea was continued day by day antil Wednesday, May 16th, 
when coansel having summed up, Mr. Justice Farwell reserved 


jadgment. 
(To be continued.) 4 


BurLsTBODEB & Co. v. Jurtus Sax & Oo., LIMITED, 


Ix the Qaeen’s Bench Division of the High Oourt of Justice on 
Friday (May 11th) before the Lord Ohief Justice and a special jury. 
This was an action by Edward Balstrode, Thomas Wilson, Emil 
Bahler, William Krause, and John Plumb (carrying on partnersbip 
under the style of the Saxon Hlectrical Engineering Company, 
Gervaso Works, Gorvase Street, Old Kent Rad) to recover damages 
from Julius Sax & Oo., Limited, for libel. The defendants admitted 
the publication of the libel, but denied the innuendoes which the 
plaintiffs said must be drawn from it. Uader these circumstances, 
the only question for the jury was as to the amount of damages. 

Mr. Rawlinson, Q.0., and Mr. J. W. McOartby, instructed by 
Henry F. Kite, appeared for the plaintiffs; Mr. Rafus Isaacs, Q. O., 
and Mr. Mecaekie, instructed by Francis & Johnson, appeared for 
the defendants. 

Mr. RawLINSON, Q. O., said that the five plaintiffs чеге peioun] 
to July of last year in the employment of a compavy, called at one 
time, Julius Bax & Oo. and afterwards Julius Sax & Oo., Limited. Mr, 
Bulstrode bad been in the employment of that company for 20 years, 
and the other four pleintiffe also had positions in the old firm. 
Towards July of last year it became clear that the old company would 
not be able to continue their business for long, and at the beginning of 
August the plaintiffs made up their minds that in case anything 
happened to the old firm they would set up on their own account as 
electrical engineers. 

The Lorn Cuer JusTIOB: Do you mean that the old company was 
in diffi ulties ? | | 

Mr. BAwLINSON raid that was so. What happened was that the old 
company sold their business toa Mr. Balmony, who practically had to 
form anew compauy, which took over the business of the old Julius 
Бах & Oo. In the beginning of August Mr. Salmony, who was in negotia- 


. tion forthe purchase of the business, approached the plaintiffs with a 


view cf their staying on in hisemployment, bat these negotiations fell 
through, and on August 12th the plaintiffs gave notice to leave the 
old company. Upon August 19tb, their notice ha expired, the 
company put up a notice saying they had gone into voluntary liqui- 
dation, and all the про of the company might oonsider them- 
selves no$ required. o plaintiffs then sent from the Garvase works 
the following circular to various persons they knew in business:— 
| September 4th, 1809. 
The firm of Julius Sax & Co., Limited, having gone into voluntary liquidation, 
we, the undersigned, being the heads of the various departments named below, 
have formed ourselves into & syndicate to carry on the business of electrical 
engineers and electrio ligbt contractors at the above address, assisted by several 
of the late employés of the old company, working on the lines of the old firm, 
manufacturing the best articles, and putting in first-class work only. Trusting 
for a share of your support, which shall receive our best attention, 
We remain, yours Mitatu 
(Signed by the Plaintiffs.) 


On Beptember "tb, tho defendanta published the following circular 
letter, which was the libel complained of:— 

119, Coldharbour Lane, Camberwell, 

Dear 8ir,—It has come to our knowledge that certain former employés of the 
firn who were discharged by us, have sent out to our customers a circular con. 
taining misleading statements, which may possibly be injurious. 

The matter has been placed in the hands of our solicitors, who will take steps 
to put an effective stop to such statements. 

The firm of Julius Sax & Co., which has been established for 50 years, was 
recently reconstructed with a view of introducing additional working capital, 
and more vigorously proseouting the business. 

The business will be carried on precisely as heretofore at the above addrers, 
by a thoroughly competent staff, and under the guidance of well-known elec- 
tricians, while at the same time the services of such of the former staff who 
bave proved themselves capable and competent bave been retained. 

In order to prevent servants whose services we have not thought it right, in 
the interests of the company, to retain, from prejudicing our customers, we 
think it only necessary to call your attention to the above facta. 

Yours faithfully, 
JuLiUS Sax 4 Co., L To. 


On behalf of the plaintiffe, he (Mr. Rawlinson) submitted that that 
circular suggested that the plaintiffs were discharged, that they had 
made misleading statements, and that they were пешка ad 
that the defendants did not think it right in theinterestsofthecompa y 
to retain their services. The plaintiffe, through their solicitor, asked for 
an apology, but none being forthcoming, and the letter being 16- 
published in the Building News, this action was brought. 
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In support of the case for the plaintiffs, evidence was given by 
Mr. Ep. BursrBopE, who said that the business of the old firm of 
Julius Sax & Co. had not paid for two or three years before he and 
his co-plaintiffs left. His impression then was that the old company 
т not carry on business. The plaintiffs had been doing fairly 
well. 

Mr. Wirson and Mr. KnBavSE, two other plaintiffs, also gave 
evidence. 

Evidence was then given for the defence. 

Mr. BaLmonr said that he negotiated for buying the business of the 
old firm, and ultimately did so by an agreement of July 27th. He 
resold it on August 24th, and it was still carried on as Julius Sax and 
Oo., Limited. He had had many consultations with Mr. Bulstrode 
about purchasing tbe business, and told him he was going to form a 
company to take over the business and carry it on just as it was 
before. He told him that several times, and everybody in the place 
knew it. He had an interview with Mr. Bulstrode about his staying 
on, but they could not come to terms. 

In cross-examination, WrrwESS was asked as to why he did not 
withdiaw and apologise for what had been stated, and he said that 
he left the matter in the hands of his solicitors who advised him. 
He did not know how the letter got into the Building News. 

Evidence was also given by Mr. ARBUTHNOT, the managing director 
of the defendant company. 

Mr. Котов Isaacs, Q. C., said the plaintiff Bulstrode had no pot- 
sible justification for using the list of the defendants’ customers in 
sending out the circulars. The retort of the defendants was, under 
the circumstances, perfectly reasonable, simply because he had im- 
puted in his circular what was not the fact, namely, that the com- 
pany was defenct. Again, the name of the plaintiffs’ company was 
extremely similar to that of the defendant company, and he thought 
that Mr. Bulstrode had some idea that, by means of his circular, he 
was going to get the benefit of Julius Sax & Oo.'s business. This was 
& war of circulars, and while the defendants had sent out a circular 
which could not be justified, he submitted the plaintiffs had done 
exactly the same thing. 

Mr. BAWLINSON said there was no evidence of this imputation 
about the list of customers or similarity of name, and if the plaintiffe 
bad done the defendants апу wrong in those regards, the defendants 
could bring an action against them now and recover damages. It 
was open to the defendants to have counterclaimed in their action 
in respect of these matters, but as that had not been done the {шу 
had nothing to do with them. He reminded the jury that the libel 
was admitted, and that it was impossible to calculate the amount -of 
damage it might have dope to a young firm just starting in business. 

The Logn Omer Justicz summed up, and pointed out that tbe 
defendants could bring an action now if they had any complaint 
about the suggestions as to the list of customers and similarity of 
Dane, therefore the jary must not take these matters into considera- 

on. 

The jury returned a verdict for the plaintiffs for £250, which they 
said was £60 for each of the plaintiffs. 

Judgment was entered accordingly, and it transpired the defen- 
dants had paid £10 into Court as оой зіепё to meet the plaintiffs’ 
claim, which amount was ordered to bs paid out to the plaintiffs. 


KNOWLZS v. IST or Man Tramway Oompany. 


In the Douglas High Court on Thursday last week Mr. Gelling moved 
for a commission to examine Mr. Alex. Bruoe, chairman of directors 
of the Tramway Company, in the matter of a suit brought by Mr. 
W. L. Kuowles, engineer, against the Tramway Oompany, in respect 
of asum due for services in connection with the construction of the 
Laxey and Ramsey section. The commission was granted. 


Tus CASTHEB-KRLLNER ALKALI Company v. Тый COMMBRCIAL 
DavmLoPMEmT COsPORATION. 


Im the House cf Lords on Mcnday, before the Lord Chancellor, Lords 
Macnsghten, Morris, Baand, and Brampton, the appeal of the 
Ca-tner-Kellner Alkali Oompany v. Toe Commercial Development 
Oorporation, Limited, of Li 1, came on for hearing. The 
appe»l is from au order of the Ocurt of Appeal discharging а 
jadgment of Mr. Justice Bigham in an action wherein the appellants 
were plaintiffe and the respondents defendants, The action was 
brought for the purpose of obtaiting an ip junction to restrain the 
respondents from infringing the patent of Carl Kellner for an in- 
vention, Improvements in Electrolytic Apparatus for Decomposing 
Metallio Balte,” and for the delivery up of ali infringing apparatus. 
For tbe purpose of enabling the appellants to briog an action to 
determine the question of infringment to which the action relates, 
the respondents admitted that they were intending to use an 
apparatus similar to that described in the letters patent granted to 
Ruodin, and the aciion was brought to restrain the use of such ap- 
paratus, wbich the appellants contend is an infringement of Kellner’s. 
Toe respondents aenicd infringement and alleged that the letters patent 
were invalid. Mr. Justice Bigham found that the letters patent were 
valid, and that the respondents bad infringed them, and he granted a 
perpetual injanction together with an огаег for the delivery up of 
toe infringiog apparatus. Тһе Court of Appeal (Mr. Justice Vaughan 
Williams dissenting) duch srged the judgment of Mr. Ja-tice Bigham, 
Tue invention, which was the subj:ct of Kellner's patent, relates to 
apparatus for the manufacture of caustic soda by passing a current of 
electricity through a solu ion of common salt (chloride of sodium) in 
Water, wh:ch ba- the affect of lib-rating chlorine at the anod- and 
воде ш at tue catho e. Io suco ар aratue it was known tnasc if tne 
«aLbode was а leyer of mercury the sodium would enter into combina- 
tion with the mercury, forming a fluid amalgam of mercury and 


sodium, and that this amalgam might be subsequently decomposed 
by the action of water into mercmry and caustic soda. Various 
forms of apparatus for electrically effecting the decomposition of the 
sait solution with a mercury cathode, and the subsequent decomposi- 
tion of the amalgam in the above manner, the a ts said had 
been published before the date of Kellner’s letters patent. It was 
contended by the respondents and found by the Master of the Rolls 
that by the words " stationary mercury cathode” used in Kellner’s 
provisional specification, the patentee meant & mercury cathode 
which was stationary with t to surroundiog objects, and that 
as the mercury used in the apparatus and claimed in Kellner's speci- 
fication was situated in a rotating vessel, this apparatus so described 
and claimed was such a departure from the invention disclosed in 
poe provisional specification as to render the letters patent 
valid. 


the appea larose over the question of the ia igs bara of patents. The 
old processes of producing soda were merely chemical, bat now it was 


р 
deposited in the mercury exactly in the same way asin silver pla'ing, 
pointing out that none of these processes were successfal on account 
of the trouble of removing the charged mercury, putting it into 
another vessel, and then making it discharge itself of the sodium. 
None of the processes were practical until they came to the t of 
which he should have to refer— that of a man named Oastner. intro- 
duced a continuous process by introducing two new steps. He tooka 
cell and separated it by a partition passing down almost to the 
bottom, and then he poured in mercury un у coming up to the 
bottom of the partition it made a seal between the two parts. He 
filled up one part with salt water and the other with pure water, and 
а current h the salt into the mercury at the bottom, 
and from it to the other partition up through the water and ont 
again. Thus, physically, there were two chambers, but electrically 
they were united, because the mercury, being a very good conductor, 
the current passed from the one to the other, and the sodium went 
into the mercury at the bottom. 

The Іовр CHANCELLOR: That is the same mechanical process as 
you have described. 

Mr. FLETCHER Movucron said that was so, but under this patent the 
carrent agitated the mercury at the bottom, so that spes A der 
vessel charged on the right hand side it passed into the hand 
side, and then the carrent repassed through it, accelerating enor- 
mously the discharge. The pointcf the Oastner invention was that 
he covered the whole cf the bottom of the cell with mercary which 
was agitated from one division to the other, the consequence being 
that the mercury got charged in the right hand division and in the 
left hand division it discharged. This process was now very larg: 
used with some modification. He came now to the on which 
the action was founded, the patent of Kellner, who had the same idea 
of using mercury in the same way. 

The Lornp CHANCELLOR: What is the ground of the decision 
against you? 

Mr. omma Мосглон said it was practically disconformity— 
that the complete specification went too far. That was the only point 
which had bt en given against them by the majority of the jadges. 

Lord SHanp: That your full specification went much further than 
your provisional? | 

Mr. FLeromar Мосітом said that was so; Kellner’s patent still 
existed. Kellner's idea was to take the cell and place it in a large 
vessel with mercury at the bottom so that it sealed the cell, and then 
he moved the cell to and fro. 

The LoRD OHANCELLOB: The chemical process was the same, bei 
the mechanical process by which the charging and discharging WM 
effected was different. 

Mr. FLETOHER MOULTON said it was a new mechanical arrangement. 
Kellner was the first to use the mercury as а cathode and anode. 
The learned counsel then explained how the respondents, as they bad 
announced their intention of doing what the appellants con 
would be an infringement of these patents, gave a formal acknow- 
ledyment of what they proposa to do, and to settle the point, an 
action was then brought by the appellants to restrain them from Ю 
acting. The notion had thus been brought before infringement. The 
appellants possessed the Oastner, the Keliner, and a number of other 
patente. The respondente say they meant to use the Racdia patent 
which was later than the others. The difficulty which would ars 
as to the Rhodin patent was, that while the appellants in еш pro 
visional specification spoke of moving the cell to and fro, later it was 
said its movement might be rotary, and they claimed bosh these 
forms. His conrention was that there was no difference between the 
Kellner and the Rhodin patents, except that Rhodin took the alter- 
native which the appellants put in their complete specification, by 
making the movement round and round instead of to and fro. 

The LORD CHANCELLOR: The chemical agency is common to both, 
and you do not claim it in this action. Thus it comes to me— 
chemical arrangement by which the chemical qualities of these 
various substances may be properly developed. As I understand, in 
your specification you have only described to and fro movement. 

Mr. FLETCHER Mouton: In the provisional specification. 
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The Loap OHANCELLOR : Гу on the other side say we do not 
move to and fro. That is the only distinction between you. 

Mr. Етатснав Мосгтох : That із so. But I shall put before your 
Lordship that our real intention 

Тһе Говр OmBaNCBLLOBR: I understand it comes to this—never 
mind whether your patent is good in itself or not—that your specifi- 
cation is too wide, and that therefore your patent is bad. That is 
really what we are discassing. 

Lord SzHAND: In your provisional you talk of the motion to and 
fro. In your final specification you speak of the rotary motion, and 
it has been held that one does not cover the other. 

Mr. FusrougR Mourrom:.Butof course you have to consider that 
although only the to and fro motion is spoken of in the provisional, 
we were the first persons to use the motion of the cell at all. 

The LogD ORA ROL Lon: Your patent is for the mechanical arrange- 
ment, and if that is dercribed in your provisional specification so as 
to exclude the circular motion, it seems to me you will have difficulty 
in showing that you can cover that by your complete specification, 
and so introduce the new element of circular motion. 

Mr. Fierongs Mouton said he quite agreed, but on the question 
of the rotary motion there had been no decision against his clients. 
Ia the provisional specification the invention was described in a very 
broad and general way. It set forth: This invention bas reference 
toan apparatus for the electrolysis of alkaline salts with the aid of a 
stationary mercury cathode, in which the amalgam formed by 
electrolytic action has its location changed from the 5 
chamber in which it is produce 4 to a combining chamber in which i 
is decomposed and the cation combined with water, an acid, or other 
body, by the shifting of a partition which is adapted to bs moved to 
and fro in the mercury and serves to separate the two aforesaid 
chambers from each other.“ Taat, said learned counsel, described 
the real invention. The point of the invention was the moving of 
the bell over the mercury. The specification proceeded: ‘ The 

tion is, in this case, made in the form of a bell closed at its 

wer edge by а mercury seal and e the decomposing 
chamber во that the amalgam formed in the latter is caused by the 
shifting of the bell to have its location alternately on one side 
and on the other side of the bell without itself changing or 
moving its position, and thus is caused to gain access to, and become 
situated ina combining chamber, effects the amalgamation of the 
metal that is being separated by electrolytic decomposition of the 
electrolytic. In this way a considerable output can be obtained from 
the apparatus with а comparatively quantity of mercury, 
because both operations can take place simultaneously and uninter- 


tedly." 
"ne Loa ORINGNLEON said it seemed to him that the complete 
specification contradicted the preliminary specification, beoause the 
үе мч one was a motion across, and the other a motion 


Mr. Freroner Mobrron maintained that here there was some- 
thing deeper and more general than a mere question of mods of 
movement. Whether the motion was rotary or across, it was the 
same thing done in the way. 

The case had not concluded when their Lordships adjourned. 


(То be continued.) 


DOoBELL v. MARSHALL AND ANOTHER. 


Mn. Јсетіси Lawkanos, sitting with a special jury in the Qaeon's 
Bench Division on Tuesday, heard this case, which was a claim for 
£90 for arrears of salary from June 9th to October 13th, 1899, and 
also damages for wrongful dismissal. 

Mr. Rafus Isaacs, Q O., and Mr. Willoughby Williams appeared for 
the plaintiff, and Mr. Tindal Atkinson, Q.O., and Mr. Drake for the 
оо, who were Mesers. Cooper & Marshall, of Victoria Street, 


It appeared that the plaintiff, an electrical engineer, was interested 
in some patents for obtaining electric energy direct from coal. Не 
assigned patenta to the defendants, in whose employment be had been 
for some years, and a syndicate was formed, and plaintiff was paid £5 
a week, and employed his time in рош with a view to 
bringing the invention to perfection. The experimente, however, 
were interrupted by reason of lack of funds, and bstween the dates 
mentioned the plaintiff received no salary. In Ostober more money 
was obtained, and a frosh arrangement was made by which the 
plaintiff was to receive а ralary of £7 а week and 5,000 sbares in a 
syndicate or company to be formed. He proceeded with the experi- 
ments until the end of October, when he was sent an sgreement to 
sign which contained terms different from those which had been 
arranged. He was not watisfled with them, and consulted with his 
solicitor, and wrote to the defendants asking for а proper agreement, 
snd a meeting of the partios to negotiate the terms. was shortly 
afterwards dismissed at a week'e notice, and now claimed damages for 
wrongful dismissal. The syndicate was a failure, and was wound up 
on April 21st, 1899. 

Mr. Tr&DAL ATKINSON said that during the period for which arrears 
of salary were claimed, the plaintiff was not conducting experiments 
at all. The money in the hands of the syndicate had given out, all the 
parties were endeavouring to obtain money, and the plaintiff agreed 
to take a commission on any capital he might introduce, bat there 
was no agreement to pay a weekly salary during that period. With 
regard to the plaintiff's dismissal, that would turn on the construction 
of certain documents, but dafendants had explicitly said that by the 
ше nent of October 13th, they did not employ the plaintiff for a 

e m. | 
К енш having addressed the jury on behalf of their respective 


His LonpsHiP summed up, and the jury, after a quarter of an hour’s 
deliberation, returned a verdict for the defendants. 
Judgment was entered accordingly. 


BILLS BEFORE PARLIAMENTARY 
` COMMITTEES. 


Mzanssv Ramway BILL. 


Tun Mersey Railway ВШ came before Lord Morley's Committee of 
the House of Lords on Friday. The Bill authorises the company to 
use electric power and provide for the re-arrangement of the capital. 
roi ie no opposition to the Bill, and the preamble was found 
pro 


WiRBAL BAILWAY BILL. 


On Friday the Wirral Railway ВШ, which authorises the company 
fo use electricity as а motive power on that line, came before the 
House of Lords Committee presided over by Lord Morley. There was 
no opposition, and the Bill was declared approved. 


Sours ÉTAFFOBDSHIAE Tramways. 


Tun South Staffordshire Tramways Bill was mentioned before Lord 
Jersey's House of Lords Committee on Friday. 


Aston Манов TaNM wars. 


THE Bill of the Aston Manor Urban District Council came before a 
House of Lords’ Committee on Thursday last week. The Bill authorises 
the Council to construct tram ways to be worked by electrisity. For the 
purpose of constructing the new tramways ard electrical equipment 
and station, power would be taken to raise ££7,000, and for the par- 
pose of adapting and equipping other tramways in the district for 
mechanical traction such sums as might be r: quired. 

There was no opposition to the Bill, and it was ordered to be 
reported to the House. 


BourH-HASTERN AND METROPOLITAM TBh:MWAYS. 


Taa S. leot Committee of tbe House of Commons, presided over by 
Oolonel Ootton-Jodrell on Tuesday and Wednesday last week, con- 
sidered the Bill of the South-Esstern Metropolitan Tramways 
Company. | 

Mr. LITTLER, Q. G. who appsared for the promoters, explained that 
the object of the Bill was to authorise the company to substitute 
electrical for horse traction on the tramway system between Green- 
wich and Oatford. As it was considered that electric traction would 
be cheaper, the company hoped to гап more cars to meet the con- 
venience of the public. They asked for capital powers of £33,000 for 
the purpose of borrowing pren of £9,000; the company bad nine 
years to run before they became subject to purchase by London 
Oounty Council 

The Committee passed the preamble cf the Bill, there being little 
opposition. 


MANOHESTEB AND Ілуавроог, Express RaILWAY. 


Sm Joun Kmmmawav S Select Committee of the House of Commons 
eae the consideration cf the above ВШ on Tuesday last 
wee 

Mr. Bar. ron Browne, Q О., whoappeared forthe promoters, said the 
Bill authorised tne incorporation of a company for the construction 
of a high-speed railway commencing in the o-ntre of Manchester, and 
terminating in the entre of Liverpool. There would be no inter- 
mediate stations on the proposed line, and the competition with exist- 
5 would, therefore, be solely for through traffic. The 
principal opposition to the scheme came from the thre: great railways 
running between Manchester and Liverpool—the London and North- 
Western, the Lancashire and Yorkebire, and the Oheshire lines. 
There had been а growing demand upon the part of the public for 
more rapid transit between Liverpool and Manchester, and the limit 
of в upon ordinary railways on which locomotives were used had 
been reached. A speed of 80 miles per hour might be attained on a 
perfect road, bat 60 miles an hour was as much as could be run with 
safety on an ordinary road. Electric trsc'ion had cpened a new field 
for eadeavour, and offered great advantages as compared with steam 
traction. Оп an ordinary railway the саге and tbe locomotive were 
only kept on the way by comparatively small flanges on the inner 
tyre, and the centre of gravity was far above the wheel бев». In 1891 
two well-known Continental engineers designed а railway upon the 
or principle to run from Vienra to Buda-Pesth at the rate of 
150 per hour; bat to attain that apeed the road had to be 
practically straightand absolutely rigid. To obtain rigidity the road 
was to be carried on a solid deal platform, but the expense of all this 
was so prohibitive that the project was not carried out. Mr. Behr 
had seen for many years that for great speed a change would have to 
bs made in the construction of the permanent way and carriayes, 
and he was the first to bring iato vogu: toe monorail syet«m, 
which would be applied to this undertaking. А siogle rail 
was laid on the top of trestles about 4 feet high, on which the 
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weight of the oar was carried. Below the top rail weretwo guiding 
rails, which bore the latteral pressure when the car was rounding а 
curve. A line was constructed on this principle from Listowel to 
Ballybunnion, in Ireland, in 1886, steam locomotives being used, and 
it had proved that curves of no more than 64 feet radius could be 
rounded at considerable speed. The trestle was to be constructed of 
steel and bolted into sleepers. The motors were carried under the 


over £200,000 to establish the feasibility of thiesystem. It was pro- 
posed to run the trains at the rate of about 110 miles an hour, the 
Journey between Manchester and Liverpool being accomplished in 
20 minutes. The question was could it be done in safety ?—The 
two risks were collision snd derailment. It could be demonstrated 
that there was no risk of derailment. With the permission of tbe 
authorities of the House the engineers proposed to show the 
Committee a model of the proposed train at work. As to the 
danger of collision, he pointed out that there was to be а separate up 
line and down line without any junctions, stopping places, or level 
crossings, and that the only possible danger, therefore, was of one car 
ovartaking another that bad stuck on the road. He explained that, 
being а system of antomatic "lock and block" signalling, this 
danger would be absolutely averted, such as was in opera- 
tion on the overhead railway at Liverpool. The signals would be 
reproduced upon a dial that would be before the engineer travelling 
with each сат. This would be valuable in case of fog or bad weatber. 
The intention was to runa car each way every 10 minutes. The 
station for the manufacture of electricity would be at Warrington. 
It would then be carried by conduit pipes to the transformers. 
Af the transformers the voltage would be reduced from, probably, 
10,000 volts to 500 or 600. The electricity would then в along 
the guide rails. It would be taken up by the guide rails and con- 
veyed to the motor in the car, and that would produce the motive 

wer. The h of the line, which was to be double, was 34 miles 4 
urlongs and 5 , and the cost was £1 750,000, of which £401,600 
was set down for land and buildings. Thie did not include the 
equipment. The capital Proposed to be authorized was £2,000,000, 
and the W also sought powers to raise £660,000 by deben- 
tures. e working of the railway would be much cheaper than an 
ordinary line of railway. They calculated that, after paying 3 per 
cent. on their debentures and 4 per cent. on the preference, there 
would be sufficient to pay 5 per cent. on an ordinary capital of 
£1,000,000. Mr. Browne then proceeded to deal with the petitions 
presented egainst the Bill by the railway com 


panies. . 
Mr. HawxsHAW, vice president of the Institution of Civil Engi- 


neers, and jointly responsible with Mr. Behr for laying out the pro- 
posed line, was the first witness called. The line, he explained, 
began in Deansgate, Manchester, and terminated at the Bluecoat 
School in Liverpool There were no intermediate stations, no cross- 
of dan шү азу. “Haring NOM (e she 
sources ger on an way. to the 
co p^ not think there was any danger 
sharp curves, even at such a speed as 110 
He regarded the estimates as ample, and the sum for 
contingencies, about £118,000, he thought was rather over than 
under estimated. 
The witness having been cross-examined, the Oommittee 
adjourned, 


The Sslect Committee considering this Bill sat again on Wednesday, 
May 9th, to hear farther evidence, when Mr. F. Вена, the projector of 
the scheme, said that for the last 14 years he had devoted his attention 
to the monorail system, and he and those connected with him in this 
matter had spent some £200,000 in experiments, the Bryssels ера 
ment alone having cost over £60,000. In that case, under exceptional 
difficuities as regarded gradiente, curves, and lack of adequate power, 
the train made a speed of 83 miles an hour, but the course being only 
З miles long, the highest possible speed could not be attained. There 
was a remarkable absence of vibration. Oa a proper line, and with 
adequate power, there would be no difficalty in ranning 100 or 120 
milesan hour. He believed this line would be an example and a 
pioneer, not only for this country, but the rest of the world. With 
regard to the present scheme the signals, he said, would be reproduced 
spon a dial in the electrical cabin of the train, which would be 
specially valuable in case of fog, and he bad invented a special air 
brake, utilising the high speed of the carriage for the purpose of 
obtaining pressure. He claimed that on the monorail system derail- 
ment was absolately impossible, tbus avoiding one serious obstacle to 
great speed on ordinary lines. On the latter the centre of gravity 
was considerably above the metals; on his carriages the centre of 
gravity would be some 12 or 13 inches below the rail. There would 
be on this line no level crossings, no points, and no couplings, thus 
avoiding other sources of danger. With regard to the remunerative 
nature of the undertaking, he considered that they would carry 7,500 
passengers per day, and that when people got used to the railway, 
many who wished would be unable to travel for want of acoom- 
modation. In cross-examination by counsel representing various 
iesus witness said зи в ны ki start bie carriage 
wit passengers, prop t to Liverpool аб a h speed 
and follow it at a short interval with a second carriage over the same 


route роо by the same motive power. He had travelled on 
own at Brussels at the rate of 90 miles an hour, and did 
ce any different sensation from that of travelling on 
nary express. He admitted that the presence of an electric 
current at, say, 1,000 volts pressure, and of a train rushing through 
the air at the speed mentioned, migbt constitute a real danger to 
the public without proper precautions, buf in the same way every 
electric railway was a source of danger. 
The Committee then adjourned. 


to those engaged in tbe cotton trade. 
Mr. Coopss, O. B., raid he had been 
in the of railway, barbour, 
country and abroad, and having minutely examined the plans for the 
construction of the railway, he had no doubt whatever that the scheme 
was perfectly feasible. It was admirably designed for the purpose 
of carrying passengers with perfect safety at a very high speed. As 
to the high rate of speed having a serious effect upon the 


pon 
exceedingly small, and well within the limits allowed by the regula- 
tions of the Board of Trade. The lower part of the carriage where 
the machirery was came very near to the ground, so that there was 
not much chance of the wind getting underneath and lifting the car 
off the line. There was very little about this scheme that could be 
called experimental, t the novelty of the monorail and the side 
rail. Та his opinion, there would be no more risk of collision 
travelling at this high speed than there was on the existing railways. 
The railway could, so far as human ingenuity could devise, be worked 
with perfect safety. ЕС 

Mr. Слгвваттн, civil engineer, having given evidence in support 
of the estimates, 

Mr. Bgzrrosp, O. B., who said he had had considerable experience 
of railway construction, expressed the opinion that under the mono- 
rail system very high speeds could be run on ordinary curves, and 
thus obviate the cost due to large curves in the neighbourhood (f 
large towns. Не had seen the plans of the present proposal, and, in 
his opinion, the intended trestle work on which the rail would Ъз 
carried could be constructed without any difficulty. The estimate 
for the permanent way was ample. 

By Mr. Lrrrrn, Q.0.: He thought that when the side wheels 
which were to work at 1,700 revolutions а minute came into play 
there would be some vibration, but he coald not say that it would 
be considerable. These side wheels would enable the car to go rosnd 
sharper curves than an ordinary railway could without ti off, 
and with greater comfort to the pacem to a certain point. 
What that point was remained to be determined by experiment. 

The Committee then adjourned. 


The consideration of this case was resumed on Friday, May 11th, 
when M. GznARD, the engineer-in-chief to the Belgian State Rai "аэ 
the opinion that the proposed line could be worked 


р ply 
Switzerland, and also in Dublin, and was found reliable and safe. A 
constant load could be maintained if they had a service at 
frequent intervals, aud this would be conducive to economy. Hesw 
no electrical nor mechanical risks. 

WrirBESS was examined at considerable length with respect to the 
question of brakes, and he admitted that this was a difficult problem, 
because there had been no experience of brakes operating on trains 
going at 110 miles an hour. He thought it was practicable, however, 
to throw out louvres in front and so increase the air resistance to the 
train when desired, and he considered that it woald be ble to stop 
& train going 110 miles an hour within 5,000 feet. In his 
= project was sound from an engineering and commercial point of 
view. 

The Oommittee adjourned before witness had finished his evidence. 


At the sitting of the Committee on Monday, Bir W. H. Puro 
again occupied the witness-chair, and said that the train would be 
fitted with the Westinghouse air brake and the louvres invented by 
Mr. Bahr. He considered that with the appliances the train could 
be stopped within 1,500 yards. 

Mr. BEHR was recalled to further explain an operation with the 

roposed louvres, and he stated that the engineer would press s 
Patton and the electric current would throw cut a succession of 
plates in front of the car, exposing their surface to the pressure of 
the air. These plates could also be fitted on the top of the car, thus 
increasing the resistacoe. 

In further cross-examination, Bie W. Н. P RTO said he con- 
sidered there was nothing simpler than to work the line by electric 
agency, and there was nothing better to secure absolute safety. 

Mr. COTTRELL, engineer to the Liverpool Overhead Railway, and 
a member of the Liverpool and Manchester Committee, formed to 
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inquire into the feasibility of the scheme, said that while he did not 
agree that 110 miles an hour could be attained, there was no reason 
why they should not reach a regular speed of 90 miles an hour. 100 
miles an hour was the maximum he wonld give. It was possible to 
bring a train, travelliog at 100 miles an hour, to a standstill in 500 
Dos bat this would cause great inconvenience to the passengers. 

he more reasonable stoppage would be within 900 yards, which was 
the case to-day on the American electric railroad system. Tois could 
be accomplished by short-circuiting the motors, which woald have 
the effect of an electrical brake. If there was no greater pressare 
than 500 volts, no danger could arise from contact with the line. 
The pressure of the Liverpool Overhead Railway was 500 volts, and 
there was no danger to their platelayers or anyone else connected 
with their line. 

In cross-examiaation, WrrNESS said he had little faith in the 
louvres tor helping to stop the train. 

Me. PARSHALL, engineer to the Central London Railway, expressed 
the opinionthat 110 miles an hour was а practicable speed which 
might be attained with safety on the railway, and similar evidence 
was given by Mr. E. Норктивон, of Salford. 

Evidence was then called from gentlemen having large commercial 
intereste in Liverpool and Manchester as to the boon such a railway 
would ba to business men. 


Nea:ly the whole of tke sitting of the Select Committee on Tuesday 
was devoted to hearing evidense from surveyors as to land values, 
and from gentlemen interested in various industries as to the present 
unsatisfactory condition of the railway facilities. 

Mr. W. MarHEB, M. P., supported the promoters’ proposals, and 
said he looked upon the railway as a pioneer scheme and an impor- 
fant object lesson to the whole country. 

The case for the promoters baving bsen closed, evidenoe against 
the Bill was submitted by the Urban District Council, who con- 
tended that while their roads would be seriomsly interfered with, 
shay monie enjoy noadvautage from the scheme. 

e whole of the sitting on Wednesday was devoted to hearing 
evidence respecting the interference with lands over which the rail- 
way would pass. 


MxzTROPOLITAM Distaior RAILWAY ÜOMPANY. 


Cor. Соттом-Јорвиг, presided over a Select Oommittee of the 
House of Commons on Tharsday last week, to take into consideration 
the Bill of the Metropolitan District Railway, which contained inter 
the purpose of supplying electrical” power bs work dhe company 

purpose of supplying e power to work the company’s 
lines and those of the Metropolitan Railway. 

Mr. Porm, QO., who appeared for the Bill, explained that both 
the com interested—the Metropolitan and the District had a 
general power of working by electricity, but the real difficulty in 
electric traction was in applying it to lines, where hitherto ordinary 
steam locomotives had used. For over two years these two 
companies had been making experiments, with the assistance of Sir 
J. Wolfe Barry, to see how best to supersede steam by electric power 
on their trains, and they believed they had now arrived at a solution of 
the problem. By the Bill it was sought to acquire a site on the 
Thames, near Chelsea, on which to erect a generating station. From 
thence the electric power would be conveyed for the use on the 
railways by means of two lines of pipes conveying cables. The 
double lines were ‚ 80 as to provide for an alternative power 
in the event of one failing, through any cause. 

Sir J. Wot¥s Влввү in „ме, dares in support of the Bill, said 
the substitution of electric traction on tbe underground would be of 
immense advantage to the public. Hs explained the nature of the 
experiments which had tsken place on a short portion of the line 
between Ear!'s Court and High Street, Kensington, and said that 
these experimenta had proved very satisfactory. 

Bir W. H. Prexom gave evidence on Friday in favour of the 
ВШ. Generally speaking he corroborated the evidence of Sir J. 
Wolfe Barry as to the sucoesaful results of the experiments which had 
been made on the underground railway, and said that in the oo 
week trains would be running by electricity for the conveyance o 
passengers between Earl's Oomtt and High Street, Kensington. 
U d traveling in London was, he thought, being revolu- 
tionised by electricity, and the question of ventilation would be solved. 

Evidence having bsen tendered against the Bill on behalf of the 
London and North-Western and the Great Western Railway Oom- 
panies, the Committee adjourned. 


This Bill was concluded on Monday, when, after hearing evidence 
in opposition to certain parte of the proposal from the London 
County Council, the OHAIRMAN Announced that the Oommittee had 
decided to pass the preamble of the Bill. The various clauses were 
8 Bill was ordered to be reported to the 

ouse. 


County or DuaHAM ELEOTAIO POWER BUPPLY COMPANY. 
(Continued from page 778.) 


Tas Committee sat again on Wednesday last week to further consider 
the Tyneside Electric Power Bill. 

Mr. OaMPBELL Sworron gave further evidence, and was further cross- 
examined by Mr. Page, who appeared for the Whickham and Gates- 
head Urban Oouncils, with to certain pablic roads, which 
Witness said there was no intention of stopping. ey did not intend 
to break up streets without the consent cf the local authority at 

Gateshead. That did not apply to the chief main, but to the mans 


Pes - 


which would be necessary to lay to supply inhabitants of Gateshead. 
He might take it that the local authorities һе represented would be 
amply protected by the Bill from interference with the streets. 

Replying to Mr. Rroxanps (who represented the Newcastle Electrico 
Supply Company), Witness said he was aware that the company had 
a provisionaé order before the Board of Trade to supply STE but 
he did not know that they had also a Bill to supply the district of 
Long Benton, which came in the Tynemouth district, which was in- 
cluded in the Bill. It was true that of the 19 districts included in 
the Bill 12 local authorities had petitioned against it. If the Bill 
was carried they would open negotiations with the different authori- 
ties and proceed, if possible, to supply at once. The seven authorities 
whom they had agreed with comprised the greater portion of the 
area. The whole suecess of a scheme of that kind depended on 
embracing a very large area, and they could not get all the local 
authorities to agree straight away, and so they had to make arrange- 
ments before they could get sll to s They were not so anxious 
to do the work of general distribution, but would rather have other 
companies step in and do this, while his company would supply in 
bulk. He thought it would take them a year to got fairly started if 
the Bill passed. Wallsend would be their chief generating station, for 
he believed that had been scheduled for compulsory purchase by the 
Newcastle Electric Supply Company. They would probably supply 
what was known as a two-phase or three-phase system, and the pres- 
sure would be 10,000 volte. It was an alternating system. They 
had not quite settled whether they would give & direct current, but 
probably they would. give both continuous and alternating. He 
would not pledge himself to supply both everywhere, where it might 
not be wanted. The question of the price they would charge would 
depend on the length of time for which the current was used. 

Asked by the ОнАтвмАн to state what the company really intended 
to charge, Wrrnuas said they had offered the following rates to every 
local authority :— Where the local authority itself distributed and the 
company supplied only in bulk, they would charge for the first 100 
hours at 4d. per unit; for the second 100 hours at 14d. per unit; and for 
the third 100 hours and subsequent hours at 1d. per unit. Where the 
company distributed itself they would charge for the first 100 hours 
at 5@., for the second 100 at 2d., and for the subsequent hours 14d. 


"They also offered to supply for manufacturing purposes at 3d. for the 


first 100 hours, and for subsequent hours ‘9 of a penny. 

Witness was then cross-examined by Mr. Moon (representing the 
County of Darham Power Supply Company), and said that the County 
of Durham Electric Distribution Oompany had power to supply 
certain districts which his company sought power to supply. He did 
not think it would ba possible for the Distribution Oompany tosupply 
large worke unless they tock power in bulk, and his company would 
be happy to supply them in bulk. He was a manufacturer in the 
district, and the gentlemen interested in the promotion of the ВШ 
were manufacturers who were seeking to supply themselves at a 
cheap rate with motive power, and certainly they would not bind 
themselves not to supply manufacturers more cheaply than to the 
authorieed undertakers. 

By Mr. Equanney (for the Tynemouth Corporation): He was 
aware that the Tynemouth Corporation had powers for electric 
lighting, but they had not exercised them for nine years. They 
were now putting up a generating station. | 

Witness was farther examined by Council for the Walker Distric! 
Council, the Olavering Trustees, and the Jarrow District Council. He 
said that the Tyneside Bill was hardly on all fours with the Lanca. 
shire Bill, which had been modified, but they did not ask for anything 
more. The Lancashire Company bad agreed to a clause making it 
p clear that they should not take powers to distribute even in 

ulk without the consent of the local authority. He did not know 
that he asked for anything more. | 


Oa Thursday last week the whole of the vitting was devoted to 
hearing the evidence of gentlemen having commercial ioterests in the 
locality in favour of the Bill. 

Mr. Woars, a large manufacturer, stated that he had arranged 
with the promoters for а continuous supply of electricity for his 
Hue He estimated that he would ba in a position to take 

‚000 H. P. 

The Нор. О. A. Pansoms, one of the promoters of the ВШ, gave 
evidence at considerable length as to the importance of the scheme, 
and atated, in the course of cross-examination, that the whole of the 
mains would be underground, and that it was not intended to carry 
the cables overhead. 

WrirNESS was questioned by the ОнлвмАН аз to the proposed 
charges, and as to whether there was not а possibility of the smaller 
consumer being prejadiced, and he agreed that it might be advisable 
to pou the emall consumer against undue preference. ; 

. J. M. DAvIDSON, the managing director of the United Alkali 
Oompany, at Newcastle, said that if bis company oould obtain such a 
supply of electric current as was contemplated being supplied by the 
promoters, it would be of the very greatest advantage to them. He 
expressed the opinion that it would be unfortunats if the Tyneside 
9 was not allowed to supply south of the Tyne. 

Mr. N. Cooxson, who is connected with various large industrial 
conoerns in the localty affccted by the proposals, said he considered 
that if Parliament allowed the Bill to pass, the scheme financially 
would be a great success. 


On Fridsy the morning was ccoupied by hearing evidence from а 
number of local witnesses in favour of the ВШ of the Tyneside Oom- 
pany. Among those called were Mr. О. McLaren, chairman of 

almer’s Shipbuilding Company; Mr. Eustace Smith (Smith's Ship- 
building and Docks Oompany) ; Mr. T. Tweeddale (chairman of the 
Newcastle Wholesale Co operative Society); Mr. Simpson (chairman 

r 
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of the Ryton Urban District Council); Mr. Browell (chairman South 
Shields Rurai District Oouncil); and Mr. Robson, late chairman of 
the Benwell and Fenham Urban District Council. | 

Lord Кюглн, replying to Mr. BAGGALLAY, said he was satisfie 
that electrical power of very bigh voltsge could be safely trane- 
mitted to very long distances. He had examined the tcheme of the 
Tyneside Oompany, and was of opinion that it was. calculated to give 
the district а good supply of electrical energy in the cheapest and 
most effective form. He thcught it would be a bad thing if the 
Committee were to limit tbe Tyneside Company to the north side of 
the Tyne. There would be no practical difficulty in taking the car- 
rent across the Tyne—it could be laid under the bed of the river with 
perfect safety. With regard to the question of competition, competi- 
tion within an area where two bodies—either local authorities or 
companiee—competed for customers, would be undesirable as a 
general rule, but competitidn between two supply producing bodies 
for supplying bulk to local authorities and others for eral distri- 
bution stood on a different footing. The first sort competition 
would involve waste, but the other would not. 

By the CHamman: He considered that Great Britain was very 
ioch behind America and other countries in the use of electrical 
energy, and he was of opinion that, as far as ble, Parliament 
should facilitate the development and the use of electrical energy in 
bulk. With due regard to the rights of individuals, be thought tkat 
Parliament should give the greatest freedom possible in this matter. 
As to the smallest quantity cf electrical energy which could be 
economically produced, he would place the figure at 1,000 K P., but 
he should say that for the purposes of the Tyneside Company, a cor - 
venient commencement would be with from 3,000 to 4,000 H.. Не 
ко, there would be plenty of demand for the power when it was 
a в. 

Mr. PLUMER (secretary to the Newcastle and Gateshead Ohamber 
of Oommerce) said that he believed that the Bill would be of great 
advantage to the inhabitants and manufacturers of the district. 

Mr. J. BWINBURNB, consulting engineer, and vice-president of the 
Institution of Electrical Engineers, said he had had over 20 years 
experienca in connection with electrical matters, He knew the dis- 
trict of Gateshead and Newcastle fairly well, and having examined 
the scheme of the promoters of the Tyneside veg by dh Bill, he 
should say it was one of the very best schemes he had ever seen. 
The district to be supplied was a very ccmpact, and oontained А 
large number of manufactories. It would be unfair if the company 
were not allowed to go south of the Tyne. A company could begin 
to supply power economically at between 4,000 and 5,000 H P., and 
after that, as the production increased, the economy would increase. 
He agreed with Lord Kelvin's views as to competition. 

The Committee adjourned until Monday. 


On Monday the examination of Mr. Бутхвсвив was proceeded with. 
He said that manufacturers would get greater benefit by being sup- 
plied by one large concern rather than if the district were split up 
and served by a number of small companies. Не had recently made 
it his business to visit large power stations, inclading the one at 
Niagara, another on the falle of the Rhine, and another in the north 
of Italy, and bis experience was that the district to be supplied should 
be a large one, in order that the fullest advantage might be obtained. 

This closed the case for both Bills. 

Mr. J. F. BurLLIE, the borough surveyor of Tynemouth, called in 
opposition to the Bill, ssid that in 1891 the Corporation of Tyne- 
mouth obtained a provisional order for supplying electricity to the 
borough both for public and private purposes. There wae no í 
however, for the light at the time, anå tbe Oorporation did not pro- 
ceed with the works to carry out the order. That was largely owing 
to the fact that the local gas company had oertain rights pertaining 
to the lighting of the streets, and the Corporation were precluded 
from entering into the questicn of public lighting. In 1897, how- 
ever, those powers were , and in the following year the 

ration called in a firm of consulting electrical engineers toadvise 
them g the establishment of an electric installation for the 
borough. Last year, too, there was a change in the local tramways 
company, and the new company pro to run the line by electricity. 
The work of providing the installation had been commenced some 
time ago, and the Corporation would be in a tion to supply 
p in about а couple of months. Every on had been made 
enlarge the supply of power if the demand increased, and if their 
area of supply was not encroached upon by the Tyneside Company, 
they looked forward to their installation being thoroughly successful. 
The Corporation looked upon the scheme of the Tyneside рост 
as one which would involve much unfair competition to w they 
strongly objected. 

In reply to Mr. H. LLOYD, Wrrurss admitted that the Оо ion 
had not had under consideration the desirability of supplying any- 
ms ТЕ the amount of power as was proposed by the promoters of 

Mr. Вослвват, Q ., having addressed the Committee on behalf of 
the Tynemouth Corporation in opposition of the Tyneside Bill, was 
followed by Mr. Page, Q.O., in the same direction on behalf cf the 
Gateshead Corporation. 

The CnHAIBMAN said he wished to inform petitioners against the 
Bill, whether local authorities or others, that the position of manu- 
facturers who were within the district of a local authority and who 
wanted a supply in bulk, was occupying the attention of the Oom- 
mittes. If the local authority was unable or unwilling to give euch 
a supply or to give it only at a prohibitive price, the inference was 
that manufacturers must go without, 

Mr. N. TEMPEBLEY, the vice-chairman of the Parliamentary Com- 
mittee of the Gateshead Town Council, explained the arrangements 
which the company had come to with the promoters of the County 
of Darhem Bill. He said that they had come to terms and arranged 


to support that Bill on the understanding that they would have a 
right to purchase the installation at the end of 13 years by giving 
two years’ notice. 

Replying to the OHa1RMAN, WrrEESS said there were a large number 
of manufacturers in Gateshead who would be likely to take a supply 
of power in balk if tke opportanity was offered. 

Mr. SHonrr addressed the Committee against the Bill on behalf of 
the local authorities of Wallsend and Gos forth, and argued that 
there was no valid reason why at any rate the latter town shoald be 
included in tbe Bill. As to Wallsend, that was no doubt a thickly 

ulated district, and there were a considerable number of manu- 

urers there, but their requirements for electrical power would be 

supplied by the Walker & Wallsend Gas Oompany, which was now 
ing а generating station for that purpose. 

Mr. Davm HETHERINGTON, chairmen of the Gosforth District 
Oouncil, snd Mr. Goran HorLLING, surveyor of the Wallsend Dis- 
trict Oouncil, having given evidence bearing out the counsel's state- 
ment, the Committee adjourned. 


At е opening of the proceedings on T'aesday, the CHAIRMAN taid 
the Committee proposed to hear the promoters of, and the opposition 
to, each Bill before they gave their decision. They would give no 
decision on the Tyneside Bills until they had heard the cases for and 
against the other Bills in their list. As the cases were different they 
юш, find principles in those Bills which were not to be found in the 
others. 

Mr. PzuBEB, Q. O., on behalf of the Newcastle Corporation, said 
that in Newcastle there were two companies for the supply of elec- 
tricity, and in addition the Corporation had the power to supply their 
own tramways with electrical energy and to light their own streets. 
The town, therefore, was well supplied in the matter оё electrical 
power, and they did not see the necessity for а new ccmpany 
coming 
Mr. Вмгтн followed, on behalf of the Walker Urban District 
Council, in opposition to the Bill; the g o! which in its present 
form would, he said, place the Tyneside company in a position to 
ips most unfairly with the Council in the matter of the supply 
of electrical energy. 

Mr. J. M. Ввүногрвон, member of a shipbuilding firm on the 
Tyne and а past Mayor of South Shields, said that in 1891 the Oorpors- 
tion of that borough obtained an electric lighting provisional order, 
and in 1893 an Electric Lighting Oommittee was appointed, of which 
he was chairman—to put the order in force. After visiting several 
towns and acting on the advice of an electrical engineer, the Oor- 
poration adopted the alternating high pressure current system, with 
transforming sub-stations. They oommenced to supply light in 
September, 1896, with four or five consumers, and from the very 
commencement the demand for current steadily increased, and 
before the works had been open a few months it was found necessary 
to increase the plant. Farther additions were subsequently made, 
and at the present time they had seven transformer sub-stations in 
different parts of the borough. The initial capital expenditure was 
£30,000; now it stood at about £100,0C0, and a further expenditare 
of £40,000 had been sanctioned for completing the distributing 
system. The on had always been anxious to supply for power 
purposes, but up to the present there had been practically no demand in 
that respect. If the Tyneside Company were allowed to come in and 
take the “раша” in the district, the undertaking of the Corpora- 
tion, which was now profitable to the ratepayers, would be seriously 
jeopardieed and со 

Oross-examioed, Wirmmes admitted that the alternating system 
which the Oorporation had installed was the least adapted for the 
supply of power, but they would be willing, upon demand, to spend 
further money to ley down other plant for the purposes of supplying 
power. He believed the taking of power for manufacturing purposes 
would be an exceedingly slow procese. 


(To be continued.) 


ELECTRICAL GENERATING STATIONS AND 
THE FACTORY АСТ. 


Tun Electric Light Oommittee of the Coventry Oorporation have 
made representations to the Home Office, through Mr. О. J. Marrsy, 
M. P., with respect to the provisions of the Factories and Workshops 
Bill of this session with regard to electrical generaticg stations. 

The following memorandum drawn up by the town clerk states the 
postion from the point of view of the Committee, and this was laid 

y Mr. Murray before the Home Office authorities :— 

“The question whether electrical generating stations are within the 
Factory Acts is open to some doubt, and contrary opinions have besa 
given by high authorities. The present Bill proposes to include 
them specifically under Olause 42, no doubt with the intention of 
applying ee the powers of Olauses 1 to 4 with respect to 

es. 


“ In 1897 а Departmental Committee of the Home Office reported 
recommending certain rules for securing the safety of workmen, 4c, 
engaged in electrical generating stations. These rules were forms - 
lated without giving those interested in the mansgement of such 
stations an opportunity of being heard, and were considered in some 
quarters to be unworkable. Tney do not appear to have been 
generally insisted upon, as obj:ction was raised in many places, and 
probably the Home Office did not feel sufficien:ly secure in thelr 
position in the matter. The provisions of the present Bill with 
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respect to electrical generating stations are, no doubt, to some extent 
the result of this uncertainty. | 

“The Bill proposes (Olause 2, &c.) to give the interests affected an 
opportunity of being heard before any regulations are made. This is, 
no doubt, а great improvement upon the procedure which was 
adopted in 1897. But it is suggested in some quarters that the pro- 
cedure adopted by the Board of Trade in 1895, when revising their 
regulations for securing publio safety in oonnection with electrical 
installations, might be adopted with advantage in the present instance. 
In that case, after the regulations had been adopted by the Board, 
they were submitted to the various bodies interested for their obser- 
vations, and a conference was subsequently held under the presidency 
et Bir Courtenay Boyle, to which everybody supplying electricity in 
the kingdom was invited to send representatives. There was а very 
large attendance, and, as a result of three days’ discussion, a code of 
regulations was settled which met with general acceptance, and have 
worked satisfactorily. 

"It is generally admitted that the electrical industry is still in 
somewhat of an experimental stage in this country, and no doubt the 
different companies and co ons are accumulating ex 
not only on technical questions, but on practical questiona of work- 
ing. This experience would, on the one hand, be of value to the 
Home Office in forming reguletions, and, on the other hand, is entitled 
to a hearing before such regulations are settled. The machinery of a 
conference seems more suitable for eliciting the resulta of this ex- 
perience than that proposed by the Bill, which involves in the last 
resort something in the nature of litigation.” 

Asa result of this action, Mr. Murray received a letter from the 
in preparing special rule, to allow the persone interested opportunities 

pre ү ow the persons Oppo 8 
of stating their views, and that if regulations are proposed for the 
electric lighting industry, tbe draft rules will be communicated to 
the companies and corporations concerned, and full consideration will 
be Lavon to my representations they may make, and that, if necessary, 


and representatives of the trade." 
The Oommittee considered this reply placed the matter upon a 
ratisfactory footing. 


CORRESPONDENCR. 


Parsons’ Steam Turbine. 


In your issue of April 27th you give an in 
by Mr. Ed. О. de = 1 5 
steam turbine made by the Westinghouse Machine Company, 
of America, under our patents. In October, 1899, tests were 
made on behalf of the Oambridge Electric Supply Company 
by their engineer, Mr. J. H. Barker, of a nominal 500 kw., 


note 


but intended for 600-Kw. turbo-alternator, which gave the 

following congumptions :— 
Boiler pressure Kes . 127 139 145 140 
Vacuum "T" ss .. 2475 MÖ 265 275 
Barometer see ees еве 29:6 eee ees aes 
Water per hour (ibs.) .. 18,400 12,675 7,029 4,180 
Outpat in Kw... T „ 598 5264 2561 124 
Water per kw.-hour ... .. 224 941 275 337 
Exciting current (xw.) see 35 99 31 3:0 


The temperature due to a boiler pressure of 127 Ibs. is 
854? F., or 815? absolute, and to а vacuum of 24:75" with 
the barometer at 29:6" is 188° F., or 594? absolute. 


22'4 lbs. per KW, = 16°7 lbs. per E. H. p. 


Ву Rankine's cycle the theoretical consumption of steam 
would be 9'6 Ibs. per H.P, which gives an efficiency of 57:5 


per cent. 

In the Westinghouse tests the steam pressure was 125 lbs. 
and the vacuum was 28", nding to a theoretical con- 
sumption of 8:2 lbs. per H. p. Their consumption was 16°4 
lbs, giving an efficiency of 50°0 per cent., which almost 
agrees with Mr. Segundo’s figures of 47:73 per cent. obtained 
by adifferent method. We may say that we generally obtain 
resulta giving from 55 to 62 per cent. of the theoretical con- 
sumption with our turbo-generators, and that with 28” 
vacuum the consumption of the Oambridge plant would 
certainly have come considerably below the figures obtained 
in America. 

C. A. Parsons & Co. 
` Newocastle-on-T yne, May 8th, 1900. 


The Lundell Generator. 

Under the title of The Johnson-Lundell Electric Trac- 
tion Company, Limited," on page 652 of the ELEoTRICAL 
Review of April 20th, 1900, is given a description of a 
Lundell generator, the supposed novel feature of which con- 


ndo on the recent test of a Parsons 


sista in extending the field pole in the direction of revolu- 
Lion, во ав to throw the gap between two consecutive field 
les forward, instead of having it, as usual, midway 
tween the field poles, and the field poles are also given 
slots which virtually divide the poles into two. 

I would call attention to the fact that the extension of the 
field poles forward in the direction of revolution in gene- 
rators is very old, as is evident by an inspection of the 
United States patent to E. J. Houston and E. Thomt on, 
entitled “ Dynamo-Electric Machines,” No. 219,157, and 
dated September 2nd, 1879. There is also a corresponding 
British plan, the number and date of which I do not have at 
present for reference. 

The expedient of dividing the field poles by slots, во as to 
make one or more sections of the field pole, is also quite old, 
as those who are familiar with the development of the art 
must know. Moreover, it is an expedient of very doubtful 
utility. I do not think it has any other effect than to 
increase the general reluctance of the field pole. 

Elihu Thomson. 
Lynn, Mass., May 1st, 1900. | 


[Prof. Thomson's letter is very interesting, affording as 
it does yet another instance of the extraordinarily wide 
range of invention covered by his versatile genius. Yet, 
with due deference to his authority, we must point out that 
the extended pole without the slot, and the slot without the 
extended pole, are equally ineffective in preventing distor- 
tion of the field; it is in the successful combination of these 
two features that the merit of the invention consists. 

We have had an opportunity of conversing with a well- 
known engineer who has thoroughly tested the machine in 
question, and he assured us that the results were most satis- 
faotory.—Eps. ELEC. REv. | 


Test of a Ventilating Fan. 


In regard to the ventilating fan test recorded in your 
issue of March 28rd, the following data of a test on a 80-inch 
Blackman fan made several years since may be of interest, 
though I am well aware of the dubious nature of any com- 


parisons. 

The fan was mounted in the side of a cubical box 10 feet 
оп a side. In this was a screen of cheese cloth to break up 
eddy currents, &o., and the discharge was into the atmo- 
sphere through a variable orifice on the side opposite the 
fan. The measurements were made with great care. 


Jj 
E 
ES 


Cubic feet of air per minute. 


Pressures in inches of water 
BRAVE 


š 


500 
Revolutions per minute. 


+ = Volume of air and speed of fan. 

x = Horse-power „ „ " 

© = Inches of water pressure in house and speed of fan. 
Curves are given for 1 sq. ft. opening of discharge. 

4 sq. ft. " 8 


LAJ 55 


Power was taken from а 7:5 нр. 220-volt Thomson- 
Houston motor used ав а dynamometer and investigated 
with great care, 
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The teat was of a long series on different makes of 
fans, and was checked as to results several times by inde- 
pendent observations. | 

The curves are quite interesting, I think. 


Wm. Lincoln Smith. 
Lab. of Elec. Eng., 
Mass. Inst. Tech., Boston, Mase. 
May 4th, 1900. 


Information Wanted. 


Сап you, or any of your readers, inform me where double 
cotton-covered tinned annealed iron wire, algo д.о.о, zinc and 


aluminium wires of about No. 18 and 20 gauge can һе. 


obtained ? In view of the continued high price of copper 
other materials should be used, and I believe it is not 
impossible to do away with copper altogether in certain types 
of motors, and still produce efficient and economical machines 
of the cheaper sort. —— 


Paisley, N. B., May 5th, 1900. 


„% WIREMEN's Wors.—As we have received several 
letters of a personal and more or less abusive nature, we 
think that no useful pu will be served by prolonging 
the correspondence on this subject. The writers elect to 
shield themselves behind a nom de plume. The matter may 
therefore be considered closed.— Eps, ELEC. REV. 


„% Тнк PROTECTION OF INSULATED WIRES.— There has 
: come to hand too late for insertion in this week's issue a com- 
munication from Mr. Fred. Bathurst, commenting upon Mr. 
S. F. Walker’s article in the ELECTRICAL Review on the 
above subject. This will appear in our next issue.— EDs. 
Еко. Rev. l 


BUSINESS NOTES. 


Electrical Wares Experted. 
Wir иноша May 1675, 1899. | Wirk Empigc May 15тн, 1900. 


Adelaide .. Value £282 Adelaide .. Value £76 
Alexandria gc ЖО .. 183 Amsterdam ET .. 160 
Amsterdam i sm a 12 . Auckland = 85 
Beyrout m - is e 50 Azores. Teleg. mat. 1.154 
Bombay oe "m ee . . 182 Barcelone ЗЕ M. Ке 26 
Bordeaux .. Vs is v 12 T Teleg wire .. . 102 
Boulogne 5 es .. 164 Boca р к - .. 230 
Buenos Ayres - 258 . 210 „ Teleg. mat. ee îs 79 
x Teleg. mat. .. 481 Bombay E vs Р 505 
Calcutta «s es .. 445 Borkum. Teleg. cable 21,200 
Cape Town .. T . 1,036 Buenos Ayres M ©» .. 103 
Christchurch "T ЧА . . 146 1$ Teleg. mat. „ 112 
Colombo. «3 ys .. 156 me Teleph. mat. 88 
„ Teleg. cable. АК 85 Calcutta E sé .. 848 
Delagoa Bay a x i 34 Cape Town.. be s ae 39 
Durban ši s M" .. 646 Colombo es zi se 27 
East London Р is e- 605 | Demerara .. a > xi 41 
Gibraltar. n sa 2 41 Durban vs es 822 
Grenada e E В P 17 e Teleg. mat. . 101 
Hamburg T" ЗР .. 200 | Fast London m us vs 82 
Jersey and Guernsey  .. . 421 | Fremantle .. m ns T 56 
Malta се ка ES «2 14 Gibraltar. M з» . 2110 
Melbourne .. "d s4 ee 981 Hamburg. Teleg. mat... . 400 
Odessa - - .. . 200 | Hong Kong .. - e .. 16 
Oporto T x g^ ae 6 Karachi x ЧА Ps .. 240 
Otago T PET sp .. 173 Kobe. Teleph. cable .. 45 
Penang ra s va “+ 21 Malta x "T es .. 186 
Piræus л ss - .. ) 890 Mauritius. Teleg. mat. fs 63 
Port Chalmers... Ps . 292 | Melbourne .. i 5% . 136 
Port Elizabeth .. Su ee 220 Ostend „> os RE. 28 
Rio Janeiro. Teleg. mat. 53 | Otago $e кз - is 70 
Santos. Teleg. mat. 100 | Rangoon  .. oe a .. 852 
Shanghai. Teleg. mat... 4,710 Rosario А Бы zs A 52 
Singapore .. ©з oe ES RO Stockholm. Teleg. mat. - нн 
St. Petersburg oe T .. 102 | Bydney - ae oe 1,453 
Sydney ex " - . 497 Wellington. 400 
Tientsin. Teleg. mat. . 202 Yokohama .. t d 3,730 
Vigo. Teleg. mat. ёз .. 958 i Teleph. appts. 90 
Wellington .. sa «is .. 144 Zanzibar . "s к 40 

Yokohama .. $i. es xà 93 
Total ee £13,099 | Total > £33,530 


Foreign Goeds Transhipped. 
| 


Perth. Elecl. machinery. Value 2369 


Bankruptcy Proceedings.—A first and final dividend 
of 5s. 7d. in the £ was payable on May 16th in the cate of W. H. F. 
Bowman, photographer and electrical engineer о? Gainsborough. 


Liquidations and Dissolutions.—The National Gas 
Engine Oompany, Limited, is winding up voluntarily, with Mr. John 
Smith, of Ashton-under.Lyne, as liqvidater. 

The Doe Portable Electric Light and Power Syndicate is winding 


| pe by the beat 


up voluntarily for the purposes of re satisn. A new company, 
with £40,000 capital in £1 shares is to be formed. Mr, J. E. Ward, 
of 122, Cannon Street, E. O., the liquidator, has power to carry 
through certain agreements. 

The Phoebus Solder and Electric Soldering Flaid Oompany is to 
meet at 52, Aytoun Road, Stockwell, on Monday, June 18th, to receive 
an account of the winding up from the liquidator, Mr. B. Shortman. 

A similar meeting of the Nalder & Harrison Construction Syndi- 
cate will be held at 19, Queen Victoria Street, E.O., on June 16th. 
Liquidators, J. A. McMullen and N. F. Nalder. 


Book Received.—* Elektrometallrgie und Galvano- 
technik," by Dr. Frans Peters, in four volumes. Wien: A. Hartle- 
ben's Verlag. 3k 30h each. 


Catalogues and Lists.—Messrs. John Turner & Sons, 
of Denton, near Manchester, have sent aa a tabulated list with litho- 
graph, giving full particulare of their enclosed dust-proof motors. 
The list contains information as to output, speeds, and prices of the 
various sizes. These machines may be used as dynamos or motore, 
and can be supplied either totally or only partly enclosed. They are 
stated to be made on the very latest principles, embodying all the 
most recent improvements. The machines are designed to rua at 
exceptionally low speeds, which is а desirable and important feature 
in an enc dynamo or motor. 

Mr. G. Braalik, of Upper Thames Street, sends us а copy of his new 
pe list of the continuous current F“ arc lamps manufactured by 

essrs. Koorting & Mathiesen. Prices of reflectors, carbons, covers, 
resistances, &c., are included. We understand that the sales of this 
lamp are continually on the increase, and among his customers Mr. 
Braulik has some of the largest electrical engineers and corporations 
in the country. 

The British Thomson-Houston Company's pamphlet, No. 63, gives 
particulars of direct connected continuous current lighting gene- 
rators. 

Messrs. Geipel & Linge send us a circular giving sis ss and prices of 
vulcanised braided electric light conductors, and of the Brown- 
Boveri single-phase alternate current motors, for which they аге 
London agents. 

Messrs. Jones & Horafield send a list of the Jones sectional and 
removable boiler and steam pipe insulator, giving a list of some 
Government departments and large steam users who have adopted the 


covering. . | . 

Messrs. Webster & Bennett, of Ooventry, send us one of their cata- 
logues of machine tools. The book contains many excellent illustra- 
tions of boring, drilling, chucking, and milling machines, and various 
lathes, of which general particulars and prices are given. 

Mr. Н. Hodgson Wright, of Globe Worke, Halifax, sends us a 
number of his illustrated price sheets. Оле of the liste describes 
Fynn's patent winding enclosed type motors for continuous current, 
and others show high voltage spring contact switches, quick-break 
cross-handle switches, and accumulator switches, which are manufac- 
tured at the Globs Works. For the motors Mr. Wright has a mans- 
facturing license from Messrs. Rosling & Appleby, of Bradford. Other 
types of switches besides those mentioned are manufactured. 

From the Hiram В. Maxim Electrical Oorporation, Limited, we 
have received an advance proof of their catalogue of the Maxim” 
electric lamp. The average efficiency of the lamp is plso:d at 3 watts 
per candle-power throughout the whole life. There are notes for 
consumers and prices, and neat illustrations of standard lamps, ale 
cylindrical, flame, and olive-shaped lamps. 


Correspondence Instruction.— The Electrical Eagineer 
Institute of Correspondence Instruction has removed from 1930-121, 
Liberty Btreet, New York, to its new quarters at 240-242, West 
Twenty-third Street, New York, U. S. A. The growth of the Iostitate 
has been so rapid that the old quarters some time г =ч 
inadequate to meet the demands for space, an indication в 
well for the work done by the Institute and its pero Mr. Joseph 
Wetsler. The Institute has a vast number of students located all 
over Great Britain and the Oolonies, as well as in the Western 
Hemisphere, and carries on its work in nearly every civilised 
country on the globe. Students study under the personal supervision 
of competent electrical engineers, and the text-books usod are pre- 
ractical experts. The latest catalogue gives full 
ormation reg g the courses taught. 


Cheshire.—The Financial Times says that Mr. Scotter's 
light railway syndicate, whose undertaking will shortly be tbe 
subject of a Commissioners’ inquiry, intends making а complete 
electrical tramways system between Warrington and Northwich, and 
also in the latter town. 

The United Alkali Oompany has bought Wimholdsley estate for 
£130,000, and intends erecting chemical works there, while st 
Middlewich the company is building a factory for new electrolytic 
process. 


Conduit Casing.— We have had submitted to us samples 
of a new casing now put on the market by Messrs. Beecroft and 
Wightman, Limited, Bradford, as Hudson’s patent wood-lined steel 
conduit. The metal part of the casing, galvanised steel, contains a 
single channel wood casing (which can bs chemically treated, if 
required, to resist the action of flame or heat), and gets over the 
objection some engineers have to conduit wiring, as the cover can be 
removed for inspection at any point; an ingenious form of janction 
box has been devised. The makers claim that for ease of fixing and 
wiring, cheapness, and accessibility, it is unequalled, while it is im- 
pervious to damp or corrosion. Full particulare are advertised, and 
illustrated lists will be sent on application. 


Electrical Coal Trimming Plant for India.— nian 
Engineering says that the Port Oommissioners of Oalcutta resolved 
that Messrs. Brown, Hoisting and Company's electrical coal trimming 


ТНЕ 
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plant should be procured at a cost of Rs. 45,000 for trimming coal on 
vessels at the Kidderpore Docks. The plant will be capable of 
trimming 320,000 tons of coal a year, and thus effect a saving of 
Бв. 20,000, or 45 per cont. on its capital cost. 


Electrical Imports.—The value of the imports of foreign 
electrical plant and apparatus imported into this country during 
April last amounted to £58,714, as compared with £73,085 in the pre- 
ceding month. Tae total for the first four months of the year is 
returned at £255,732. | 


Electrical Power at the Packing Houses of Armour 
Co., Chicago.— By the introduction of electrical power throughout 
the immense packing establishments of Meme. Armour & Oo., of 
Chicago—the largest beef aud pork packing business ia the world— 
another instance is added to the many that already exist of the 
advantsga and economy of electric power as compared with the 
existing methods of power distribution. Hitherto, the numerous 
mechanical functions were performed by 16 engines aud 17 
refrigerating machines. To these steam was supplied from 93 boilers 
situated in 12 boiler houses, scattered over an area of some 60 acres. 
The central generating and distributing plant jast installed is of 
5,000 to 6,000 E P., and the cost including buildings and machinery 
installed, is considerably in excess of $1,000,000. It is stated that the 
saving will be about $300,000 per annum, and that it will be possible 
to dispense with the services of from 300 to 400 men. Mechanical 
stokers and other labour-saving devices are used so that not a spade 
or а shovel is used by hand in the operation of conveying the coal 
from the railway trucks for consumption in the boiler furnaces and in 
removing the ashes. The average siz3 of the motors installed is 25 Н.Р. 


Emb:zzlement.—At the Aston Police Court, on 8th 
inst., Joseph Aylie ff, for embezz'ing moneys of the British Electric 
Works Oompany, was sentenced to six months' hard labour. He 
admitted having gambled the money away. 


France.—A company has just been formed at Chalons- 
sur-Marne with a capital of £17,200, to be known as the Société pour 
la Fabrication du Oarbare de Calcium. 


Germany.—Messrs, Siemens & Halske, of Berlin, are 
further increasing their capital from £2,250,000 to £2,725,000. 


Grimsby and Cleethorpe.—The Financial Times says 
that some of the engines for the Grimsby and Oleethorpe Electric 
Tramway service are being built by the Robb Engineering Company, 
a Oanadian concern whose name is not infrequently heard in con- 
nection with such work.” 


Meldrum's.—F:om our New Companies Registered 
in another column it will be observed that the firm of Meldrum Bros., 
of Manchester— whose specialities, the ''Meldrum" furnace, the 
** Koker " stoker, and the ' Simplex " destructor, are so well known— 
are converting their business into а limited liability company. 
Ordinery stock will be taken by the vendors, and £50,000 5 per cent. 
preference shares ate to be issued to the public. The object of the 
issue іє, we understand, to provide additional and extensive works to 
meet the great demand for the firm's productions. 


New Electric Car Works at Wellington.—The Old 
Oastle Ironworks, which have been in recent years partially dis- 
mantied, have been acquired by a north country syndicate, and they 
have been reconstructed for the purpose of producing electric cars on 
an extensive scale. The works and plant now being laid down will 
be equal to the production of 1,000 electric cars per annum, and 
xar p rry will be found for 800 workpeople. Three large dynamoe 

work electric motors in all the different workshops, and alsosupply 
the light. The drilling, planing, turning, and polishing machines are 
all worked by electric power. The manager of the new works is Mr. 


Carl Busch, whose father was the pioneer of electric car construction 


on the Continent. 


Notes for Boller Owners and Users of Steam Power. 
-—-The Vulcan Boiler Insurance Company have published a pamphlet 
dealing with the present position of boiler legislation. Is is recalled 
that whereas pressures are now commonly 80 to 100 16е. and pressures 
of 160 to 200 lbs. by no means exceptional; the boiler of the Comet 
was worked at 3 to 4 lbs. in 1812, while in 1829 the Rocket locomotive 
carried 50 lbs. Boiler-making did not keep pace with the demand 
for high pressures and consequently there were frequent explosions, 

ne commencement of boiler inspection associations dates from 1854, 
The Vulcan Company, under another name, commenced in 1859, and 
others followed and speedily exerted great ix fluence on boiler design, 

hey were soon in possession of a great mass of evidence 
that pointed clearly to certain distinct causes of explosions. 
A single explosion carries little weight of evidence, bat when a 
don зп explosions all occur in which one factor stands out prominently, 
it is good evidence that that factor needs special attention. The 
earlier attentions of Parliament to the question have not been 
drastic, but the Act of 1882 had considerable effect in bringirg 
boiler owners to a sense of their responsibility. Of late, some 
Bills have been introduced, notably one by Mr. Fenwick of a 
very bad type, calling for needless and harassing provisions as 
to inspection by a class of men that bas been proved to be less suited 
than certain other classes for the special duty involved. Fortunately 
the sense of the House caused the Bill to be withdrawn. It 
appears that of 40,000 boilers in charge of the Vulcan Company 
no lives were lost by the three very minor explcsions published 
by the Board of Trade as having occurred to these boilers in 
their last annual summary of 50, Oo boilers inspected by other 
companies; one life was lost by eight explosions.  Lloyd's are 
debited with 11 explosions and one life. The great Board of 
Trade debits itself with two explosions and- two lives, and other 


marine agencies with two explosions and no lives. Tbe figures 
really show a practical immunity of inspected boilers, whereas about 
80,000 uninspected boilers show 42 explosions and 32 lives, as 
well as 60 ns injured, whereas only seven were injured under 
inspection. Do not these figures amply prove that further legislation 
is almost unnecessary, aud that the efforts of the companies and 
public opinion is sufficient? The one little bit of necessary legislation 
that we wonld sanction would be that every boiler should be in some 
way registered, and a certificate of competent inspection produced, 
failing which the Board of Trade should have the power to r ominate 
an inspection company, or should, if it wishes, take the boiler under 
its own wing. 


Substitute for Red Lead.—The difficulty of keeping 
tight joints iu the high pressure steam piping now generally in use is 
а constant worry to the central station engineer, who will welcome 
any means by which it may be overcome. A substance called 
" manganesite” is now being introduced, which, it is claimed, 
is far superior to red lead composition for all joints exposed 
to steam and water. The materialis in the form of an oily black 
paste, resembling blacking, which remains soft indefinitely when 
stored in a closed box or under water; it is stated that 1 lb. of man- 
ganesite will go as far as 3 lbe. of red lead, and the joint, once made, 
imprcves with age. Manganesite, which is to be had from the Man- 
ganesite Company, 31, Snow Hill, E O., is strongly supported by 
testimonials, &o., from engineers, but the most reliable test is that of 
& practical trial, which we strongly recommend. 


Switzerland.—The report for 1899 of the Motor Gesell- 
schaft fiir Aogewandte Electricität, of Baden, Swifsarland, shows a 
profit of £13,820; a dividend of 7 per cent. is being deolared. 


Trade Announcements.—Marconi's Wireless Telegraph 
Oompany, Limited, has о its registered office to 18, Finch 
Lane, Threadneedle see .d. 

Mr. A. J. Hollin who is well known amongst electric wiring 
contractors, has jo the directorate of Messrs. J. D. F. Andrews 
and Oo., Limited, and bas undertaken the management of their City 
brauch. This branch was opened under Mr. Hollington’s super- 
intendenoe a few months ago for the purpose of more readily effect- 
ing the sale of every cless of electrical appliance, in addition to the 
numerous patent specialities of Mr. J. D. F. Andrews. We under- 
stand that the company's factory at Fulham has been more than 
trebled in extent during the past few months, and preparation has 
been made for warehousing every class of electrical appliance in 
regular demand. 


Wm. McGeoch & Co., Limited.—The firm of William 
McGeoch & Oo., brassfounders, makers of electric fittings and manu- 
facturing electrical engineers, of Glasgow, London, and Birmingham, 
has been converted into а private limited company with a capital of 
£100,000. The directors are Messra. William McGeoch, Glasgow; 
Alexander MoGeoch and William McGeoch, jun., Birmingham; 
L. A. McGeoch, William Roxbargh, and Robert Archibald (all of 
Glasgow). The registered offices are at Morrison's Oourt, 108, Argyle 
Street, Glasgow; ‚ Мт. T. B. Alezander. We understand 
that this firm has been formed into а limited company for purely 
family reasons. 


— 


ELECTRICO LIGHT AND POWER NOTES. 


Aberdeen.—The Town Council has resolved that with 
the view of meeting the additional expenditure on plant, machinery, 
& 1, in connection with the electric 1. undertaking, and the 
purchase price of the property at Dee Village recently acquired, an 
(урсо be made for the consent of the Beoretary for Bootland to 

е borrowing of the further sum of £22,000. 


Aylesbury.—A deputation from the District Council has 
visited the electric lighting works at Harrow, Windsor, and Wycombe, 
and reports to the Oouncil in favour of a municipal scheme. 


Barrow.—The Town Council has decided to apply to the 


Local Government Board for leave to borrow £6,690, the balance of 


a loan applied for last year, and has instructed Messrs. Kincaid, 
Waller & Manville to report on the work of extension. 


Birmingham.—An illustrated history and d:scription 
of the Birmingham electricity supply works, with photos and short 
biographical notices of the members of the Electric Supply Com- 
mittee, appear in the last issue of the Birmingham Magazine, which 
ie & most excellently got-up art publication printed and illustrated 
in the best style. The issue is called an Electrical Number." 


Dublin.—The Local Government Board has requested the 
City Oouncil to explain why the offer of the Tramway Company to 
supply electricity was not considered, before the Board comes to a 
final decision on the electric lighting scheme. A deputation from 
the Corporation, includirg Mr. Hammond, waited on the Board on 
Monday last for this purpose. 

The electrical superintendent and city acoountant have sub- 
mitted reports to the Lighting Committee, showing that the 
output of the electricity works was 20,000 units greater in the 
quarter endicg March 31st last than in the corresponding period last 
year, and the total revenue was £3,745, as against £3,167. 


Evesham.—The Town Council is making inquiries 
aboat electric lighting with a view to ita adoption in the borough. It 
sea that considerable water-power may be derived from the 

ver Avon. 
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Frome —The Town Council has appointed Messrs. Med- 


burst and Kitcbin, 'consul engineers, to re on tbe electric 
lighting 5f the town. PONE ' к 


Gloucester.—We understand that it has been found 
necessary to po the official opening of the Gloucester Elec- 
tricity Bupply Station, which had been provisionally fixed for the 
24th inst. Abont the middle of June is said to be the probable date. 


Guildford.—The Town Council threatens proceedings 


| against the Electricity Works for emission of black smoke from the 
chimney shaft. 


Hereford.—The Free Library has been fitted with an 
ыза АШ lightiog installation, which was formally switched on last 
w 


Inverness.—A lively dispute has arisen in connection 
with the contracts for the electricity works. The progress of this 
municipal scheme has been constantly followed in these columns 
since July Jast, and we may recall the fact that the Town Council 
appointed Mr. Oraven, of Edinburgh, to draw up plans and specifica- 

ons, and to carry ont the undertaking, on oondition that he severed 
his connection with the Brush Company. The tenders having been 
received, the lowest, that of the Brash Oompany of £21,000, was 
accepted by the Oouncil on March 14th, but as mentioned in 
our issue of the 27th ult., a hitch arose later on, and the matter was 
reo d. Ata meeting of the Oouncil on the 7th inst. the report of 
a cial Committee on the tenders and correspondence was 
ered. According to the Inverness Courter, the town clerk read 

& letter from Mr. Oraven stating that he had gone into the tenders of 
the Brush Company and Messrs. Orompton & Oo., and the final 
fignres brought out a difference in favour of the Brush Oompany's 
tender of £794. A letter from Messrs. Crompton & Oo. was also read 


into the electric station in Inverness. Mr. Macdonald had never, 
directly or 5 any member of the syndicate. He had said 
to Mr. Macdonald that he hoped their boilers would be considered on 
their merits. Describing а confidential arrangement between Mr. 
Ora ven and himself, Mr. Stuart stated that he had reduced his quota- 
tion to the Brush Oompany by £200 per boiler at Mr. Oraven's 
request, and had quoted to Messrs. Orompton & Co. and Fowler's 
at £125 per boiler more than the Brush Oompany’s quotation. 
After a preliminary squabble as to the question of allowing repre- 
sentatives of the firme concerned to remain in the Council room, 
Mr. Oraven proceeded to reply to the points raised, remarking that 
it was within his discretion to use what communications from the 
firms he considered advisable, and that the alleged icaccuracies in 
the figures in his report were attempts at hair-splitting. In answer 
to Messrs. Orompton's complaint that the reduction they offered, it 
multipolar dynamos were used, was not reported, Mr. Oraven said 
that on no consideration whatever would he admit machines of the 
kind into any contract! He refused to discuss what Mr. Stuart said. 


price of £200 more in their estimate for boilers to Messrs. Fowler and 
rompton than in the estimate to the Brush Company, and that Mr. 
Oraven gave as his reason that the Brush Company's estimate would be 
accepted in any case) and advccated the acceptance of a number of 
separate tenders, amounting in all to £17,182, nearly £4,000 less than 
the offer originally accepted. Oonsiderable opposition was shown 
to the splitting-up of the contract, and the consequent divided 
responsibility, but as probably only three firms would the work 
this drawback is not of great moment. The letters to which we have 
referred were published in fullin the Jnverness Courier of the 15:h 
inst., and form very агае reading; unfortunately, we are unable 
to reproduce them for lack of space. From a carefal examination 
of the engineer's report on the various tenders, and of the correspond- 
ence, we cannot avoid the conclusion tbat one of the firms in question 
has good ground for complaint, while Mr. Stuart’s letter describ- 
ing the manner in which quotations were made to different firms 
disclcses a state of affairs more instructive than edifying. 


London.—MARWLEBONE.—The Board of Guardians has 
resolved to adopt electric lighting for the infirmary. 

Count оғ Common Councin.—At the meeting on Thursday last 
week the Oouncil had under consideration a report from the Streets 
Committee relative t> the recent action in regard to the validity of 
the agreements with the City of London Electric Lighting Com- 
pany. The Committee recommended that tbe City solicitor should 
be instructed to lodge an appeal against the order of Mr. Justice 
Farwell in the matter. Appended to tbe report was a further opinion 
from the counsel employed by tbe Corporation—Mr. Swinfen Eady, 
Q O., Mr. Danckwertz, and Mr. Waltei—who were of opinion that 
t e judgment of Mr. Justice Farwell was erroneous, and for that 


reason should be appealed against. It seemed that the result of the 
judgment would go far beyond the immediate controversy in the case, 
and that, according to the learned judge, it was possible for any 
Aldermen and Councillors to become pecuniarily interested in con- 
tracting companies.—After a vigorous discussion, in which consider- 
able opposition to the report was raised, the Oouncil approved of the 
report by a large majority. The Oorporation will, therc fore, appeal 
against the judgment. 

Ташнатон.—ТҺе Vestry bas resolved to appoint a deputation to 
wait on the London Oounty Oouncil with regard to the loans for 
which it applied some months ago. | 

BuogEDITCH.—The Vestry on Tuesday passed plans prepared by 
the surveyor for the erection of new stores and workshops at the 
electric lighting station, and an iron roof over the boilers in the 
с house. It was estimated that the cost would amount to 


Monte Video.—The Review of the River Plate says that 
the Monte Video electricity works which is ran by the city authorities 
has now 18,930 incandescent 16-0.Р. lamps connected up to its mains. 
Tbe increase for 1899 was 4,086 lamps. The private lighting repre- 
sents 10,251 lamps; the remainder represent those in service for 
public lighting. 


Hull.—Some interesting particulars regarding the electric 
lighting undertaking were given at an inquiry conducted last week 
by Oolonel W. В. Slacke, R.E., regarding the application of the Oor- 
үле for power to borrow £42,000 for the purpose of electric 
ighting extensions. Hull was granted its eleotric lighting order in 
1890, and obtained its first loan for £25,000 in 1892, with which to 
provide an installation for the old town, or the town within the 
docks. These works were opened in Jauuary, 1893, with a total of 
93 consumers. The number of consumers in the old town alone has 


. since increased from 33 to 488. Ia 1897 a loan for £40,690 was 


obtained for the erection of additional works on the high tension 
system for the supply of the town generaily. This involved the 
building of a new station, and farther loans were obtained ia 1899, 
the total borrowed being £128,490. The additional £42,000 is 
required for the purpose of extending the plant at the generating 
station, and of providing a sub-station on the Неме Road, the 
number of consumers having increased to 1,326. On last year’s work- 
ing there was a balance of £1,924, which it was proposed to carry to 
the reserve fund, which, on March 31st last, amounted to £10,093. 
It is estimated that next winter there will ba about 60,000 lamps of 
8 c P. burning at one time out of 90,000 attached. At the present 
monem the engineer has in hand over 2,500 new applications for the 
ght. 


Plymouth.—The electric lighting and traction under- 
taking was ina in September last, and the accounts for the 
six months ending March 31st show that the receipts amounted to 
£3,278, and the working expenses to 23,167, leaving a balance of 
£111. As against this there are interest and sinkiog fund, and 
establishment charges amounting in the aggregate to £1,485, so that 
the net result of the six months’ working is a loss of £1,374. This 
small adverse balance will, it is anticipated, be converted intoa 

rofit with the growth of the undertaking during the current year. 
In the meantime the tramways, which were continually worked st a 
loss while horse traction was in use, have made a small profit. The 
accounts for the year show that on the actual working of the tram- 
ways there was a profit of £4,739 as compared with £2,827 lest year. 
The larger amount is sufficient to pay all the charges for sinking 
fund, interest, &с., and leave a balance of £298. This goes towards 
the extinction of the accumulated deficits of former years, which 
amounted to £8,602, As electric traction has only been in use for 
half a year, and only on one route, the financial result is considered 
very satisfactory. 


Power Bills.—A requisition for the withdrawal of the 
tition in respect to the South Wales Bill has been deposited in the 
rivate Bill Office of the House of Commons on behalf of the Aberdare 
and Aberaman Consumers’ Gas Company. Petitions have been 
deposited in the Private Bill Office of the House of Commons on 
behalf of the following praying to be heard by counsel against alten 
tions in regard to the above Bill upon the Committee stage being 
reached :— (1) Colliery proprietors, merchants, and others in and near 
rated South Wales and Monmouthshire Ооа] 
bters' Association; d Monmoutbshire and South Wales Оса 
owners’ Association; (4) Bridgend Ohambsr of Trade; and (5) 
Dowlais Iron Company. 

The Pontypridd District Oouncil considered the South Wales 
Blectrical Power Distribution Company's Bill at a special meeting 
last week, and resolved to oppose the Bill in its entirety, and toapply 
to Parliament for electrical distribution powers for themselves. 

A petition оп behalf of ihe Cardiff Ohamber of Commerce praying 
to ba heard against alterations in regard to the South Wales 
when the Oommittee s'age is reached has been deposited in the 
Private Bill Office of the House of Oommons. 


Reading.—An explosion took place in a joint box belong- 
ing to the electric lighting company last week. As usual, no one was 
injured. 


Ruthin.—The Town Council is considering the question 
of electric lighting for the town. 


Salford.—According to a local paper Mr. Turner, the 
electrical engineer, has refused to comply with the Council's request 
that he should resign, and intends to commence an action agair 
the Corporation for wrongfal dismissal, if compelled to relinquish 
his post, as well as an action for slander against Mr. Haworth, tbe 
chairman of the Electric Light Oommittee. 
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Bince Mr. Turner's retirement, Mr. F. A. Wilkinson has been 
appointed borough electrical engineer pro tem. Mr. Wilkinson was 
previously the assistant borough electrical engineer. 


Shrewsbury.—The additions ordered to the electric light 
worke are nearly finished, two new boilers having been fixed and a 
new dynamo and engine erected. The increase of energy sold last 
year, аз compared with the year previous, was 45 per oant., and 
additional electric street lamps are to be erected. 


Southampten.—The Local Government Board has con- 
sented to the borrowing by the Town Oouncil of £50,655 out of 
£55,000 applied for, at the same time severely rebuking the Council 
for carrying out works to the amount of £34,088 in anticipation of the 
Board’s sanction. 


Stockport.—A Local Government Board inquiry was 
held last week by Mr. R. H. Bicknell, M.Inst.O. E., into the applica- 
tion of the Stockport Corporation to borrow £23,468 for the purposes 
of electric lighting. The present debt of the borough for electric 
lighting purposes was £24,931. The money for which the present 
application was made is to provide new feeders and mains, and addi- 
tional boiler accommodation at the central station. Provision is made 
to a certain extent for the proposed electrical tramways. The accounts 
for the year show that the electric lighting undertaking has been a 
financial success. 


Sunderland.—The Town Council has applied to the 
Local Government Board for sanction to borrow £4,500 for the pur- 
chase of land for electrio lighting purposes. An inquiry was to be 
held.on the 15th inst. by Colonel Luard. 3 


Sydney (N.8.W.).—A report by Major Cardew on lighting 
Sydney by electricity has been adopted by the Oouncil. The report 
states that it is essential that the work should be pushed on and ex- 
tended as rapidly as possible, the demand for the light must b: 
encouraged by every legitimate means, and the supply be kept ahead 
of the growth of the demand. Facilities in installation should be 
offered to the poorer classes of consumers, and the supply should be 
produced and dixtributed as cheaply as possible. An immense 
amount of money, the report states, has been wasted in England by 
starting electric supply on an insufficient basis owing to the desire to 
keep down initial capital. At Sydney Town Hall lighting should not 
cost more than £250 a year, against over £1,000 at present. The 
private supply would probably be 600,000 units per annum for the 
city alone, and after five years the public and private supply should 
reach 4,000,000 unite a year. The costis estimated as under:—Mains 
and street work, £60,0C0 ; generating plant, £50,000; buildings, &., 
£25,000; wiring and fitting markets, &-., £3,000 ; total, £138,000; 
allowing for contingencies the expenditure will be 
about £150,000. The engineer anticipates that after the second year 
the undertaking will become decidedty profitable, the mean price per 
unit obtained for private supply being at that time 454, After the 
fifth year the profit will be considerable, even with a reduction to 
34d. per unit. 


Lf 


ELEOTRIO TRACTION NOTES. 


Bath.—It appears that the negotiations which have been 
proceeding between the Electric Traction Committee of the Council 
aud the promoters of the electric tramway scheme have arrived at a 
successful issue, and an agreement was drawn up for submission to 
this week’s meeting of the local authority. The promoters are stated 
to be Bir James Bivewright, Mr. Leopold Hirsch, and others. The 
application for powers will be made jointly by the Oouncil and tbe 
promoters, and rivals will be opposed. The promoters will pay the 
costs of the application, and of the last inquiry; and are to sell the 
works at а valuation at the end of 32 years, or after 14 years af fair 
market value; to pay a wayleave of £400 per annum for the firet five 
years, £450 for the second five, and £500 a year afterwards. They 
will deposit £7,500 at 3 per cent. as a guarantee for carrying out the 
work, they will 
£2,000. 


Birkenhead.—Oo 14th inst. workmen started upon the 
reconstruction for the electric service of the tramlines on the New 
Ferry route. The Oleveland Street route to the Docks has also been 
entered тро, Owing to the attitude of the existing company, no 
part of the routes where lines are at present laid can be touched 
until the expiration of the lease at the end of this year. 


Birmingham.—The Pablic Works Committee was to 


visit Liverpool on Wednesday to inspect the city electric tramcar 
system. 


Bolton.—At a meeting of the Bolton Tramways Com- 
mittee last week it was decided that all drivers and conductors of 
electric trams should be licensed. Farnworth District Oouncil were 
ordered to be informed that unless the defects in the electrical equip- 
ment in their tramways were not remedied to the satisfaction of the 
borough electrical engineer, withcut delay, the Committee would be 
obliged to withdraw the tram service thereon. 


bear half the expense of street widening wp to 7 


Canada.—The New York Journal of Commerce for 17th 
ult. states that the Oouncil of Toronto and the Toronto Street R ul - 
way Company, of Toronto, propose to establish a system of electric 
railroads embracing all the country around Toronto between Brant- 
ford, Peterboro’, and the Georgian Bay, with a radius of nearly 100 
miles and involviog a total mileage of 354 miles. The undertaking 
will involve an expenditure, it is calculated, of 4570 000 for track 
and roadway alone. When the cost of wire, motors, cars, and 
power atations is included, it is expected that as much as £800,000 
will be necessary to have the road and various branches equipped and 
in runniag order. 


Dublim.—In the House of Commons last week Mr. Daly 
asked the President of the Board of Trade whether he was aware that 
numerous accidents have occurred to the public in consequence cf the 
rapid rate at which the tramcars travel Dablin; and whether he 
can state the reason why the order of the Board of Trade for speed 
indicatore to be attached to the tramoars has not been carried out? 

Mr. Ritchie: I am not aware that numerou: accidents have 
occurred on the Dublin tramways from the cause mentioned, and the 
Tramway Oompany deny that such is the сазе. The delay in com- 
plyiog with the ulation as to speed indicators arises from the 
difficalty of procu a trustworthy instrument. The question is 
under the consideration of some of the principal tramway promoters 
throughout the country, and I have every reason to hope that a satis- 
factory instrument may before long be available. 


Hammersmith.—The Vestry has adopted a report by 
one of its committees regarding a plan submitted by the London 
United Tramways Company showing positions of lines, street poles, 
cableways, with manholes and feeder pillars, for the portion of their 
system between Young's Corner and the Broadway. The company 
asked for the Vestry’s approval so as to permit them to proceed with 
their overhead system in King Street, Glenthorne Road, and Beadon 

pari passu with the passage of their Bill in Parliament through 
its preliminary stages. The Vestry has approved conditionally. 


Italy.—La Società delle Ferrorie del Mediterranea is 
preparing a scheme for the adoption of electric tracticn on the Rome- 


Frascati railway. 


Ringston.—The Light Railway Commissioners will hold 
sn inquiry on Tuesday, the 22nd inat., as to the expediency of grant- 
ing the application by Messrs. Greenwood & Batley, for an order 
authorising a light railway for Kiogston, Burbiton, and district. 


Kirkcaldy.—It is stated that there is now every prospect 
that the Corporation will decide totake up the tramway and electric 
lighting scheme. It is understood that the special committee 
will urge this upon the Oouncil at their next meeting. 


Light Railways.—The Light Railways Commissioners 
have submitted to the Board of Trade for confirmation the Spen 
Valley light railway order, and the Barnstaple and District light rail- 
way order. 


Liverpool. —The Parliamentary Committee of the Cor- 
poration has decided to oppose the application of the O rerhead Rail- 
way Company to Parliament for further powers to enable them to 
agree with the Dook Board for the working of the traffic on the dock 
railway by electricity. 


Nore Northampton Town Council and 
the Moulton Parish Oouncil favour the constraction of a light rail- 
way from Northampton to Kettering, vid Kingethorpe, Kingsley 
Park, Abington, Weston Favell, Moulton, О rerstone, By well, Holcot, 
Harrington, Walgrave, and Broughton. 


Paisley.— Under the agreement arrived at between Mr. 
Murphy and the Special Tramways Committee, both the Glasgow 
Oorporation and Mr. Murphy will have running powers over the small 

on of the line from the Cross eastwarde, which will, under the 

ill, fall into the hands of the Paisley Oorporaticn. It is understood 
that opposition on the part of the various bodies has been with- 
саа and the principal opponents now will be the railway com- 


pa . 

A conference took place on 11th iast. between ths Tramway Oom- 
mittee and the agent of the Glasgow District Tramways Company. 
at which the sgreement regarding the burgh tramways scheme 
promoted by the company was finally adjusted. | 


Plymouth.—A Board of Trade inquiry was held last 
week by Mr. A. P. Trotter respecting an application by the Oorpora- 
tion for power to borrow £20,000 for the extension of the electric 
tramways. It was explained that a loan of £15,000 bad already been 
sancti ned for the overhead equipment and bonding the rails on the 
Oompton s:ction of the tramways, to which elcctrio traction is now 
to be extended, and £20,000 is now required for the provision of the 
additional genera plant and on works in connection with the 
supply of current. Mr. J. Н. Rider, the electrical engineer, gave 
evidence in support of the application, and stated that the line to be 
equipped was 3,'; miles of single track. 


Russia.—U nder the auspices of the Compagnie Gé.écale 
de Traction et de l'Electricitó, a company bas jus: b:en formed at 
Bilessin, Belgium, with a capital of £100,000, to be known as La 
Société de Tramways de Jaroslaw, Russia. 
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TELEGRAPH AND TELEPHONE NOTES. 


Marylebone Vestry and the Telephone Service.—At 
a recent meeting of this Vestry, Mr. W. F. Pankhurst, O. O., objected 
to the proposal to grant permission to the Nations! Telephone Com- 
pany to lay conduits or pipes in various streets of the parish unless 
the company would promise to give the public inter-commuaication 
with the Sate service. The amendment he proposed in support of 
his views was lost, and the permission asked for was granted. 


The National Telephone Company and its Wires.— 
At Bow Street, last week, the National Telephone Company were 
summoned, under the Overhead Wires Act, 1891, for failing to report 
the fixing of fresh wires to the local authority. Mr. Francis Robin- 
son supported the summons on behalf of the Strand Board of Works, 
and Mr. mod defended. Inspector Gregory, of tbe Board of 
Works, de that 180 wires had been erected by the defendant 
company between 34 and 35, Gerrard Street, and 79, Wardour Street, 
since June, 1898. With but one jr de no report had been made 
to the local authority of the fixing these wires, for a very good 
reason. Mr. Allsopp contended that as the wires were not new, there 
was no need to report. The wires, he ssid, had simply been diverted 
by the removal of a third standard which used to exist between these 
two. Bir Franklin Lusbington held that a report was required, and 
imposed а fine of £6 and £2 2s. costs. A second similar summons 
against the same company was dismissed, on the ground that the wire 
was simply а renewal of one which һай already existed. 


New Anglo-German Cable.—The Times Berlin corre- 


spondent says that a supplementary estimate has been laid before the 
Federal Oouncil providing for the non-recurring expenditure of a 
sum of 2,000,000 marks on the construction of a new cable between 
England and Germany. There are at present four cables connecting 
the two countries, but the number of to be forwarded has 
increased by 32 per cent. since 1896, when the fourth cable was laid. 
The urgent necessity for a new connection is shown by the fact that 
the transmission of important telegrams is often delayed for several 
hours. In fact, the Cotton Exchange at Bremen has recently received 
telegrams from Liverpool vid New York instead of vid London, and 
has thus sayed as much as two hours. The cables between Germany 
and England are also used for the transmission of telegrams between 
England and Austria. It is feared that the latter country will 
choose another route unless the connection is improved. The 
proposed new cable will join the Island of Borkum to Bacton in 
А oo The cost will be shared by the English and German Post 
ces, 


Rubber Insulated Telegraph Cables.—In the report 


of the meeting of the Cuba Submarine Telegraph Company which 
appeared in our issue of last week, mention is made of the section of 
cable between Cienfuegos and Саре Огоз, which was laid in 1881, 
having proved so extremely weak that it was impossible to lift and 
repair. It is added that this was a cable which was laid on the 
deferred payment system, which was not originally msde for the oom- 
pany but bad done them very good service. I: may be of interest to 
supplement this statement with the information tbat the section of 
cable referred to was made up of surplus portions of the Western and 
Brasilian and Para-Osyenne-Damerara cable, 1873, laid in deep water 
(upwards cf 2,000 fathoms) for the part of the route between 
Santiago and Oienfuegos. This cable was laid in 1881, and the fact 
that it has been worked for nearly 20 years until the sheathing decayed, 
is a gratifying testimony to the lasting qualities of india-rudber core 
when properly manufactured, and show that indis-rubbar core as 
manufactured on the Hooper system is not affected by being laid in 
great depths, which point has questioned more than orcs. We 
understand the cable laid by Messrs. Hoo in 1876 between the 


same point is still working most satisfactorily, and the insulation is | 


very hig 


Submarine Telephonic Communicatiou.—The seore- 
{ату of the Association of Ohambers of Commerce of the United 


Kingdom has received the following communication from the Post - 


master-General:—' The obstacle to the establishment of telephonic 
communication with countries other than France has consisted in the 


fact that it has not hitherto been found possible to devise а type ot 


cable which would render conversation practicable across stretches 
of water much wider than the Btraits of Dover. Various types of 
cables were devised and tested, and ultimately а cable, constructed on 
a new and apparently very promising principle, was laid between 
North Wales and Ireland, in the hope that the experience thus 
acquired would enable tbis department to make practical proposals 
for telephonic cables to Belgium and the Netherlands. Unfortu- 
nately, however, the experiment proved unsuccessful from a tele- 
phonic point of view; and, while the problem is still being closely 
studied, it cannot be said that a solution is in sight. In these cir- 
cumstances the Pustmaster-General is unable to hold out the prospect 
of the establishment of telephonic communication with the Continent 
generally at an early date, but he will continue to give the matter 
his best attention, and meanwhile he is negotiating with the French 
and Belgian administrations with a view to the establishment of a 
telephonic service through France to Brussels and Antwerp.” 


The Telegraph Wire Export Trade.—April proved to 
Ъз в very active month as regards the exports from this country of 
telegraph wire and apparatus connected therewith. The value of the 
shipments during the month reached a total of no less than £257,089, 
as compared with £201,940 in the preceding montb, and only £49,719 
in April last year. The great activity which has ruled in tbis branch 
of the trade for this year is well indicated by the figures of the four 


* 


months ending in April, which show an sggregate of £1,015,908, as 
against only £442,479 in the corresponding period of last year, and 
£318,671 in the first four months of 1898. 


Telegraphic Interruptions and Repairs:— 
CABLES. Down, Repaired. 
Wir Іяргає :— 

[II] eee eee June 90, 1899 eee эе 
Trinidad-Demerara (1891 #06 Oet. 22, 1899 eee eee 
Trinidad-Demerara (1871 . Working badly. 

Mole Bt. Nicholas-Oape п... March 6, 1900... is 
Ban Domiogo-Oaracon ... ... May 6,1900 ... May 13, 1900. 
Ca Р - bo 296 ees Feb 15 pp eee eee 
yenne-Paramari aes РИ А wey ae 
Cearé-Maranham ...  ... . Feb. 20, 1900 f 
Pa: á-Maranham sis .. March 1, 1900 “ 
rus eve ебе eee June 20, 1899 eee 90е 
Manila-Il | Й ese eee Apl. 9, 1 TT) [IIl 
Tarifa-Tangier E BS. .. Jan. 2,1900  ... ies 
LANDLINNES. 
Wir INDIES :— 
Haitien landlines i ...S, Apl. 21, 1900  ... aes 
Communication with Mafeking 
on 
* and ond өзө TID ee Oct. 18, 1899 eee TT 
Oomm beyond Ali 
8 beyond LJ ov. 7, 1899 eee LA IJ 
mm - 
smith atal): eve e oe Nov. 7, 1899 aoe 0 
Oomm ion with all offices 
beyond Kimberley and Bloem- 
fontein ... eae А Oct. 18, 1899  ... РЕ 
ECC 
uenaventura e > % 
Шз ted о Peres Territory Feb. 24, 1900 
on . 7 eee eee 
landlines eee еее pee Moh. 18, 1897 „эе coe 
Brasilian landlines, south ` of 
Macae ... Sak ... Api. 25, 1900 ... T 
Moulmein-Bangkok eee eee May 7, 1900 ээ eee 


the ocurse which the principal storms follow. That is a part of the 
country which suffers most from them; so that was the line which 
we chose first for the purposes of our experiment. And it isan 
experiment, because in these days, when there are both telegraphs 
and telephones, the telegraph and the telephone wires are laid in the 
same tube. Thtre has been some doubt—a doubt whicb, I think, can 
only be finally settled by seeing the result from laying these wires 
between London and Birmingham—as to whether the telegraph and 
telephone service сап be carried on effectively for any very great 
distance underground. There are reasons why, if that ia saccessfal, 
the Post Office will probably extend the und service in other 
directions, no doubt down to the North. The hon. member, perbsps, . 
knows that facilities for insulating the wires are now greater than 
they used to be, and a great deal more economical. Brown paper, I 
believe, is being used toa very great extent instead of indis- rubber, 
and, while it is a great deal cheaper, it also lasts longer. Therefore, 
if this experiment between London and Birmingham proves 
succesafal I have no doubt thé underground wires will be carried to 
other of the m^ . 

Bir О. Gull called attention to certain defects in the telephone ser 
vice on the coast of Devonshire. Mr. Hanbury said the promise which 
bad been given by the President of the of Trade and the Post 
master-General with regard to the matter would be carried out, and be 
е know why it had not been done already. This vote was 
ag to. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Bradford.—May 24th. The Corporation wants tenders 
for two steam engines and dynamos of 1,000-xw. each. See "Official 
Notices " May 4th. 

Bradford.—May 19th. The Corporation wants tenders 
for the supply of castings, forgings, and turned-work required for 
slipper brakes for electric tramcars. Drawings, specification, &c., м 
the Tramway Depó:, Horton Bank Top. 

Bradford.—May 24th. The Oorporation wants tenders 
tor the supply of enclosed electric motors of 43, 7, and 10 H. fora 
period of 12 months, from July ist. Bee “Official Notices” May 11th. 


(Oontinued on page 841. 
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COVENTRY CORPORATION ELECTRIOITY! 
WORKS. | : 


THE Coventry Corporation obtained a provisional order in 
1891, bat nothing definite was done towards carrying out 
any scheme until 
two years later, the 
Committee devoting 
the interval to mak- 
ing inquiries. 

Schemes were re- 
ceived from the 
Brosh Company, 
Messrs. S. Z. de 
Ferranti and 
Messra, Hammond 
and Co. (the latter 
with plant manu- 
factured by Messrs. 
John Fowler & Co., 
Leeds), recommend- 
ing à high tension 
alternating trans- 
former system, with 
a station near the 
cotton mill; and 
one from the 
Blectrical Power | 
Storage Company, recommending а high tension direct 
current system, with sub-stations and storage batteries, the 
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BOILERS AND INDUCED DRAUGHT FLUE. 


recommended a low tension direct current system, with or 
without storage batteries, the station being at Pool Meadow. 
Alternative schemes were also submitted by Messrs. Siemens 
Bros. & Oo, one on the high tension alternating transformer 
system, the other on a system combining high tension alter- 

nating generation 
NUES Jr with low tension 
UD ONES ы | continuous currert 
distribution. In 
comparing the esti- 
mates which ac- 
companied these 
Schemes, the Com- 
mittee considered 
that the high ten- 
sion alternating 
transformer system 
involved the small- 
est capital outlay, 
and was the best 
adapted to the needs 
of the city. 

The Committee 
then invited those 
firms who had re- 
commended a high 
tension alternating 
current system to 
submit amended estimates and specifications for a station 
capable of supplying current to about 4, 300 8-c.P. lampe, and 


GENERAL Vikw.or ENGINE БООМ. 


generating plant to be at Pool Meadow, whilst thet Electric 
Construction Company ard Messrs. J. H. Holmes & Co. 


subsequently selected those of the Brush Company and Мевагв, 
Hammond & Co., the cotton mill site being chosen for the 
G 
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works; Mr. A. H. Preece was called upon to advise the 
Committee on the final selection of a tender, and recom- 
mended the acceptance of Messrs. Hammond and Fowler's 


scheme. Mr. Ham- 
mond having at 
that time decided 
to retire from con- 
tracting work, 
offered to act as 
consulting engineer 
to the Corporation, 
the contract being 
placed with Messrs, 
Fowler & Co. This 
Suggestion was 
adopted by the 
Committee, and 
borrowing powers 
were sought from the 
Local Government 
Board for carrying 
out the scheme 
to the amount of 
£20,000. The work 


sions to the eoonomiser, &. Lately a direct coupled Belliss- 


Fynn set of 300 xw. has been added. : 
Two of the boilers are 80 feet x 7} feet, and two 30 feet 
| x 8 feet diameter ; 
they are all fitted 


anical stokers, 
driven by a small 
Tangye engine, 
which also operates 
the scrapers of the 
economiser. The 
boiler fittings are 
of Messrs. Hopkin- 
son’s manufacture. 
The chimney shaft, 
which is only 100 
feet high by 54 feet 
Equare, proving in- 
adequate for the 
four boilers, the 
induced draught 
plant, which is 
shown in our illus- 


че 5 л, —— of т rae 
the plant installe ouse was 
consisting of the fol- year by the city elec- 
1 Ram pop p 
am ; we 
boilers, each cap- — — — — = understand, already 
able of evaporating ———— — saved its first cost 
5,000 lbs. of water R by enabling a local 
per hour. ; : slack to be used 
A Green's economiser. | | throughout the winter, at a much lower price than the larger 
Two horizontal low speed rope-driven generating sets of coal, which was found necessary with the natural draught. The 
50 and 100 Kw. respectively. waste gases are drawn from the economiser, through a draught 
A Worthington jet condenser. tube of galvanised iron, by means of a fan mounted on 4 


A switchboard of the well-known Lowrie-Hall plug type. raised platform, and are discharged into the flue at a point 
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НіснібрРЕЕр ENGINE AND INDUCTOR ALTERNATOR. 


A year later a third set of similar type of 200 kw. was above a damper, with which the direct passage from the 
ordered, also two additional Lancashire boilers with exten- economiser to the chimney can be closed. 


——є—є—є—є—є—————————————————————————---—-——үЕ 
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Feed water is provided by means of two pumps, made by 
Messrs. J. & G. Weir and Messrs. F. Pearn & Co., respectively. 

The steam piping consists of a single header supported on 
the boiler-house wall, from which smaller pipes are led off to 
theengines and boilers respectively ; the exhaust pipe runs 
along the wall of the engine room, and is provided with two 
sen Be to the atmosphere. A Worthington jet condenser, 
built up with direct-acting steam pumps, is mounted near 
the small engine in the engine room. 


| 

| 

О 

d 

c 

B 
f 


MAIN SWITCHBOARD. 


The horizontal engines are compound, with rope fly-wheel 
between the cranks, The governor is of the fly-ball type, 
acting on both cylinders by means of slot-links and 
expansion valves; an adjastable counter-balance, variable 
by hand while running, is fitted to the governors of the 
larger engines. 

The rope-driven alternatora are of the well-known Hall 
type, working at 2,000 volts, with revolving fields and 
stationary external armatures, and, like the engines, were 
made by Messrs. J. Fowler & Co.; the 
exciters are rope-driven from the alter- 
nator shafts. 

The Fynn alternator is driven by a 
three-crank Belliss engine of the usual 
type, at a speed of 368 revolutions per 
minute, and is of the inductor type, 
made by Messrs. Eiston, Anderson & 
Goolden under Mordey’s patents. The 
output is 150 amperes at 2,000 volte, 87 
periods per second. The exciter, a four- 
pole machine with barrel-wound toothed 
drum armature, is carried on the main 
bed-plate and driven by an extension 
of the shaft. An oil pump, belt-driven 
from the same shaft, forces oil through 
а strainer and maintains a head of oil 
in а stand-pipe; similar arrangements 
ате provided for the lubrication of 
the horizontal engines, while the Belliss 
engine is as usual self-lubricating. —— 

he engine room is traversed by a 
crane made by Messrs. Smith, of Rodley, 
capable of lifting 10 tons. On the end 
walls of the engine room are mounted two 
large incombustible resistances capable 
of carrying an artificial load of 50 KW., 
and on the middle of the side wall facing 
and in full view of the engines is fixed 
а signalling apparatus. The latter consists of a frame fitted 
with transparencies, behind each of which is a glow lamp ; 
the lettering is as follows : — 
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1 2 8 4 5 6 
SHUT DOWN 
FASTER SLOWER 
START STOP 
RIGHT 


A warning bell is fixed beneath the apparatus, and the 
whole is operated from a plug-board on the switchboard 
gallery, by means of which any one or 
more of the glow lamps can be turned 
on and the corresponding signal illu- 
minated. The device, which we saw in 
operation, worked admirably, and struck 
us ав а capital arrangement. 

Sufficient space is available for adding 
another 200 Kw. set, and the end of the 
engine room being closed with cor- 
rugated irop, further extensions can 
readily be carried out. 

The switch gear is placed in a gallery 
іп the gable wall overlooking the whole 
of the engine room. The present switch- 
board has been erected within the last 
year, and is a single-pole board, the 
previous double-pole board, however, 
having been altered and incorporated in 
the new one. The work of changing from 
the old double-pole board to the present 
single-pole earthed outer was accomplished 
without shutting down the station, except 
for a few hours on Sundays. 

There are 15 panels—nine feeders, 
four alternators, one upper bus bar and 
one lower bus bar. The feeder panels 
carry ammeter, two plug switches for the 
respective bus bars, and fuse; the alter- 
nator panels are fitted with ammeters and 
single-pole switches, one to each bus bar. 
On the other panels are mounted two Kelvin high tension volt- 
meters, Evershed synchronising voltmeters, and two sets of 
synchronising gear. 

The whole of the switch gear was supplied by Messrs. 
John Fowler & Co., Leeds; the alternator switches are of 
their new type with automatic quick break, and have been 
tested successfully by breaking the circuit at 150 amperes 
and 2,000 volts. The alternator ammeters are of the dead- 
beat type manufactured by Messrs, Evershed & Vignoles. 
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TRANSFORMER ROOM AT SUB-sSTATION. 


The high tension concentric mains are worked with the 
outer conductor earthed at the switchboard, all switches and 
fuses being in circuit with the inner. 
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The regulating table is equipped with Fowler rheostats 
and Nalder voltmeters, and is placed some distance in front 
of the main switchboard, commanding a good view of the 
meters. 

The supply is carried on by alternating current generated 
at 2,000 volts, 87 periods per second, transformed down to 
200 volta for distribution on the two-wire system. 

The distributing system originally consisted of separate 
vulcanised rubber insulated mains, drawn into iron pipes, 
and feeding transformers placed in boxes beneath the road- 
ways, the transformers in turn feeding a low tension network 
at 100 volts. The low tension network consisted of 19/16 
concentric cable inter-connected. The area originally 
supplied was the “compulsory area scheduled in the 
provisional order, representing 1} miles only of streets in 
the business portion of the town, and did not extend into the 
residential districta. The whole of the mains, both high 
and low tension, with the surface boxes, transformer 
boxes, &o., were laid in the roadways. 

The eupply was commenced in November, 1895, with the 
not very enconraging outlook of seven customers connected 
to the mains, The method of charging was the “ Brighton " 
system, at 6d. per unit for the first two hours’ average use 
per day, and 34d. for all beyond that amount. No public 
ighting was incladed in the original scheme. 

Early in 1897 the rnbber-covered mains commenced to 
fail, before they had been in use 18 months, and frequent 
short circuite occurred, putting the lights out throughout the 
system. 

In 1898 the Committee recognised that in order to develop 
the undertaking it was neoessary to largely extend the area 
of supply, and, upon the advice of the city electrical engineer, 
decided to re-model the existing system of distribution. At 
the same time it was decided to make a start with public 
lightin in some of the main thoroughfares. The scheme, 
which has now been completed, is briefly as follows :— 

The high tension mains are concentric paper-insulated, 
lead-covered cables laid on the solid system. There are nine 
sub-stations, and three separate districts in residential parta 
fed by transformers placed in boxes beneath tre pavement, 
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FEEDER BoARD АТ SUB-STATION. 


XT vs. f 


these boxes having been removed from their previous posi- 
tions in the roadways. The largest transforming station is 
in West Orchard, in the centre of the town; nearly 50 
per cent. of the output of the works is transformed at this 
station. The transformers used in this and one of the other 


gub-stations are the old 100-volt transformers which were 
previously in boxes beneath the roadways; they are now 
бош ды two in series, the present supply being at 200 


Arc Lamp Posts, 


volts, The upper floor of the West Orchard sub-station is 
utilised for a high tension switchboard, from which other 
sub-stations are controlled. Trunk mains from the works are 
led to this board, where they are split up through the switch 
gear to the mains leading to other sub-stations. Three of 
the sub-stations are below ground, and the remainder above 
ground; they are in communication with each other and 
with the works by means of telephones. The low tension 
distributing mains are not inter-connected between the sub- 
stations, and can all be disconnected by switches in their 
respective sub-stations; these mains provide a supply for 
over 92 miles of house frontage. The cables, both high and 
low tension, were supplied by the British Insulated Wire 
Company, of Prescot. 

The sub-station switchboards, which were provided and 
erected by the Brash Electrical Engineering Company, 
consist of their well-known type of switch fuse mounted on 

lished slate base with a Nalder ammeter on each feeder. 
Phe feeder board at West Orchard sub-station, of which we 
give a view, provides for four main incoming feeders a 
12 ontgoing feeders; one of the latter is for feeding 
the all-night aro cironita, the remainder go to five other sub- 
stations. Each incoming feeder, in addition to the switch 
fuses and ammeters, bears a double-pole main switch. In 
this room are also an Elliott recording voltmeter and the 
telephones communicating with other stations. 

On the ground floor of the same building are the trans- 
former, private lighting, and arc lighting switchboards, М 
well ав the transformers themselves, of which there are 14 
in all, each of 164 xw. : 

The transformer board is on the right hand in our view 
of this room, and the transformers are ranged round the 
beneath. The eight low tension circuits are controlled by 
the farther board on the left hand, and the aro circuits, of 
which there are eight, are bronght to two boards in the left 
foreground, one for the midnight circuits, and one for the 
all-night lighting. Unlike most sab-stations, this one i$ 
well-lighted and ventilated, and ample room is provided for 
all requirements. 

The street lighting, which consists of 40 aro lamps, тм 
carried out by Messrs. Crompton & Co, the posta being 
by Messrs. W. Macfarlane & Oo., of Glasgow. The am 
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lighting is supplied from separate mains at 200 volts, an 
economy coil being fixed in the base of each post; alternate 
lamps are on separate circuits, so that half of them can be 
turned out at midnight. 'The cables are carried into the 
base of the post, во that in case of а fault between any two 
lampe, testa may be made at the cable ends 
in the posta from lamp to lamp. The arc 
lamps are turned on from the West Orchard 
sub-station, whence also the early circuits 
are tarned off. The extinction of the 
late circuits, the time for which, of course, 
varies at different times of the year, is 
accomplished from the works. 

Our illustration of the arc lamp-post on 
Grey Friar’s Green is also a typical illus- 
tration of Ooventry, as it shows the three 
spires mentioned by Tennyson in his poem 
Godiva 

A year ago the Lighting Committee, in 
order to encourage new customers, decided 
to reduce the price charged, and to adopt 
a echeme of free wiring. Under the two- 
hour system of rebates previously in vogue, 
so very few customers obtained any rebate 
at all that there was much grumbling, and 
new customers could not ba obtained - 
owing to the prevailing idea that the price 
charged was very heavy. The price has 
therefore been redaced to 6d. for one hour 
and 3d. or half price for all beyond that 
amount, 

This has made the difference that, 
whereas previously only 20 per cent. of the 
customers obtained a rebate, under the new 
charge there are only 20 per cent. who do 
not obtain it. The reduced charges, which 
came into operation in Jaly last, have 
already had a marked effect in increasing the demand 
for current. The returns for the year ending March 81а 
last, which, however, are not yet published, show that the 
ontput, including that on public lighting, has increased 
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SILK BRAIDING MACHINES AT Messrs. RICKARD’S. 


from 115,000 to 230,000 unite, the total costs per unit 
having at the same time fallen nearly 2d. per unit. 

As the new charges and the street lighting only came into 
operation for part of the year, the full «ес of the induce- 
ments held out to customers will not be seen until the end 
of another year’s working. 

The price charged to private castomers is distinotly low, 
and only averages about 42d. per unit. The charge for 
street lighting is £20 per lamp per annum. Ooventry is 
essentially a manufacturing town, there being а number of 


manufaotoriee, both in the bicycle, ribbon, and the watch 


trades, requiring small units of power, and it is to be hoped 
that the improvements being made in single-phase alternat- 
ing current motors will enable the station to supply power 
to а number of these. R 

The engiue room plant, of which we give illustrations, 


CovkNTRY.—MaiNs OUTSIDE WEST ORCHARD SuB-sTATION. 


has been made to the specification of Mr. Robert Hammond, 
while the cables, sub-stations, and arc lighting have been 
carried out by the resident engineer, Mr. G. S. Ram; Mr. 
H. Denton is chief assistant. We are indebted to Mr. Ram 
for kindly affording us facilities for 
photographing the worka, and for supply- 
ing us with particulars of the spparatas. 


MESSRS. RICKARD'S CABLE 
FACTORY AT DERBY. 


FT | 

N THE works which we describe below are 

AN of special interest, on account of the fact 

that tbe first length of silk-covered copper 

W 27 wire for use in electrical apparatus was 
mapufactured therein. | 

The firm of J. & W. Rickard, from 
which the present firm is descended, was 
founded in 1858, and took up the business 
of covering wires а few years later; the 
manufacture of pure and vulcanised 
rubber insulated electric light wires and 
cables was commenced in 1892, while 
silk and cotton-covered wires for instru- 
mente, dynamos, telephones, bells, and 
blasting fuses, all come within the scope 
of the firm's operations. 

Of recent years, the business done 
has inoreased by leaps and bounds. The 
output of wires for blasting fuses, of which Messrs. Rickard 
were the first makers, now smounts to 160 miles per 
week, one oustomer alone taking 100 miles per week! 
Sein two years ago the firm appointed Mr. R. Danscombe 
to the position of manager of the valcanised rabber depart- 
ment, with the happiest results; within six months the sales 
were quadrupled, and the same held good for the first year. 
Messrs. Rickard claim that their products now stand in the 
front rank of insulated cables, and substantiate this by 
citing an order for £280,000 worth of vulcanised rubber- 
covered cable and flexible, which was recently pluced with 
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them in connection 
with a contract for 
installing electric 
light in 100 north- 
country mills, as a 
consequence of the 
satisfactory resulta 
obtained elsewhere 
with their cables. 

Our first view 
shows part of a 
plant consisting of 
100 machines for 
braiding flexible 
with plain or col- 
oured cotton and 
silk, those in the 
figure being of the 
last-mentioned des- 
cription., On the 
same floor are a 
large number of 
machines for braid- 
ing and lapping 
golid wires with silk 
and cotton, for use 
in instrument mak- 
ing, dynamo con- 
struction, &c. The 
machines are of the 
usual type, made 
in America; they 
have been doubled 
in number quite 
recently, and still 
more are on order. 

The next view is 
of a shop in which 
small conductors, 
such’ as bell wires, 
aré Japped with 
pure rubber tape 
and  paraffined 
cotton; in this 
room also twin fuse 
wires for blasting 
eartridges are manu- 
factured. 

Coming to the 
vuleanised rubber 
covering depart- 
ment, the third 
illustration shows 
machines for lap- 
ping cables and 
wires with rubber 
and tape:— The 
machine in the 
foreground is for 
lapping wires with 
a single layer of 
pure rubber. That 
in the, window on 
the right is a double- 
headed machine, in 
which cables of all 
sizes, up to 3 inches 
diameter, are lapped 
with pure rubber, 
vulcanising rubber, 
and tape in one 
operation. In the 
middle distance is 
a longitudinal 
"trapping" ma- 
chine, in which six 
cables, of too smal! 
size to be lapped 
ġa the ordinary 
Way with vulcan- 
ising rubber, are 
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STRANDING AND BRAIDING SHOP, 
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enclosed between 


two broad rubber 
bands, which are 
compressed upon the 
cables and cut be- 
tween them, so that 
the edges adhere 
together, forming a 
watertight joint ; 
two layers of rubber 
are applied in this 
way by this machine 
whicb, with the one 
last mentioned, is 
of the latest pat- 
tern, and quite 
recently installed. 
The machine on 
the left hand is 
for lapping rubber- 
covered cables with 
proof tape. 

The next room 
illustrated contains, 


on the extreme 


right, but not 
&hown, maobines 
for braiding cables 
of all sizes, fitted 
with 16 and 24 
Spindles respeo- 
tively. A Washing - 
ton stranding ma- 
obine, for laying up 
cables of any num- 
ber up to 87 wires 
of the usual gauges 
is seen on the 
right of the view, 
while а trapping 
maobine similar to 
that previously des- 
cribed occupies the 
centre. Next comes 
asingle-headed pure 
rubber lapping mac- 
hine for all sizes of 
cable, and two more 
stranding machines 
for 19 and 8 strands 
which are obscured 
by one of the opar- 
ators, In thesame 
room are various 
winding machines 
and а taping 
machine, while a 
taper is abont to be 
put down which 
will turn out 40 
miles per day of the 
smaller sizes of 
cable. 

The last room 
which we illustrate 
contains 37 braid- 
ing machines for all 
ordinary sizes of 
wire, with 16, 20 
and 24 spindles. 
These are practi- 
cally new, but al- 
most as many more 
are on order. 

We ought to 
mention tbat the 
testing room is re- 
plete with the most 
modern instruments 
that Nalder Bros. 
and others 
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supply. Messra. Rickard do not themselves manufacture the 
rubber which is required for these operations; however, none 


COTTON BRAIDING MACHINES AT Messrs. RICKARD’S. 


but pure Para rubber is used, and the materials of which the 
vulcanising rubber is manufactured are mixed according to 
their own specifications and recipes. All subsequent opera- 
tions, including the vulcanising of the rubber, are carried on 
upon the premises—whicb, jadging by the present rate of 
growth of the business, will soon have to be largely 
extended. Agencies are already established at London, 
Manchester, Bradford, Glasgow, and Dablin, and others will 
be added as opportunity arises. 

Mr. Douglas Rickard (the sole proprietor) is to be con- 
gratulated upon the bright prospects before him, and upon 
the rapidly increasing demand for his goods, due to his 
energy and up-to-date methods, ably seconded by a thoroughly 
efficient steff. 


“STELLITE” WORKS, ASTON, BIRMINGHAM 
(THE BRITISH ELECTRIC WORKS COM- 
PANY, LIMITED). 


Ir the cycle boom was not an unm xed blessing, it at least 
familiarised the workman with automatic machinery and 
tools and opened the eyes of his employer to the fact that for 
the profitab'e manufacturer of small 
accessories their adoption was a necessity. 

It is little more than a year ago that 
the British Electric Works Company was 
formed to take over certain works at 
Birmingham as they stood, and now 
instead of cycle parts the greater portion 
of the works is devoted to electrical fit- 
tings, although cycle components and 
other items, notably, Vickers-Maxim shells 
for the British Government, have a place. 

The works, which we illustrate from 
photographs, have a frontage to Chester 
Road of 290 feet, the front being mainly 
occupied by the offices, packing, and model 
rooms, while the four branch buildingr, 
each about 200 feet in length, are 
occupied by the factory proper, con- 
sisting of 12 shops; the space between 
the two centre blocks is roofed over and 
affords ample storage. 

Outside the works proper are the brass foundry (an iron 
foundry is being added), the Dowson gas producer, and the power 


house. In the power house there are four Crossley gas engines 


developing about 350 нр. These drive by belting three 


Crompton dynamos, two of 340 amperes and one of 600 


amperes, and one General Electric 
dynamo (600 amperes) running at 110 
volts. The switchboird is conveniently 
arranged for distributing, and a glance at 
the ammeter shows how carefully the work 
in the various shops has been apportioned, 
the variation in the readings being very 
small. A 4 H P. motor-driven fan drives air 
through the factory; the air is cooled by 
water spray in summer, and warmed in 
winter. 

To describe each individual shop would 
be to quote а catalogue of machine tools. 
Suffi xe it to say, that the best Continental 
and American practice is adopted. Inthe 
shop we illustrate, the tools are arranged 
in echelon to allow of a longer feed with- 
out waste of space by the rod or tube feed- 
ing in from behind the preceding machine. 

In only а few cases are separate motors 
used. The power WR by individual 
machines being small, it has been found 
more economical to have a single 25 НР. 
motor driving lines of shafting, but where 
heavier work is in hand, a separate motor 
of requisite power is employed for each 
machine. A range of Swiss machines 
turning out small brass work is a case 
in point, each machine taking, we 

should say, less than 2 н.р. The motors are principally 
Crompton and General Electric, although other makes are 


E N 
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t: STELLITE" WORKS. 


in use. In the polishing room small Crompton motors are 
fitted with a long shaft, on each end of which a grinding 
wheel or polishing bob is fitted. 


Gas ENGINES AND DYNAMOS AT THE 'STELLITE" WORKS. 


When describing some of the products of this firm some 
few months ago, we referred to their claim that everything 
was made in their own werke, of British" material, and by 
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British labour. Where do yon get your porcelain?” we 
asked. “Atour own works at Hanley,” was the reply. This 
ins advantage to which few, if any, fittings makers could lay 
ciatm. es tà 


'The firm does а considerable amount of other work, bat our 


interest goes no further than the electrical fittings, and for 
the manufacture of these we can only say that the place 
appears to be admirably adapted in every way. 


eS RENI 


. Electric Light Wires and Dust.—Mr. A. A. Campbell 
Swinton rany wrote to Nature as follows :—“ I believe that 
the collection of dust upon electric light wires and fittings is 
generally attributed to air currente, due to thermal causes, 
the same thing occurring, to some extent, with hot-water 
pipes. Recent experience hae, however, convinced me that 


cumstances. Of course, when the switches are on, all i the 
cords are under similar conditions, one conductor in each 
being nearly at 200 volts above earth, and the other at about 


earth potential. No doubt it is when the switch is off, in 


the case where it is in the negative conductor, that the accu- 
mulation of dust takes place. Having regard to the com- 
parative lowness of the 200 volta potential, from An 
electrostatic point of view, the rate at which the dust 
accumulates on the cords is most surprising, and this is my 
reason for thinking it worth while bringing the matter to 
notice.” 


A Solder for Aluminium.—* Many mechanics find it 
difficult,” says the Practical Engineer, “to solder aluminium 
satisfactorily, either to itself or to other metals. A United 
States patent for a solder for this purpose was recently 


—— 


ONE or THE MACHINE Suops, ‘‘STELLITE” WORKS, 


in the case of ele: tric light conductors, electrostatic attrac- 
tion is really the chief factor, particularly where the supply 
is at 200 volts from the street mains. In my office here І 
have several electric light cords strung across the ceiling. 
They are all exactly similar and under the same conditions, 
except that some of them have the switch in the negative and 
some in the positive conductor. The former gather dust to 
an extraordinary degree, and now, after a few months’ use, 
have become quite an eyesore. The latter are practically as 
clean as when first put up. As is well known, the negative 
conductor of a street supply tends always to earth itself, and, 
as a matter of fact, in my case I find that the negative of 
my supply from the Westminster Company is almost at earth 
potential. The positive, on the other hand, is nearly 200 
volta above the potential of the earth. In this lies obviously 
the cause of the phenomenon. The wires which have the 
switch in the negative are nearly at 200 volts potential above 
the earth whenever the switch is off, while those which have 
the switch in the positive are at zero potential in these cir- 


issued to Charles B. Thwing, of Galesburg, Ill. It is thas 
desoribed in the specification by the inventor :— It й 
very desirable that a solder for aluminium should melt at 
a low temperature, should adhere readily and permanently 
to the aluminium, and form a smooth, white surface, 
which will not discolour or disintegrate when exposed to 
water or to air containing moisture. I have found that 
an alloy of tin, zinc, and bismuth, and particularly one in 
which the tin is in exoess of the other metals, meets these 
requirements in a very high degree, I prefer to use 30 
рег cent. or less of zinc, 5 per cent, or lees of bismuth, 
and 65 per cent. or more of tin. I do nct, however, limit 
myself to these proportions, as other. proportions may 
employed. My solder works well on ‘brass, copper, nickel, 
iron and other metals, with zinc chloride as a flux. II 
solder is made, preferably, by melting the ingredients 
together in the desired proportions, and it may bs ap 

to the metals to be joined in any known or 
manner“ | 
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CONTRACTS OPEN. 


E (Contiuued from page 832.) 


Bradford.—May 31st. The Corporation wants tenders ` 


for a coalconveying apparatus and hoppers, also ash-conveying 
apparatus at the electricity works. See Official Notices” to-day. 


Bridgwater.—June 7th. The Council wants tenders for 
the supply of boiler houte plant, engine house plant, dynamos, 
pumps, switchboard, mains, lamp-poets, accumulators, me crane, 
&о., for electricity supply. See Official Notices" May 11th. 

Brussels.—September 19th. The Council of St. Jilles, 
lez Bruxelles, invites tenders for the installation and the commence- 
ment of supply upon а part of its territory. Conditions and plan 
for three francs at the office, No. 14, Parvis Bt. Jilles, St. Jilles. 


Crewe.—Msy 26th. The Council wants tenders for the 
supply and laying of about 25,000 yards of three-core cable, and 
5CO lampholders and reflectors for adapting the existing lamp- poste 
for electric lighting. Bee ‘ Official Notices" May 11th. 

Crewe.—June llth. Tenders are wanted by the Cor- 
poration for the wiring of the municipal offices, market ball, and 
corn exchange, and for supplying lamps and fittings for electrically 


lighting (separate quotations for arc and incandescent ligbting) the . 


same. Tenders to Town Clerk. 


Devonport.—May 25th. The Corporation wants tenders 
for electric light and traction feeders, distributors, boxes, &oc. See 
“ Official Notices " May 11th. ; 

Dundee.—May 22nd. The Town Council wants tenders 
for the supply of copper bonds for the city tramways. See “ Official 
Notices” May 11tb. | 

Dundee.—May 31st. The Council wants tenders for the 
overhead equipment of four tramway roates. See Official Notices 
to-day. Another notice invites tenders for coal and electrici 
meters. i 

Darban.—June 29th. The Corporation wants tenders 
for overhead equipment for (a) about 16 miles of single track, 
including poles, overhead trolley wire, distribution boxes; (5) 22 


double-deck motor cars; (c) steam and electric generating plant, 


including three 250-xw. generators, boilers, condensers, cooling 
towers, switchboard, &c. See Official Notices to-day. 


Edinburgh.—May 21st. The City Council wants tenders 
for elevators and conveyors for coal and ashes at the MoD.nald Road 
electricity station. See Official Notices” May 11th. 


Glasgow.— May 19th. The Corporation wants tenders 


for the supply for one year of india-rubber covered and l$ad-covered | 


branch cables; and carbons. See Official Notices” May 4:h. 


Glasgow. June 12th. The Corporation wants tenders 
for the supply of two sets of switchboards and instroments for 4,000 
iani ГЕ the electricity department. See “Official Notices 

y 11th. | 

Great Yarmouth.—May 31st. The Electric Lighting 
Committee wante tenders for the supply of coals for the electric light 
station for a period of 6 or 12 months from June 1st next. 

Grimsby.— June Ist. The Corporation wants tenders 
for arc lamp-poste and brackets. Bee “ Official Notices" to-day. 
Another notice invites tenders for a number of electric meters. 


Hall.—May 24th. The Electric Lighting Committee 


is inviting tenders for a supply of best double-screened South Tork - 


shire hard steam coal to their Lane Works, from Jane 1% to 
November 30th. 


Italy. — Jaly 14th. The Municipal authorities of 
Maddalena (Sardegna), are inviting projects and tenders until July 
14th, for tte electric lighting of the public streets of the town. 
Particulars may be obtained from, and schemes and tenders are to be 
sent to, I1 Municipio di Maddalena (Bardegna.) 


Leeds.— May 28th. Tenders are wanted for two or 
three 630-xw. two-phase generators, and one or two sets of surface 
condensing plant, for the electricity works. See Official Notices” 


May 4th. 

London.—May 22d. The Central Electric Supply Com- 
pany, Limited, invites tenders for (1) two 1,200.1 H P. W engines 
and three-phase Н.Т. tors (direct-coupled); (2) six three-phase 
H.T. motors direct-coupled to L. T. continuous current generator; (3) 
ewitchboards and connections. Specifications, &c., at the office of 
Prof. Kennedy. As to conditions and general particulars see our 
“ Official Notices " April 20th. | 


London.—June 1st. The City Corporation Streets Com- 
mittee invite proposals for the bire of an electrically-driven dust 
cart, See Official Notices April 20th. 


London.—The Postmaster-General invites applications for 
specifications for galvanized iron strand stay wire for telegraph 
purposes. Bee Official Notices” May 4th. 


London County Council .—June 16th. The Council 
invites tenders for an electric lighting and power installation (ex- 
clading generating plant) telephones, fire alarms, &c., at the Horton 
Asylum, near Epsom. See "Official Notices" to-day. 


Newenstle-on-Tyne.— June Ist. The New Tramways 
Committee wants for switchboards, underground feeders, and 
pumping apparatus. See "Official Notices” May 11th. 


Partick.—Jane 8th. The Commissioners want tenders 
for a dust destructor with furnaces, 10600, water-tube boilers, econo- 
Shari fans, and forced diamght appliances. See “Official Notices " 

ay. 


Rathmines.—May 21st. The Urban District Oouncil 
invites tenders for the wiring of the out-houses at the rear of the 
Town Hali, the Fire Brigade Station, and the Public Library. 
Specifications, &., from the Olerk of the Council, Town Hall. 


Russia.—The municipal authorities of Viadivostock are 
at present inviting proposals for the electric lighting of the town, and 
also for the construction and working of an electric tramway. 


South London.—June 2nd. The South London Elec- 
tric Supply Oorporation wants tenders for the complete installation 
of 3,000 lights on the premises of 500 consumers in any part of the 
arca of the company's supply, and for the installation of two arc 
lights on the premises of any consumer in the same area. See 
“ Official Notices” to-day. | 


Southampton. — May 28tb. The Corporation wants 
tenders fora water-tube boiler, with steam and other pipes, and 
1 —— for the electricity works. Взе “ Official Notices 

y . 


Spain.—July 7th. The Secretary of State for Foreign 
Affairs has received a despatch from Her M»j:sty's Ambassador at 
Madrid, stating that tenders are invited by the Spanish Government, 
to be received not later than Jnly 7th next, for the concession for an 
electric tramway from the Puerta de Hierro (Madrid) to Aravaoo and 
Pcsaelo. Some particulars may be examined on personal application 
at 5 Commercial Department of the Foreign Office batween 11 a.m. 
an m. 

Sutton Coldfield.— June 21st. The Corporation invites 
tenders for water-tube boilers and other steam plant, pipework, three 
steam dynamos and boosters; batteries, awitchboaid, overhead 
traveller, mains and conduits, arc lamps snd posts, and station light- 
ing. Bee “ Official Notices” tc-day. . 


Tanat Valley.—Jane 5th. The directors of the Cam- 
brian Railways Company ars prepared to receive tenders for the con- 
struction cf a light railway, about 15 miles long, 4 feet 8) inches 
gauge, oc mmencipg by a junction with the branch of the Cambrian 
railways at Port-y-waen, in the county of Balop, and terminating a‘ 

og, in the county of Montgomery. Plans, specification, and 
dantíties obtained, on payment of £1 1s., at the office of Mr. A. J. 

Ша, engineer to the Tanat Valley Light Railway Company, Oswald 

Boad, Oswestry. | | 


Tunbridge Wells.—The Corporation wanta tenders for 
a number of Shallenberger (Westinghonse) 1897 pattern ampere- 
hour meters. See Official Notices” May 4th. | 


Walthamstow.—May 29th. The District Council wants 
tenders for arc lampe, posts, accessories, and glow lamps on existing 
gas standards. See ‘Official Notices” May 11th. - 


Worksop.—May 23rd. The District Council wants tenders 
for steam dynamos, balancers, boosters, and motors; Lancashire 
boilers; pipes, economiser, condenser, and feed pumps; switchboard ; 
accumulators; oables, joint boxes, arc арув and posts; overhead 
traveller for electricity works. See Official Notices" May 4th. 


CLOSED. ; 


Bermondsey.—The Vestry has accepted the lowest 
tender submitted for the erection of a chimney shaft in connection 
with the electrio lighting and dust destructor works at £2,581. 


Birkenhead.—The Corporation has accepted the follow- 
ing tenders for plant for the Oraven Street poene station :— 

ilers, econo , and cal stokers, Tetlow Bros. ; 
steam dynamos, Biemeris Bros. & Оо.; condensing plant, re-cooling 
tower, and feed pumps, Klein Engineering Oompany ; accumulator 
batteries and booster, E. P. S. Oo.; overhead travelling crane, Marshall, 
Fleming & Jack. 


City of Adelaide, Australia.—The Electric Lighting 
and Traction Company of Australis, Limited, have placed the order 
for the electrical generating plant for the above city with Messrs. 
D. Bruce Peebles & Co. 


Keighley.—Mr. J. M. Smythe, the borough electrical 
engineer, informs us, with reference to а statement made on page 
790 of our last issue, that no tender for constructional steel work has 
yet been accepted by the Council The name mentioned was 
recommended, but for certain reasons the recommendation was 
withdrawn. 


London.—The Shoreditch Vestry on Tuesday considered 
the following tenders for the supply of cable :— . 


Siemens Bros. & Co. .. v - - ; £655 2 8 
. Henley's Telegraph Works Company .. ws T vi 634 0 0 
Glover & Со. .. e ʻi P я es ; 598 6 10 
British Insulated Wire Company accepted) 632 14 8 


The Vestry also had under consideration the undernoted tenders for 
the supply of feeder panels for the switchbcard : — 


The Electric Construction Company (accepted) Кы .. 4455 0 0 
Veritys, Limited ae S тА E so - $a 456 0 0 
Evered & Co. .. zu i - «6 wie iu sė 457 0 0 
General Electric Company .. .. ka oe d .. 497 0 0 
Crompton & CO. T js E ex we zi T 655 0 0 
Nalder Bros. & Thompson .. - oe e e . 575 0 0 
Brush Electrical Engineering Company T Е oe 16 0 0 
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Norwich.—The Town Council has accepted the tender 
of Messrs. G. N. О. Mann & Oo, of Norwich, to supply the electric 
installation at the Technical Institute for £575. 


Sheffield.—The City Council has accepted the tender of 
Messrs. John Brown & Oo., Limited, Atlas Works, Sheffield, to supply 
and erect three marine bo of the type already supplied, for the 
sum of £8,550 for the three boilers, the first boiler to be deliver:d 
and completed within six and a half months from date of order, and 
the second and third boilers to ba completed six months later. The 
boilers will be fitted with Messrs. Bsnnis's mechanical stokers at а 
farther cost of £100 each boiler. They are for the electricity works. 


Whitechapel.—The District Board has accepted the 
tender of Mr. William Griffiths for the construction of the first por- 
tion of the electrical power house for the sum of £15,774. 


bhi an e = rhe Town Council has accepted ша 
tende Bedford Oom for the 
erection of a 20-ton отым crane at the eloctrio light — cad 2 


FORTHOOMING EVENTS. 


Friday, May 18th.—At 8 p.m. 
| Meeting at Westminster Palace Hotel. Paper on A 
Short Review of the Motor Car Industry,” by Basil H. 
Joy and Oharles H. Ruch. 

At 9 p.m.— Royal Institution. “The Structure of Metals,” 

by Prof. J. A. Ewing. | 
Baturday, x 19th.—At 7.30 p.m. Marchester Bociety of Junior 
lectrical Engineers. Meeting at Engineering La- 


Institution of Electrical 
India-Rubber, Gutte-Parcha, and Telegraph Works, 
wn 


: vertown. 
Monday, May 21st.—A£ 8 p.m. Society of Arts. (Cantor Lecture.) 
á Prot. Vivian" B. Lewis on "The desoent Gas 

Mantle and ita Use.” (Lecture III) 

Wednesday, May 23rd.— At 730 p.m. Institution of Electrical 
Engineers. Students“ Meeting. Paper on Dynamo 
Design and Construction," by Mr. R. Waite, student. 

Thursday, May 24th.—At 8 p.m. The Institution of Electrical 
Engineers. Annual General Meeting at the Society of 
Arts, John Street, W. O., for mem bers, associate mem bere, 
and associates only, to receive the annual report of the 
Council, and statement of accounte and balance sheet 
for year ending December 31st, 1899. 

Friday, May 25th.—At 5 p.m. Physical Society meeting at the rooms 
of the Chemical Society. Agenda:—(1) Experiments 
illustrating the Aberration called Ooma, by Prof. В. P. 
Thompson, F. R..; (2) “ Notes on the Measurement of 
some B Resistances,” by Mr. R. T. Glszsbrook, 
F.. S.; (8) "On the Strength of Ductile Materials 

under Oombined Stresses,” by Mr. J. J. Guest. 


NOTES. 


Science in Relation to Art and Industry.—At the 
annual banquet of the Royal Academy on Saturday evening, 
Sir Norman Lockyer’s name was coupled with science in the 
toast of Literature and Science." Sir Norman Lockyer 
replied on behalf of “ Science,” and oonoluded his speech as 
follows :—“ We are in the face of a struggle for existence in 
which we know full well that only the fittest will survive. 
How are we going to carry on the struggle ? What are our 
weapons? Our first line of defence in this direction can 
only consist of our universities and our teaching centres. 
Have we enough of them ? 
have not enough of them, because we have already lost 
several important engagements in these industrial battles. 
Are there no means by which we can judge of their 
sufficiency? In relation to non-peaceful international 
Struggles, in which also defeat has to be guarded against, 
a clear and universally approved policy has been enun- 
ciated ; this is, that the future of our Empire—an Empire 
the real unity and strength of which are developing under 
our eyes at this moment—can be secured if we see to it 
that our first line of defence, our fleet, shall be equal in 
strength to the fleeta of two other possibly contending 
powers, The second answer then, I think, is that this 
principle should be applied to our firat line of defence in 


The Institution cf Junior Engineers. 


Engineers.—Studente’ Visit to the 


We know already that we 


those industrial conflicts, the results of which are much more 
enduring. Do our teaching and research centres at present 
outnumber in the same proportion, as do our ships, those 
of any two nations which are actually contending with us 
in peaceful enterprise? And, also, are they equally efficient 
in every respect ? I believe—and I know that this view is 
held by many representative men of science—that until our 
universities, our science schools, our art schools, and our 
technical institutions bear the same relation, both in 
number and efficiency, to those of other nations as do our 
battleships, oruisers, and small craft, we shall not be 
justified in regarding the futare of the Empire with that 
freedom from care which is the attribute of a strong man 
armed.” The full report of the speech appeared in last 
week's Nature. 


Municipal Excitation.—According to the Western Mail 
there is а good deal of electricity in the air in regard to the 
management of the electrical supply at Cardiff. There is 
an Electric Lighting Committee and an Electric Tramways 
Committee, and the friction between the two produces 
another supply of electricity for which no suitable use has 
yet been found. Evidently, to vitreous and resinous eleo- 
tricity, we must now add acrimonious electricity. 


High Speed Railways.— Whatever may be the Parlia- 
mentary fate of the high speed electric railway between 
Manchester and Liverpool, no one could deny that the 


‚ designer of the system has displayed remarkable pertinacity. 


We hold it to be no small achievement to convince a body 
of North Country business men that the proposals possess 
some possibilities, That the scheme has met with pretty wide 
acceptance and strong support is shown by the evidence 
recently tendered before the Parliamentary Committee. 
From an electrical point of view, the scheme 1s one of pro- 
digious interest; and Mr. Behr, who has so earnestly and 
persistently pleaded the cause of the monorail system for 
шалу years past, deserves success. The experience gained 
at the Brussels Exbibition probably justifies the view that 
it will be possible to attain a speed of 120 miles per hour 
with a single car, but there are many considerations 
besides those of mere speed to bear in mind. The 
system is designed for the operation of single cars 
at intervals of every 10 minutes, but though, in this respect, 
it bears some slight resemblance to a tramway, there is the 
important difference, that while the tramcar obtains what 
we may term the intermediate passenger, only through 
passengers are to be carried on the Liverpool and Manchester 
railway. In fact, the system relies on merely carrying 
pones at an abnormal speed between Liv l 

cheater; there being no goods traffic, and no local ser- 
vice. The ordinary railway man would prognosticate failure 
from this very fact; but the promoters of the electric line 
hold this to be a strong point in their favour. In many respects 
we should be delighted to see the scheme of the Manchester 
and Liverpool Railway carried through, but we cannot close 
our eyes to the fact that the competition with the already 
existing lines will be somewhat severe; probably for that 
reason the experiment will be. interesting. At the same 
time there are three railway systems running between 
Liverpool and Manchester, each of which strives to give a 
service which is remarkable for its efficiency and punctuality. 
The schedule time for the express service is usually 40 
minutes ; but we believe that the Lancashire and Yorkshire, 
with their new type of locomotive, have contrived to redace 
even this; and it is highly probable that some still higher 
speeds could be effected if it were thought desirable. 


Fire.—Oa Thursdey morning a fire broke out in the sub- 
way of the Central London Railway, but the damage appears 
to have been confined to carpenters’ tools, benches, &c., and 
to the subway works generally, and did not in any way affect 
the railway. 


Appointments Vacant.—An assistant superintendent is 
wanted for the Indian Telegraph Department, at It-3,600 a 
ear. A headmaster is wanted for the Government of Indis 
odustrial School, at Lucknow, at 800 rupees per month. 
See оог “ Official Notices to-day. 
The Southport Corporation wants a tramways marager at 
£150 per annum. See “ Official Notices to-day. 


Vol. 46. No. 1,173, May 18, 1900.] 


THE ELECTRICAL REVIEW. 8438 


Narrow Escape of the Paris Exposition !—Acoording 
to the Paris edition of the New York Herald, a short time 
ago “the Galerie de Г Electricité in the Champ de Mars was 
the scene of an outrage which might have most serious 
consequences. The engineers on duty at the large dynamo 
belonging to the Lshmeyer Company discove that 
someone had introduced a large handful of gravel into one of 
the lubricators. This led to the firing of the bearings. This 
was fortunately noticed in time, otherwise the machine, 
which develops 1,500 H P. and weighs 360 tons, might have 
exploded.” A shocking mental picture of immense volte 
and foot-pounds flying about the galerie " arises before us 
as we read; no wonder the Sublime Porte objeots to the 
importation of explosive dynamos, with bearings which may 
be s by any spiteful young Turk with a handful of 

vel! 


gra 


Congresses at Paríis—The Scientific American m 

that among the numerous congresses which are to be held 

this year in Paris in connection with the Exposition, the 

сов list will, no doubt, be found oonvenient for 
erence :— 


July 9—13. Automobiles. 
„ 16—18. Bteam A в; Burveillance and Becurity. 
» 19—95 росе chanios. 
„ 23—28 Photography. 
„ 27—Avg.1l. Eleotrici ч applied to Medicine; Radio- 
grapay, ac. 
Aug. 6—11 Ohe . 
» 68—11 тш, Commercial, and Industrial Educs- 
on. 
57 6—11. Mathematios. 
» 6—11 P hysios. 
„ 18—25. Electricity. 
9— 5 Gas. 
[T] 20—59 Railroads. 


High Voltage Transmission Leakage.—The Electrical 
^ World abstracts a paper read before the Chicago Electrical 
Association by Mr. Badd Frankenfeld, pointing out that 
while mathematical analysis shows that the three-phase 

tem of electric power transmission is the most economical, 
this does not hold when the working limit of voltage is 
` approached. “The two-phase, four-wire system with inter- 
connected apparatus has six leakage paths—two at the limit 
of pressures and four at 71 per cent. of this pressure; the 
three-phase system has three leakage paths, each at the limit 
of pressure; the two-phase, four-wire system with indepen- 
dent circuits has only two leakage paths, both at the limit of 
voltage, while the single-phase system has but one path, at 
the limit of voltage. Considering the above systems from 
this standpoint, the single-phase has the greatest advantage, 
the two-phase system with independent circuits coming next, 
and for the third there is but little difference between 
the three-phase and two-phase interoonnected systems.” 


The Volta Centenary.—We have recently received the 
fall report of the proceedings at Como last September in 
commemoration of the centenary of Volta and the discovery 
of the pile. We have already printed full abstracts or 
translations of some of the more important papers, 
B Prof. Righi's address on the life of Volta and 

is note on the theory of the pile. Several other papers 
were of very great interest, and, in icular, one by 
Prof. 8. Р. Thompson on “Magnetic Images and their 
Application to the Theory of Motors with Rotating Fields,” 
and an address by Prof. A. Volta on the proposed publication 
of the collected works of his distinguished ancestor. Volta’s 
connection with the Royal Society, and the fact that some of 


his earliest and most prominent discoveries were communicated 


to that body, should interest Englishmen in the scheme. 


Building Trades’ Gift.—The special matiné? at the 
Theatre Royal, to which we drew attention in our last issue, 
proved а great success, and was heartily supported ; the net 
profit is estimated to be about £3,000, which will b» devoted 
to the formation of a maintenance fund. The executive 
desire to expreas their gratitude to the many artists and 
other helpers who were associated with the matinée, and 
especially to the director, Mr. Arthur Collins, 


Cheap Manufacture.—In a recent article on the modern 
machine shop ocours this passage :—“ The use of the hollow 
spindle conduoes to great economies. If repetitive work 
under, say, 2 inches in diameter has to be turned, then it is 
cheaper to turn it from a bar through a hollow 
spindle of a turret lathe than to make separate forgings, 
even though the latter shonld be stamped in dies. The 
material cut away and wasted is of much less value than the 
cost of forging or of chucking each single piece.” It is then 
stated that if the hollow-spindle method is not practicable, 
it is cheaper to saw off pieces from a bar with a power hack 
saw than it is to forge the pieces approximately to shape. 
This passage embodies the prevailing machine-shop idea of 
manufacture, an idea that rejecta, or, rather, that never absorbs 
any notions so old-world as durability. It is cheaper to build 
up а door frame by putting the uprights against the top 
piece than it is to mortise the frame together, and it is 
cheaper to saw out curved pieces for furniture or carriages 
than to steam and bend a natural pole to shape in order to 
preserve the fibre continuity. By the narrowest of machine 
shop ideas a piece of machinery is simply a collection of 
wheels, spindles, bearings, and frames of a shape and dis- 
position according to a drawing, but from an engineer's 
point of view not a structure to bs proud of. The cuttin 
of pieces from the solid bar is by no means always soun 
practice. Where the part cut out is for other reasons | 
than mere atrength would demand, it may be sound ри 
to cut such piece out of the solid, but n "a t is = 

practice to carry out a of manufacture 

(жен aii a discontinuity of structure, The drop forging 
is preferable to the machinery to shape out of the solid 
bar, jast as the orankshaft bent out of the round bar 

sounder than the cranked shaft cut out of the 
solid. The enormous failure of locomotive cranked axles 
cut from the solid forging demonstrated that the random 
forging was essentially weak, and too frequently, in the piling 
of an iron shaft, little or no endeavour was made to so dispose 
the pieces as to bring about even an approximation to con- 
tinuity of fibre direction in the finished shaft. Where lar, 
numbers ‘of ү must be made alike and turned from the 
bar, it should not be impossible to forge such bara to 
approximate shape in a rolling mill—an N that 
would be more rapid than drop forging, and that would 
p'eserve some oontinnity of fibre. The rule of the machine 
shop has become supreme, and has resulted in accuracy of 
workmanship with materials not necessarily the best for the 
end that the machine is intended to acoomplish, bat only 
best for the iy чун production of the machine itself, irre- 
spective of any thought for its duty. It is certain that the 
manufac method has become permanent, but it is not 
certain that its present orude disregard of materials and 
principles will remain, as it is to-day, an embodiment of pure 
selfishnegs in respect of ease for the manufacturer only. 


Insurance of Electricity Works.—The Shoreditch 
Veatry are issuing to the other London local authorities a 
circular letter inviting them to appoint two delegates to 
attend a conference at the Shoreditch Town Hall on June 
7th to consider the question of municipal insurance. The 
letter points out that the Vestry 
have recently had under consideration the large premiums exacted 
from them and other local authorities for insurance, especially 
for electricity works, and as they now pay £450 Pe annam for 
insurance, the sum total of municipal insurances of local authorities 
in London must have reached an amount sufficiently large to warrant 


the establishment of some scheme for mutual insurance with every . 


pros s 15 ppt 2 . of Glasgow and 1 
o wor ure their own property маши ап 
a combination its i 

London would seem to offer special chan 
of the present premiums. The Vestry have accordingly decided to 
call a conference of metropolitan local authorities to discuss this 
question and the best means of carrying into effect some such scheme, 
either by establishing a central office for the purpose, or by asking 
the ee Oouncil to undertake the administration of a 
common fund. | $ 


Eastern Extension, Australasia and China Telegraph 
Company.—With a view to partly meeting the expenditure 
necessary in connection with the new Cape-Australian cable, 
the directors have decided to issue to the shareholders the 
unissued balance of 50,000 ordinary shares at a premium of 
£3 per share, or at £13 each. 
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Personal.—Mr. W. J. Sowter, assistant electrical 
engineer at Ealing, has been appointed chief assistant 
engineer to Mr, Gilbert 8. Ram, of the Coventry Electricity 
Supply Works. : 
| The Harrogate Town Council has raised the salary of the 
electrical engineer (Mr. Wilkinson) to £400 per annum. 

Mr. O. B. Holdsworth, chief clerk and accountant to the 
Bradford Corporation electric lighting department, has been 
appointed chief clerk and book-keeper at the lighting station 
of the Shoreditch Vestry. 

We note that Mr. L. J. B. Wall, of the firm of Messrs. 
Splatt, Wall & Co., electrical engineers, West Australia, is at 

гар this country on business connected with his firm's 
interes 


General Post Office.—Mr. J. W. Carra has been ap- 
pointed a first claes technical officer in the Engineer-in- 
Chief’s office. 


Fire at the Paris Exhibition.—A fire broke out in the 


Exposition on Tuesday afternoon in the Chateau d’Ean, and 
the whole of the electrical apparatus for the illumination of 
the fountains was destroyed. The official inquiry has 
shown that the fire was not brought about by a short circuit, 
but probably by imprudence on the part of a workman. 
The repair work is being pushed forward by day and night, 
and may be completed within a fortnight. 


British Institution of Draughtsmen.—At the’ half- 
yearly meeting of the Oouncil of this Institution, held in 
,ondon on the 14th ult., it was decided to accept the resigna- 
tion of Mr. J. Gillaird, of London, as hon. secretary and 
treasurer, Mr. C. L. Groundwater, of Mauchester, and 
Mr. J. F. Wakeham, of Newcastle, were unanimously elected 
hon. secretary and hon. treasurer respectively in his place. 
The thanks of the members of the Institution are due to Mr. 
Gillaird for the very able and courteous manner in which he 
has discharged his duties. At the same meeting it was 
decided to alter the title of the society from British Asso- 
ciation of Draughtsmen to that of British Institution of 
Draughtsmen.“ | 


American Boiler Insurance.—The Hartford Boiler 
Insurance Company reports that in the past year over 
112,000 visits have been made by its inspectors, when 
221,706 boilers were examined, of which 85,804 were 
examined both internally and externally and 12,800 dan- 
gerous defects discovered, while 779 boilers were condemned. 
Nearly 5,000 defective pressure gauges were found, and 208 


boilers with no gauges at all. The company is evidently 


one of large size, and much more of a monopoly than an 
English company. Assuming merely one sauna thoroug 
inspection, there appear to be at least 90,000 boilers under 
ita charge. It seems likely, too, from the list of defects that 
ite work is ү! arduous, and that it probably deals with 
boilers that are by no means во safe as the general run of 
boilers under our English Societies. 


100-Volt Arc Lamp.—The Oontinental Electric Com- 
pany, of Boston, advertises an arc lamp taking a current of 
4°5 amperes, in which 100 volta are absorbed by the aro itself. 
It is said to give 40 per cent. more light than the enclosed 
aro at 80 volts per unit of power consumed, while the length 
of the arc is double that of the ordinary 50-volt lamp. These 
figures are said to be taken from experiments made by a 
very high authority, whose name, however, is not disclosed. 
Nothing is said as to the extent of the gyratory action of 
the aro round the points of the carbon. 


A Century of Chemistry.—A course of lectures on 
“A Century of Chemistry at the Royal Institution,” is 
being delivered at the Royal Institution, by Prof. Dewar. 
In his first lecture Prof. Dewar said that the Institution's 
scientific history began with Sir Hamphry Davy, and 
paid a high tribute to his singular boldness and 
originality in devising experiments, though it had to be 
admitted that in his earlier days he did not always 
show corresponding caution in drawing oonolusions 


from them. The Timas account eays that a crucial 
experiment of his regarding the nature of heat was exhibited. 
Heat was at that time regarded as an entity which entered 
into combination with matter, and certain phenomena were 
explained as being due to the liberation of the specific heat 
of bodies. By grinding two pieces of ice together in vacuo, 
Davy showed that they melted, although the specific heat of 
the water produced was greater than that of the ice, thus 
establishing the truth of his own view that heat was a mode 
of motion. He entered with great eagerness into the aga 
of gases, to which the discoveries of Priestley and others 
given prominence, and showed astonishing boldness, if not 
temerity, in finding ont their physiological action by experi- 
ments on his own person. Thus, having demo the 
Керч of nitrous oxide, now extensively used by dentists, 

e pushed his experiments with carbonic oxide so far as to put 
his life in imminent peril. This curiosity was the more 
remarkable, because he had left on record a very disparaging 
estimate of physiology, the ultimate object of which he 
declared must for ever remain unattainable. The same con- 
tempt for danger was shown in his experiments upon chloride 
of nitrogen, which the loss of an eye, and almost of his life, 
did not deter him from resuming ав soon as he could return 
to work. Davy’s electrical work was next referred to, and 
some interesting pieces of his rudimentary apparatus were 
exhibited. The galvanometer had not then bean invented, 
bat: Davy detected exceedingly feeble currents by the aid of 
an instrument which the lecturer showed in operation, and 
which was in some respects equally efficient. He also repeated 
Davy's ingenious experiments in electrolysis with Dvy's 
own apparatus, and showed how with very simple appliances 
he attacked problems and arrived at conclusions which sub- 
sequent research had only confirmed and amplified. 


An Electrolytic Interrupter for Weak Currents. — 
Rzewuski te der Phy., p. 614, 1900) has discovered 
that the Wehnelt interrupter can be made to work - 
satisfactorily with 12 accnmulators by directing а 
stream of dilute sulphuric acid against the active eleo- 
trode. The accumulation of gas bubbles on the electrode 
is thus prevented, and a frequency of 450 breaks per second 
has been obtained. The dilute acid is introduced by a glass 
tube fitted to slide in the lid of the cell, so that the distance 
of the nozzle from the electrode can be varied. The glam 
tube is connected to a closed vessel containing the acid, 
from which it is forced by an air-ball. 


Municipal Trading.— The following are the names of 
peers to join with a Committee of the House of Commons 
on this subject :—The Earl of Crewe, Viscount Hampden, 
Viscount Peel, Lord Windsor, and Lord Rothschild. 

—V—— — MÀ 


NEW COMPANIES REGISTERED. 


Monarch Motor Company, Limited (65,893) —This 
company was registered on May 10th, with a capital of £250,000 in 
£18 to adopt an agreement with E. Jessuran, and to carry on 
the business of oil, gas, and electric motor manufacturers, engineers, 
machinists, electricians, rubber manufacturers and merchants, carriage 
builders, cycle manufacturers, &c. The first subscribers (each with 
one share) are:—W. H. Edwarde, 69, Leadenhall Street, E. O., clerk: 
A. Campion, 17, Philpot Lane, E.O., merchant; H. Labban, 17, 
Btavordale Road, Highbury, N., clerk; J. Q. Ivens, 40, Darenth Road. 
N., clerk; F. J. Todd, 18, Darville Road, N., secretary; A. Gates, 34, 
New Oxford Street, W. O., merchant; and A. E. Geff, 32, Maseum 
Street, W. O., auditor. The number of directors is not to be lees than 


two nor more than seven; the subscribers are to appoint the fist; 


qualification, 1,000 shares; remuneration as fixed by the company. 


T. Coulthard & Co., Limited (65,885).—This company 
was registered on May 8th, with a capital of £75,000 in £1 shares, to 
acquire the business carried on at Preston, Lancashire, as T. Ooult- 
hard & Co., and to carry on the business of spindle and ring makers, 
machinists, motor vehicle makers, boiler makers, iron and bras 
founders, tool makers, electrical and general engineers, machine 
makers, &c. The first subscribers (each with one share) are :—T. 
Coultbard, Cooper Road, Preston, engineer; J. Н. Toulmin, Cooper 
Road, Preston, engineer; T. Coulthard, jun., Cooper Road, Preston, 
engineer; А. Coulthard, Sandgate, Bt. Anne’s-on-the-Bes, engineer; 
E. Leach, 262, St. Paul's Road, Preston, manager; Н. Bingham, 279, 
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New Hall Lane, Preston, traveller; and J. J. О. Fletcher, 18, Lark 
Avenue, Penwortham, cashier. Tne number of directors is not to be 
less than two nor more than seven. The first are the first three sub- 
scribers ; qualification, 1,000; remuneration £50 each per annum, or 


more, . to profits. Registered с се, Oooper Road Wor 
Preston, Lancashire. á P ' = 


Meldrum Brothers, Limited (65,918).—This company 
was registered on May 12th, with a capital of £125,000 in £1 shares, 
to acquire and take over as а going concern the business now carried 
on by J. J. Meldrum, T. Е. Meldrum and J. W. Meldrum at Atlantic 
Works, Ойу Road, Manchester, under the style of "Meldrum 
Brothers,” and to carry on the business of ironfounders, furnace 
manufacturers, mechanical and electrical engineers, makers of 
mechanical stokers, refuse destructore, steam jet apparatus and other 
engineering specialities, &c. The first subscribers (each with ons 
share) are:—James J. Meldrum, Atlantic Works, City Road, Man- 
chester, engineer; John W. Meldrum, Atlantic Works, City Road, 
Manchester, engineer; Thomas F. Meldrum, Atiantic Works, Oity 
Road, Manchester, engineer; William K. Meldrum, Atlantic Works, 
City Road, Manchester, engineer; William Mortimer, 21, Olaremont 
Grove, Didsbury, Manchester, engineer; John P. Davies, 39, Albion 
Street, Old Trafford, Brooks Bar, Mánchester, cashier; and Thomas 
Oollinge, 69, Stamford Street, Old Trafford, Manchester, cashier. The 
number cf directors is not to be less than three nor more than 10. 
The first are James J. Meldrum (chairman), Thomas F. Meldrum 
and John W. Meldrum; qualification, £500; remuneration, £1,500 
per ки, divisible. Registered office, Atlantic Works, City Road, 
Manchester. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


. Searboreugh Electric Supply Company, Limited 
(97,569) .— This company's annual return was filed on March 16th, 
when she entire capital of £50,000 in 5,000 shares of £10 each had 

been taken up; £9 per sbare has been called up, resulting in the 
кон of £45,000, in addition to which £3 has been paid in advance 
о е 


Oldham, Ashtop, and Hyde Electric Tramway Com- 
pany Limited (65,318).—This company's annval return was filed on 
oh 26th, when the entire capital of £80,000 in 4,000 ordinary 
ag 2050 preference shares of £10 each bad been taken up and paid 


Potteries Electric Traction Company, Limited 
(57,968).—This company’s annual return was filed on April 19th, 
when the entire capital of £400,000 in 20,000 preference and 20,000 
ordinary shares of £10 eacb, had been taken up. £10 has been called 
up on each of 20,000 preference and 19,334 ordinary shares, resulting 
in the receipt of £333,340. £66,660 is considered as paid on the 
remaining ordinary shares. 


National Telephone Company, Limited (15,066).— 

is company’s annual return was filed on April 12tb, when 15,000 
first preference, 15,000 second preference, 221,716 third preference, 
and 445,587 ordinary shares were taken up out of a nominal capital of 
£6,000,000 in 15,000 first preference, and 15,000 second preference 
sbares of £10 each, and 250,000 third preference, and $90,000 ordinary 
shares of £5 each. All the first, second, and third preference, and 
490,000 ordinary sbares have been taken up, £10 bas been called up 
on each of the first and second preference, and £5 on each of 221,716 
third preference, and 445,587 ordinary shares, resulting in the receipt 
of £3,636,516. £363,485 is considered as pald on 28,284 third pre- 
ference, and 44,413 ordinary shares. 


Charing Cross and Strand Electricity Corporation, 
: Limited (29,122).—This company’s annual return was filed on 
March 26th, when the entire capital of £350,000 in 70,000 shares of 
£5 each, had been taken up and paid in full. 


Amazon Telegraph Company, Limited (44,532).— 
This company’s annual return was filed on March 19th, when the 
entire capital of £250,000, in 25,000 shares of £10 each, had been 
taken up and paid in full. 


South London Electric Supply Corporation, Limited 
(50, 932).— This company'sannual return was filed on March 30th, when 
the entire capital of £325,000, in 65,000 shares of £5 each, had been 
taken ар. e full amount has been called up on each share, те- 
sulting in the receipt of £324,780. £220 remains in arrears. 


Telegraph Construction and Maintenance Company, 
Limited (1,147 O.)—Tbhis company's annual return was filed on 
March 21st, when the entire capital of £448,200 in £12 shares bad 
been taken up and paid in full. 

Limited 


Direct Spanish Telegraph Company, 
(6,782 O.)—This company’s annual was filed on A 26tb, 
when 12,931 ordi and 6,000 preference shares were taken up out 
of a nominal capital of £95,000 in 13,0C0 ordinary and 6,000 pre- 
ference shares of £5 each; £5 has been called up on each share, 
resulting in the receipt of £94,655. 


Norwich Electricity Company, Limited (30,694).— 
This company annual return was filed on April 4th, when the entire 
capital of £100,000 in 10,000 shares of £10 each had been taken up 
and paid in full, 


London Electric Supply Corporation, Limited 
(24,959).—This company’s annual return was filed on April 18tb, 
when 111,000 ordinary and 49,840 preference sbares were taken up 
out of a nominal capital of £850,000 in 200,000 ordinary shares of £3 
each and 50,000 preference shares of £5 each. The fall amount has 
been called up on each share, resulting in the receipt of £582,200, 
in addition to which 23 740 has been paid on 1,950 forfeited shares. 


SUPPLY STATION ACCOUNTS. 


Tun accounts of the Oardiff Oorporation elec- 


Cardiff tricity undertaking for 1897 ard 1898 show a 
Corporation rather disappointing result, and it is to bs hoped 
Electricity that as Mr. Applebee has now been given a 
Accounts. more reasonably free hand in the management 


of the business, he may be able to show an 
improvement in the 1899 accounts when we come to deal with tbem. 
To summarise the position, it seems that а reduction in price for 
supply has been made when only a trivial profit resulted from the 
working of the undertaking. The eff.ct has been to increase the 
output by some 50,000 units, but the gross return from sale of current 
remains practically unaltered. Owing to the rising market for ccal, 
&oc., the costs have not come down, so that the extra units sold have 
cost proportionately the same per unit to produce. Ooupled with 
this is the unavoidable increase in interest and sinking fund charger, 
зо that the result is а loss of about £1,000, of which £500 is attri- 
butable to extra gross cost of production for the same revenue, 
and £500 (or the other half) is due to the extra interest payable on 
loans. 

GENERAL BTATEMENT. 


1897. 1898. Increase. 


Total capital expenditure £62,440 £71,028 28,588 
Number of units sold .. 967,198 405,234 48,041 
Maximum load in kilowatts 375 xw. 420 xw. 46 Kw. 
Gross revenue... 20s ... #7096 £7,056 £30 

Gross profit es 05e o.  £2576 21,911  - 2632 
Average price per unit sole. 464d. 4104. — 54d. 


The revenue statement shows very clearly that an inopportune 
time has been chosen for reducing the price. The gross revenue 
from sale of current has increased by the remarkable figure of £5, 
but the price per unit has fallen by over a halfpenny, being nearly 
431. in 1897 and 40d. in 1898. 


REVENUE STATEMENT. 


в 1 . 
Gross. Per unit. Gross. Per unit. Increase. 
Sale of current. £6909 4644. 46,914 410d. — bad. 
Meter renta T 117 081. 140 08d. "m 
Supply of lamps, &c, M - ve X 
Sundry fees, &c. .. а m 9 ses 
Gross revenue £7,026 4724. 27,056 4184. — 54d. 


-—— иллалла 


eee 


The cost of production has slightly risen under the head cf “ total 
costs,” owing to each item of rent, management, and establishment 
charges having increased more rapidly than the output. Oil, waste,” 
has actually fallen even in the gross figure, while “ wages” remain- 
ing practically the same in the gross has dropped by over 44. per 
unit. It is not easy to see why the reduction of 09d. in worke’ costs 


` should be swamped by an increase of ‘13d. in the other items, thus 


giving an increase of ‘04d. per unit in the total coats for 1898 over 
1897. 
Оовт or Propvori0n. 
1897. 1608. - 
Gross. Per unit Gross. Per unit. 


Coal oo e e 20872 59d. £1,100 65d. + 06d. 
Oil, waste, water, ап engine) 499 34. 482 -99d. — 051. 
Salaries and wages incurred ` 

ш 5 and dine 1,696 1144. 1,706 1:014, — 13d. 
Repairs and maintenanoe o! | 

buildings, engines boiler, 811 344. 621 “87d. +034. 

dynamoe, &0. 

Works costs ... . £3,578 2 41d. £3,909 232d. — 09d. 
Rent, rates and taxes А 80 05 J. 217 13d. +084 
Er 

nee, secretary, notes 591 40d. 701 *41d. +014 
Gener al establishment 

e 20 198 134 247 »15d. +024. 

nsurance 


Other expenses. ii is 38 *09d. + 024. 


Total costs eee £4,450 2 991. £56,112 8.034. 


— SSS RN 
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Tbe profit statement shows that the rates are called upon to bear a Mant т De and ехе CES 1,2209 11d. 1,091 *08d. — 03d. 


little more than the extra interest charges. The rest of the deficit is i 
lali over to Do mach nex yoat (1590). | gineer, — 1933 461. 2,619 :20d. + 024. 


General establishment 


. - printing, law charges and“ 795 074. 1,100 «08d. +014, 
Interest on loans AE £1,867 £2,166 Other expensed (irbig A0) 501 044. 441 *09d. —014 
nking fund for repayments .. T os — — —o 
Net profit d 5 X" 61 gi Total costs .. ... £21,847 207d. £29015 2°17d. + 10d. 
» Ы iia eee == — X 
Puro MM oen The satisfactory character of the accounts сап be shown by the 
Gross prod. .. £2,676 — £194 fact that, although in the two years above dealt with tho interest and 
sinking fand charges have increased by £2,847, the gross revenue bas 
increased by £3,673, or by £826 faster than these charges. Thus, 
although the “costs” have risen by £6,168, the satisfactory balance 
of over £1,500 appears as net profit. | 
Brighton of the Brighton Oorporation show a change 10828. 1899. 
Corporation which is becoming more and more common in 5 реки „„ e come x £5,844 £7,146 
Electricity the case of the older undertskings; a lessened Net 9 8 ааа Е 6,556 8,099 
Accounts. net prcfit, due to the tendency to reduce the and credit of rates. .. 39804 1.549 
prices charged from time to time on the one Net profit carried forward .. .. 4027 ич 
one hand and the upward movement in cost of fuel and rates of — — 
` wages on the other. In addition to these influences there is the Gross profit e oee 5 £19,289 — £16,794 
liability towards special or exceptional outlays for heavy repairs. ux == 


Thus during 1899 at Brighton there were several items of what may 
be termed extraordinary expenditure,” which bai to be met by the 
revenue account; such were alterations to buildings, £200; renewal 
of worn-out accumulators, £470; increased contribution in respect of OITY NOTES. 

collecting consumers’ accounts, £250. These, together with the | 
increased cost of labour, have raised the total cost per unit sold 0:10d. 


above that of 1898. Calcutta Electric Supply Corporation. 
Tax annual general meeting of this company was held on Friday 
GENERAL Бтатвмеит. last at Cannon Street Hotel, Col. A. J. Filgate, R. E., presiding. 

1898, 1899. Increase. In tnoving the adoptioh of the teport (which has already appeared 
Total capital expenditure .. £237,987 £290,980 £52,943 in the Exzoraican Review), the CmaírBMAN said that at the last 
Number of units ot . . . 2,643,701 8 206,628 557,922 meeting they were able to announce that they had commenced the 
Number of lamps connected Es . . supply of electricity in Oalcutta in the previous month. Their pro- 

a ч | 242,136 245.809 £3.673 gress at first was slow, owing to the difficulties they had 
СОВЕ IEYODME: ceo ey ш ' , › in establishing а new industry in India. They could not get their 
Groes profit ree 5 o5 £19,289 416,794 — £2,495 maine 1414 eo fast as they had intended owing to the difficulty ex- 
Average price per unit sold ... 332d. 295d. — 87d. perienced in England, and they were not able to adhere to their 


original plans; they bad to alter them by et the routes, and 
It is interesting to compare the prices at which the units have been by placing mains underground which were originally intended to be 


8, as the logical lusion of the “ Brighton scale " been placed overhead. Anyone who had had anything to do with the 
VV Em моу supply of manufacturing materials during the last year would under- 


reached in Brighton. The figures ate :— stand how dificnlt it was to get work done in this country within 
reasonable e. They suffered more than orc; for the want 

кичти Ганна. Ровіо Lianrina. special materials, and their troubles were much enhanced by the fact 

Price prrunit 7d. Ца. 1d. Total. 7d. lad. Id. Total. that such materials had to be sent from England. Under such cir- 
1898 .. 820,985 1,277,811 .. 9,098,796 856,475 499,490 .. 619,906 cumstances the progress they had made in supplying electricity in 
1999 .. 976,839 2.769 1,624,981 9,004,089 — 61,159 . 641,489 602,584 8$ months was satisfactory and promised well for the future. At 
Е theend of December the lamps and motors connected to the system 

venerated. et Public lamps. were equivalent to 9,493 8-0 P. lamps for 115 houses. The company’s 


1898 .. 9,242,017 2,648,701 257 aro lamps and 94lincandescents. Биеп motors had Шем to do dri inm оре 


1899 ... 9,015,749 3,206,633 257arclampsand 1,027 incandescents. connected to 193. The report told them that fom the date of 
starting the works to December 31st was 54,897 unite. From January 

Tbe result of tbe reduction in price has been to cause a drop of over lst to April 180—834 months—the sales had reached 74,673 units. 
4d. in the revenue per unit, The receipts from “Supply of lamps, In the last letter from Calcutta the day load is stated to be increasing 


&c., and attendance upon street lamps,” amounted to £5,262 in 1899, Owing to electric fans being connected on to the mains, The outside 
and against this must be set a portion of wages, &o., in the costs ane engaged a а kio oniy ч being 


and the whole of the last item put down as “Other expenses town by electricity is still under consideration. The company had 


(wiring &c).” offered good terms, and hoped that they wonld lead to bu А 

REVENUE STATEMENT. great demand for fans had sprung up, and they had sent out a con- 

1898. 1899. siderable number on their own account, the majority being out on 

Gross. Per unit. Gross. Per unit, Increase, hire. They had а large number on order, t the oon 

Bale of current .. 436,669 332d. £89,861 2934. —'37d. gested state of the market delayed deliveries. They were doing 

Meter rents. 948 ‘09d. 1,122 094. "mi all they could to increase the supply. They had no desire to 

SUPPISS ор. ampa become fan suppliers, and would to leave that business to the 

5 4.504 414. 5,262 ‘394. — "024, trade, and confine themselves to the sale of electricity, but while the 
ps | , 

Sundry .. .. 921 - 64 m trade was unable to meet the demand they must continue to ship 

nö сл NN db fans as fast as they could be obtained. The large difference between 

Gross revenue £43,186 8:822, 245,809 3431  — 394, the sales in the winter and summer experienced in English metro- 


— | | pen and provincial undertakings would not be met with in India 

We have already referred to the cause of the increase of wd. in exceed, that of the winter months. The chairman then referred 
the “Costs.” Оса], it will be noticed, has fallen, notwithstanding 0 the accounts, which were decidedly satisfactory, and spoke 
higher market rates, but, as in the case of many other stations, Well for their future prospects. The balance of profit they were 


management and establishment charges tend upwards. usual Board ‹ оі" Trade form. The greater number of their consumen 
| were loca t rtion е city. The generating 
Oost or Рворосттом. station had been practically finished for some tio, and the boilers 


1898. 1899. had been erected. Two steam dynamos of 180 н P. and two of 60 E.P. 

Gross, Perunit. Gross. Per unit, Increase, had also been set up. One of 360 нр. had been landed in Calcutta, 

CON ai % UE 47.104 64d. £8,331 *69d. — оза. and another, with а spare armature, was now in England, and would 

n Манаш 952 09d. 1,213 *094 кч be ahi ped shortly. An extra set was being manufactured. They 

Salaries and wages incurred had ad ed considerably to the area of their operations, and that, 

U dissi 7,853 71d. 9,668 *78d. 0924. 8 to the growing demand for electricity, made it clear Ari 
Re ore long they would have to enlarge the present station or 

ieee ae 2,01 23d. 4,549 “844. + 11d. ens in another locality as might be corildered meat oonvenient. They 

dynamos, &с, had Зверевой = ie ineer to look into the subject ма Topon o 

| JC —— board. eir o contract with Orompton & Oo. was £65,000; 

Works’ costs ... ...£18,410 1°67d. £23,761 1:784, T 11d. they had spent £4,590 on site, and ordered additional mains, plant, 
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and works to the value of £35,000. The company's total commit- 
ment, including fans and motors, was about £108,000. As they con- 
templated further additional expenditure to deal with the enlarged 
area and to meet the demand, they were asking for the capital to be 
increased from £100,000 to £200,000 by the issue of 20,000 £5 shares. 
They would not issue that all at once, but from time to time under 
such circumstances as might appear desirable. The Government of 
Bengal had granted an extension of their license to 42 years. The 
company had commenced negotiations in some quarters with a view 
to extending the scope of its operations, and had deputed the engi- 
neer, already mentioned, to look into those matters on the spot. If 
there were various places outside Oalcutta which would allow the 
company to embark on schemes, they would be brought before the 
shareholders in due course before taking actual steps. 

The adoption cf the report was seconded by Bir G. L. Molesworth, 
K. O. I. E, and carried unanimously. 

Other resolutions authorised the increase of capital, the re-election 

' of Mr. Boulnois, M. P., as a director, the re-election of auditors, and 

a vote of thanks to the staff at Calcutta. | 


Isle of Man Tramways and Electric Power Company. 


Тнв annual report of the directors, with statement of accounts 
audited and reported upon by Messrs. W. Aldred, Son & Оо., Man- 
chester, has been issued. The directors announce that Messrs. 
Turquand, Youngs & Oo. are preparing a statement of the company’s 
sffairs. The directors recommend a reduction of the directors’ 
ualification from £1,000 to £500 stock. Mr. J. A. Mylrea, late 
or of Dambell’s Bank, and Mr. F. d. Callow retire from the 
board by rotation, and Mr. Alexander Bruce, late manager of Dam- 
bell’s Bank, and Mr. J. D. late auditor of Dumbell’s Bank, 
also retire. Messrs. Aldred cff r themselves for re-election as 


£366,000 has been raised in debentures and share oe leaving a 
erg of £150,000 in respect of accounts owing, b 


for the year of £46,163. The nditure, including bank interest 
£2,365, amounts to £82,905, leaving a balance of £3,258, which, 
added to the amount from last year, makes £13,864. The debenture 
interest absorbe £6,500, Jeaving £6,864 balance of profit and loss 
acconnt, out of which £5,662 10s. was paid as interim dividend in 
October last. The liabilities of the Laxey-Rameey section are 
£140,122. The revenue account shows a balance to credit of £2,415, 
which, with the amount brought forward from last year, totals 
TEE which is insufficient to meet the debenture interest of 
0. 


Hooper's Telegraph and India-Rubber Works, 
Limited. 


Tux directors’ report for the year ending March 31st, 1900, to be pre- 
sented at the shareholders’ meeting on May 20th, shows that after 
did ps of the dividends for the year ending March 3ist, 1899, the 

nce remaining to the credit of profit and loss account is £1,523 
Ds. 7d. Adding to this amount the balance of the trading account 
for the 12 months 1 March 31st last, after placing £500 to the 
depreciation account, under Article 31, and adding interest on invest- 
ments, the credit balance is £2,648 13s. 8d. Interim dividends for 
six months have been paid last October, amounting to £675, and, 
after carrying an amount of £75 to income-tax and investment 
account reserve, it is proposed to pay further dividends amounting 
to £700 to the shareholders on the register on March 31st, 1900, 
making 5 per cent. on the preference shares, and 10 per cent. on the 
ordinary shares for the whole year, leaving a balance of «1,198 
18s. 8d. to be carried forward. | 


New General Traction Company. 


Tux fourth annual general meeting of the shareholders of this com 
pany was held on Wednesday at the Cannon Street Hotel, under th, 
presidency of Oaptain Francis Pavy. 

T he СнхлїамхАм, in proposing the adoption of the report, said that 
four years ago the company was a very small concern, certainly ss 
regarded capital, for it only had £50,000 of preference capital, and 
the item that appeared the accounts for goodwill. He was 
approached at the time because the quantity of work in hand required 
farther capital, and believing it to be an extremely good business, he 
and some of his friends joined it, and as they saw during the period that 
they had been connected with it, they had been enabled to put in an 
additional £200,000, and more would be required before they finished 
their works that they had in hand, and reaped the benefit of what they 
bad been doing. He had no reason to feel disappointed in the outcome. 
He thought they might be said to bave done very well during that 
period, and he hoped they might be able to do well in the future. It 
would be a very easy matter to go into the question of electrical 
traction, and to show how backward we in this country were in com- 

ison with other countries, but that would be wasting their time, 

or it was patent to everyone that Great Britain was very much 
behind hand in adopting electricity, not only for traction purposes, 
but for every other purpose almost. The result of all their work was 


shown in the report and balance-sheet, which he thought every share- 
holder should be satisfied with. They would see that after deducting 
£6,116, the amount of the general expenses, salaries, &с., they were 
left for the year with £76,299. Tothatthey must add £6,212, brought 
forward from last year, and the total amount at their disposal was 
£82,512. Daring the year they had raised £100,000 additional preference 
capital which brought that capital up to £260,000. That wasraised at a 
cost of £281, which, he thought, spoke for itself as being а very small 
sum to spend in raising that amount of money. They had written 
cff that sum, which left them £82,230 to deal with. £13,487 had 
been paid as the preference dividend, and they had decided to put 
£10,769 against good will. That was always a dissgreeable item in 
any balance-sheet, and personally he would be very glad to see it 
wiped out altogether. When the company took over the business of 
the old company, there was an item of £2,230 standing against profit 
and loss in the balance-sheet, and therefore they had added that to the 
£10,000 put aside for goodwill. They had charged the year's revenue 
with £942, the difference in the price of Oonsols that were 
obliged to lodge as caution money in connection with one of their 
Acts. They had commenced a reserve fund, to which they 
had placed £20,000, and that left them with £97,030 to 
start the new years account with. The figures in the balance- 
sheet were all based upon taking the tramway shares in which they 
were interested at par. They had £100,000 in the Coventry Electric 
Tramway Company, £165,000 in the Norwich Hlectrio Tramway, 
£21,000 in the Douglas Southern Electric Tramways, £1,973 in a 
light railway syndicate, and £76,000 in the Philadelphia, Morton, 
and lag 3 Street Railway. The Coventry Tramways were 
р by the Board of Trade, and opened last January, and, there- 

ore, it was too early to state with any accurscy what would be the 
result of the working of it, but be could tell them that it was going 
on fairly well. As regarded Norwich, they were coming to a close in 
that matter. The line was completed, and he hoped that within the 
next three weeks or & month they would be asking the Board of 
Trade to go down and pass the works, and that in about six weeks 
they would be running. Douglas was a pleasure tramway, and open 
during the summer months, and that paid very well. It had been 
working for two years, and last угат it very well indeed. 
The light railway syndicate was some concessions 
they had for light railways, which the popo in the long run would 
turn out to their advantage. The Philad phis, Morton and Bwath- 
more street railway was a linein the neigh hood of Philadelphis, 
and two of their directors had had an opportunity of seeing what it 
was like. Mr. Hopkins, their managing director, had only just 
returned from the Btates, and he was of opinion, in which he (the 
chairman) joined, that that railway was one of their most valuable 
assets. As to the future, they had had a good deal of business sub- 
mitted to them, and some of it had given them a good deal of 
anxiety, and the more experience he had in dealing with public 
bodies in England the more he realised the difficulties of co to 
a satisfactory arrangement with them. People got it into their heads 
that the best thing for a town was to run its own tramways, but he 
thought there would always be plenty of work for such a company as 
theirs | 


Baron Exa В. О'Евгахавв seconded the resolution, and after 
some discussion the report was adopted. 

A resolution was also carried making the remuneration of the 
chairman £400 a year, and cf the directors £200 per annum each, 
such remuneration to date from the incorporation of the company. 


Mix & Genest, Limited, of Berlin. 


Wn are informed that the eleventh general meeting of shareholders 
of this company was held last Baturday, when the directorssubmitted 
а most satisfactory report. The balance-sheet shows a gross profit of 
£30,090, which, after making provision for depreciation on plant, 
tools, and buildings, to the extent of about £11,800, leaves a net 
profit of £18,290. The shareholders receive a dividend of 12 per 
cent., £1,000 go to a reserve, which now stands at £36,000, directors’ 
fees and gratifioations to managers and engineers absorb £4,300, and 
£800 are given to their workmen’s sick fund, while £432 are carried 
forward to the new account. 

In their report the directors are able to state a progressive develop- 
ment, mainly due to the large extension of the telephone system 
Germany, which brought also during the last year to them important 
orders for multiple switohboa:ds, telephone instraments, &o., and 
which requirements of the German Government, they prognosticate 
to be still larger in the future on account of theadoption of the metallic 
circuit system. А farther impetus has been given to the hone 
industry by the German General Post Office allowing subscribers’ 
private installations to be connected to the Government telephone 
system, free of charge, the only stipulation being that the instruments 
used on such private installations should be equal in quality to those 
used by the Government, and as the greater portion of the Govern- 
ment instruments are made and supplied by Mix & Genest, the sales 
totbe trade have considerably increased. All departments are not 
only fully occupied for а long time, but the volume of business to be 
dealt with necessitated a further extension of the factory which now 
employs 1,500 hands. 


Prospectus. 


in the issue, at the price of £103 
cent., of £100,000 in 4 per cent. debenture stock, gusranteed 

y the Kensington and Knightsbridge Electric Lighting 
ig ang d and the Notting Hill Electriu Lighting Oompany. The 
money is required for the construction and equipment of a new 
generating station for the supply of power jointly to both companies. 


Tum list closes to-da 
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Power is taken to issue a farther £100,000 as and when required, to 
rank part passu with the present issue, the stock being secured by а 
first mortgage on the freehold joint station in addition to the 
guarantee of the two companies. 


Stock Exchange Notices.—Applications have been made 
to appoint a special settling day in Nernst Electric Light, Limited 
— 95,000 vendors’ 7 per cent. cumulative preference shares of £1 
each, fully paid, Nos. 115,001 to 140,000, and to allow the following 
to be quoted in the Official List :— British Insulated Wire Oompany, 
Limited—F'arther issue of 12,500 6 ver cent. cumulative preference 
shares of £5 each, fully paid, Nos. 27,501 to 40,000. 

Applications have been made to the Oommittee to appoint 
a special settling day in and to grant a quotation to Alliance 
Electrical Company, Limited, 7,000 5 cent. cumulative 
preference shares of £10 each, fully paid, and Dorman, Long & Oo., 
Limited, provisional certificates for £400,000 4 per cent. first mort- 
gage perpetual debenture stock ; and to allow the following security 
to be officially quoted :—New General Traction Oompany, Limited, 
farther issue of 20,000 6 per cent. cumulative preference shares of 
£5 each, fully paid, Nos. 54,001 to 74,000. 


West India and Panama Telegraph Company, 
Limited.—The profit for the half-year ended December 31st, 1899, 
beiog insufficient to provide the preference dividends, the directors 
have decided to withdraw the sum required from the reserve fund 
aud recommend on thie occasion the payment of the usual dividends 
on the cumulative preference shares and 17. per share on the ordinary 

shares. 


Dorman, Long & Co. Limited.—The directors have 
decided that an interim dividend of 5 per cant. shall be paid on 
June е to shareholders registered on the company's books on the 
23rd ins’. 


Compagnie Générale de Traction, of Paris.—The 
increase of capitai to 30,000,000 francs by the issue of 100,000 new 
shares of 100 francs each was sanctioned at an extraordinary meeting 
. held on the 2nd inst. The right to subscribe 66,667 of these shares 
has been reserved for present shareholders, which is at the rate of 
one new share for three old shares, at a price of 230 francs per share. 
The payment of the 130 francs premium, and the first call of 
25 franos per share, equal to 155 france per share, is due and payable 
at the bankers of the company, Messrs. Henrotte Fils and Cie, 20, 
Rue Ohauchat, Paris, on or before 25th inst. 


TRAFFIO REOEIPTS. 


ena Mieetwood Tramroad rris ТШ тесири for the week 
May 32th, 1900, were £881 18s. 10d. ; receipts for corresponding 
pe 1899, £362 10s, d.; aggregate for half-year to date, 24,584 6з. 4d. 


Che Bristel Tramways and Carriage Company, Limiteé.—The receipes for the 
week ending May lith, 1900, were 42,819 176. 2d. corresponding 
period, 1809, £2,865 2s. 8d, ; decrease, £13 ба, Id. 
fhe ОМу and South Loadon Railway Company.—Th 
ending May 18th, 1900, were £1,380; ditto Ma 
£454. Total receipts for half-year, 1900, to 
od, 1899, £20,243; 448,882. Miles 
ay 14th, 1899, Bj. 


e receipts fer the week 
14th, 1899, £926; increase, 
, £23,625; corresponding 
open May 13th, 1900, 83; 


Tramways.—The receipts for the 

were 4177 194. 64.; May 18th, 
10e. 64. ; increase, £23 9s. Od. Total pts to date, 1900, £3020 
18а. 944. ; corresponding period, 1899, £2,865 19s. 11d. ; increase, £184 188. 104d. 
Miles of track open, 1900, 8; 1899, 8. miles run, 1900, 4,984; А 
4,062, Number of cars, 1900, 11; 1899, 11. 


The Dublin United Tramways Cempany.—The receipes for the week ending 
Friday, May llth, 1800, were as follows:—D. U. Т. Oo, borse cars 
£55 3s. 78.; ditto, electric cars, £8,452 94. 74.; D. В. D. Co. electio cars, 

Oo., horse cars, £1,857 6s. Id.; ditto, electrico cars, 21,180 18s. 7d. ; 


‚ Оо. 48,807 Ве, 7d.: inorease, 
£528 18. Od. to date, 476.217 78. ed: da 


. Od.  Aggrega 
ы, 1020 р 10d.; тоем жек £13,668 1s. 843. mileage 
miles electrically, 9 miles horses, as against 18 miles electrical! 

96 miles by horses, for the corresponding period inst á 
The Halifax Tramways. — The receipts for the week ending 

May 13th, 1900, were £681; week ending May 14th, 1899, #481; 
increase, heer тон ыер “ egg Oleg ye £3,931 ио 1899, £2,657 ; 
increase, £1,274. Num of c ; 16. es of track o 
1900, 13; 1899, 64 ага, , 7 $ pen, 


The Liverpool Overhead Railway Cor pany,—The receipts for the week endin 
May 13th, 1900, amounted to 41416: corresponding week las Ser 
41.089: inorease, 277. Total trafflos from January Ist to date, £26,752 ; 
corresponding period 1899, £25,628; increase, £1,124. Miles open, 6 57 chains, 

The South Staffordshire Tramways Company.—The receipts for the week 
ending May lith, 1900, were £680 49. 84.; May 12th, 1899, 2625 4a, 10d, 

te receipts for 19 weeks, £12,278 1s.; last year, £11,720 10a. 


STOOKS AND SHARES. 


Wednesday Evening. 
АЕТЕВ their flatness of last week the S‘ock Exchange markets have 


shown a reviving tendency, the easier conditions of Lombard Btreet, 
snd the better news from the front, combining to pat a little more 
brightness into the speculative departments, and through them into 
the investment sections of the House. Various reports as to trouble 


which was likely to occur in the ranks of members of the Stock Ex- 

change have acted asa barrier to anything like animation in the 
investment markets, and the end of a nineteen-day is usually a very 
nerveless affair. Bat the outlook for the moment is considerably 
brighter, and with a continuance of satisfactory intelligence from the 
seat of war, we may fairly expect prices to gradually improve. 

There are now to be found many second-class securities in the elec- 
trical and kindred markets which have been unduly depressed in con- 
sequence of the stringency of the Money Market, and which would 
doubtless be standing at higher values were not loanable capital so 
expensive. As an instance, we may mention Callender’s Cable Pre- 
ference, upon which a good rate of interest can be obtained, with the 
advantage of a free market being always maintained in the shares. 
Of another, and a more speculative description, we may mention 
National Telephone third Preference, which can now be bought ta 
yield jast a trifle under 5 per cent. Ia the event of the company 
being bought out or taken over by the Government, it is probable 
that the Preference shareholders at least would be paid out in full. 

The activity of the Post Office in laying its telephone wires has 
brought about a weakening generally of National Telephone 
securities. Despite the near approach of Government competition, 
the company's service is no better than before, and if it will not 
amend its ways in this respect, we hardly see how it can expect t3 

. retain its subscribers when a newer and better system is inaugurated. 
For their own sakes, National Telephone shareholders should impress 
upon their directors the crying need for reform which now exists. 

Electricity Bupply shares show little quotable change on the week, 
but there are several interesting features in the market whose 
developments may have considerable influence over its future course. 
Tbe Btock Exchange, and many of the shareholders, have now got 
their own way as regards the issue of the now Westminster Electrics 
at par, їс, £5. А confirmatory meeting ie to be held on 23rd inst, 
bat it is practically certain that the £5 proposal will bs adhered to. 
This means, of course, a very pleasant little bonus to shareholderr. 


London Hlectrios continue weak; there seems no strength left in the 


shares. Oharing Oross and Strand are hard, and the Preference have 
improved br. We should not be much surprised if the Board of Trade 
insists upon a separate undertaking being formed to deal with the 
company's powers to enter ths City. Asa matter of fact, the Oharing 
Oross and Strand is already working its way into its rival's domains, 
and, although a solemn kind of secrecy is preserved by some people 
on the subject, we have good authority for stating that the compeny 
has already got very close to Ludgate Circus. City of London 
Ordinary remain at 10j. The company's recent success in the law 
courts may prove only transitory when the case is taken to a higher 
tribunal, and we suppose that a long period of litigation lies before 
the unfortunate City concern. 

The Kensington and Knightsbridge and the Notting Hill Electric 
are making а new issue of £100,000 4 per cent. Debenture stock af 
103. Offered primarily to shareholders in the two companies, it will 
no doubt be principally taken by them. As an investment it is a 
good security, and we hope that some market will be made in the 
stock, as such a proceeding, by rendering the security easily negotiable, 
would enhance its value. It is redeemable at par in 1931. 

The telegraph department is inactive. Anglo-American descrip» 
tions continue weak, but the Deferred stock has now reached a limit 
at which it looks fairly cheap as a speculation. The 4 per cent. 
Debenture stocks of both the Eastern companies have fallen a couple 
of points, as though to point the moral of what we were saying lest 
week with regard to the comparative dearness of such investments. 
Telegraph Oonstruction have dropped, and Electric Oonstructioa 
are j easier. 

The British Electric Traction report is expected daily, and tbe 
dividend estimates range from 8 to 10 per cent. on the Ordinary 
shares. We would remind our readers that the alteration of tbe 
company’s financial year will make the report and accounts 
extend over 15 months—an important point to bear in mind wben 
instituting а comparison. A comprehensive system of electrical 
railways in Oheshire is being talked about, the moving spirits being 
the Light Railway Syndicate, with which Mr. Scotter’s name is 
identified. 

Metropolitan District Stock is now 30, and a flatter of anticipstion 
is making itself felt asthe time draws to hand for the first practical 
experiments with that electric traction which is to bring, according 
to the company’s supporters, salvation to the District line. City and 
South London stock has paused in its downward career and shows 
symptoms of improvement. Central Londons are quiet and feature- 
less, and there is no change to report in Waterloo and City stock. 

The announcement made on this Wednesday afternoon that tbe 
Eastern Extension Company's directors intend to issue the remaining 
50,000 shares to holders of the existing issue was favourably received 
by the market. By offering the new shares at £13, a bonus of 63. ot 
7s. falls to the proprietors, and the latest creation will probably start 
in the market with a quotation of about 35s. premium per share. 
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SHARE LIST OF ELEOTRIOAL OOMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 
B 


Closing d 
== tbo last three years. | Чу "May 16th, 
Higbest.| Lowest. 
African Direct Tel h, 4 V Debe. eet 100 —104 eee 99е 
Amason Telegraph 5 Debs., Nos. 1 to 1, "350 Red. ere С рз — 35 > . 
аа еншш — 0 Y Pre... В 114 —115 1143 | 114 

Do. do. Deferred... |... sess н 13)— 14} ізн] 18H 
Ohili Te hone, Nos. 1 to 44,000 eee eee eoe eee soe Ы 
а iis 4 J Deb. Stock Red 10 16 NES 

ter 500 ear = eo ee 
Ouba Telegraph ... ps ee 4 [III oe os eee 9 — 10 911 94 

* e. € eee ee ee eee eee = 7 0 eee 

Do. ** 10 0 $ Саш. Cum. Pref. „ „ - | om RO an es 
Direct United States Cable” 3 8 Ф | 114— 12 ni| ng 
ре West Б) с EE. 4 Reg. "Deb. $us сөз бев 189 m 183 150 

Do. in ' 34 умы — |98 —101 101 | 98% 
28 55 Deb. Stock Red. eee [T1] Ы 118 —118 112 ee: 

jn Kantara 8 туы “Gov. Bub.) Deb., 1900, red. апа, Md E t 
А us. Gov. Во e ann. = NN 

Si pe cae MEIN da i чр [eoim 

830,000] Do. Tib. F , (Stock T: о 118 —118 ха111 —116 e Us 
Hastern and th 8 Tol Ан ph, 3 % Mort. Deb. 100 eoe TI 100 -—108 100 —108 620 
ро. аат Mt. , Dobe. — Bub.) 1—8,000 10 edd] ss со —108% [ico 103 t 

Globe Telegraph 5 112— 112 |1H— 112 | 12| UA 

b ret... ш 10 "i 2 ed Es 16.— 165 ls 1&4 | 154| 154 

Great K Northern Т Telegraph 10 |10 23%, 82 — 84 32 — 84 Ped ЕЕ 
‘pad and Bermuda Cable, 8 i. be : } 100 | . 100—109 [100—108 |... |... 

ов. , 

H NO 25 |10 10 95 0 % 54 — 58 52 — 56 xd| 551 63 
— MRNA 6 % Debe. 100 | 6 $ e | [105 —108 |105 —108 mn don 
Montevideo Telephone, Limi os. 1 to 73, 680 .. Lil 3s in 922 $ i- i - 
National Ni ix 1 to c % Pret., Hos. 10080,0 3 6 47 8 5 4 5 5 | 4 

Do. 6 5 Onn 10 Pl.. . 10 6 J 6 6 5 18 6 |. |... 
Do. 6 + Oum. Ind Pref. ... 10|6 8 6 12 — 14 11 — 18 12 11 
Do. 6 5 ard t Pret I to 950,000 Я та ^ A A A d E hs — ont 951 ёз 
604 | Oriental N ie Nos. 1 to 171,504, fully paid 1|6 5 5 н— ly | H— l% 1 з 
5 European Tel., 4 Y Guar. Debs., 1 të 1,000... E М 5% iis us Bir Ec =e sis one 
Submarine Cables Truss. э „„ . [Orta] ace | . [124—129 |194 —129 126 ... 
United River Plate eee ees eee eee 5 8 Ф 6 Ф 8 % 4- 61 44— 5] 006 [III 
S до. & % сааса Nos. 1—16,689 Td eee eee ево 108 E Tes P eae ee 
West African Telegraph, 5 % Din о 3|. |. [97-100 |97 100 66 98 
Weat gee America, Nos. 1—80,000 and 58 ,001—58,008 24 өөө XD - 1 1 vee eee 
+. Do. and B do. 4% Debs., ey, at ена Bras. Sub. Ses de TT eee * 190 ana re a eee [TT] 
Western Telegraph, „Id., Nos 1. 07,900 e. ee | 10|79|79| ve |14— 15 |14— 15. 143 14% 
жы 78 єл "us 2nd series, 1906 [II err. F 2 % es 106 EN 105 2358 in [IIS 

Do. do, do. 6 Cum. 1% Pref. . «| 10/6 E " A 92 of 94 T 

Do. do, do, 6 Oum. 3nd Pref. 000 10 8 ee eee 7 = 8 7 — 8 900 eee 

Do. do, do. 5 96 9 Nos. 1 to 1,800 100 8 m e? 104 —107 104 —107 006 eee 


ELECTRICITY SUPPLY COMPANIES. 


19,661 ai oh 4 Kensington Мес. Lt. Bap., Ord., 101 to 19,761 84 6% 6 

12,000 do. 795 Oum 7, ЕА 517 "^ ES 

50,000 Charing ross and Strand rig Вары т 517 8 5 9 

24.000 “Oheisen ce Жошо 8 гну, Ord. Чэ оша. Poa 5 в“ 6% 6% 

арр!у, 9 ee 

150,000 Ф Dob. Stock Red... Stock 44 246 T 

60,000 | City of "London о оніо Lighting, Ord. 40,001—100,000 .. 10 10 6 * 4 9, 

40,000 n 6 95 Oum. Pref., 1 to 40 10 | 6 6 res 
400,000 8 4, Deb. Stock, Borip. (iss. at #116) all ‘ll paid — 5 "Ай cans 

40,000 бошу ot Lon 4 Brush Prov, Elec. 10| wi | nl 4 

20,000 do. do. 6% „ 40,001. 60:000 10 6 6 .. 
300,000 Do. 44%, Deb. Stock, Prov. Certs (all paid) Rd. „ aie | bes 

26,100 Жапон Elec. Corp., Ord. Shares A 5 5 7 

75,000 do. 43 95 lst Mort. Deb. Stock ...|100| ... i 
110,000 Loin. Eleotrio Bupply ic! laa Limited, Ord. ees 8| .. i 

49,840 Do. do. 6% Pref. | 5 . 6 % 
250,000 Ро. де: 4% lst Mt. Db. Stock Rd. Stock к: 

85,000 Metropolitan е7 Supply, 101 to 62,500 10 6 5 5 Y 
320,000: Do. 95 First Mortgage Debenture Btook „ v |... 
320,000 Ф Mort. Deb. Btook вед... 


Do. ee eee ees eae 
Notting Hill ЧИР. Ысын e е 6 7 
40,000 | St. James's and Pall Mall ж Light, ds 5 14 149 143 

7 95 Pref., 20.581 to 40, 080 5 7 7 7 


20,000 Do. do. 
12.000 | Smithfield Market Elect. Supply, Ord.  ... аз 5 
59, 000 Do. Do. 4 95 Deb. n я 10) “ 985 T e 
65,000 | South London Electricity Bupply, Ord. si 5 ... — T 4} ЕУ xd 
___ 79,900 Westminster Electric Bupply, Ord., 101 to 80,000 кеу 5 12 Y 12 P |18 95 | 14h — 154 | 141— 16 159 
M ect to Founders Shares. + Quotations on Live Stock 8 
Unies dl stated all shares are N being vesd as capita ` 


Dividends marked § are fer > ear сесини of the ister par, of ene year uad tbe & part el ihe p 
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SHARE LIST OF ELECTRICAL OOMPANIES-—Oowinued, 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


Issue, лены Bare, the last three years. Lay ach May 16th. May Isch. 1200 
65,000 | Aluminium shares, Nos. 1—65,000 11 10 4 a0 % E оа 31 27— 84 | 3 
um OS. eee эе eee 
90,000 E Do eire 44 * let Mort. Deb. Stock Red. —.- ке a ke 2 gr Сс ~ 
50,000 Do. do. 6 & Cum. Pre. . ш. | 10 | «|. 12 — 13 |12—18 123 
200,000 Do. do. 8 P Debenture Stock ... Stock RE 124 —127 124 —127 а 
45,0001 F British Electric Works Oo., . £1 shares, 50,001— 95,000 "X i 1— 1 i— 1 - 
60,000 |t 5 E u^ Cum. Pref., E з u- — MW EM 
40, British Insulated Wire Ord., ж 1 to 40,000 5 15 * 16% 20 % 1l—13 |11— 12 ы 
27, Do. do. 6 Ооп. Pref. Nos. 1 to 27,500 . 6 — 6 0 — 6 tes 
90, Brush Bleol. 1 09 Ord., 1 to 90,000 ese 8 E TE m 2 ц— 2 D 
135 000 De 4 Per, bob, Bi ot 1 to 90,000 THE i 108 ET. 108 —118 : 
50,000 Ро. фат Deb. Ste Red. - Stock — 108 —105 108 —105 | | 
20,000 Mors cds — shares, -€— 1—30,000 . : 14% 15 `% . 14 4— T 144— 160 15] 
20, O. о. eee eee eee ene 
90,000 Do. do. 4j % 1% Mort. Deb. Stock Red. Stock | .. | .. 112 —116 ^ 113 —116 MN INR 
218,588 | Central London Railway, Shares єс tees wel МД" 3. ius .. | 10 — 10$ 10 — 103 | 108| 101 
Um E E mw сс ela fI S. 
855,000 Ойу and South London Railway . se Stock 13%] 39% 11361 — 64 |е – в |... | 
87,500 до. Ord. shares, Nos. 23,501 to 60,000 . oe | 10 | ... га — Oixd| 64— 6j Те 
82, Orompion à Оо., i. 1% x o Debs. 1 is 900 of} 8 ese 6 % eee 4 8$— & 8H 
ort. 
bs EID "ETE Bd vim rfe s 
i wan to TII m — "TT TT 
17,189 Do. do. " Shares, 01—017,130 | 5| 6 & 65 .. | %— 4 8— 4 | 4| . 
844, Do. do. о. 4 $ Deb. Stook Red. eee 100 eee ees eos 98 — 95 98 == 05 eee eee 
112,100 Construction, 1 ю 118,100 eee eos ee 2 6 @ @ % 21— 28 2 — 21 21 2А 
, Do. do. 7 °ў 1 to 25,000 eee 2 7 7 eee 22— 84 22 — 8} coe 
140,800 do. 4% Perp. let Mort. Deb. Stock , [Жоо ... à .. 1108 —106 103 —108 
9, Greenwood & Batley, 7 % Oum. Pref., 1 to 9,000 » | 10| 7 .. |10—11 10 — 11 
80,000 Heger (W. T.) Telegraph Works, Ой... .. I] Бб 13 14 J 15 %| 134— 1 18)— 144 143 13? 
А е eee eos 5 eee ee 
50,000 Do. do. os took 4) ese РР по —114 110 —114 ee е8 
50,000 | Indis-Rubber, Gutta-Peroha and Ber 071 W ee | 10 | 10 10 | ... | 21 — 22 21 — 23 214; 21% 
800,000 do. lst Mort. Debs. | 100 | ... Д .. 1100 —108 {100 —103 T M" 
87,500 [трон Overhead Railway, Ord. eos eos eot eee 10 8⁴ 8j 84 — 8 83 — 9 | . 
10,000 Pref., 810 paid eee eee 10 5 5 5 18} — 1 184— 181 
87,850 ph Construction and Maintenance . «. | 19 | 15 15 15 85 — 39 84 — 38 36 35 
150,000 4 95 Deb. Bds. Nos. 1 to 1, 500 "Red. 1900 oe | 100 | ... sis .. |102 —106 |102 —105 
20,000 | Telegraph Man ; Ord. Nos. 1 to 20,000 see B| .. 8 Y 10 — 11 10 — 11 
20, 000 Do. do. 59, Ош. Prt. Nos. 1 'to 20,000 een 8 eee — 54— 6 
100 


540,0001| Waterloo and City Railway, Ord. Stock  ... ese ees 


+ Quotations on Liverpool Stock Exchange. t Unless otherwise stated all shares are fully paid. 
LATEST PROCUBABLE P QUOTATIONS OF SECURITIES NOT OFFICIALLY шо. 
* Birmingham Electric Supply, Ordinary £5 (full А Kensi d htebri Electri hting, Ordin Shares £5 (f 
Breropen n and Hat Debentures of £ 106—166. E ) 12-28; lst зуе Cum iiien Ola 5 Gully sree.” 74—6}. De 
Olan Ashton, and Hyde бошо (010 pb Ora. 174—184 T. Parker, 10 1*9 alan 1. uet d 
Mo, do. Pret. (ald pd), 101—102. ' i FS 
* From Bismingham Bhare List. Bank rate of discount 4 per cent. January 25th. 1900). 
MARKET QUOTATIONS, Wednesday, May 16th. 
OHEMICALS, ае. This week. | Last week. Ino. or Dee. This week ,| Last week. Ine or Deo. 
a росна ee oe owt, ee £87 &t8 £1 dec. 
N eo — a. ee б и ton £87 2 £l dec. 
Oxalie рег сті, oe ee € „ (Electrolytic), Bars 253 485 £3 dec. 
per сті, ec е n А . per ton £93 £94 £2 dec. 
per owt. fe - ee e 93 a Rod ee per ton £85 £988 £3 dec. 
per ton #84 £u da 9 „ d IJ. OC. wire per lb. к?» 104. dd. dec. 
per ton £81 £81 oe f Ebonite Rod ee ве ее рег Ib. . Ы ee 
per ton 41 | 41 ee f n Sheet... -« ec per lb. n DA ee 
per ton 215 415 oe n German Silver Wire .. .. per ib. ee 
perton | 416 10 815 10 T h Gutta- fine e ee Per Ib. 8/- (08/6 | 8/- 0 8/6 : 
per gal. 77 1. ee h India-rabber, fine ee per Ib. 4/2 to 4%/ 45 dec. 
pell res b b $ Iron, Charcoal Sheets .. . per ton £18 £18 z 
per 496 10 10s, dec $ 4, Pig warrants) per ton 74/13 74,9 744. дес. 
рет фол 496 496 ee $ » Forgings асосга to sise per ton | From 411 | From 411 - 
per ton 481 481° m € „ Borap, heavy .. per ton | 70/- to 19/6 | Tj- to 726 ET 
per ton 21 10 421 10 ee 6 н Wire galvanised No.6.. per ton 813 10 £14 5 15,- dec. 
ee, on ә g Lead, English Ingot .. .. per te | 41726 | ,1150| .. 
per gal. 5/6 oe | n 5; . рег ton 418 10 418 10 
per ib. 43d m Manganin Wire No. 38.. ee per ib. 8/- 8/- 
per ton 494 аә g Mercury $$ cae per bottle} — 49 10 #9 10 
per ton 296 296 se d Mioa (in original cases), per lb. | 84. to 8d. to 94. 
per owt, 68/- 68/- ее 4 п н m medium per lb. 1/9 to 1/9 to 2/9 
жш MEC M ENERO AE HEAD GE 
per ton | 4510 45 10 АК 4 bare &rods Per lb. 1/1 t 06 | 1/100 14 
per ton £5 £5 » э " rd str'p & sheet per From 1/8 | From 1/8 
perton | 410 15 810 15 - o Platinum „ Per os. £8 13 48 13 
per Ib. 844. 840, f Steel, Magnet, aoc'á'g to deso'p'n p. ton ai ап | n 
in ton low... per ton A224 5 g Tin, block ee e e? ee per don 21838 to £189 atti ip ES 10s. dec. 
17 480 o £160 2 „ wire Nos 1 to 18 t Vo 1 
Lm i. > White Anti - | ч eure и 
ee рег lb, load. 4 White Ant“ brand ee рег ton | £40 to £70 | £40 to 0 
per lb. 9 | Yarns, Ringe 10ib. bundles pr Ib. 
per Ib. nm ae | », Best lea. oe per lb. ; ee 
per lb. 11 1144. i д н Нешр, 8 10 lbs. .. per lb. 44d, oe 
per Ib. 114d. vis 4 "EA Russian, 10 Iba. m m: Á à 
е Copper Bars (best se'ested) .. Per ten £87 = = £88 el de. | vata Sheet (Viele Mon . ax b nent tf b и 
Qvotations ed by Quotesions b 
a Mes rs. Ө. Воот & Оо. f The Indie Hubber, Gutta- Percha, and Messrs. by, 
b The British Company, Ltd. Works Company, Led. m Meesrs, W. T, Glover & Oo., Led. 
e Mes тте. Thos. Bolten & Bons, Messrs. James & Shakespeare, Massen., Р. 
т а MM Ok { oes, Jackson а Ti. 4 Maden å Ое. Lot, 
Мав виь Mass. Lewe. 9 S 
L 
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INSTITUTION OF ELEOTRIOAL ENGINEERS. 


ON DISTANT ELEOTRIO POWER TRANSMISSION. 
By Prof. бковав Forsss, F. R. ., Member. 
(Paper read April 26th, 1900.) 


(Continued from page 802.) 
Tun Oarborandum Company's plant is chiefly interesting for the 
adjustable transformers, which allow very large variations in the volts 
and current. These have often been described in technical journals. 
This service could not have been given had we adopted three-phase 
alternators, and the rotary transformers would not have succeeded but 
for our low frequency. 

In the new works of the Carbide Oompany, 10 Wagner trant- 
formers, each of 2,000 E P., were being put in when I was last 
there. This plant is interesting from the fact that the serious short 
. occurring in the electric furnace can be satisfactorily 

t with. 


Passing over other matters concerning which & volume might be 
5 will bs well to say а few words about the transmission line 
to Buffalo. 

The chief pecaliarity of the Baffalo transmission line is that three- 
phase currents are used, though generated in two phases. I very much 
preferred alternators of two phases as being more easily tested and 
attended to, and as giving a more useful machine. For the transmission 
to Buffalo I had no pe preferenoe for one over the other, but I 
found that we should be better served by yielding to the wishes of 
the contractors and putting in Mr. Boott's ingenious arrangement for 
changing from two-phase to three-phase. Fig. 1 shows the con- 
nections. 

Two- phase. 


Phase A. Phase B. 
Rates X to 866 Y. Rates X to Y. 


----X VOLTS - 


E Y VOLTS 


V Vol. TS. 
Three - phase. 


Fia. 1.—Sxrrog SHowme Transrornmarion FROM Two PHASES TO 
THREE PHABES. 


There were six bare cables on one cross.arm of the poste all the 
way from Nisgara to Baffalo, but this arrangement is to be altered. 


From Niagara to Terminal House, Buffalo, is 25 miles. 
» Termina] House to Railway Houseis 2 „ 

н »" " hting „ 4 , 

n н н 8 su 4 „ 
The fali-load inductive H. M. F. is15 per cent. of the whole. At some 
stations the current leads the HB. M. F. instead of lagging. The 
Buffalo cables are three insulated lead-covered cables in a pipe, and 
the capacity of each is 0°55 mf. per mile from copper to lead. Tae 
conductors on the transmission line are 0 6 inch diameter, 18 inches 
apart half the way, 36 inches the rest. Tne posts are 75 feet apart. 

e top cross-arms are 30 feet above ground. The posts are 8 inches 
diameter at the top. They are not strong enough for the weight and 
are bent badly. 

Originally a barbed wire ran the whole distance over the con- 
ducting wires. After the snowstorm of December 4tb, 1898, it was 
removed. It was grounded at every second post. 

Having looked carefully into the cause of every interruption of 
electric supply that has occurred in four years, I have to say that not 
a single electrics! trouble has occurred that might not be prevented 
ia any similar plant laid down in future. 

In this brief reference to the work at Niagara Falls many features 
of considerable importance must be omitted; but I should like to 
draw attention to the ingenious automatic cut-outs with the intro- 
duction of which I had nothing to do, and which I am therefore fres 
to praise, as they bave beeu of the highest value in preventing inter- 
ruptions of supply on the Buffalo transmission. The electro-magnetic 
arrangement, which comes into play when excessive current passes 
due to a short circuit, merely serves to start some clock mechanism 
which after a short period cuts out the line if the excessive current 
is still passing. On the Buffalo distribution these automatic cut-outs 
are set so as to act after 1 or 2 seconde; at the Buffalo end of the 
transmission line after 3 seconds, and at tbe Niagara end after 4 
seconds. Thus а short in Buffalo cats out the distributing lines, 
and no others At the Terminal House, Buffalo, it cuts out the 
supply mains, but not the transmission line; and at Niagara if a 
short lasts 4 seconds the supply to the transmission line is cat out. 

Another ingenious appliance at Buffalo is а motor supplied by the 
three transmission cables so balanced that the motor will not move 
except when the balance is destroyed by an earth or short circuit on 


the line, when its motion removes the defec‘ive lin», or switches the 
11 ding the regulation of the tarb 

here is a prac rogar r on of the turbines 
which deserves notice. At the period of my last inspection Baffalo 
was supplied by two dynamos. Now the first three turbines put 
down were regulated by a purely mechanical governor; the later 
ones by a more sensitive electrical governor. It is found in practice 
that the supply at Baffalo is most steady when the two turbines 
driving the dynamos ars regulated, one by a sensitive and the other 
by а coarser governor. 

In conclusion of these remarks about the Niagara-Baffalo trans- 
mission it may be interesting to mention a few of the causes of 
interraption of the current. Some of the Italian workmen stole 
copper wire. They were pot in prison. Whereupon their relatives 
short circuited the wires. Boys threw chains over the transmission 
wires to watch the sparks until the detectives caught them. Short 
circuits or earths have also been caused by fumes and carbon dust 
deposited on snow on the insulators, by July 4th rockets, by sleet, 
by lightning, by careless workmen, by rate. Interruptions have 


Tass I.—100 MiLES; 10,000 Vorrs. Omm Bmortox. 
6 = Iaeffücioncy. = = Bfficilency. 


| Tons of | Tons of 


Tons of Tons of 


, i copper | copper copper per copper per 
perkw. per H.. | KW, H.P. 
| delivered. delivered. | delivered. delivered. 
| | | 

160 |... s Ws 1:6 | 685 72800 54309 
101 990 16 0258 | 119553 | 147 680 72280 5388 4 
103 980 | 81726 60968 | 148 676 71689 ‘63480 
103 971 | 55555 | 41444] 1:49 671 71179 53100 
104 962 492480, 31690 | 150 | 667 70695 52799 
105 952 39:4641 25843 | 151 | 662 70298 52996 
106 943, 29420 21947 | 152 | 658 69801 52072 
107 985 | 25695 | 1916) | 153 | 654 69388 51768 
108 926 22905 | 17087 | 154 | 649 68997 51472 
109 | 917 2 0739 15471 | 1:56 | 645 “68624 “51194 
110 | 909 19009 1`4181 | 156 | 641 '68271 50930 
111 901 | 17594 13135 1:57 637 67936 50680 
112 893, 16422 | 12251 | 1&8 | 633 ‘67617 50442 
118 | 885 15430 11511 1:59 629 67316 50218 
114 | ‘877 | 14584 | 10880] 1:60 625 | -67930 *50004 
1:15 | 870 13852, 10334 | 161 | 621 66756 “49800 
116 | 862 1:3212 9856 | 162 617 “66499 '49608 
117 | 855 1 2650 9437 | 163 | 614 66254 49426 
118 | 847 1 2153 9066 | 1:64 | 610 66021 49252 
119 | ‘840 | 1:1709 8785 | 165 | 696 | 65801 49088 
120 838 11811 8438 | 166 | 602 65592 48932 
1:31 | 826 10933 8171167 599 65393 ‘48783 
122 820 10628 7929 | 168 | 595 65206 48644 
1:23 | 813 | 10334 7709 | 1:69 | 592 65028 48511 
1:24 | 806 10065 7509 | 170 | 588 `64860 48386 
125 | 890 9819 7325 | 171 | 585 64702 48268 
120 , 791 9593 7156172 581 64551 48155 
127 787 “9385 7001 | 173 | 578 64409 48049 
1:28 | 781 9192 6875 | 174 575 64276 47950 
129 775 9014 6724 | 175 571 64149 47855 
1:30 | 769 8849 6601 | 178 568 ‘64031 47707 
131 | 763 8697 6 88 | 177 | 565 63919 47684 
132 758 8554 6381 | 178 562 ‘638148 | 476059 
1338 752 8421 6282 | 179 | 559 3637170 476329 
134 | 746 8197 6190 | 180 | 556 | ‘636255 | 474646 
135 | 741 8180 6102 | 181 | 552 635401 474009 
136 , 735 8072 6098 | 183 546 633870 472867 
1:87 | 730 7970 5945 185 | 541 632559 | 471889 
1:38 | 735 7874 5874187 | 538 ‘631452 471063 
139 | 719 7783 5806 | 189 | 530 690536 470380 
140 714 “7698 ‘8743 | 191 524 029798 469829 
1:41 709 7618 6683 | 193 | 518 629328 469404 
142 | 704 “7642 5626 | 1 95 | 518 ‘628813 | 469094 
143 | 639 7472 6574 | 197 | 508 | ‘628541 468894 
144 | 694 “7404 5528 | 1:99 | 558 ‘628416 468798 
145 | 690 | 7340 5475 | 200 | 500 628400 | -468786 


occurred by overload on rotary transformers, by attendants using 
switches wrongly, by lightning arresters, by bad switches on con- 
sumers' premises, by accidental fire, by ice blocks on the canal head - 
race. Insulators are a temptation to the owners of revolvers, but 
this trouble has not existed at Niagara so much as in Switzerland. 
Taese are only extracts from the nearly complete list which I made 
out from four years’ working. 

I now turn to the second portion of this paper dealing with some of 
the problems which I suppose have been threshed out independently 
by each one who has had to carry out азу large transmission scheme. 
I wish to draw attention to Lord Kelvin's law of economy, to the use 
of boosters and phase rectifiers, to the relative merits of different 
kinds of polyphase systems, to overhead and underground conductors, 
and to the use of aluminium. 


KELvINS Law. 


I should like to see an accurate volume published on the correct use 
and development of Kelvin's law of cconomy. Here I must condense, 
The data on which we choose our current density by this law depends 
on (1) price of copper, (2) price per annum of the horse-power, (3) 
interest on price of copper. I desire to draw attention to the muan- 
ing of (2) and (3). When using water-power which is unlimited con- 
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pared with the demand, (2) is the price per annum of generating the 
OT When the water-power is limited, and the demand anlimited, 

2) is the selling price of the power. It the copper be mortgaged, (3) 
is the interest paid on the mortgage—say 4 per cant. If the copper 
is paid for ont of capital, (3) is the interestto be paid in dividends on 
the capital—say 15 per cent. I do not think that attention has been 
explicitly directed before to these points. 


BoosTEBS 


Lord Kelvin's law, as he announced it, was only true if the 
electric power measured at each end of the line was approximately 
{һе same; in other words, if the percentage drop in volts was 
small Ayrton and Perry showed that Lord Hhelvin, through 
neglect to notice this, was led to deduce wrong conclusions as to 
the economical current density to transmit power from Niagara to 
New York. | 

But by using boosters along the line the drop in volts can be 
corrected. Take as example an ordinary transmission line of 40 
miles, ín which the ohmic loss in power and volta is 40 per cent. 
Divide the line into four sections of 10 miles, with a loss of 10 per 
cent. in each. Now place alongside of it a booster line. At the 10-mile 
station increase the volts to the original amount by a booster at the 
expense of 10 per cent. of current. In the second section there is 
only 90 per cent. of the current, so if the conductor is the same 
sectional area throughout, the second section of the booster line may 
be 11 miles before loosing the same as any section of the non-booster 
or ordinary line. The third section will have a length of 111 x 11 
X 10 miles = 12°1 miles; the fourth has a length of 1331 miles. 
Thus, on the booster line, the total loss of 40 per cent. is reached only 
after traversing a distance of 


10 + 11 + 121 + 1331 = 4641, 


instead of 40 miles without boosters, and with the same sized wire. 
If, instead of keeping the wire of constant section in the booster 
line, we had kept the length of sections each of 10 miles, and had 


Taste IL.—100 Mrs; 10,000 Уо:лв. Two Snorrons. 


Efficiency. Inefficiency. ткы delivered. | 
| \ 
| 017 6917 | 897 
| 12 8927 504 | 

32 313 339 | 
92 109 | 1 451 


TABLE III.—100 Mes; 10,000 Vorre. Tass Sxctions, 
| 


| Efficiency. Inefficiency. | Tota! copper er 
J E теа Nae се 
„ om ав | 
09 | 110 435 
| 11 9:3 ‘998 | 
18 77 861 
| 15 66 "335 | 
18 | 5:5 815 | 
‘91 48 800 
| 24 | 41 890 
'28 | 36 289 
82 | 8:8 280 
86 28 280 | 
40 | 2:6 . 285 
45 22 | 295 
| 81 | 20 | *911 
56 18 336 
| 62 16 | ‘375 
| 69 15 487 
| 76 18 ‘45 
84 12 | “766 
| ‘92 11 | 1'441 
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Tasta 1V.—100 MAS; 10,C00 Vorrs; Four Sxorions. 


— — — — 


RB | 
Tons copper per | 


| Efficiency. Inefficiency. m.r, delivered. . 
10 98 | 344 
21 48 '267 
38 27 | 260 

| 63 16 865 

| 92 11 | 1435 


-a meea — 


kept the current density constant, the sectional area (f the conductor 
in the four sections would have been in the ratios 1 0, 0:9, 0:81, 0 729, 
whose zum is 3439. The weight of copper on tbe booster system 
would be thus reduced in the ratio 3:439 : 4, while the efficiency 
would be 6561 per cent. instead of only 60 per cent. without 
boosters; or, to put it in another way, the same loss at 40 miles 
would be obtained on the booster line with а reduction in weight of 


copper in the ratio of 34 4? : 403, which requires only 74 per cent. of 
the copper. In this example the loss in the booster has been 
neglected for simplicity of description, bat would be taken account 
of in practice. If the effisiency of the alternating current booster 
is 98 per cent on h of the power, the total loss in the booster is 
Jo X Ty = shy Of the power, which may well b3 neglected in a general 
Statement of results. The effects of capacity and self-induction (if 
alternating currente be used) have also been omitted in this descrip- 
tion, and if not nullified the usual corrections must be made. 

Table I. gives the weight of copper per horse-power and kilowatt 
delivered at the receiving end of a transmission line 100 miles long 
with 10,000 volts at the generatiog end, without boosters, i е, in one 
section. Tables II., III. and IV. give the resulte with boosters when 
the line is divided into two, three, and four sections respectively. 
ошен must be made for capacity, self - induction, temper 
and sag. : 

(То be continued.) 


THE OALOULATION OF DISTRIBUTING SYSTEMS OF 
ELEOTRIO TRACTION UNDER BRITISH CONDITIONS. 


Ву Н. М. Батир, Associate Member. 
(P.. per read Мау 8rd, 1900) 


(Continued from page 804.) 
UstmG correct data t> suit the case, a тегу good judgment can be 


arrived at as to the most economical system to be adopted, and it is 


3 
suggested with much confidencs that cc calculation is a safer 
guide than а general statement that for а traction station of over so 
many thousand E P. this or that system is the only commercial one. 
It seems to be overlook:d sometimes that the cost per unit at the car, 
and not at the switchboard, is the commercial criterion, and that to 
attain a lower figure at the car the cost of the unit at the switch- 
board must be very considerably lower in the case of any system 
using moving transformers than in alternative 

The choice of a site for a generating station may tly affect the 
generation coste, and as these materially inflaence the design of the 
distributing system, the importance of carefal choice of site or sites 
is very great, and in any contemplated electric traction this 
should be one of the earliest matters submitted to and decidcd by 
the engineer. Whenever possible, eligible sites for compulsory per 
chase should be scheduled in the order authorising the line. 6 
points affectiog the choice are foreign to the subjeot now discussed, 
and a certain cost per unit at the switchboard will be herein assumed, 


the sole subject considered being the delivery of the power to the 
The economics! 


cars at minimum cost under the conditions imposed. 


DiíaGBAM À.—PLAN оў Tramways. DISTANCES AND CARS ти Hic 


turnouts. The proposed service results in a distribution of oars as 
marked in figures along each section of the line. The total number 
of cara is 57. The average current taken by each car is reckoned at 
15 amp:res. Hence the average power demanded at the cars will be 


57 x 15 x 500 
1000 = 4275 КҮ. 


At T is а site available for a power house. The extremes as regards 
distance from т are 4 71 miles west, E 52 miles east, and L 7 miles 
south-west of T. There is, however, a shorter route from 7 to ; than 
by the tramway, and this route being available for a feeder cable 
reduces the distance т L to about 4:35 miles and facilitates feeding at 
J, wbich it will be seen is an importaut centre. In nataral order one 
should first coneider the use of T as sole generating s'ation for the 
whole system, fiad the most economical current density, and see 
whether the drop permits of low tension generation and 
feeding (Diagram B). 

For the purpose of this example ths following figures are used:— 

Annual charges on cost of cable for interest and depreciation, 7 
per cent. or R = 7. 

Annual hours of use, say 15 x 865 = 5,475. 

Cost of energy per B О.Т. unit at switchboard n = 75d. 

Tons of copper per mile ran of 1 square inch cross-section = ^ 


= 91. 
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Cost of insulated cable per ton of copper p = £161. 
Watts continuously lost worth EI per annam = - 
= 58 46. 


x 75 


Р 
А B.. c. SiGmiles D 


X. 


Nen 


DiaGBAM B.—Low-Tzxwsrow Bmore STATION 


Trolley feeders — — — Track feeders . . . . . 
Limit of 50 volts drop = 816 miles, trolley side. 
Limit of drop in rails, 6 volts = 173 ampere miles. 


Then by formula given in Appendix N». 1 we have:— 


100 100 
= 951 оті = 158; 
вау — 
45 = 352 amperes per square incù is thus the most economical 


density in this case. The voltage drop per mile ів 15 8. 

Hence the drop from т to 4 would Ъз 158 x 71 = 119 volts, and 
from T to E 158 x 52 = 82 volts. These are too great for good 
working, and taking 50 volts as the limit, the distance limit is 


158 = 316 miles. Beyond this limit there are 15 cars west and 


three cars east of T, so that two-thirds of the load comes inside the 
permissible стор, and should be supplied by directly-fed oables. The 
remainder should bs fed by “ boosted cables. Noallowance is made 
for the conductivity of the trolley wires excepting where they suffice 
without cables in parallel, and there two No. 0 wires of :162 square 
inches combined section are reckoned on. It is found in practice that 
ina 5 calling for several feeders it is better to work the 
trolley wire in separate sections, each being fed by a distinct feeder. 
This results in the rapid localisation of short circuits of all kinds and 
minimises disturbance to traffic. 1% also facilitates the proper loading 
of the individual feeders and gives valuable information to the power- 
house staff as to the distribution of the load. 

The losses in the feeders to the directly-fed portions of the sample 
system will be approximately as follows :— 

The cable T 7 has to carry 98 amperes 2125 miles; the кем 
length on the branches beyond у over which the power will be dis- 
tributed is, say, 1 mile total from s 3126 miles. The branches 3 р 
and 31 will only be fed vid 3 to points equidistant from T by the 
other routes, and on all these branches the trolley wires saffice with- 
out cable. The remsinder of the current from т within the area is 
supplied by cables 5 the line, and for the purposes of 

approximate calculation, it may be taken that the load is sym- 
metrical along them, so that the average load may be taken as half 
the total, and the loss as that due to half the current carried the 
extreme distance. (Obviously the loss may be calculated much more 
minutely than this for any given distribution of cars, gradients, &c.) 
The current being 532 amperes, half of it is 266 amperes. Then we 
get total loss in watts— 


For current supplied tos 93 x 3:125 x 158 = 4820 
And the balance 266 x 316 x 158 = 18,800 
18 12 xw. 


As 58°45 watts cost £1 in a year's working, the money cost of this 
loss will be 1522 = £310 in round figures, and as the interest cost 


of the cables should equal the total cost of distribution (strictly 

g, that portion of the cost affected by system adopted) to the 
trolley wire, the total cost under these heads for the lines considered 
would amount to £620 per annum. Bat the use of the trolley wire 
where practicable will reduce the cable cost and interest item below 
this theoretical amount, and a table follows giving the actual feeder 
cost. Inspecting the plan, it is clear that the junction т is about the 
centre of gravity of the load beyond the 3:16 miles on the western 
seotions. This is 6 miles from т, and the load to be delivered is that 
for 15 cars = 45 amperes. The energy lost in these boosted feeders 
is more costly, having been transformed by the boosters, whose 
efficiency is rarely over 76 per cent. The value of the boosted unit 
must therefore be taken at 75 x 1'33 = Id., the value of w becomes 


44 instead of 58°45, and t: SE Salt = 189 nearly, оті = 18-75 and 
"us 806 amperes per square inch as best density. Drop per mile 
is 19 75 volts. 

The boosters would only be necessary to maksup the drop in the 
lengths beyond the 50-volt drop limit, so that lower density 
should, s y speaking, apply only tothe excess of cable length beyond 
8:16 miles. It will be better, obviously, to use a conductor of uniform 
section to give the same drop. Ia the саге сї the western section then 
the drop will be 50 + (1375 x 184) = 75-3 or 15:06 volta per mile, 
showing that the refinement makes little difference in this case. Oa 


the eastern section the drop will be 50 + (13°75 x 116) = 65:95, 
зау 66 volts, or 153 per mile. 
he losses will thus be :— 


Western 75:8 x 225 = 16,942 watts. 
Eastern 66 x 45 = 2,970 „ 


19,912, say 20 xw. 


Ot this 20 kw., 270 x 50 = 13,500, the unboosted cost £1 per 58:45 
and 6,500 cost £1 per 44, во that the total annual coat of the loss in 
these foeders will be:— 


13 550 
= l 
88 45 £231 nearly 
6:500 
4+ = 148 n 


£379 „ 
The interest on the msias will be somewhat less, owing to the use of 
жоу wire on the more lightly loaded branches. To thie has to be 
added an annual charge representing interest, maintenance, and 
running cost of “ boosters” to give an output of 6:5 kw. With spare 
plant 10 xw. might be provided, and would probably cost £20 per 
KW , sey £200. Fifteen per cent. per annum isa proper obarge for 
interest and running expenses on such plant, so that this item would 
be £30 per annum. 
The following is а schedule of feeders on the trolley side, wherever 
needed to supplement the trolley wires:— 


DramcT FEEDZERS. 


— 


Length, | Section Cu. T 


Line. miles: | Amperes. | 80. in. ons, Cu. Value. 
ү | = 
TJ | 92195 | 98 277 537 E517 
ТЕ 247 700 9:23 337 
RD 200 165 mean 470 8 55 1.290 
TF 9 197 „ 531 435 655 
F G | 195 10 % 342 366 538 
6 625° | 224 06 | £3,637 
Воовтар FREDERS 
Line Бе, | Amperes а Топв Си Value 
— ie S a - 
TO, 41 225 | sem | 25 0 £3,775 
or 9 ж 179 15 
OB; 1 |. 7% 224 22 33 
TO 38 45 | 134 463 699 
99 | 39000 | £4,530 
| | | ‚ 
Total £8,167. 


The cost of distribution on the trolley side is thus: — 
Loss in direct feeders, 1819 Kw, worth annually ... £310 


Interest on cables in ditto, 7 per cent. £3,637 ... 255 

Loss in boosted feeders 16 кт. worth £231] 379 
65 „ „ £148 

Interest on cables in ditto, 7 per cent., £4,530 .. 317 

Annual charges on boosters T bes "m .. 30 

£1,291 


This works out per unit delivered to the cars :— 
1,291 x 240 5 309:840 = 188d.; 
4275 x 5,475 2,340,000 * 
making total cost 883d., disregarding losses in the return condactors. 
But the regulation as to P.D. in rails forbids such disregard, and 
their effect must now be considered, 
(To be continued.) 


SOME ELECTRIC TRACTION NOTES. 


IN tome respects that excellent monthly periodical, Feilden's 
Magazine—besides being  militantly British—is also markedly 
journalistic; at least, that is the conclusion to which one is forced 
after reading some of the engineering notes" cf our contemporary. 

For instance, in the Msy issue we notice a P гаа abstracts or 
skort notes, both from German sources, and d with electrio 
railway work in langusge that will amuse the expert, and also, we 
fear, mystify the ordinary reader. In the first of these, we have the 
subatance cf a recent lecture by Herr Fischbein, of the Allgemeine 
Bicktriciiits Gesellschaft, upon the use of electric le comotives for 
ordinary railway work. 

The author shows, first, the necessity for using locomotives rather 
than motor cars and wagons, assuming that an essential part of the 
task of railroads is the carriage of goods. Then he prcoeeds to 
classify electric locomotives, e g., into normal or narrow, according to 
the gauge; or else into these (here we quote the abstractor) which 
are driven by a stream produced by wires running along the whole 
line,” those possessing accumulators, and those with mixed motive 
power. 


854 


THE ELECTRICAL REVIEW. 


[Vol 46. No. 1,173, May 18, 1900. 


The evidently literal translation of the German word “strom” is 
rather funny; and the whole sentence reminds one irresistibly of Mr. 
Punch's old lady who was so shocked at the idea of a tramcar with a 
naked conductor running along the side. 

Herr Fischbein appears to favour accumulator locomotives for such 
purposes as shunting, or for ordinary traffic of a somewhat infrequent 
nature upon а long line. We fear, however, that he has not had the 
financial control of any line where scsumulators have been used. 
There need not necessarily be great complications of third rail or 
overhead wire sbout a shunting yard, though, of course, the location 
is not tbe most suitable in the world, and even with small traffic on a 
long line the accumulators to our mind are out of place on the 
locomotives. They are better employed at intermediate points along 
the line for boosting or storage purposes. 

The second abstract to which we refer, is spparently taken from a 
proposal lately put before the German Government by the Union 
Elektricitáts Gesellschaft for the electric equipment of the Berlin 
Metropoliten and Circular railways. These are at present worked by 
steam, and, of course, the advantages of electric traction do not really 
require detailed mention in reference to lines of this character, being, 
one would think, self-evident and obvious. 

The phrasip коре by the abstractor is very curious, however, 
and t ven amusing ; it can hardly bave been done by a technical man, 
and hence our remarks as to the joumalese.“ For instance, the 
followirg is—to say the least of it—open to 5 : The 
trains on these railways running on a single line — double lines being 
too expensive— ..... buta high rate of speed cannot be attained 
without danger so long as steam engines are used.” We need not 
stop to deal with a circular railway, having a single line only. Per- 
hapa the abstractor's meaning will be clear enough ; but eurely it is 
not a онш of danger on lines of this character when steam engines 
are used. 

The high average rate of speed possible with electric traction 
simply cannot be attained by steam locomotives, and that is all there 
is about it. The acceleration and deceleration of electric trains are 
so rapid by comparison with steam that the mean speed is much 


higher. | 

It ie not much use informing the ordinary or gentle reader, as the 
abstractor does, that with electric traction a speed of ‘5 kilometre per 
seoond can easily be attained, whilst with steam traction the greatest 
speed hardly reached ‘15 kilom.” Asa matter of fact, 30 kilometres 
per minute in rather fast travelling, even for us, and we are rather 
surprised that such a tolerably high speed should be proposed for a 
metropolitan line with frequent stoppages І 

Of course, the mistake is obvious, but even granting a correction (f 
figures, what is the point of adding to the above statement the fact 
that an electric train could ran 80:1 kilometres (50 miles) an hour? 
We quote the decimal of a kilometre to show the exactness of the 
calculation! Of course an electric train can run 50 miles an hour, 
and so could a steam train, but probably neither would be able to 
attain a velocity equal to 50 miles an hour on a line of this nature, 
with very frequent stoppages. 

It is, however, claimed that a mean speed of 50 kilom. (or 31 miles) 
per hour could be maintained, including . This certainly is 
a much better showing for electric traction than most of its best 
friends have dared to hope. Indeed, the abstractor says specifically 
that it means a saving of 17 minutes in the hour (nearly one-third) on 
one line, and 15 minutes (or one-fourth) on the other—presumably on 
the running time. 

Economies of 30 and 25 per cent. in the time of running trains are 
not to be despised, if and when they can be got, and should these 
estimates prove well founded, they will show abundantly what most of 
us know full well is the case, that electric traction upon suburban 
and metropolitan or circalar railways, whether overhead or under- 
gone s far superior in every respect to the use of steam loco- 
motivar. 

Thé signed articles in Feilden's Magazine are, we notice, of a very 
excellent order, and amongst those published in the May issue there 
is one concerning the Glasgow tramway system, and the transition 
thereon from horse to electric working, which well deserves extended 


OUR LEGAL QUERY COLUMN. 


[Questions addressed to the Editors for insertion in this column should 
be as brief and concise as possible. Free use of fictitious names, d&c., 
may be made. Answers are furnished by a duly qualified lawyer, 
but the Editors cannot undertake to be responsible for the accuracy of 
the views which he may express. | 


„A. LMLE.“ writes: —“ In view of the fact that the Board of Trade 
will not now allow a transfer clause in electric lighting provisional 
orders, can these orders now be transferred to companies by local 
authorities? If во, under what clauses of the Electric Lighting Acts 
can this be done, and in what manner will the arrangement differ 
from the powers conferred by the existing transfer clauses ? " 

„ It is provided by Section 11 of the Electric Lighting Act, 
1882 (45 and 46 Vict., c. 56), that any local authority who hsve 
obtained а license, order, or special Act for the supply of electricity, 
may contract with any company or person for the execution and 

tenance of any works needed for the purposes of such supply, or 
for the supply of electricity within апу area mentioned in such 
license, order or special Act, or in any part of such area; but no 
local authority, company, or person shall, by any contract or 
assignment, tranefer to any other company or person, or divest 
themselves of any legal powers given to them, or any legal liabilities 


imposed on them by this Act, or by any license, order, or special Act, 
without the consent of the Board of Trade. Oar dent will see 
clearly from this section that even though а power of sale is granted tothe 
local authority as undertakers, the same cannot be exercised without 
the consent of the Board of Trade. The transfer clause which used 
to be inserted in provisional orders finds no place in the form of 
provisional order s in the Electric Lighting (Olauses) Act, 
1899. The refasal of the Board to allow a transfer by the local 
authority must be gathered from the absence of a transfer clause in 
the order—which might, even in spite of the Act of 1899, be still 
inserted. We are not cognisant of any machinery in the Electric 
Lighting Acts whereby the transfer could be effected otherwise 
than in accordance with the terme of the sional 
order. We might add that Mr. Bhiress Will, Q.O., in book on 
the "Law of Electric Lighting," second edition, p. 18, es: It was 
formerly the practice of the Board of Trade to insert a clause 
authorising such a transfer. . . . . but the policy of the Board in 
this respect has recently undergone a change." 


“ OVERLOADED ” asks :—" In the event of a Municipal Electric Light- 
ing Station creating a nuisance by the emission of smoke, who are the 
persons who are liable to ba ted :— (1) The Municipal 

works, or (3) the stoker who is 
firing at the ? Tam assuming thata 
nuisance is noticed at some definite time, and that the prosecution is 
in respect of that one definite nuisance.” 

% % We have no doubt that a prosecution will lie against the 
Municipal Oorporation, and against them only (See Barnes v. Ackroyd, 
41 L. J., 114.) We are not aware that a manager has ever been held 
liable in such a case. In the case of Niven v. Greaves (1890, 54 J.P., 
548), the defendant was owner of a mill which, upon several occasions, 
Ponible principles, "The defendant bad exercised proper supervision 

p , е defendant ex proper su on 
end furnaces, and 


over the in charge of the the nuisance was 
pr to have arisen ow to the default of a stoker. The 
ivisional Oourt (Ooleridge Fry, L. J. J), held the defendants liable, 


and they were fined. It is true that in the case of Ohisholm v. Doulton 
(32 Q B.D., 736), which arose under a Metropolitan Act (16 & 1Y V. 
c. 128. S. 1), with which we presume our correspondent has no 
concern, employers were not found guilty, where it was proved that 
the furnaces were рторепу constructed, and that the emission of 
smoke was entirely due to а etoker’s negligence. This was not followed 
in Niven v. Greaves, ubi supra. 


LONDON COUNTY COUNCIL. 


Тнв Oouncil on resuming business on Tuesday last week resolved to 
lend £10,000 to the Poplar Board of Works for electric lightiog pur- 
poses at the rate of 3j per cent. on the instalment system, the first 
repayment of capital to bs deferred for three years. It was also 
decided to advance £20,000 at the same rate of interest to the Bhore- 
ditch Vestry for similar purposes and on account cf the £70,000 
recently sanctioned by the Council 

The Council resolved, on the recommendation of the Building Act 
Committee, to approve plans submitted for alterations and addi- 
tions to the Eccleston Place station of the Westminster Oom А 
and for the erection of an additional boiler house at the : 
station of the City of London Electric Lighting Company. 

Light Electric Railways —The Highways Oommittee submitted a 
report referring to the inquiry held by the Light Bailway Oommis- 
om in reference to the Ооппой!'в applications to constract light 

ways. 
Егествіс LiGHTING SOHEMES. 

Battersea.—The Council were informed in Jan that the County 
of London and Brush Provincial Electric Lighting Oompany 
applied for а provieional order in respect of smali 
Battersea, and that the Battersea Vestry had decided to o 
application. The hways Committee now stated that the wor 
sought to be au by the order have already been executed, and 
join up certain isolated portions of the Wandsworth area which coald 
not conveniently have been supplied with current without the mains 
being taken across this small portion of Battersea. In 
stances the Council did not offer to the Board of Trade any 
observations with regard to the order beyond suggesting 
granted, it should be made to conform with other orders already 
granted to companies for areas within the county. Tne Board has 
since forwarded a draft of the order in the form in which the Board 


were шер although the powers ordinarily conferred upon 
the Council under Lond rders 
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form hitherto adopted for London orders; and the Board 
was asked to so amend the order as to make it conform | 
previously granted to companies in respect of areas wi 
county, and also to make certain other amendments in the 
It appeared from the report of the Highways Committee 
Board of Traae had now forwarded а copy of the order in 
in which it was proposed to grant it. e clauses usually 
in electric lighting schemes relative to London have been set 
length; the Board has inserted in the order the clause asked 
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should be 5d. Marylebone order 


Trade to reconsider the question, and also to make farther amend- 
ments of a formal character. 

Lambeth. —The Committee stated for the information of the Cour cil 
that the Board of Trade һай decided not to grant the application 
made by the South London Electric Supply Oorpora'ion for sn order 
relating to a portion of the h of Lambeth, included in the area 
under the London Electric Supply Corporation Order, 1889, but ex- 
cluded from the operation of the Lambeth Order, 1892, which was 
pore to the Vestry and subsequently to the Buth 

don Electrico Sapply Oorporation. 


ELECTRIOITY AND THE STEAM RAILROAD. 


THERE may be а certain instinct of selfishness in the attitude of enmity 


y 
has been a further development in competition with the steam rail- 
roads. Already there are several interurban roads in contemplation 
each over 100 miles in length. 8oon New York and Boston will 
be thus joined by а line of about 200 miles,and there is one now 
under oons on across the State of Oaio. In Indiana one is 
rapidly coming to completion nearly 200 miles in length 


along electrical lines. This cannot so well be the case here. The New 
York Electrical Review points out that the relative advantages of elec- 
trical and steam power cannot well be calculated on ordinary statistic al 
bases. It has been proved over and over agein that electrically 
equipping a line reduces operation costs, and creates a demand for 
tr tion which has hitherto been latent. An instance of this 
in America is an interarban road in Michigan once operated by steam. 
In one year of electrical development, its business increased eleven- 
fold. Ic is a matter of common observation that on our English 
steam-worked tramlines one might easily walk three miles in 
preference to waiting for a ear, whereas the more frequent electrical 
service picks up s passenger before any great distance has been 
covered him. Interurban electric lines may not fiad eo great а 
ne in Eogland, but there is sti 1 room for them. If the Behr 
| be really carried out between Manchester and Liverpool, it 


on the laws of inertia, and that due attention to moderation of 


а great help to other schemes. Oar contemporary does not expect 


lley sy 
third rail still leaves something to be desired, especially on lines with 
only semi-private rights of way. 


THE ROYAL SOOIETY CONVERSAZIONE. 


Tar exhibition of electrical apparatus at the Royal Society 
Oonversazione on 9th inst. contained nothing of striking 
novelty. A period of over production in electrical discovery 
appears to have been followed by a period of depression. 
Such sensational inventions as Rontgen rays, wireless tele- 
graphy and others that we have been in recent years accus- 
tomed to, are not likely to be equalled for some time to 
oome. 

A olock controlled at a distance by wireless telegraphy 
was exhibited by Mr. Richard Kerr, F.G.S. A receiving 
instrument with a coherer was attached to the clock. A 
transmitter in another part of the room gave rise to electric 
waves, which acted upon the coherer and set the works of 
the clock in motion. The experiment was intended to show 
the possibility of directing the movements of torpedo boats, 


or of regulating a number of clocks from a standard clock 
in а central ion. The latter ap ion must become 
impossible as the installation of wireless telegraphy for 
other purposes progresses, since there is no known method 
at present of protecting clocks from electric waves from 
other sources than the standard clock. 

The Cambridge Scientific Instrument Company exhibited 
improved forms of resistance coils. The coils are 
of bare wire wound on mica frames, and are immersed in 
oil of high insulating properties, which can circulate freely 
in the vessel, The temperature of the coil is read from a 
thermometer immersed in the oil. One of the ooils has a 
platinum wire wound parallel to the standard platinum silver 
wire on the ваше frame. Ву taking advantage of the 
different temperature coefficient of these two wires the tem- 
perature of the coil can be determined with great accuraoy. 

Interesting models illustrating leakage from electric tram- 
ways were shown by Mr. A. P. Trotter. Equipotential Jines 
were drawn experimentally by Prof. W. G. Adams’ method. 
The lines of current flow were drawn at right angles to the 
equipotential lines. One model represented the case of a 
tramway with a large number of cars uniformly spaced, and 
the other the case of a similar supply of current, but with 
the extremity of the line “ boosted " down to the potential 
of the end nearest the works. The maximum height of the 
secon і model was half that of the first, showing the great 
advantage of the boosted ” system. 

Mr. Killingworth Hedges exhibited jointing boxes and 

aigrettes used in the re-arrangement of the lightning con- 
ductors of St. Paul's Cathedral, and various other specimens 
and drawings to show the difference between the new system 
and the old. The original system for the protection of the 
Cathedral from lightning was installed er the advice of 
the Royal Society about 1756. This was replaced in 1872 
by what was considered the most improved system, and now 
it has been still farther improved by Mr. K. Hedges. The 
new ai have a large number of үе {о replace the 
single point of the old conductor. would be risky to 
predict that the latest system affords complete protection 
till Nature herself has teated it. 
An electric micrometer exhibited by Mr. P. E. Shaw 
appears to have reached high-water mark in the measurement 
of minute distances. The first contact of two pieces of 
iridio-platinum is indicat.d by a telephone and battery in 
circuit with the contact pieces. The movable piece is 
actuated by a fine screw and a system of three compound 
levers. The readiog is taken by a telescope from a divided 
cirole mounted on the screw. Movements as small as ;3.;th 
cf a wave-length of sodium have been measured by this 
instrument, $.e., about one ten-millionth of an inch. 

Prof. Minchin showed that a glass tube containing helium 
could be made to flash by electric waves transmitted from 
some distances and received by a copper plate connected to 
electrodes in the tube. 

A pretty experiment was shown by Prof. S. P. Thompson. 
A number of straight permanent magnets were enclosed in 
glass tubes, which were weighted with mercury till their 
specific gravity was the same as that of the water of a tank 
in which they floated. A solenoid dipped in the tank and 
energised caused the magnets to perform strange evolutions. 


SPECIFICATIONS. 


X.—THE OENTRAL BLEOTRIO SUPPLY COMPANY'S 
PLANT. | 


OURRENT 


SUMMARY. 


Extent of Present Specification.—Section I. Engines and 
three-phase generators. 
Section II. Motor Generators. 
Section III. Switchboards. 

System.—Generation at one point of high tension three- 
phase currents 50 ~ 6,000 v. distribution to various central 
stations where transformation takes place through motor- 
generators to direct current at 450 volts. 

Number of Generating Unsts.—T wo. 
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Size and Typs of Engines.—Mesers. Willans & Robinson’s 
vertical, inverted, triple expansion three-crank type, “8 V” 
size. 

Output of Engines.—E wh to develop 1,200 1. H.. at 
230 revolutions working condensing with 190 lbs. steam 
pressure, and to be able to give 20 per oent. overload for 
periods of one hour without ірјагу. 

Output of Alternators.— Each to develop at 280 revolutions 
260 Kw. in each phase, or 780 Kw. in all. Vo'tage to be 
6,000 volts between conductors, ог 3, 460 volta between any 
conductor and eartb. Each machine to be capable of giving 
full output with a power-factor of 85, and to develop an 
overload of 20 per cent. for one hour without injary. 

Number of Motor-Generators.—Six. 

Type and Size—Each to consist of an induction type 
three-phase motor, wound for 50 ~ 6,000 volts, direct 
coupled to direct-current machine, capable of developing 
280 Kw. at 450 volts at a normal speed of 400 to 450 revo- 
lations per minute. 

Switch gear.—A complete set of switchboards to comply 
with the requirements of the specification, to be included 
with offer. 

Date of Completion.—T'o be stated in tender for each of 
the three sections. 

Penalty for Lote Delivery.— £50 per week for Section 1. 

£50 do. do. 2. 
| . £20 do. do. 8. 

Stipulations as to Wages paid to Workmen.— None. 

Stipulations as to Removal of Foreman.—Satisfactory. 

Arbitration.—Satisfactory. 

Date for Receipt of Tenders.—May 22nd, 1900. 


This ification, prepared by Prof. Kennedy and Mr. 
S. T. Dobson, well deserves careful study. It indicates the 
bable line of development in the future of many of our 
irect current stations, and reminds us that in all likelihood 
the so-called central station of the present will be merely a 
transforming and distributing centre in the future, receiving 
electric energy at high pressure, and supplying to existing 
networks energy at suitable pressures for motors and lampe, 
The Central Electric Supply Company, Limited, has been 
formed to ворріу “electricity іп bulk" to the St. James’s 
and Pall Mall Electric Lighting Company, Limited, and the 
Westminster Electric Supply Corporation, Limited, and the 
present instalment of plant is but for a preliminary attempt 
to relieve the pressure upon some of the Westminster Com- 
pany's generating stations where extensions along the lines 
of additional steam generators are impracticable. 

It is intended that the two generating unite here asked 
for shall be installed at the Eccleston Square station, and 
that the motor-generators shall be erected in pairs at the 
Davies Street, Eccleston Square, and Millbank Street 
stations of the same company. 

The longest distance over which power will be transmitted 
at high in this instance is 3,100 yards. 

It will be noted that the engines are specified not only as 
to output and speed, but also as to type, size and mannfac- 
ture, 80 that as regards that portion of the specification there 
is little to be said. The steam consumptions and efficiencies 
asked for are high, but not at all impossible under the given 
conditions. 

The generator specification allows more latitude. The 
machines are to be connected end-on to the engines, and 
should have rotating field magnets and stationary armatare 
windings. The armatures are to be star connected, having 
the centre point earthed, the field magnete being wound for 
450 volta, 

The machines must be so designed that a short circuit 
сш for five minutes does not, damage the armature, 
and :— 

Contractor to state in tender how far it would be possible to 
provide an induction winding on field magnets sufficient to drive 
gererator as motor should its field circuit fail when working in 
parallel with other generators, and what addi ional oost for such 
arrangement would be. Also to state how far, if at all, such addi- 
tional winding would affect efficiency of combined set. 


Direct coupled exciters are to be provided which aah be 
used if devised in conjunction with а supply from the low- 
tension omnibus bars at the station. 
are to comply with the usual high character of design and 


The motor-generators ` 


requirements insisted upon by Prof. Kennedy, the combined 
efficiency at full load being specified not to be below 88:5 
per cent. 

A diagram of connections for the high tension and 
exciting circuits is given, and offers for the complete switch 
gear must be submitted. 

Although the work is divided into three sections, it is 
evidently the intention to make an inclusive contract with 
one firm, and thus maintain their responsibility for suooesaful 
completion intact. 

As regards both generators and motor-generators, it is 
stipulated that :— 

Tenders will only b3 considered for generators made by firms which 
have already manufactured three-phase generators of large size which 
have been in successful uso for at least 12 months. 

This read literally would practically prevent any British 
firm tending with any hope of впооевв, but we believe that 
any offer from manufacturers of repute of alternating 
current machinery would be treated on their merits. 

The general conditions are, on the whole, fair and suitable 
for general acceptance. The arbitration clause reads :— 

Should any dispute arise as to the true intent and meaning of these 
general conditions and regulations, and the formal contract to follow 
hereon, or of the specifications, drawings, schedules, the fulfilment 
thereof, or the settlement of accounts, or as to the value of any 
additional work to which the schedule rates cannot be applied, the 


` game shall be referred to the President of the Institation of Civil 


Engineers for the time being, or some member of the Institution 
nominated by him. Any decision, interim or final, of the arbitrator 
80 appointed, shall be finally binding and conclusive upon all parties. 

The only modifying clause is the following, which may, 
with Prof. Kennedy as engineer, be accepted with little 
risk :— 

Every part of the work must be done to the satisfaction of tbe 
engineers, whose directions are to be followed in every respect, and 
whose opinion on all questions relating to the works is to be conclasive 
and final. 

Having regard to the arbitrary powers claimed by man 
engineers, the following clause, dealing with power to 
for removal of an incompetent foreman is well worth con- 
sideration. It is one which would be willingly accepted 
by any high-olass manufacturer in the oountry. 

Daring the delivery and erection of work at the stations or sites 
specified, the contractor shall keep on the ground at each separate 
place at which work is being carried out a thoroughly qualified 
foreman, who shall be considered to represent tbe contractor in his 
absence; but if any such foreman be found, in the opinion of the 
engineers, to be incompetent or inattentive, or to conduct himself 
improrerly, the engineers sball have power to remove bim by giving 
seven daye’ notice to the contractor, and to require an efficient person 
to be appointed in his stead. 

Another good feature in the specification is the limita- 
tion of the power of the engineers to vary the work included 
in the contract to 10 per cent. of the value of the whole 
contract. This is a point of great importance, but one rarely 
made clear in invitations to tender. 


XL—WOBKSOP ELEOTRIO LIGHTING. 


SUMMARY. 


Plant asked for.— Complete scheme for electric lighting. 

System to be Employed.—Three-wire low tension con- 
tinuous currents with accumulators, the vol between 
middle wire and either of the outers being 220 volts. 

Number and Type of Botlers.—Two, of Lancashire type, 
each 80 feet long and 8 feet diameter. 

Fuel Economiser.—To have 128 tubes, and to be of Messrs. 
Green’s or other approved make. 

Travelling Crane.—To lift 5 tons and have a span of 24 


eet. | 

Number of Generating Units.—Three. 

Size of Steam Dynamos.—One to Toy op 150 .kw. at 
440 volte, two to develop 100 Kw. at same voltage. 

Type of Engines.—To be of inverted vertical pattern, 
with two or three cranks suitable for compound working, 
either working exhausting to atmosphere or a jet condenser 
maintaining a vacuum of 25 inches. 

Speed of Combinations.— To be about 400 revolutions per 
minute for the larger sete, and about 450 revolutions per 
minute for the smaller sets. 

Steam Pressure.—125 Ibs. per equare inch. 
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Balancers and Boosters.—To consist of four machines 
mounted on same shaft, the two inner machines each having 
an output of 80 am at 220 volta, and the two outer 
machines each 70 amperes at 80 volts. Speed . 

Accumulators.—Two hundred and forty to be supplied, 

each with a capacity of 210 ampere-hours, without voltage 
of any сей falling below 1:85 volta. 
Жы Lied of Cables.—Feeders may be concentrio or twin, 
insulated with either paper, jute, india-rubber, or bitumen 
and laid either in solid bitumen or lead-covered and armoured 
laid direct in the ground. Distribution may be either three- 
core or three single cables laid in a trough, insulated in any 
of the methods mentioned above. 

Arc lamp cables to be single oore suitably insulated, lead- 
covered and armoured. 

Switchboard.—To be suitable for three dynamos, cells, 
balanoer, and booster, two motor circuits, and two feeders. 

Date of Completion.—Five months from date of order. 
„ for Late Delivery.—.£20 per week for each 


Stipulations as to Wages paid to Workmen.—None. 
Stipulations as to Removal of Foreman.—Satisfactory. 
Arbitration Clause.—Satisfactory. 

Date for Receipt of Tenders.—May 28rd, 1900. 


This specification has been pared by Mr. А.В. 
Mountain, M. I. E. E., the borough electrical engineer of 


Huddersfield, who is acting as consulting electrical engineer 
to the Council. We have carefully read the general ocon- 
ditions, and must congratulate Mr, Monn 

a set in which there 
take exception to. The arbitration clause is unlimited, and 
no unsatisf 


urers 

drafting of the “standard clauses” so often referred to in 
these articles, accounts to a certain extent for the satisfactory 
nature of these general conditions. 

We notice, however, that two-pole dynamos are specified 
for both sizes of machines. Sarely it would have been better 
to have left the type of d o optional, seeing that for 
these sizes multipolar machines are now so generally adopted. 

In specifying the motor balancer, each machine is specified 
to give an output of 30 am at 220 volts, or 6'6 KW., 
while in the switchboard section each of these machines is 
said to be of 18 Kw. capacity. There seems to be a little 
inconsistency here. 

In each section the time of completion is the same, viz., 
five months from date of order. It would have been better if 
the crane had been specified to have been completed at least 
two months earlier than the steam dynamos, as, under present 
conditions, it will not be any use to the plant manufacturers, 
and the Council will not be able to reap the advantage they 
ought to do in the reduced cost of erecting the р: due to 
the usual free use of the overhead crane. Although the 
gross values of the different sections will vary to a very large 
extent, the penalty for late completion is the same for every 
section, viz., £20 per week. In the case of the crane this 
would probably be far too large a percentage of the total 
cost for any manufacturer to accept. 


THE APPLICATION OF ELEOTRIC TRAOTION 
. TO EXISTING RAILWAYR. 


By Bp. O. ри SEGUNDO, Assoc. M. Inet. O. E. 


(Concluded from page 808.) 


WiTH regard to the system of conveying the current from 
the generating station to the trains, it would not be safe to 
from the experience gained in ordinary tramway work, 
in which doubtless the trolley system is by far the cheapest 
in first cost and, under o:dinary climatic conditions, also in 
maintenance, It might be thought that the overhead ко 
would apply à fortiors to an electric train running throug 


the country. Such electrio railways do exist in America 


and elsewhere, but, in general, for suburban high-s 

traffic the overhead в » E 
missible. The simple form of third rail conductor 
would answer all requirements technically, but if the 
local authorities objected to an earth return, then a 
fourth rail for the return current would have to be erected. 
Two great difficulties still remain to be overcome in con- 
nection with this system of conductor, namely, how to deal 
with the formation of ice on the contact surface of the con- 
ductor, and how to bond the rails at the joints if they be 
used for the return current. Very many systems of rail 


bond have been devised and large sums spent in experiment, 


but, so far, no quite satisfactory form of bond seems to have 
been arrived at, that is to say, satisfactory alike from the 
point of view of cost and efficiency. 

With reference to the conducting power of the earth, the 
opinion that the contact of the rails with the earth was of 
material assistance in diminishing the “ back pressure," as it 
were, of the return has been based chiefly upon the results of 
work in towns and cities, where the “ earth " contained a 
number of gas, water and other metal conduits, and there 
аге many instances on record to show that sometimes a quite 
appreciable difference of potential has been found to exist 
between, say, a water pipe and а gas pipe. Reoent tests go 
to show that wet sand or gravel is = 
conductor it is supposed to be, and that snow covering the 
positive and the rail through which the return is made has 
very little effect upon the amount of leakage. The influence 
of this knowledge upon the cheapening of the erection of the 
pem conductor will be very marked, as hitherto it has 

n assumed that the earth was of great value in i 
the conductivity of the retarn cirouit, and henoe must be 
-— [etiim from contact with the conductor, which, 
of course, involves great expense. | 

The questions involved in the consideration of the effect 
of earth returns upon gas and water mains are of great com- 
plexity. If it is the fact that even wet earth is a compara- 
tively bad conductor and if the rails through which the current 
returns are of ample size and properly bonded, it would a 
that the effect of such p of the current that might 
find its way back through earth and its contents should be 
small. From the results of experiments referred to in the 
реше paragraph, it will be clear that the degree of con- 

uotivity of the so-called * earth," will be conditioned by the 
number of gas, water, or other pipes contained therein, and 
their proximity to the railway conductor-rail, hence the 
various metal conduits in the earth through which a current 
returns will reoeive all the current that is going. What is 
somewhat obscure is why any appreciable volume of current is 
shunted, as it were, from the return rail. There can be little 
doubt that even wet earth is a bad conductor. Wet shingle 
certainly is. The writer discussed this point with the pro- 
prietor of Volk’s Electric Railway at Brighton many years 
ago, and Mr. Volk unhesitatingly asserted that when the 
shingle upon which his rails were laid acted as a perfect 
insulator, and that even in heavy rain the conducting power 
was iuappreciable, as was shown by hi» tests for leakage. 
In the circumstances, the ratio of conductivity of the earth 
to conductivity of rail must approach zero. Of course, any 
inorease of the resistance of the rail due to inefficient bond- 
ing would increase the ourrent return through earth, but 
any serious increase of resistance arising from sach a cause 
would soon be discovered and remedied. It is also not 
impossible that the corrosion of pipes may be due to other 
causes, thongh these would donb be aggravated by the 
passage of an electric current, and the extent of this would 

epend upon whether the current flowed from rails to pipe, or 
from pipe to rails. Certainly as far as expert testimony upon 
the subject is concerned, the exact cause of the corrosion and 
the degree of responsibility which ghould be laid upon earth 
returns, are matters upon which dootors disagree. 

The effect of earth returns upon telephone aud telegraph 
lines is another matter, because in this case a small volume 
of current can produce serious effecta. 

The means ado dad ар transmission and conse- 
quently the cost f will be largely influenced by local 
conditions. With 500-volt motors the economical limit of 
transmission without feeders would be from 7 to 8 miles, 
assuming а frequent train service and well filled trains. The 
desirability or otherwise of using feeders resolves itself into 


ystem would be practically inad- 


no means the good 
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an estimate of the loss in interest on the capital outlay for 
the feeder, as compared with the fuel saved by their use and 
the saving in copper on the mains. Clearly, therefore, in 
districts where coal is dear the limit of economical trans- 
mission without feeders would be at a smaller radius Шап in 
а locality where coal was cheap or where water power was 
available at a moderate rental. If the voltage of supply to the 
motor were raised to 750 or 800 volts, and it coul shown 
that manufacturers conld supply an equally efficient motor to 
work at this pressure, the radius of economical operation 
without feeders would be extended to 10 miles or more. 

The cost of working such a railway by electricity involves a 
very careful consideration of all the local conditions. 
would not be safe to generalise from the experience of eleo- 
tric tramway working. It is found from the resulta of many 
tramways, both here and on the Contiuent, that the average 
Consumption of energy is about 1 Kw.-hour per oar-mile 
for average-siz.d tramcars, but the coaches for a suburban 
electric service would have to be much more substantially 
built than average tramcars in order to stand the speed at 
which they would be driven and the general rough treatment 
in shunting, making up the trains, &c., to which carriages 
on a railway are subjected, and it would hardly be safe to 
сот less than 6 to 8 Kw.-hours per еше Fy 805 
coaches, seating, say, 60 passengers apiece aking 
total cost of electrical energy, including every expense, at 
24d. per Kw.-hour delivered to the motor, the cost per train- 
mile would be 15d. to 18d. The latter figure is probably a 
mE estimate for snch passenger traffic requirements as 

ht reasonably be expected between London and some of 
the more densely populated suburbs if a cheap and very rapid 
means of commanication were instituted. The general 
objection to life in the snburbe at present is, that while only 
a short distanoe from town, one has to endure all the dis- 


In the distribution of power five snb-stations will be 
employed, all of which will be worked in parallel. Thus any 
heavy loads on any part of the line will come on the several 
sub-stations at once and relieve the whole line. 

The fares will be at the rate of 1} cents per 
mile (under jd.), and the speed, including stops, about 27 
miles per hour. It is antici that between stations the 

attained will be 45 miles per hour. 

The problem of an electric suburban service has also been 
solved by the Union Railroad Company, of Providence. The 
railroad company operates between 300 and 400 electric 
tramoars in the City of Providenoe, and the first of the 
new extensions, which promise to develop into pee 
feeders for traffic, is about 18 miles long. The method by 
which the power for the extension was to be obtained 
called for very careful consideration, and finally an alternate 
current system was ado by means of which it is claimed 
that current is supplied from the central station in Provi- 
dence more cheaply than if obtained from a der іа 
plant. The principle is as follows: A rotary transformer 
Bub-station is about 14 miles from Providence, 
and supplied with high tension polyphase currents from the 
central station, the snb-station supplying the trolley line 
with direct current in either direction, These high tension 
currents are not generated from alternators, as is usually the 
case, bat are obtained from rotary converters transforming 
energy in the opposite direction to that in which these 
machines usually work. 

Within the city limits the cars stop at street corners, but 
outside the city there are distinct stations at a distance apart 
varying from a qaarter of a mile to a mile and a half, there 
being 14 stations in the distance between the city limits and 
the end of the 18-mile line. The line is a single one 
throughout, with the usual length of double line at stations, 
and is 4 feet 84 inches gauge, in all respects as it was pre- 
viously used for steam service, and, a8 regards speed, the 


double truck cars, 50 feet in length, ran at 40 miles per hour 
on some parts of the line. The cars are equipped with air 
brakes and whistles in every way similar to the old steam 
trains, 

But America is not alone in the enterprising spirit with 
which electricity is being ро to railways on a scale 
which hitherto has been considered to belong to the domain 
of steam only. Italy is taking a very great interest in this 
development of electric traction, and the subject is being 
actively discussed, and with practical results. An electric 
railway is projected between Naples and Benvenuto, a dis- 
tance of 30 miles. The application of electric traction on 
the Naples-Castellamare line is being considered. This line 
is 22 miles in length and has a double line of rails. It is 
proposed to generate power eventually from the waterfalls on 
the river Tusciano. In the first instance a stesm-power 
plant is tu be erected, which plant will subsequently bs utilised 
as a reserve. A new feature in the service of trains is the 


trains every 40 minutes, doing the j in 60 minutes. 
A project of greater magnitude and importance has 


8,000 H. P.). 
In France very great progress has been made in electric 
traotion, the 1 having been almost doubled up to 
January Ist, 1900, as gs ga with January Ist, 1899; 
and the same activity an Progress can be chronicled in 
Germany and Switzerland. There can be little doubt that 
we are now, in England, on the eve of large developments in 
the field of electric traction, which it may confidently be 
asserted, will before long also take place in South Africa. 

As com with other countries, Great Britain seems to 
have been very wanting in enterprise, but while this is tos 
certain extent true, it must remembered that | 
restrictions and other difficulties have rendered it impossi 
for enterprise to take a practical form. One advantage of 
“ш enforced inactivity, оү + et that жшше, 

now їп а ition to t by experience 
others in the feld of electric Беа and thus it may be 
anticipated that when the application of electricity to various 
modes of traction once begins in earnest, it will with 
all the more rapidity for having been re 
years. The mileage in America has reached the total 
of 1 over o some d "p are o Г 
in this country the corresponding figures are still insigni- 
ficant. Now that the many advantages of electric traction 
over other forms—notably, over horse tractiou—have been 
demonstrated beyond all doubt, and as the powers that be are 
looking with a more kindly eye upon the legal part of the 
business, it is fair to assume that before rope Bien: horse 
traction for tramways will have become quite obsolete in this 


country. 

Tet not be forgotten that engineers in England had 
Solved the main problems connected with electric traction 
some 16 years ago, and thatthe City and South London Rail- 
way was the first electric railway of its kind in the world. 


THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 


ch "t = оп a Tan ылы ae Institntion of 
ectri ngineers, Mr. 8. Ev а pa › 
rather, gave an excellent résumé of his paper in] na 
"side interesting remarks—on “A Friotionlem Motor 

eter," | 

As Mr. T. D. Lockwood, the well-known American eleo- 
trical engineer, was present, he was asked to open the die 
cussion, and to speak on the paper “and other subjects. 
He did go, principally devoting himself to the “ other eub- 
jects.” He expressed his surprise at the personnel of the 
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meeting, finding it the same as in New York with many 
young faces, Не had been a foreign member for a long 
time, but had never had the chanoe of attending before. 
He told one or two amusing stories with a delicate 
flattery of the Institution quietly conveyed, and said 
he esteemed it a very privilege in that 
he was— (hear, hear) —“ quite so, here, here." If one 
could jndge from Mr. Lockwood, the American Institution 
meetings must be dull without him, for he was listened to 
with interest, although when he came to the paper he 
admitted he was disconoerted at its title, and perhaps more 
than anything admired the trouble taken in reading patent 
specifications—to which Mr Evershed had referred with 
what was almost an evident sense of pain, for, said Mr. 
Lockwood, although written in English, specifications might as 
well be in a foreign language so far as one could learn anything 
from 99 out of 100: if the picture was right the text di 
not agree with it, and if the text was fairly plain then the 
picture did not fit the text. Опе thing further he app'e- 
ciated, and that was how little honesty people of former 
times had, for they had stolen all our best inventions ! 

Mr. Ferranti quite understood what Mr. Evershed meant 
when he said he had worked 10 years at the subject, for few 
realised the time, disappointments, fruitless work, and cost of 
making a useful invention. He did not think, perbaps, that 
Mr. Evershed had quite appreciated how frictionless other 
meters had been. In 1885 he came across one of his own 
mercury meters, which ran backwards slowly for two days 
after being disconnected from the circuit. The cause even- 
taally was found to be that th» sixth or seventh wheel in the 
train was jammed, and the spring on the other wheels was 
sufficient to give the driving force, The friction, therefore, 
must have been extremely small. He had found a certain 
trouble even due to want of balance in the little fan in his 
mercury meter when it was varnished carelessly, and one side 
was made a little heavier than the other. It was quite evident 
that the disturbing forces were then absolutely tiny in their 
dimensions. The Aron meter practically disregards friction, 
but it ticks, and he recommended Mr. Evershed to stop the 
noise in the sample meter exhibited. His own idea on the 
whole was, that the “frictionless” meter was greater in 
scientific than in commercial value. Users asked for most 
ао simplicity ; but, all the same, the meter was most 


"P Mr. В. Wood next spoke, and told the meeting he came 
down to the Hall to make a claim to be the inventor of the 
magnetic suspension exactly as shown. (He did not, how- 
ever, favour the members with any evidenoe on the point.) 
Mr. Mordey exhibited the Stanley meter, and was of opinion 
that there are more important things than even low friction. 
He thought that the meters of the future would be, for con- 
tinuous currents, of the mercury type, and for alternating 
currente, induction meters. He described the magnetic 
suspension of the Stanley meter, and gave some particulars 
of its working. 

Mr. Н. L. P. Boot, as a user, was glad “to have a go at 
manufacturers,” who did not seem to appreciate the value of 
a reliable meter. It had paid him to scrap two types of 
meter; he had tried four patterns, the first would not 
“ mote,” the second moted too freely, the third caused 
plaints from consumers about the men who were always be 
sent to push on the dials,” and even the fourth was objec 
to by some individuals who said that a man with a biblical 
name could not be expected to design a meter. He then 
detailed what were the essential points of a good meter for 
Tunbridge Wells, and стра ое how useful he found a relay 
for cutting out а meter altogether. 

The next gres praised electrolytic meters, and was fol- 
lowed by Prof. Ayrton, who ably and at length defended the 
Evershed meter against the charge of being unworkably 
complicated. . Here was a meter—a of a meter— 
following a perfectly straight-line law. The Ayrton and 
Perry patent foreshadowed both successful types of meter in 
use to-day, yet both were becoming complex; but what would 
the argument be if applied to watches? What chance could 
a watch have the simplicity of Alfred the Great’s 
candle? The accuracy of the Evershed meter was attained 
by annihilating friction. He was glad to see that both this 
and the Aron meter had gone back to the original :idea of 
measuring really what is paid for, and that meters to measure 


quantity гате being abandoned. Now all the beat meters 


com- 


‚ ing vibrating motions.” 


were energy meters, and in that especially he expressed his 
satisfaction. ! ! 

Mr. Lockwood rose to point Prof. Ayrton's remarke. He 
said that the last occasion when meters were discussed at the 


as hypercritical the objec- 
tion made to the Aron meter on the score of noise. oe 


Mr. Everahed replied, and said it was pleasant to fi chat 
one's rivals appreciate one’s work. As time was limited, he 
took objeotions in order. Firstly, oomplication. He 
thought the reply could not be put better than Prof. Ayrton 
had done, but really this was a matter for the manufacturer, 
who had to make and sell at a reasonable price. He thought 


Mr. Evershed closed with a mention of several who had 
assisted him in working out the meter, and in bringing it so 
fully and in experimental form before the meeting. 


NEW PATENTS AND ABSTRAOTS OF 
PUBLISHED SPEOIFIOATIONSB. 


ИБИ PATENTS.—1900. 


Compiled expressly for this journal by W. P. Тномрвои & Co. Electrical Patent 
Agents, 822, High Holborn, London, W. O., and at Liverpool, Manchester 
and Birmingham, to whom all inquiries should be addressed. 


ratus." C. A. ALLISON 
ated April 80th. 

7,979. "Improvements npa electric lights.“ A.J. Восіт. (B. R. Gil 
United States.) Dated April 80th. 

7,988. “Improvements in elcotrioal signalling." J. М. MASKELYNE, Junr. 
Dated April 80th. 

7,989. "Improvements in electric switches.” 
April 80th. 

7,997. "A new and improved electric gear for cranes" О. KAMMERER. 
Dated April 80th. 

8,018. “Improvements in and connected with electric switches." H. O. 
FARRELL. Dated May Ist. 

8,015. A new or improved metho! and apparatus for electric railways and 
traction purposes." A. BALLANCE and 8. A. JEFFERSON. Dated May lst. 

8,016. А new or improved means and apparatus for collecting current from 
ra contacts for tramcars, &c." Bal. LAxcE and В, A. JEFFERSON, Dated 

ay Ist. i 

8,019. ‘ un ier: in and relating to winches for raising and lowering 
arc lamps.“ J. Dewar. May Ist. 

8,022. “Improvements in dynamos and electromotors.” A. Н. Мірсгет. 
Dated May 15%. 

8,028. Improvements in and relating to electrio bells or instruments requir- 

G. W. HorT and A. J. HALLAM. Dated May 1st. 

8,001. ‘Overhead electric protector for conductors." 
May Ist. 

8,067. A new or improved method of tuning eleotric currente and producin 
тобек sounds by electrical agency." А. T. М. Јонхвох and G. Grvorr. Dated 

ay lst. 

8,108. “Improvements in electric igniters for internal combustion engines 
and the like.“ А. Сб. Меж, Dated May 2nd. 

8,107. "Improvements in or connected with telephone instruments.“ THe 
Бен ELkcTRic Works Company, LIMITED, and B. BRANDER. Dated May 


7,967. "Improvements in coin-oontrolled X-ray a 
(F. Neugebauer and F. Distelhorst, United States.) 


W. F. Jones. Dated 


J. A. PocHE. Dated 


8111. "Improvements in parts of telephone instruments.” THE BRITISH 
ErLEcTRIC Works Company, LIMITED, and B. BRANDER. Dated May 2nd. 

8,116. “Improvements in the construction of casing and capping, and in the 
means of attaching same together for use in connection with electrical instal- 
lations.” F. A. WiLLiAMS. Dated May 

8,122, “The improved electrical fusible cut-out.” 
May 2nd. 

8,128. ‘Improvements in and conneoted with electric light wall plugs.“ H. 
3 (Actien-Gesellschaft Mix and Genest, Germany.) Dated May 

d 


B. C. Bovevet. Dated 


8,143. “An apparatus for receiving Hertzian waves and translating them 
into perceptible signs." J. C. ScharkR, P. LiPPOLD, and E. Rexz. Dated Ma 
2nd. (Complete.) 

8,152. “Improvements in transformers.” W. L. Wise. (The Actien 
Gesellschaft Elektricitätsworke vorm, О. L. Kummer & Co., Germany.) Dated 
May 2nd. (Complete.) | 

8,100. “Improvements in electric switches" W. ELT. Dated May #00, 
(Complete.) 
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coe “ Improvements in electric switch apparatus.“ W. F.JowEs. Dated 
fay 

8,181. n in junction boxes for the conduits or casings of electric 
wires.“ С. J. WiuHTMAN and A. Hupson. Dated May 8rd 
Mi "Globe or shade holder for gas, oil, or eleotric light fittings." Dated 

ay 

8,207. “Improvements in insulated electric conductors and process of and 
apparatus for making the same." Тнк Baitish Тномхох-Носктох COMPANY, 
LixirED, (W. S. Clark and G. Н. Rupley, United States.) Dated May 8rd. 
(Complete.) А 

8,908. "Improvements in high potential electrio switches от circuit breakers.' 
THe British THousoN-HovsroN Company, LiMITED, (Е. M. Hewlett, United 
States.) Dated May 8rd. (Complete.) 

8,911. “Electro-mechanical printing apparatus." Dated 
May &rd. 

8,296. “А new or шорго article of manufacture for use in connection with 
telephone or telegraph instruments.” 8.GzLpER. Dated May 8rd. 

8,296. “Improvements in plates for secondary batteries." P. SCHMITT- 
Dated May 8rd, (Complete.) - 

4,927. “Improvements in or connected with windings for dynamo-electric 
generators, motors, and converters.” V. A. Fynn. Dated May 8rd. (Com- 
plete.) 

8,284. “Improvements in electrio rail bonds." THE BRITISH WERTINGHOURE 
ELECTRIC AND MaNvFACTURING Company. LIMITED. (C. F. de Redon, United 
States.) Dated May 8rd. 

8,299. An improvement in electricity meters constructed on the Ferraris 
principle." SIEMENS,. Bros. & Co., LI MITE D. (Siemens & Halske, Aktien Gesell- 
schaft, Germany.) Dated May 8rd. Complete.) 

8941. “Improvements in electricity meters." M. KALLMANN. Dated May 8rd- 

8,257. “Improvements in electric ignition devices for gas and oil engines." 
T. H. GARDINER and L. GARDINER. Dated May 4th. 

8,271. ЧА new or improved electrical switch.” P.C. MiIppLETon and W. 8. H. 
Вмтн. Dated May 4th. 

8,274. "Improvements in the manufacture of electrical fuse heads and elec: 
trical fuses.” H. J. Happan. (Fabrik Elektrischer Zinder, G. M. B. H., 
Germany.) Dated May 4th. 

8,989. “ Improvements in or in connection with insulated electric cables or 
conductors and the manufacture thereof.” G. E. Hrvr-.Dria. Dated May 4th. 

8,200. “Improvements in or relating to insulated electric cables or con- 
ductors and the manufacture thereof.” G. E. HEYI- DIA. Dated May 4th. 

“ Improvements relating to electrical installation and distribution.” 
J. F. SMITH. ted May 4th. 

8,299. “Improvements relating to two-liquid primary batteries and regene- 
rating the same.“ J. Y. Jouwsow. (H. J. Dercum, United Btates. Dated 
May 4th. (Complete.) 

“ Improvements relating to two-liquid primary batteries and regene- 
rating the вате." (H. J. Deroum, United States.) Dated May 4th. (Complete.) 

8,815. “ Improvements in electric switches." W. F. Jones. Dated May 5th. 


B. A. Brooks, 


8,844. “ үе double pin plug for electrical connections.“ F. H. 
Minn and Тнк Всм ELECTRICAL. Company, LiwirTED. Dated May Sch. 
(Complete.) 


8,347. "Improvements in or relating to the ‘trolley head’ employed ір con- 
nection with electrically propelled cars or vehicles." J. TAvLog and A. HUDSON, 
Dated May 5th. 


м “Improvements in electro-medical batteries." L. Pericu. Dated 
ay 5th. 
8,857. "Improvements in electricity meters" G. HookHaM, Dated 
May 5th. 


8,861. “ Improvements in a tus for switching electric currents on and 
off, epecially suitable for lighting telephone switchboards.“ F. GiLL, 
R. GiLMovB, and P. Н. Cuaxton. Dated May 5th. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. T'HoMPSOR 
and Co., 822, High Holborn, W.C., and at Liverpool, Manchester, and Birming- 
ham, price, post free, 9d. (in stampe). 


12,820. “Anew or improved apparatus for electrically signalling on railways.” 
К. Masehamp. Dated June 8th, 1898. Relates to means for e реу Ду indicating 
on an engine or train whether one or more blocks of the line ahead are clear or 
blocked. The general arrangement of contact circuits and rails are shown iu 
diagrams which are too complicated for the purposes of abridgment. 4claims. 


12,841. “improvements in oentact riage for юе lamps." Siemens 
Brothers & Co., Limited. (Siemens & Haiske Aktien cee. Dated June 8th, 
1898. Incandescent lamps. Caps are made with small openings of an unvarying 
size to receive lamps with uniform necks which may be secured without 
cementing materiale, while the [ep ng arts of the caps are made of any 
desired sizes and shapes to suit different holders, The lamps and caps may be 


connected as described in Specification No. 12,839, A. p. 1891. 1 claim. 


13,668. “improvements in jointing electric cables.“ J.H. Barker. Dated June 
l7th, 1898. Relates to joints for concentric and other cables which may be dis- 
connected for testing, &c., purposes. Junction pieces are clam to each 
section of the cable, and are formed in two parte with vertical extensions 
carried above the insulating material. These are mechanically connected and 
finally electrically connected above the general body of insulation. The elec- 
trical connection can thus be broken without disturbing the main connection, 
A junction piece having a vertical « xtension is clamped to the outer conductor. 
A pair of connectors are separated by insulating material, and mechanically 
connected by insulatad bolts. Connection is then completed through a bar. 
Similarly the other conductors are connected by clamping devices. Moditica- 
tions of the double connectors are described. One form is fitted with a screw 
clamping device, and is adapted to be bolted to the base. In other forms, the 
connectors are arched, and in a special form for use with twin conductors a 
pair of clamps is bolted to an insulating plate. 2 claims. 


improvements in secondary electrie batteries Or acoumulators." $. И, 
Mart and E. J. Clark. Dated June 20th, 1894. The plates are held together by 
insulating bolts which pass through retaining bars through holes in the plates, 
and through holes in insulating washers placed between the plates and acting as 
separators. The lugs of the plates of one polarity are connected together by 
casting on them a bridge with a main central contact piece in which is a tapered 
hole and which is connected with в similar piece of another cell by а tapered 
bolt baving a core of copper or other good conducting material in it. 4 claims. 


13,697. “improvements in electric aro furnaces.” Р. 0. Day and the Acetylene 
Nieminating Company, Limited. Dated June 20th, 1898. Arc furr.aces for brin 
tions such as carbide-making, in which inflammable gases are produced, 
sre provided with vent holes in their sides for the lateral escape of such 
gases from about the level of the arc. Two sides of a furnace may consist 
of movable firebrick or other pieces or doors which are closed successively as 
the product of the furnace accumulates and fresh material is added. The 
furnace consiste of а metal bottom oarrying two fixed vertical sides to which 


metal doors are hinged and latched. The bottom contains the lower carbon 
electrode. Each door has a vent tube inclined upward to retain the materials 
gas channels are formed in the materials by introducing an iron rod. 4 claims. 


13,702. in dynamo-electric machiees and olestrie motors." 

. F. Joel, jum. Dated June 20th, 1898. Relates to the field-magnets and arma- 
tures of dynamos and motors which are constructed with uated cores and 
coils for the регрове of obtaining ап even distribution of magnetism in the 
neighbourhood of the poles. A ешр form of magnet is built up of three iron 
atrips with bent up ends, which oollectively form the pole-pieces, and a ооп is 
wound in the central space so as to embrace all three strips while smaller coils 
are wound in two intermediate spaces so as to enclose first two and then ose 
only of the strips. The invention can be applied to an internal field-magnet for 
а dynamo wherein the strip cores are repiaced by а solid or laminated core 
tapered off and provided with slots at the poles. Amongst other advantages 
sparking at the brushes is prevented. 1 claim. 


13,813. “improvements in or relating to cola operated signal apparatus fer 
station ones.” W. P. Thompson. (Н. R. Mason 222 K. D. Weimer.) Died 
June Ast, 1898. For each denomination of coin, which can be paid, a different 
shoot is provided which has just the width of the coins it is intended to teke 
and is made of a corresponding number of similar sections each bearing a pair 
of light spring terminals and communicating with the next section. е 
terminals are in а circuit including part of the primary circuit of the telephone: 
consequently one, two, three, or more clicks are heard at the central office, 
according to the coin paid, as it bridged the gap between each pair of terminals 
in its shoot. 10 claims. 


13,827. | Direvementé in speed varying devices and electris motors fer see 
therein." R. (К. Н. Hassler.) ted June 21st, 1898. Relates to al 
nating current induction motors, and more particularly to means for varying 
the number of magnetic poles produced by the primary winding of such s 
motor. The coils constituting the said winding are wound in two sections, 
which are connected in series, and the number of poles is changed by 1 eversing 
the current throngh one of the sections. Windings for two-phase machines are 
also described, one of which is adapted to produce either 2 or 6 poles, and the 
other either 8 or 24 poles. The provisional specification describes the use of 
such motors in an arrangement for varying the speed of a shaft or pulley, con- 
sisting of two alternating current motors running at different speeds, and so 
arranged that their resultant speed is either the sum or the difference of their 

with the 


individual speeds. 8 claims. 
13,861. “improvements in and connected M copper 
[ motais on cathodes.” W. Е. Heys. (L. ) Deted June 
22nd, 1898. Electrodes.—Refers to the process and apparatus for the electro- 


and ether 

deposition of copper and other metals upon rotary cathodes described in Speci- 
fications No. 16,360, A. D. 1895, and No. 9,709, A. p. 1897, in which the rotary cathodes 
аге brought into contact with certain organic membranes and materials called 
imp ators. Consists in treating these impregnators with formic aldehyde, 
to render them more or less insoluble in the bath. 2 claims. 


13,042. ‘* Combined standard and portable electric light.” F. Thomson. Dated 
June 28rd, 1898. A lamp and a reflector are carried by a holder on a brass tube 
in a wooden handle, and provided with a long flexible connection, The lamp 
may be carried about, or the tube may be placed on a pin carried by a metal box 
which is supported near a wall by a screw, and a long vertical tube extending 
from a floor flange and containing the supply wires. A coupling is secured in the 
box by а wooden backing and a cover-plate; the plug is attached to the flexible 
conductor, and rests on a slotted shelf when not coupled. The arrangement is 
especially applicable in hospitals. The pin may be hinged to the box, во that it 
may be inclined with the lamp. 8 olaims. . 


13,089. “improvements in trembler iuterruptere for olestrie cerrests.” A. 
Wydts and 0. Roebefert. Dated June 23rd, 1898, In trembler apparatus in which 
а rod dips into a mercury cup, it is connected to the extension of the vibrating 
armature by а stripof foil or other flexible material, By this means the rod 
moves vertically without oscillating and splashing. The foil may be replaced 
by a ball-and-socket joint, spring, or other similar connection. 1 claim. 


13,899. “‘imprevements io and te electric step motions 
ia machinery or tus for a strands of eotten Toke 
fibres.” W.T and J. Crabtree. Dated June 94th, 1898. Relates to elec- 


trical stop-motions. Oneof the rollers, “р oy -the upper one, is made 
concave, and the sliver guides are arranged in two sets which are mounted upon 
the cap bar in such a manner as to be adjustable with regard to one another 
and the rollers. By this arrangement, the top motion is brought automatically 
into operation when the sliver becomes too thin, as well as when it fails 
altogether. For causing the stop motion to be brought into operation when the 
silver is too thick, adjustable studs, pins, or projections in the electrical circuit 
of the stop-motion, are mounted in such a position above the top roller that the 
circuit will be completed when the roller is raised or tilted through the passage 
of a thiok sliver. 8 claims. 
14,612. ''improvements in olectrie ii ” H.C. Brown. Dated June 
94th, 1898. Aswivelling joint for an pi ee ndant, or arc lamp is con- 
structed of а ceiling plate carrying an insulated ring and socket conneoted by 
binding-screws with the supply conductors. A cop is screwed on the ring and 
supports а spherical flange on а tube so that this can be turned in any direction. 
The tube of the electrolier is supported by insulating material in & coupling 
attached to the tube. One electric connection is made through the cup, tube, 
coupling, and & binding-screw and wire. The other is made though a spring- 
pressed plunger ia the socket, and a plate supported with a stem and binning 
screw by insulating material in the tube. In a modification, for attachment to 
а supporting tube, the ring isof cylindrical form and is connected by a coupling 
ring and intervening insuletion with a flange on the supporting tube. The 
coupling &nd tube may be in one piece, screwing into the spherical supporting 
piece. A groove may be provided in the upper part of the joint to support an 
india-rubber mantle, to keep it dry when used out of doors. 3olaims. 


14,068. *''improved means for caro кеги raliways ү а сона с 
alternating and continuous currents.” С. Pollak. Dated June $5th. 1898. Electric 
railways and tramways are worked with high-pressure alternating currents in 
the line wires which are converted into low-pressure continuous currents for 
driving the motors. The transformers may be placed on the line or on the 
vehicle, or on both, and the current is rectifled on the vehicle by electrolytic 
apparatus, such as is described in Specifications No. 24,098, a.p. 1895, and No. 
13,442, A. D. 1697, or otherwise. 4 claims. 


14,069. “i ements in a for producing radiation aad | by 
electricity.” C. H. Stearn and C. F. Topham. Dated June 25th, 1898. Relates to 
lamps for producing radiation by electric discharges directed against bodies in 
exhausted vessels, вз described in Specification No. 21,218, A. p. 1896, and provided 
with improved means for automatically regulating the amount of gas in the 
vessels. The body may have two fiat surfaces connected angularly and directly 
opposed to the electrodes which are supplied with alternating current from а 
transformer in the lampholder. The transformer may be designed to give a 
higher pressure when the lamp is cold and of high resistance. Several lamps 
may be supplied from one transformer on an electrolier. When the lamps are 
connected in parallel, à resistance is placed in the circuit with eacb. The bulb 
has an extension containing material through which sparks may be passed to 
reduce the vacuum. The spark current may be derived from a separate 
generator or transformer, or from а part of the whole of the secondary of the 
transformer, in parallel with the electrodes electric condensers being inte 


in the spark circuit to prevent discharges ocourring between the k terminals 
and the electrodes. Or the spark space may be {connected with the bulb by a 
long narrow tube for the same purpose, The spark circuit is completed through 


а mercury cup and the armature lever of an electro-magnet which is in сіс 
19 те осон qi mat Phen tne al current рызы X h се 
electrodes the spark circuit is opened. e eleotro-magnet may 

primary circult of the transformer, Continuous current may be used. 7 claims 
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Ко. 1,174. 


ALTERNATING CURRENT INDUCTION 
MOTORS. 


THE subject of alternating current motors is one which has 
often been treated in our colamns. We have often insisted 
that there was a better fate in store for them than has hitherto 
been their lot, and our opinion is only strengthened by the 
paper read by Mr. Eborall on Thureday last week at the 
Institution of Electrical Engineere. Perhaps the reason why 
monophase motors have not been a practical success until 
recently is that manufacturers have not understood the 
principles upon which they are based. 

Even Mr. Eborall’s explanation of the principle on which 
the starting of the Heyland motor is based is somewhat 
indistinct. As was pointed out by Mr. Rhodes in the dis- 
cussion, an induction motor is simply a transformer with a 
revolving secondary coil. Mr. Eborall’s statement that the 
self-induction of the starting coil is less than that of the 
running coil is very misleading. The statement is only 
correct when the rotor is taken away, for the starting coil is 
deliberately wound во as to make its equivalent celf-induction 
greater than that of the ranning coil. The equivalent self- 
induction of the running coil of a perfect induction motor 
should be zero, whilst the magnetic flux produced by the 
starting coil should be at right angles to and equal in magni- 
tude to that produced by the running coil ; the starting coil 
should, in addition, produce a large flax which does not cut 
the rotor winding at all. For example, to obtain a lag of 60° 
between the currents in the two ooils, the total flax produced 
by the starting coil should be just double that produced by 
the running ooil, whilst the leakage flux should be 1:732 
times the flax produced by the running coil. 

By the same process of reasoning the rotor winding should 
have no equivalent self-induction, because in that сазе there 
is no leakage producing a demagnetising action on the 
stator. The rotor can, however, be left to look after itself 
since the relation is reciprocal, and if the equivalent 
self-induction of the stator running coil is zero, so is that of 
the rotor. In this case the power factor of the motor will 
be as large as possible after starting, in exactly the same way 
that the power factor of a well designed transformer is nearly 
unity when working on load. 

Prof. Oarus-Wilson pointed out that by the use of cor- 
densers it is possible to bring the power factors of induction 
motors to unity. This is no doubt true, but it is hardly 
practicable, For a motor taking 100 amperes, and having 
a power factor of 0'8, the wattless current would be 60 
amperes, and to neutralise this by means of condensers would 
require a capacity of something like 600 microfarads at 100 
volta and 100 periods. Now 600 microfarads is, to say the 
least, rather unwieldy, aud would cost more than many 
motors to build. 

As motors are built at present the only way to obtain a 
high power factor on load, is to make a really good тесі апіса] 
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job, making the stator and rotor cores absolately concentric 
and having only just encugh air gap for mechanical clearance. 
It follows that the bearings must be of tke very best. Even 
then there must be some leakage which will, of course, 
reduce the power factor. The means adopted by Mr. 
Rhodes of cutting down the rotor currents at start seems to 
be capable of producing good results, because if properly 
applied counter electromotive forces can cut down the watt- 
less currents in the rotor without interfering with the energy 
current. The point to be noticed is that the wattless 
currents produce a demagnetising actior, and the energy 
currents produce the torque, so that the proper solution of 
the starting problem is one which neutralises the rotor 
wattless currents ard leaves the energy currents alone. The 
insertion of inductive or non-inductive resistance into the 
rotor circuits cannot do this, and, consequently, cannot pro- 
duce the best torque for a given supply current. 

We are inclined to agree with Mr. Ferranti that the single- 
phase system will at least hold its own. The starting torque 
of monophase motors is almoet as good as that of polyphase 
motore, and for transmission purposes the single-phase 
system is ceitainly the simplest. If monophase motors are 
shown to be «qual in all respects to polyphase motors, poly- 
phase systems must give way. Some manufacturers have 
great pecuniary interest in polyphase working, and they wil), 
of course, do all they can to keep it, but in spite of selfish 
interests the system which is at the same time the simplest 
and the most effective will eventually prevail. | 

If those engaged in central station work will devote their 
attention to the question of regulation, alternating currents 
will change from a process of retrogression to one of pro- 
gression. We hear much about changing from alternating 
. io direct current systems, but in the direct current system 
it is impossible to transmit at sufficiently high potential 
for all purposes, It is far better to transmit by alternating 
currente, and use rotary converters, than to generate con- 
tinuous currente, when long distances are in question. When 
engineers feel justified in advocating the adoption of alter- 
nating motors for traction and other purposes it will not 
involve great loss to discard the converters. In the mean- 
time, for the sake of ease and economy in changing-over, and 
on account of the unsuitable character of single-phase опг- 
rents for use with rotary converters, we adhere to our opinion 
that the two-phase system is the most generally useful. 

The whole issue depends upon the perfecting of the alter- 
nating current motor and its edaptability for the various 
uses to which motors are put. It is a question which is 


reoeiving much attention, and which, we believe, will ere 
long be satisfactorily golved. 


——— аа 


Ix another column we refer at some 

Pen ncs" Геро to an article which appeared re- 
Sources of Supply. cently in one of our contemporaries, in 
which it is sought to show that the total 

coat of production of light from a private generating plant, 
including fuel, intereet and depreciation, maintenance and 
repairs, is less than the cost of obtaining current from the 
public supply companies’ mains, even when the number of 
lampe installed is as small as fifty 60-watt lampe, the chief 
fallacy in the argument being that an impossible number of 
burning hours is assumed as a basis for calculation. It ів 
evident that apart from all other considerations, a private 
installation cannot commence to be remunerative until the 
saving in the cost of production, as compared with the price 


charged by the supply companies, is equivalent to all the 
costs incurred by the establishment of private generating 
р exoept those common to both systems. This is a very 
vy initial disadvantage against which the private 
generating plant has to work, and having regard to the 
various systems adopted by thesupply companies upon which 
the charge for current supply is based, and which are 
ially designed to reduce the cost of current to the con- 
sumer in proportion to the quantity consumed, the number 
of lamps installed, which would render a private plant remu- 
nerative when compared on the basis of actual money cost 
alone with the supply company’s charges is rapidly 
becoming higher and higher. To take a concrete example, 
let us suppose that the ideal installation assumed by our 
contemporary, in which all the 50 lamps were lighted for 
1,800 hours per annum, be situated in a locality where the 
system of charge for current by the supply company is 7d. 
pər unit for the first hour of maximum demand per day and 
1d. per unit after, and рр that during six months these 
lamps burn for seven hours per day and during the 
remaining six months three hours .day, the cost per 
annum, including £1 meter rent, would be £51, which is at 
the rate of a trifle over 2d. per unit, or leas than the esti- 
mated oost from the cheapest form of equivalent plant, 
ramely, a turbine with accumulators. There can be no doubt 
that in large hotels and other institutiong where power is used 
for а variety of purposes, the additional steam power and 
attendance required for the generation of electrical energy 
for lighting becomes a very е matter, but when it 
becomes а question of putting down motive power and 
plant solely for the purpose of lighting by elec- 
tricity, the size of the installation which would warrant such 
a course, is very largely oe by the expediency or 
necessity of having electric light, and the degree of difficulty 
or the inadvisability of obtaining it by any other means. 


| | It is curious to note the absolute neglect 

Рае ‘on both promoters’ and opponente' sides of 
“the real and vital point in Behr's high speed 
railroad. We can hardly imagine Mr. Behr is so unmindful as 
might be supposed of the influence of centrifugal force on rail- 
roads were we to judge by some of his evidence. He talks 
of speeds of 120 miles per hour, and makes mach of the fact 
that the centre of gravity is below the rails, as if this 
mattered one iota. A few phrases from the report of evidence 
before the Committee here follow :—* In Ireland .... 
curves of no more than 54 feet radius could be rounded at 
considerable speed” ; the italics are ours. What does 
considerable mean when speeds of 110 miles per hour are in 
question and under discussion. “ The centrifugal force was 
met or taken up by pressure on the guide rails.” The guide 
rails will simply serve to hold the carriage level or nearly so 
as it rounds the curves, but will certainly not take up the 
centrifugal foroe of passengers who, as we have previously 
pointed out, will simply hang like so many wet towels over 
their seat backs if really considerable speeds are run round 
serious curves. We know by personal experience that an 
ordinary Midland train will keep the rails round a curve 
which will throw a passenger over the end of his seat on to 
the floor. Mr. Behr is not going to alter the facts of centri- 
fugal foroe by means of guide rails. Evidence of the 

ossibility of safely running the train was brought forward, 

ut has anyone ever doubted the possibility of safely ranning 
at any speed on the straight ? One witness only, Mr. Shelford, 
by bis use of the words, “up to a certain point," when 
referring to the comfort of passengers, showed that he had 
the truth in his mind. There ought to be some evidence 
brought forward to show that any carves in the line have 
been calculated for the loose passengers, or we shall see that 
the speed will be at once limited, not by what the train will 
do, bat by the wet towel attitude of passengers. Has Mr. 
Behr ever run round a curve with his train at even 40 
miles an hour, when loaded with passengers on both seats? 
Since writing the above the Parliamentary Committee has, 
as will be seen from our report in another column, declare 
that the preamble of the Manchester-Liverpool Railway ВШ 
has not ben proved, which means that the scheme is dropped, 
at any rate for the present. 
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THE NEW TELEGRAPH STEAMER 
“VON PODBIELSKI.” 


Bv Pror. JAMIESON, M.Ingt.O.E., F. R. B. E 


(Concluded from page 772.) 


THE cable drums are each 5 feet 64 inches diameter on the 
tread, b7 1 foot 7 inches wide between the flanges. They ate 
internally geared, and the outside periphery thereof forms 
the faces of the brake drums. Consequently, when it is 
desired to pay out without the aid of the steam engine, this 
combination drum is the only part of the machine that 


revolves (except the holding back sheave), whilst the speed 


is entirely controlled by the brake. The drums run loose on 
a shaft which is common to both machines, being fixed to 
the frames and serving as a rigid tie between them. The 
brake rings are 6 feet 54 inches diameter by 10} inches 
wide, and the total weight of the combined machine is 81 
tons. 

The brake screws are worked by means of worm gearing, 
with the view of obtaining a fine adjastment. Messrs. 
Johnson & Phillips have, 
improvement upon 
the ordina or 
older form of brakes 
by fitting them 
with adjusting nuts, 
which enables them 
(after being regu- 
lated for any desired 
tension), to be re- 
leased as often as 
may be necessary 
and re-applied with- 
out the possibility 
of increasing the 
tension beyond the 
desired amount. 

The brake blocks 
are made of selected 
elmwood,  £ecurely 
attached to steel 
straps. Each brake 
band has a water 
service pipe fixed to 
ita periphery, with 
nozzles at intervals 
to distribute the 
water (coming from 
a Worthington 
pump) around the | 
face of the brake drum during working, and thus carry 
off the heat generated by friction, as wellas to keep the 
whole 7 smooth workin esu has ч ке - аге 
suspended on spri 80 that, when released, they will leave 
the brake Acuna equally and simultaneously all round. 
Moreover, the springs are adjustable, so as to allow for a 
reasonable wear of the wooden blocks. 

The hauling-off gear is driven by means of u 
driving chain, directly from the intermediate shaft of the 
machine. The driven wheel is connected to this shaft by 
means of ratchet gear, which turns it for pulling back the eable 
whilst being picked up, and allows it to run free when 
paying out, thus making 


owever, made an important 


of ^ 
The first and second motion shafta are carried in a self- 


contained steel frame, to which the engine bedplates and 
the main frames are attached, thus making a very rigid 


arrangement. 

The whole machine is fitted on the main deck, just aft of 
the foremast. The drums, however, rise up through two 
hatohes in the spar deck, and the starting levers, as well as 
the engine atop valves, and the brake screws are so placed 


close together, that they can all be most conveniently worked . 


by the engine cable man whilst standing on the upper déck. 


Fie. 7.— AFTER" PAYING-OUT MACHINERY OF THE CABLE STEAMER VON PopRIELSRI.“ 


tent steel 


the arrangement quite automatic, . 
as against the usual system of throwing clutches into and out 


THE AFTER PAVINd-OUT MACHINERY. 


This gear will be used chiefly for paying out long lengths 


of cable from the stern, and is consequently a single machine, 


with only one cable drum and one double cylinder engine. `· 


As will be seen from the accompanying figure, it is erected 
on heavy cast-iron frames, and the drum overhangs these 
frames. One large gear-wheel and two brake pulleys are fixed 
on the drum shaft between the frames. These brake pulleys 
will be run in water tanks to keep them cool, since they will 
be subject to much longer continuons rotation than those of 
the forward The brake bands are similar to those of 
the forward machine, but they are fitted with weighted levers, 
which is the general practice, An improvement has, however, 
been applied by the makers, whereby (instead of the weights 
being made to always act at the same leverage and the brake 
power altered by adding or deducting weights) the positions 
of the weights are adjustable slong the brake levers by 
means of a hand wheel and screw, so that the tension on the 


cable may be varied through a considerable range without 


adding or deducting any weights. The two brakes can be 
released bodily by means of a hand wheel and worm gear, 


and they can also be adjusted so that both act simultaneously 


or otherwise. A rod at the end of each brake lever is con- 
nected with a dash-pot to steady the movement and to 

obviate any jumping of the levers. 
The holding back gear for this machine has double jockey 
sheaves with brake wheels attached and running in a water 
made of cast- 


also as the frame of 
the gear. The 
shaft of one of the 
sheaves is connected 
to the pinion shaft 
of the machine by 
means of а steel 
pitch chain, wheels, 
and a olutch, во 


hauling - off gear 
when it may be 
necessary to pull the 
cable backwards for 
any purpose. 


meter on the tread 
and 13 inches wide 
between its flanges, 
whilst the brake 
pulleys are 4 feet 
6 inches diameter 
by 12 inches wide, 
and the toto l weight 


151 tons. The 
engine is of the same type and size as each of the forward 
ones, and is capable of developing 50 B. H P. at 250 revolu- 
tions per minute with steam of 80 Ibs. preasure per square 
inch. This machine is fitted on the spar deck near the 
stern of the vessel, just forward of the companion house to 
the saloon. A working platform is provided above the 
frames, so that the attendant can watch the cable as it leaves 
the vessel. All the various levers are arranged con- 
ot for working from this platform, with the exoep- 
tion of the telegraph to the main engine room and the jockey 
gear releasing wheel, as clearly shown by the last photograph, 
fig. 7. A revolution counter is connected to the paying-out 
drum shaft, and faces the man in charge of the gear, by 
which and the exact length of cable due to each re- 
volution the total quantity paid out per hour is ascertained. 
I did not observe any pianoforte steel wire paying - out 
фы for measuring the exact distanoes tra , and 
thus ascertaining the peroen 
has been so successfully ado by Mesers. Siemens Bros. 
in connection with their paying-out gear, or any instrument 
for graphically and continuously recording the dynamometer 
atresses. , 


| .. DYNAMOMETRRS. · Е 
The improved design of dynamometer which Messrs. 


iron, which serves 


that it will form a 


The 
cable drum is 5 
feet 6 inches dia- 


of the machine is 


slack of the cable, as 


r 


— 
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Johnson & Phillips have supplied, consists of a sheave with 
a carrier sliding on a central cylindrical tubular column ; 
this column acts as а dash-pot, by having a piston working 
inside thereof in oil or soapy water. In addition, there is a 
spring placed inside the column, which comes into action 

uring E lighter n ns d the — во that n 16 
sprin ox ines e moving weight is correspondingly 
aie This enables a greater scale range thronghout the 
lower stresses, and the corresponding scale readings are there- 
fore not directly determined by the usual dynamometer 
formula, but by actual trial. 


OaBLE TANKS. 


The three circular cable tanks (as shown in vertical 
section and plan by figs. 2 and 8 in this article), have & 
total capacity of about 20,500 cubic feet. They are 
each provided with crinolines, conical centres and open- 
ing bell-mouths to guide the cable as it into and 
from them, as well as three very neat seta of indented ladder 


receiving short lengths of picked up cable, or the foremast 

tank divided into two compartments so that the inner one 

might serve this purpose, even if it had to be a very small 

one. : 
ACCOMMODATION. 


Ample and excellent accommodation is provided for 
Oa Gertsung, his officers and men, as well as for Mr. 
Harry Forde, the ohief snbmarine cable superintendent (who 
is a son of the late Mr. Forde, of Latimer Clark, Forde & Oo.), 
and for Mr. Schneider, the chief electrician, and their 
respective assistante, 


TriaL Trip, &c. 


At the trial trip, which took place the other day on the 
Olyde, with very satisfactory results to all concerned in her 
design, construction, and equipment, as well as fnture 
management, it was evident that the Von Podbielski would 
prove not only one of the smartest and fastest cable repairing 
мешая, bat that she would turn out to be easily and quickly 


In the previous description I have mentioned two or three 
minor pointe wherein additions or improvements might 
possibly have been made with advantage, snd I shall just 
finish by stating that both the deep-sea and. the flying 
sounding machines, as well as the small turning-over gear, 
could be better and more effectually worked by small 
electric gren шт ошо three-cylinder m 
engines, thus avo the long exposed steam pi A 
the search-light projeotor might with тылары oe had 
slightly diverging instead of parallel rays. It is, however, 
complimentary to our shipbuilders and cable machinery 
makers to find foreigners still coming to this country 
with orders, and thus clearly acknowledging the previous 
practical experience and excellence of our engineers and 
electricians. mE 


THE EVERSHED METER. 


THE instrument described by Mr. 8. Evershed a fortnight 
ago before the Institution of Electrical Engineers in his 


paper on “А Friotionless Motor Meter,” is calculated to 


attract a great deal of intereet and attention, апа undoubtedly 
offers & solution of the problem of the motor meter in 
an d direction. It is a refinement of the well- 
known Thomson-Houston meter, the principal of which was 
due originally, we believe, to Messrs. Ayrton and Perry. 
The action may be recalled here as a text for our observa- 
tions on Mr. Evershed’s improvements, though it is probably 
better known than any other a us of the same kind. 
On one spindle аге mounted a drum armature without any 
iron, its commutator, and a disc. The armature 
carries a current on a shunt circuit from the supply mains, 
led in through brushes, and runs in the field of а large 
fixed ooil canying the main current. The copper diro 
turns between the pole gaps of one or more permanent 
magnets, When the instrument is running steadily, the 


portional to the 
given. 


ue on the armature balances the couple of the magnetic 
. not of the 
armature current and the main current, to the watts 
being taken from the mains. 

If the instrument is to work accurately, it must satisfy 
the following conditions :— 

1. The driving torque on the armature must be propor- 
tional to the product of the supply preasure by the current, 
the resistance of the shunt circuit being given. 

2. The twisting torque on the brake disc must be pro- 
the conductivity of the disc being 


gi | 

8. The conductivity of the diso must be proportional to 
that of the armature shunt circuit. | 

4. The torque, resisting the motion due to friction, must 
be small compared with the magnetic brake torque. 

5. For direct current work the instrument must be 
unaffected by external magnets. 

The Thomson-Houston meter meets the first condition 
exoeedingly well by Keeping the impedance of the armature 
circuit practically identical with its resistance, and the 


ATE - Е 


Oase ONLY REMOVED. 


mutual induction of the two coils ш compared with 
the pressure of the supply cirouit. We have never seen any 
calonlation of the difference between the induotanoe 
resistance of the shunt circuit, but it must be very small. 

The second condition is also fairly well met. Great care 
was taken to get constant magnets, and we believe that they 
have generally proved satisfactory. The condition imposes 
a fairly low limit of speed on the instrumenta, since the 
brake action of a permanent magnet on a rotating disc is 
not strictly proportional to its speed, owing to what would 
be called in a dynamo, armature reaction, which at moderate 
speeds is quite appreciable. We believe that at speeds of 
100 per minute the Thomson-Houston meter has no serions 
error due to this cause, and at low speeds it is negligible. 
At higher speeds the flux of the magnet is driven outside 
the diso, almost as if the permeability of copper in motion 
were leas than when at rest. | 

The third condition is fairly met by the use of the same 
metal, copper, for both the armature circuit and the brake 


T. XS wet dA. 


w 
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disc. As, however, the diso is being continually heated by 
the eddy currents due to the magnet action, though at 
different rates at different speeds, while the armature is 
heated by the shunt circuit at a constant rate, this source of 
error cannot be wholly eliminated. Here again, however, 
the restriotion of the range to low speeds, requiring small 
кшш» currents {о drive the diso, may keep the error very 
O. a m 
The fourth condition was never met satisfactorily by the 
Thomson-Houston meter, even by the device of the starting 
coil. The friction occurs in four pointa—at the pivots, at 
the brushes, at the counter, and in the air. Mr. Evershed's 
mode of dealing with the pivot friction appears to be exceed- 
ingly satisfactory. Arrangements of the same sort of idea 


— 
Слав AND Евонт Оозвинт Соп. REMOVED. 


have been used by many inventors for different but 
we know of no case where magnetic attraction has been used 
to balance gravity во successfully, and the behaviour of the 
whole moving part of the meter, oscillating with the move- 
ment of the table without its rotation being in any way 
affected, is а very pretty sight. The device of an elastic 
commutator is a refinement in construction which we believe 
to be quite new, and is evidently very valuable. The mode 
of working the counters seems a doubtful improvement. It is 
decidedly complicated, and appears to be introduced to meet 
the difficulty resulting from free pivoting rather than to 
avoid an amount of friction which might be excessively 
amall, Air friction is not dealt with, but is certainly unim- 
pares and is not widely different from being proportional 
to the А | | 

The fifth condition was never met at all in the Thomson- 
Houston meter, ably because this instrument was 
designed for alternating currents, but is provided for in this 
meter by the пве of two armatures and two field coils. 

The net result seems to be that while the great defect of 
the old meter—friction—is almost entirely eliminated, the 
other errors, which even then were not important, are largely 
redaced through the instrument being run at lower speeds. 
The diagram of the constant of the machine was striking 
evidence of its range and accuracy, and it is very satisfactory 
to find it corroborated so closely by the results obtained at 
the Board of Trade, 


The discussion on Mr. Evershed's paper turned mainly 
on two points, the complication aud the noise of the ticking, 
but Mr. Evershed found no diffioulty in replying to both. 
Complication is, after all, as he pointed out, а question for 
the makers. Simplicity is no virtue in a machine that won't 
keep in order, and complication is no objection if the me- 
chanism never requires handling, given of oourse that it 
does not increase the oost too much. Prof. Ayrton’s illus- 
tration of a watch was appropriate. By his design of a 
magnetic suspension, Mr. Evershed has taught us to do a 
very useful thing in a very simple way, and probably the 
lesson will be extensively applied. Possibly his challenge to 
produce magnetic floating may be taken up. His measure- 
ments of the frictional constants of his instruments were 
interesting evidence of their really scientific design, as were 
also his diagrams showing the exact effect of vibration on 
pivot friction. 


CONTRACTS WITH CORPORATIONS, 


TE decision of Mr. Justice Farwell in the case of Ше City 
of London Electric Lighting Company v. The Mayor, &o., of 
London, а report of which we ablished in two recent issues, 
raised certain pointe of law which are of considerable interest 
to those concerned with the supply of electricity. To the 
details of this case with which our readers are probably 
familiar, we need not again refer, but there are certain oon- 
clusions which can be derived from the luminous decision of 
the learned judge who tried the case which merit more than 
& passing notice, ш 

The salient points under discussion in this case were а) 
whether a contract for the supply of electricity is one whi 
oomes within the scope of Section 42 of the on of London 
Sewers Act, 1848—(to the text of which we presumably 
refer) ; (2) whether a person holding shares in a company 
was “ indirectly interested in the company so as to render 
void any contract entered into between that company and 


the Corporation. The text of Section 42 of the Act in 
question is as follows :— | 
Tbat no person, a Oommissioner, or a member of the Oourt 


a member of the said Oourt of Aldermen or of 
so in or concerned therein shall for every. such 
offence forfeit and pay the sum of £100 to pay any person who shall 
sue for the same, to be recovered in any of the superior Oourts by 
action of debt or on the case. : 

The learned judge held that the words which we have 
printed in italics were not sufficient to include a contract 
relating to electric lighting, but that the operation of the 
section must be confined tc contracts of construction only. 
The strongest point in the judgment was that which dealt 
with the possible consequences of a refusal by the Court to 
enforoe the contracts of the Corporation. | 

In was contended by the defendants that the mere fact 
that any Commissioner, Alderman, or Common Councilman 
is at the date of the contract or afterwards becomes the 
holder of one share in the contracting company renders the 
contract void, but Mr. Justice Farwell clearly showed that 
Section 42 of the Ойу of London Sewers Act, 1848, refers 
only to what he termed “construction contracts,” under 
which denomination it would be impossible to place a oon- 
tract for the supply of electric light. The clause in ques- 
tion,” said his Lordship, “if construed as the defendants 
contend, would ‘create a novel and far-reachin Оо.рлашоы 
affecting not only innocent third persons but the 
and citizens themselves. For example, I am told that the 
Commissioners are 91 in number, and the Common Council- 
men more than 200, and there are besides several aldermen. 
According to the defendant's contention, if anyone of this 
numerous body, either at the date of the execution or at any 
time during the subsistence of a contract to supply gas held 
a single share in the supplying gas company, the whole con- 
tract becomes ipso facto and irremediably void.“ 


* Т6 has since come to our knowledge that the Court of Common 
Oouncil have passed a resolution in favour of an appeal in this case. 


866 


THE ELECTRICAL REVIEW. 


[VoL 46. Мо. 1,174 May 25 1908. 


Although in the case under review the electric lighting 
company has been fortunate enongh to escape what might 
have been a disaster, it is useful to know that in all dealings 
with corporations it is desirable to take | 
carethat no members of the corporation 
are interested in the undertaking of 
the company. And it requires no very 
large stake to render а n “inte- 
rested in a contract for this purpose. 
In this connection reference may use- 
fally be made to the Municipal Corpo- - 
rations Act, 1882, where the n 
fications for being elected and for being 
а councillor are set forth in Section 12 
of the Act as follows :—If and while 
a person (a) is an elected auditor or a 
revising assessor or holds any office or 
place of profit, other than that of mayor 
or sheriff, in the gift or disposal of the 
Council ; or (b) is in seg ен or the 
regular minister of a dissenting con- 
gregation; or (с) has direotly or in- 
direotly, by himself or his partner, any 
share or interest in апу oontraot or 
employment with, by, or on behalf of 
the Council. 

But a person is not disqualified, nor 
is he deemed to have any share or inte- 
rest in such a contract or employment 
by reason of his having a share or 
interest іп (inter alia) any company 
which contracte with the Council for 
lighting, or supplying with water, or 
insuring against fire, any part of the 
borough. But for this provision a 
oouncillor could not have held shares in 
4 gas or water company contracting with the Council. 
[Todd v. Robinson, 14 Q B.D., 739 ; 54 L.J.Q.B., 47.] 

So jealous are courts of equity in all matters where 
judicial discretion is likely to be prejudiced by monetary 
interest, that the Lord Chancellor himself has been declared 
diequalified from adjudicating in a matter which involved 
the interests of а company in which he was а shareholder. 
[Dimes v. Grand Junction Canal, 8 H.L.C., 759.] And 
again, where а firm of engineers had contracted with a local 
board to make alterations to gas fittings in a town hall, they 
ien gin the defendant, who was а member of the board 
and а builder, to erect кош fer the p of enabling 
them to effect the alterations. It was decided by the late 
Mr. Justice Field that the defendant was interested in a 
CA with the board. [Tomkins v. Joliffe, 51, J.P. 
247. 

And where a trustee of a turnpike road let his horse and 
cart at а certain sum to a contractor for works on a road, to 
be used in the performance of the works, it was held that 
he was liable to а penalty ag c. interested in a contract 
1 5 the turnpike trustees. [Towsey v. White, 5 B. O., 
125. . 


THE METROPOLITAN RAILWAY AND 
ELECTRIC TRACTION. 


On Friday last we paid a visit to the Earl's Oourt—High 
Street, Kensington, section of the Metropolitan Railway, 
which, as our readers are aware, has п electrically 
equipped for experimental purposes. During the week the 
electric train been ping to and fro, in preparation for 
the opening to the public, which took place on Monday, 
21st inst., an epoch which must be regarded ав a most 
momentous one in the records of the * Underground," not 
on account of the importanoe of the present undertaking, 
which in itself is trifling, but because of the fact that this 
event is but the forerunner of a vastly more weighty ooca- 
sion—the inevitable conversion of the whole system to 
electrical о ion. In view of this consideration, we give 
below a brief account of the work which has been done up 
to the pnt 

be line itself bas been in existence many years, affording 


an alternative communication between the important junc- 
tion at Earl's Court and the Inner Circle. It is abont 
three-quarters of & mile in length, and is eminently suited 
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{о experimental needs, including in that short, space gradients 
of 1 in 48 and 47, sharp curves, а tunnel, and cross-over 
roads; a severe curve occurs on a steep grade in the tunnel 
itself. The deep dip observed on the up road in our profile 
of the line is due to this track passing under another rail- 


way. 

The existing track has been in no way disturbed in carry- 
ing out the experiments. The electrical conductors are two 
in number, as взеп in the section given herewith, placed 
outside the rails at a distance apart of 6 feet 94 inches, and 
are maintained at a potential difference of 500 volta. There 


C У 


|<----- 
Becton or Твлок. 


із no connection with earth or with the running rails, and 
owing to the wide distance between the conductor rails, 
there is littlé likelihood of short circuits or shocks to work- 
uris The A pl of channel € weighing 
15 lbs. per „ carried on ordinary insulators, with в 
strip of leather to е au elastic bearing ; no feeders are 
uired save the direct connection with the power station. 
he train consists of six carriages, comprising seats for 80 
first-class, 96 second, and 136 third-class passengers—312 
in all. Each carriage weighs about 18 tons, empty, and is 
40 feet long, while the width is 8 inches greater than usual. 
The length of the train overall is 250 feet, and the total 
weight, loaded, is about 200 tons. The two end carriages, 
which weigh 54 tons each, include seats for passengers, 
guard’s compartment, and driver's cab; a complete equip 
ment of motors, &c., is provided at each end of the train, 
which is designed for a “shuttle” service, the motor coach 
шй е fore end of the train being alone used for pro- 
ion. 
The electrical gear includes four motors in each motor- 
coach, with a maximum capacity of 200 B. H P. each, made 
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by Messrs. Siemens Bros. & Co., the contractors for all the 
electrical work ; the controllers are of the series-parallel type, 
with three running positions :—all series, two series and two 
parallel, and all parallel, each of these being led up to by 
three resistance points. 

The maximum speed attained is 38 miles per hour, while 
the train can be stopped in its own length by means of a 
Westinghouse brake. A motor air compressor provides for 
the brakes and whistle. 

Contact is made with the rails by means of shoes, which 
are attached to each coach, and connected together, so as to 
bridge over the gaps in the conductors at cross-over roads, 
some of which are nearly as long as the 
train. * 5 rails are Rats р 

parts, causing some sparking, i 
but this will cease with constant use. 

The ooaches were built by Messrs. 
Brown, Marshalls & Oo., Limited, Bir- 
mingham, and are both handsome aud 
comfortable; indeed, they present as 
marked an improvement over the old 
style as the electrical equipment does 
compared with steam! They are 
lighted by electric lamps, four in series 
across the 500-volt terminals. 

Power is supplied to the line by 
means of two Siemens- Belliss gene- 
rating sets, each rated at 380 amperes, 
550 volts, at 380 revolutions per 
minute ; these are very frequently 
overloaded 50 per cent., without diffi- 
culty. The temporary pore station is situated near Earl’s 
Court Station, on land belonging to the company. The 
actual running of the train is most satisfactory; full speed is 
Ar attained in a very short time, and the control is 

ect. . 
ar our readers are aware, Sir W. H. Preece and Sir J. 
Wolfe Barry are the consulting engineers. 

The installation has been from the start, and is now, in 
charge of Mr. E. S. Franklin, assisted by Mr. Visger, for 
‚ Mesara. Siemens Bros.; we are pleased to add that the whole 
of the work is of home produotion. 


LEGAL. 


CHAMBERLAIN & HOOEKHAM v. тн CORPORATION OF BRADFORD. 
(Continued from page 821.) 
FRIDAY, May llTH. 


Wen the Court reassembled on the 11th inst. Mr. Onrers resumed 
his speech for the defence. There were, he said, no directions or 
description whatever to enable alternating currents to be used in 
Ohamberlain & Hookham’s fication. There were a million of the 
Thomson meters in use, and 90 per cent. of them сас рова арр 
to alternating currents. Therefore upon that no question could arise 
regarding alternating currents whatever else his Lordship mighe think 
the defendants had inf Nor was there any question that the 
defendants had infrin the plaintiffs’ armatare. They had not 
done that at all. The next point was with regard to the commutator. 
Bo far as that was concerned, the defendanta used a system abso- 
lately distinct from what was saggested in Ohamberlain & Hockham’s 
patent. That patent said, '' To avoid the friction of a brash.” Now, 
the defendants used a brush, and got rid of the friction in an 
entirely different way from Ohamberlain & Hookham. The 
d.fendants used brushes, and their whole system, so far as the com- 
mutator was concerned, was so distinct between the plaintiffs’ and 
the defendants’ systems that they could hardly be compared. In the 
plaintiffs’ there were the megoary cisterns. In the defendants, 
there wasthe silver. In the one there was the vertical arrangement, 
in the other the horizontal. Both got rid of the friction. In bis 
evidence Mr. Hookham himself admitted that the defendants’ com- 
mutator was materially different from his own. All the machinery 
connected with the commutator in the defendants’ meter was 
different from his own. In fact, the defendants’ solution 
of the difficelty of friction was absolutely different from 
the description in the specification of Hookham’s patent. 
The defendants did not employ mercury in any way. Me. 
Moulton had referred to the introduction of grooves in order to 
increase the үсү in of the eddy currents. O! course there were 
no grooves in the defendants’. He should like to bring to his Lord- 
ship’s mind that in the Johnson & Phillips’ case there were grooves. 
What the plaintiffs did was to invent a particular form of magnet 


with a number of biers, and to which Imray had called attention in 
his specification. Hoe said that the ordinary horse-shoe magnet 
might be made up. 

Mr. Wartan ssid Mr. Justioe Wills found that the pole-pieces 
were not grooved. He held it was а mere continuous pole-piece. 

Mr. Onera wished to say a few words about the poiat of constancy 
and power. What was put against the defendants was that the 
plaintiffs іа their combination did ute a for braking pur- 
poses which was both constant and powerful, and the merit, or the 
claimed merit of 16 was in the combination of constancy and power. 
Constancy, of course, could be obtained merely by ageing. Во far as 
power was concerned, it was simply this. The greater the power you had 
on the magaet the slower were the revolations of your meter. The 
advantage of that was in altering the measuring power of your instru. 
ment. In the one case the meter revolved more quickly than in the 


High Street — 
Kensington — 


DIAGRAM OF GRADIENTS. 


cther, and wore out more quickly. There was no principle involved 
in that. It was merely a question of 

His LonpsHIP said he thought Mr. Swinburne said that be tore 
Hookham, constancy and power were mutually distracting and were 
cc-existent. 

Mr. Свтррз said he thought that the есі of Mr. Swinburne’s 
evidence was that constancy and power were well known in every 
sense, and what Mr. Hookbam really did—he ane te Ген give 


him every credit for this—was to invent, accor Justic3 
Wille, а form of ent magnet. Mr. Justice Wille, however, 
had never found that every m t which hap to have con- 


stancy—of course, every magnet some, as ageing was well known 
—was an infringement of what the plaintiffs did. 16 was only a 
question of degree. The defendants had constancy, and a small power 
was sufficient for them. He a A gs you could not have a 
without power, and a magnet which must have power must have con- 
stancy. What Mr. Hookham did was to describe & particular form 
of 1 in which he bad both constancy and power. It would 
really be incredible and impossible to say that no constant magnet 
was to be used by anyone except Mr. Hookham, because every magnet 
had some power. 

His Lo&RpsHiP: You вау the idea of combining constancy and 
pore was not patentable. You say you use an entirely different 

d of magnet, and that you areentitled to do so. 

Mr. Cripps agreed: He contended that the plaintiffs in the present 
case were in a peculiarly weak position as inventors. АП the 
principles were thoroughly ascertained and known, and the most they 
could claim was the particular form of application. Bearing in mind 
what he had said that power here was only а matter of degree whether 
the brake spun a little faster or a little slower, they got jast the ame 
recording instrument by either one or the other. Then Mr. Hookham 
said in his specification that for small installations he “ preferred” a 
number of small maguets—bar magnets substituted for the large 
magnets in the drawing. There they had Mr. Hookham saying— 
very properly—that in place of electro-magnots he preferred a 
particular form of magnet, that form being a number of bars with 
artificial iron poles. When that was done—that was to oa after 
this arrangement of bars and poles had been built ap, 
the permanent magnet was practically constant. But that was 
not the essence of Hookham’s iuvention at all, bat merely 
a direction of a preferable way of carrying sit out. The 
claim in the plaintiffs’ specification was (1) "An electricity 
meter for measuring currente, consisting of an electromotor with 
constant field, arranged sabstantially as hereinbefore described and 
illustrated in the accompanying drawings, the said electromotor beiog 
combined with an electric brake aleo moving in a constant or nearly 
constant field, preferably the same field as that in which the armature 
rotater, substantially as herein described.” Now, that was quite 
distinct from the defendants’ meter, which wasa meter for measuriog 
energy, and which was absolutely distinct asa machine, and al«o dis- 
tinct as to all the chemical agencies RIE The plaintiffs’ claim 
said: An electromotor with constant field” The defendants did 
not do that; it would be absolutely destructive to them. Апа then 
the ршн said: “ Arranged as hereinbefore described." Well, but 
the defendants’ whcls arrangement was absolutely distinct in every 
feature from the plaintiffs, so far as the motor was concerned. 
It was quite clear to his (Mr. Oripps's) mind, with regaid 
to this first olim, that there was no infringement. The 
defendante’ arrangement was a different arrangement, applied 
differently, and for a different object. Then the third claim which 
was relied upon was this: In electricity meters, the use for the 
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purpose of procuring a powerful and constant ma fleld of per- 
manent magnets arranged as described, with very polar surfaces 
closely fronting each cther so as to form а narrow slit in which the 
disc armature revolves, whether tbe same be magnetised in position 
or otherwise, and the means described for regulating the same when 
or if necessary, substantially the same as herein described and in part 
illustrated in the accompanying drawioge. Mr. Moulton bad care- 
fally confined himself to only reading that claim, without making aay 
comment upon it. That claim, however, did not carry the matter 
ару farther tban the fict claim, and everything, therefore, 
turned up:n the first. The others were subsidiary incidents of 
the first-they simply followed what had gone before. As 
fo the disc armature, the defendants were outside that. The 
claim was for a disc armatare—a powerful and constant mag. 
netic field for the diso armature of the motor. In the defendante’ 
machine a disc armature was not the motor, and there was по con- 
stant field at all. So they came to the magnet point, which seemed 
to him to be the litigious point between the parties. Ол that point, 
material evidence had been given in this Court which had not been 
before Mr. Justice Wills at sl), and he (Mr. Oripps) thought the 
evidence here given was absolutely conclusive on the point of in- 
fringement. Mr. Justice Wills found that the plaintiffs’ epecification 
contained all the theory on which Mr. Hookham based bis invention, 
and that it had not хеп done before. But here, in this case, the 
defendants had shown that it had not only been previously disclosed 
in principle, but had been practically carried out before Hookham's 
specification appeared at all. If be (Mr. Cripps) oculd point out 
that what Hookham did by bis patent had, both in theory and prac- 
tice, been previously disclosed, then what became of the suggested 
invention? It was clear that Marcel Depres knew the theory. Во 
far as the brake was concerned, it was nothing but a question of 
degree. It merely meant whether the copper plate ran slower or 
faster. Those wbich ran the quicker wore out the quick:r. The 
learned counsel submitted that these things were well known, and 
that the defendanta were entitled to take advantage of public know- 
ledge. Henext referred to the magnet, which he said the defendants 
had induced Prof. Ayrton to out of an ampere measuring 
meter made 18 years ago. This magnet he said had been in use for 
18 years—long before Obamberlain &  Hookham's specifica- 
tion—and had been ратл constant for 18 years. As regards 
strength, it was, as he was told, a great deal strorger than 
the magnet which the defendants used. Prof. Ayrton had tested 
that magnet which had been in ше for 18 yeare, and fcund it was 
constant and more powerful than the magnet which the defendants 
used. The snswer, therefore, was that there was no question of 
theory.  Oould it then be said that it was infringement for the 
defendants to use a magnet of that constancy and power? Oonstancy 
could be obtained by a well-known method, and as regards the com- 
bination of constancy and power, it was merely a question of degree. 
He would not trouble bis Lordship with Ayrton and Perry’s speci- 
fication, because it was admitted on all bands that they disclosed the 
whole theory. He must take Mr. Justice Wille’s jadgment that they 
did not go beyond the whole theory. The difficulty Ayrton and Perry 
bad to contend with was the friction theory. The learned counsel next 
referred to Abel's specification of 1884. He said that there was really 
no difference in form between the magnet there and the one used by 
the defendants. As Mr. Swinburne had said, if three or four of those 
megaete had been put sid: by side, they got the defendante’ exactly. 
There was also claim 5, which was:—" The construction and 
arrange ment of parte forming a commutator making contact by means 
of mercury placed in insulated vessels, the axis of revolution of the 
commutator being vertical substantially as bereinbefore described.” 
Не would not dwell on tbat now, but he mentioned it, becsuse it was 
a point that might be raised heresfter on the question cf validity. 
But to sum up his argument, he would гау this. He would not my 
it was admitted, but there was no serious dispute that the defendante’ 
machine or combination was quite distinct from that of the plaintiffs. 
It was for energy in the one case, and for current in the other. It 
was admitted elso—or not seriously disputed—tbat the claim of the 
plaintiff was entirely based оп а law known a‘ the time, and was 
for a combination carrying out what was then s well-known law. Во 
far as motor power sgain was concerned, the machines were distinct. 
The real difficulty felt at the time was as to friction; and, so far as 
mechanical means for getting rid of that difficulty of friction were 
concerned, those of the defendants were entirely different from 
fhose of the plaintiffs, and the theory of getting rid of it bad been 
disclosed in an кише раша before the date of plaintiffs’ patent. 
As to the brake, the only matter claimed by Mr. Hookham was con- 
stancy and power, and Mr. Swinburne had told the Court that both 
were matters of degree. Bo far as constancy was concerned, the 
defendants used & method well known before Hookham's, and so far 
as power was concerned, it did not matter whether one magnet was 
of a certain power ascomya’ed with another. The defendants used 
a magnet distinct in form and power from that cf the plaintiffs. The 
defendants used simply the ordinary common form of magnet, and 
viewing all the facts, be submitted that there was no substantial kind 
of infringement here at all. 

Evidence for the defence was then called. 

Mr. S. 2. рв FERRANTI, examined by Mr. Onrers, ваід be had had 
great experience in all electrical matter. He was one of the first elec- 
tricians to deal with the question of mete:s, bis first attempt to make 
one being in 1882. He eucceeded in bis attempt at the end of 1883 
or beginniog of 1884. He then produced a continuous current meter, 
and it had been very largely used since then. · 

Mr. Cripps: It has teen suggested that Mr. Hookham first solved 
the difficulty of measuring currente by meter. Is that so? 

Wrrness: No. I saw his specification directly it was out or 
printed and I thought at the time that it detcribed a тегу inferior 

netrument to the one I had already produced. Toat might sound 
tgotiatical, but I did thi-k that the patent was a retrcgrade step. 


Oontinuicg, the Wrrames said that the sale of electrical meters 
came into commercial use in the latter part of 1886. Very little was 
done with regard to electrical meters before 1886. In fact, there was 
no commercial demand for electrical meters before 1888. The meter 
produced (one of Ferranti's) was an example uced in 1884, and 
shown at work at the South Kensington Exhibition—at the Health 
Exhibition, or one of them—on a lighting circuit. It was found 
in practice that the meter would start with a single lamp, and 
measured up to 20 lamps with very fair accuracy. The business in these 
meters had rapidly increased, and at the present time there were 
perhaps 40,000 of these current meters being used in Кор! 04 of that 
pattern, but not of that particalar shape. It was not really until 
1838 or 1889 that ele ctrio lighting had made any advance in England. 
The defendants’ meter was an energy meter. An cnsrgy meter was 
entirely distinct from & current meter, and was totally different. In 
а current meter you mast have осе element constant, vis , the field or 
srmature. In the defendants’ meter it was not necessary to have a 
constant field in connection with the motor. To have constancy in 
anenergy meter would be destructive. He was acquainted with the 
arrangement of Mr. Hookham's meter with regard to the friction. 
He thought it was а bad аттаср ment, and did not succeed in getting 
& low friction. He did not find any similar method of dealing with 
the friction in the defendante’ meter. Tho. commutator in the 
plaintiffs! meter was distinct from anything he found in the deten- 
dante’ meter. It was one of the elements which he considered 
unsatisfactory in the plaintiffs! meter, and which was satisfactory and 
proved to be good in the defendants. The defendants form of сош- 
mutator was a very special form. The commutator was a very 
important factor in producing an effective meter. Before the 
Chamberlain & Hookham patent it was known how to make a 
magnet constant. In his view the question of friction was 
most vifal, and the reason was that it was шой 
necessary to get a meter to start readily. Unlees it started readily 
with a "e omg pegs load u it, сзи р eam rim 
upon the lamps left burning ps ing, perbsps, 
18 hours out of the 24. Comm „it was most vital that tee 
meter should start well, and in order to get good starting you mu 
bave low friction. There was notbing new in constancy. 
There were several processes of getting constancy known аз ageing. 
Ageing reduced пе rial of the magnet perhaps some 15 per cent. 
For the purposes of the brake it was necessary, besides constancy, 
that the magnet should be powerful, so as to prevent the meter 
running too fast and so wearing itself out. Sup g the defendants 
had s weaker brake than what they used they would get a measuring 
instrument = would мег out beri There те no Mg rose 
in the le whatever; it was a matter of speed. 
к= element only, and did not affect the electrical law. 
He had made bimself к with the special form of magnet in 
the Chamberlain & Hookham machine. In the defendants’ machine 
avery ordinary form of magnet was used. It was a common” form 
of magret, and that was all that one could say abong it. Ia the 
defendants! machine one could put in as many cf those magnets as 
they wanted—two or foar, or any number necessary to get the best 
speed for their meter and brakes. It was merely a commercial 
question. There was no difference between the motor part of Siemens: 
instrument and the defendants’, except that the latter had got the 
silver commutator. Otherwise it was exactly the same. He hed read 
the Depres article. That article also stated the general law with 
perfect accuracy on the subject. It referred, further, to the qaestica 


Mr. Oairrs: you, as an electrician, would those figures 
(illustrations shown), if carried out, give a permanent which 
would serve the purpose, with a copper disc ав a brake ?—It would be 


these articles. Mr. Uppen 
had а perfectly complete and clear 


subject, 

Mr. Свіррв: Bapposing you were dealing with the question of a 
powerful motor, you obtain it by the plaintiffs’ specification by meats 
of a strong permanent magnet with a constant field ?— Yes, and in 
the defendants’ you get it by another way; you get a p i 
magnet іп a constant field. The motor in the defendante’ meter И 
made of two parts—the armature and the field. The field in this 
(the defendants) is a magnetic field in air, and is formed simply by 
the of an electric current. No iron or steel was used in either 
the field or the armatare in the defendants’ meter. In fact, the two 
machines were absolutely diffarent th 

At this stage the further hearing of 
Monday. — 


e сазе was adjourned until 


Monpar, Mar 14тн. 


Wan the hewringwas resumed, ав Mr. Ferranti had been uns voi iebly 
detained, his cross-examination was deferred, and Mr. Orippe (х tt 
defence called d 
Prof. Ewina, who in answer to questions, said he was a Fellow о 
the Royal Society, а member of the council of the Institeuon 
Electrical Engineers, a member of the Iostitution of Mec эг 
Engineers, and a member of several other scientific bodies. wien 
given much attention to the subjecta of electricity and magae 15 
and had made himself acquainted with the meter used by 
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defendants, and had carefully studied the plaintiffe specification. 
Having done so, he could not say that the defendante’ meter infringed 
the specification in any way. The specification was for a meter to 
measure electric currents, and the defendants’ meter was an 
energy moter. In order to got a current meter it was necessary to 
design the arrangements so as to ignore the magnetic force and secure 
a constant fisld for tbe motor. The other meter was sensitive, and 
the variation was vital and essential. The energy meter could be 
used for all sorts of purposes. Bo far as there wera special 
mechanical methods for dealing with the question of friction the 
defendants’ machine was not an infringement of the plaintiffs’. 
There was no resemb’ance between them. For instance, the oom- 
matator in the d: fondante’ was quite different from that described in 
the plaintiff.’ specification. The defendants uscd a form of com- 
mutator which was known for many years before the date of the 
plaintiff specification. It was known how to get constancy before 
that date. The defendants’ magnet in no way infringed that 
described in the plaintiffs’ specification. It was absolutely 
different. The ше of a permanent magnet to create 
power was well known before the date of the specification. 
After the article which was written by M. Depres, which was very 
clear, an electrician with a knowledge of his subject could easily hav3 
made such a meter as that used by the plaintiffs. The power they 
wanted on the motors was the driving power, and they wanted a 
powerfal motive power to reduce friction, so as to make the friction 
a negligible quantity. Zo far as vee power and motor were 
concerned, those of the defendants’ and of the plaintiffs’ were quite 
distinct. As to the brake, supposing they bad a particular 
of magnet on the brake, the speed wouid depend on the motor as 
the brake. One description givan by Батабат of a 
magnet might be construed as describing something very sim lar to 
the magnet ret forth in the plaintiffs’ specification. Ia order to get 
conetarcy, they wanted a magoet which should be as nearly as 
possible a closed magnetic circuit so as to reduce the loss 
of power; but there were other conditions equally important. 
There was nothing in the d.fendants' magnet which was not com- 
patible with what had been known and described prior to the 
pase specification. Witness was shown a msgnet which bad 
constant for 18 years, and ssid that, as compared with it, there 
was nothing different in the plsint ffs’ specification There was a 
difforenca in the building up, but the principle was the same, snd 
had been known for some years before. There was no basis for the 
suggestion that at the time Mr. Hookham made his experimenta per- 
manent magnets had been prac ically abandoned for the purposes for 
which compensation was required. They were in actual use. In 
Aryton Perry’s specification of 1882 there were described the 
rinciples of the law which were contained in Ohsmberlain and 
ookham. It was common knowledge, and there would be 
then no difficulty in getting a magset constant and of 
sufficient power. He had read in the plaintiffs’ speci- 
fication the description of what had been called in this 
case the vertical commutator, but that idea was not novel 
Witness was shown two models of esrlier instrumenta than the 
plaintiffs’ specification, and said that cach had a vertical commutator 
such as was described in the plaintiffs’ specification. Taking the words 
" disc armature," per se, in the specification, he, as an electrician, 
would at once understand that the werds meant the armature of the 
motor. Witness pointed out that in the specification Mr. Hookham 
said that the armature consisted of го and so, the commutator oon- 
sisted of so and so, and the brake consisted of so and so. 

Oross-examined by Mr. Mobrron: The defendants were actual 
users of their machine. In his specification the plaintiff etipu- 
lated for a constant field, or as an alternative, an armature of steady 

wer. 

By his description in the specification, it is plain that the plaintiff 
intended to use the same connections in his msgnet as you find in the 
defendants ?—I think that is so. 

The specification says that the electromotor might be of any of 
the ordinary kinds then in ове, At that time there were alternating 
current motors ?— Yes. 

And they were made exactly as in Siemens meter or the 
defendants’ meter ?— Yes.. 

Continuing, Prof. Ewinga said: The defendants’ meter measured 
energy, and never measured anyt else but energy, not one particle 
of the general principle of the plaintiffs meter was applicable to 
an alternating current moter. 

Questioned with regard to the getting of constancy and power in 

permanent magnets, the WrrNESS said he covld point to many pas- 
sages in specifications, &c, prior to the Hockbam specification for 
getting constancy and power in permanent magnets. The witness 
cited Elphinstone and Vincent, Siemens, Faraday, Jamin, Depres, 
D'Arsonval, and Ayrton. D'Arsonval's reference was a paper on 
electric telephones on concentric poles. 16 referred to the shape of 
magnets which were found to give good resulta in speaking on tele- 
phones. One pole was in the shape of a ring, and the other pole 
шш up in the centre, both on the same side of the telephone 
plate. 
Mr. Mourros: How in the world could these instructions tell 
the world the right way to get a good magnet for your brake? They 
showed the form of magnet which gave good results for whatever 
purposes they were used. 

Is there ду suggesticn here that the magnet was constant or 
powerful ?—Well, it gives gocd results. 

I pat it to you that the words, “ increases the effect," refer to the 
giving a clearer sound ?—It might be so. | 

May I put it to you that of all the things least of importance in 

n telephone, constancy is one ?—Well, cf course, constancy is not of 
nearly so much importance in а telepbone as in a meter. 

Questioned wih regard to Jamin’s references to magnets, the 
Witness could not agree that Jamin’s work was directed to increase 


the portative power of magnets. Jamin spoke of an instrament in 
which isse ad was i potent Н could not say whether Faraday 
at page 117 was talking ubout bar or horte shoe magnets. He 
Бош the whole of what Faraday taid was applicable to magnets 
of all formas. 

Prior to 1887 had you ever seen ons of the epecifications cited in this 
case ?— Prior to 1887 I was not much interested in specifications, but 
I certainly bad seen some of Marcel Deprcs's writinge. — 

Can you say you have seen one of these other pablicatione ?—Y«s. 
I have no doubt that I read Faraday. I had certainly seen extracts 
from Jamin, but I had not read all his papers. ‚ 

I ask you about the actual passa ted here. With the excep- 
tion of Faradsy, can you say you bad seen any опе of these passages 
cited in this case ?—I cannot at this date specifically refer to any of 
these passages as having bsen seen by me before, but I may say thir, 


there was nothing contained in those parsages I was not acquainted 
with | 


Oross-examination continued: He had not suggested that agein 
took out something like 15 per cent. He did not think it ever h 
the reputation of taking out the larger part of the magnetism. It 
would all depend upon the kind of steel used. н 

Mr. Мооглон: It does not take more money to make a good magnet 
than a bad one if you choose the right form, does it ?— Well, the pro- 
cess of ageing i», I think, one of cost. You have, of course, to pay 
more for good ma steel than for bad magnet steel. 

Qaestioned further, the Wrrmmas stated that the defendants’ was a 
cheap magnet so far as geometrical form was concerned. Abel's 
iostrument was a current indicator. He had never seen an Abel 
meter. Не thought the invention was practically the same as tha’ 
by M. Lippmann which Witness had seen. 

Re-examined by Mr. Carers: The saturation of ап electro- 
magnot was in all cases a question of degree. No electromotor with 
constant field could be used for measuring alternating currents. 

If you wanted a meter for alternating current, could you use the 
same field both for the motor and the brake?—No, it is quite im- 

osai ble. 
Do you know within what range of power the defendants use their 
magnets on different meters ?—I am told it varies as much as 50 per 
cent. I have noticed there are wide variations in the power of the 
magnets they use. 

Farther re-examined, the Wrrsmes stated he considered that from 
the directions given in the paper of 1884, Siemens's Energy Meter," 
any competent workman could have carried them out and actually 
made the meter. 

Prof. Wu. EpwABD AvnTON, F. R S, examined by Мг. Granam, said 
he had devoted a good dcal of attention to the question of the con- 
stancy of magnets. Oonstancy of magnets really depended, in the 
first instanoe, and to a very important degree, on the constitation of 
the stesl—the chemical composition of the steel. Secondly, it 
depended very materially on artificial ageing. Lastly, but toa much 
smaller extent, it depended upon the geometrical form into which 
the magnet was made. At the date of tbe. Hookham patent ho 
kaew how to make, and had made, a constant and powerful magnet. 
He had studied the manufacture of the defendante’ magnets in 
common with Prof. TLomson at the works in Massachusetts, wher. 
they were made in large numbers. The magnets were made out «f 
steel heated to s dull red heat. Then there was a very special form 
of ageing. Таеу were dipped 20 times successively loto boi iag water 
and into cold water, the operation occupying 13 hours. A large 
number of magnets were hung on a kind of chain arrangement, which 
was kept rotating continuously. That was how the magnets wera 
made constant. Prior to the ageicg the magnets were made into 
powerful magnete. The defendants used а very ingenious devica to 
magnetise their magnets. It was not the fact that at the date 
of Hookham's specification permanent magnets had been aban- 
doned where absolute constancy was required. Мг. Н xkham did 
not teach the world for the first time how to make a powerfal and 
constant magnet. He did not teach the world how to make either 
a constant magnet, or a powerfal magnet, or the two combined. 
Witness knew how to do it years before Hookbam's specification 
was lodged. 

R ferring to the Ayrton and Perry specification of 1882, the 
WrrmMESS stated that the only thing which vented them from 
making а successfal owe cial meter was their not knowirg how to 
make the armature and brushes with sufficiently small friction. The 
difficulty of getting a constant and powerful magnet did not stand 
in their way. He was in Court when Prof. Ewing was «xamined, 
and agreed with bim that Hookham's specification gave no directions 
how to make a satisfactory alternating current meter. Не did not 
think that an intelligent workman could bave made a successful 
alternating current meter after reading Hoc kbam's specification. 

Oross-examined by Mr. Mobrron: The plaintiff? meter consisted 


of an electric motor with constant field. It was not a safficient 


description, in his opinion, to say it consisted of an electric motor 
and brake. 

It has those two parts in it ?—Yes, with another addition which 
is vital—the constant field. 

Oross-examination continued: Electric motors, both for direct 
currents and alternating currente, were both known. If it were 
wanted to have sn electric motor with alternating carrents, you must 
have the alterna ing current both in your field and in your armature. 
He hoped every electrician would know that. Bupposing you wanted 
to get an electric motor for alternatíng current, & permanent magnet 
could not be used. He did not tell his Lordship that he thought Mr. 
Hookham considered he could make an alternating current meter 
with a permanent magnet as the field. In the plaintiffs’ meter he 
said-that the mercury commutator did not work. He found, for 
example, that by putting a little mercury into the оар he changed 
the reading by 15 per cant. There was no indication on the meter 
how mach mercury to put in. Tho bearing was again adjourned. 
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Tum bearing was resumed on Tuesday, when Prof. Азвтон was 
further cross-examined. This duty was undertaken by Mr. Walter, 
as his leader, Mr. Moulton, had been required to attend at the House 
of Lords in an ap on another electrical case. 

In answer to Mr. Walter, witness said that the defendante’ magnet 
by two processes was reduced in power, bat still it was a strong magnet. 
Mr. Justice FARBWBLL: Is there any definition of “ strong” in 
connection with electricity ! | 

WrrNESS replied that there was no definition of strong. They 
might have 900 lines or 1,000 lines. They were both powerful. Bot 
the term strong was only relative to something else with which it 
was compared. The defendants! was s magnet which had not a third 
of the braking force of his sixteen-yeats-old magnet. 

Mr. Warran: You bave spoken to this effect—that for the purpose 
of braking you prefer concentrated poles ?— Yes. 

Concentration at the ехресве of the magnetism is a disadvantage ? 
—1 do not know what you mean by concentration there. 

I ask you to assume that concentration can only be attained by the 
loss of msgnetism. The widening of the poles then would be an 
advantage ?—It is not tine. Assumirg what you state—which I 
must qualify as not being true—then it would be a mistake to have 
concentration because constancy is of great importance; but my 
own experiments show that you can get concentration and constancy. 

With & strong et?— With а strong magnet. Continuing, 
witness said that in Drage's paper, he showed small weights which 
made contact, and which went over the top of the projector, and it 
showed bow to make Biemens's armature to work with the mercury 
commutator. The model before him showed how to use the pools of 
mercury higher in the middle than at their sides. 

Re-examined by Mr. Свтррз, Wrrnzss said tbat the defendante’ 
msgnet was of a form well known to him before the date of the 
plaintiffe’ specification. There was no reference in the plaintiffs’ 
apecification to the use of silver for the purposes of the commutator. 
The defendante’ meter was merely the Siemens meter with the 
. Depres addition to it, and with silver in the use of the commutator, 
no reference to which appeared in the plaintiffs’ specification from 
beginning to end. 

Mr. Fernant! was then recalled. In answer to Mr. Crirrs, he said 
that if there were any description in the plaintiffe specification of 
the current meter, then it was a deficient description ; and, so far as 
tbe instrument was described, the meter would not work at all with 
slternating currente. He did not think the thing could have been 
understood when it was written. Р 

Oross-examined by Mr. Warn ER, Mr. Fergant said that in 1887 
it was not generally known how to make alternating current me tors, 


but present knowledge showed tbat with the then existing кир 


tions and instruments, they could have made instruments which wcu 
bave worked with alternating currente, 

Mr. WALTER: You have spoken about the constancy of penne 
magnets. Before the date of Hookham’s specification, what do you 
say as regards what was known of the constancy of permanent 
magnets coupled with strength. As I gather, what bad been done 
was to expose the magnets to some of the conditions to which they 
would be exposed in uee—such as temperature—until they got down 
to the condition in which, when in use, normal circumstances would 
not sffect them ?— Yee, they were subjected to conditions whereby, 
when put in practical use, they would not be affected by similar con- 
ditions afterwards. He thought that the silver brushes were very 
important and more durable and certain than copper ones. He was 
" afraid” he was an inventor. He did not say he would bave invented 
Hockham'e, but pes king from knowledge oom mon at the time of the 
specification, the instrument could have been made. The informa- 
tion others had given left nothing to the imsgination. Uppenborn 
and others bad fully described the theory, and how to carry it out in 
every detsil for a commercial meter. ө Was no suggestion as to 
making the brushes with silver, which, witness considered, added to 
the life cf the meter, but otherwise the knowledge before the specifi- 
cation was sufficient. 

Re-examined by Mr. Cripps: Mr. Farnranri said that both the 
theory and practice of the instrament were set forth by Depres most 
completely. Siemens would bave worked for a long time with cop 
brusbes, but silver was better. It was a refinement of practice. The 
plaintiffs! commutator was intended to be an improvement in prao- 
tice, bat it had not proved so. Witness would not measure alter- 
nating currents by an arrangement consisting of an electromotor 
with constant field. The arrangement in the specification was, in his 
opinion, entirely wrong. The difficulty of the Hookham meter, as 
an alternating current meter, was that the magnet proposed did not 
vary at the same time as the current in the armature. This was quite 
a complex electrical matter to anybody but a technical person, but if 
anybody tried to construct a meter on the lines shown by Mr. Hook- 
bam, he would get something which was utterly snd hopelessly 
wrong. 

Prof. Вп.удвсв P. Тномрвом, examined by Mr. BousrIBLD, said 
that ip the plaintiffe’ specification the first method of getting oon- 
stant field was by gettin manent magnets, and the other by 
having electro-magnets which were saturated. 

Ву Mr. Warrer: If made on the lines described in the specifica- 
tion, the instrament would not work as acurrent meter. 

His LonpsHip remarked that in making his instrument the 
plaintiff might not have adhered to his specification, and one answer 
expressly atated so. 

This closed the evidence in the case, and Mr. BousrPrELD addressed 
the Comit on behalf of the defendants. He desired to recall the 
fundamental principle that they wanted in a meter to register accu- 
rately the number of amperes passing through it. The current meter 
registered equally every hour whether the voltage was increased or 
not, whereas the energy meter registered the current multiplied by 
the increased force, The defendants’ meter was an energy moter, 


аас зе the plaintiffs said it was an infringement of their current 
me 


In an energy meter they had two requisites, first the outside field, 
which was of large wires—if small they would become tco hot—and 
they had the interaction of the field, a fixed part, and the armature 
the moving part. There were two interacting things, fixed coile and 
movable, with a current passing through them. The difference 
between this case and that before Mr. Justice Wills was this. In the 
case before Mr. Justico Wills, the defendants had the carrent meter. 
They had a meter with s permanent electro-magnet built up with pole- 
pieces at the ends; and the armature was of the plate ‚ 80 that 
they had the arrangement which Hookham had described in his 
specification as using a disc or cup at once ав а motor and а brake. 
They had, therefore, absolutely identical elements which made a 
current meter—a constant field with an armature develop- 
ing the 1 force of the current, varying with 
the potenti The defendants had not, in that case, the Biemens 
meter. They had infringed with a current meter. Batinthe present 
case they had an energy meter identical with Siemens. The sab- 
stantial points which differentiated the two instruments were these 
In the plaintiffs’ they had first a constant field, next special arrange- 
ments for minimising friction, and third, etrorg power in order to 
reduce friction. Every witness, he thought, agreed that the difficulty 
of overcoming friction was tbe real practical d fficulty at the time. 
Hookham made bis drivirg force very large, and the friction conse- 
quently very small. Inthe defendante’ meter, so far from bavinq 
constant field, there was a field, one component of which varied wi:h 
the current ani the other component of which varied with the 
electrical force; and their method of reducing friction was now very 
different from that of the plaintiff.. Mr. Justice Wille had treated 
permanent magnets in the case before him as if they were not an 
essential of the first claim, which only dealt with the constant field. 

Mr. Jastioe FABwELL: Mr. Moulton puta it forward that what you 
have done is а breach cf Claims 1 and 3, and Mr. Justice Wilis said 
it was а combination of all the elements. 

Mr. BousrFIELD thougbt that Mr. Justice Wills did not mean that. 
Waen he said it was a combination he was referring to the oom- 
bira'ion in the first claim, and he went on to say that he had come 
to the conclusion that there was substantial identity—in other 
words, that s case of infringement of the firat claim was made out, 
bat on the sixth claim—imorovement in pole-pieces—Mr. Justice 
Wills found that the d-fendants had not infringed that. 
Therefore combination of all the elements of the whole 
of the claims could not have ben meant. And as to 
Olsim 3, that was a claim for something less than the whole thing 
which was claimed in claim 1. But, having regard to the fact that 
that third claim dealt with scmething not in the provisional speci- 
fication at all, he (Mr. Bousfield) submitted that it was a claim which 
could only be infringed if one used a motor auch ss was substantially 
described in claim 1. He submitted that if the defendants did not 
infringe claim 1, they could not infringe claim 3. Olaim 3 was only 
a detail in the working out of the invention in claim 1. Plaintiffs 
had a magnet with big ends in order to get s powerfal motive force ; 
and the defendants had s different arrangement, for although 
they also obtained a powerful driving force they had no iron, and 
they relied on two coile—the coil which carried the current and 
the inner coil. The difficulty of getting over the question 
of friction was got over by the defendants also in a way 
very different from the arrangement adopted by the plsintiffs. 
Both as regarded the powerful field and the diminution of friction, 
the defendants were working on different lines from tho plaintiffs. 
Continuing, the learned counsel said that, of course, the defendants 
had got an electric brake moving in a conetant field. Their defence 
with regard to infringement might be summed up in the broadest 
way in saying that the plaintiff? was a patent for a current 
meter, and the defendan's' was an energy meter. The defendants 
also said that they did not infringe, even if his Lordship took 
his learned friend's point about its being used iu a constant 
circuit, во as to be a current meter. Even if his learned friend was 
right about that, still he (Mr. Bousfield) should say it was not 
ап electromotor substantially as described, because it bad gota 
constant field. It had not got an arrangement for giving a powerful 
driving force, and for minimising friction which were the 
features which governed the construction in the plaintiffs’ вресій- 
cation, so far as the motor was concerned. Up to a certain point 
the defendants’ was accarate as an energy meter, but after that point 
it ceased to be a meter at all. The learned counsel next referred to 
the third claim, and the question of infringement on that head—vis , 
the question of disc armature. He said that really this claim was 
never intended to cover either the use of permanent for the 
motor, or for the motor and brake combined. The case actually 
illustrated, was the motor and brake combined—one disc. He 
submitted the words "disc armature” showed that the claim was 
never intended to apply to the use of permanent magnets in the 
motor or the motor and brake combined. The claim bad no applica- 
tion for magnets used solely for braking purposes Of course, this 
was an additional point tothe other te. 

His Lónpsurp: I thought you did not take this msgnet ? 

Mr. BousriELD replied that that was so, but a great many points 
were raised about that, and it was necessary to deal with them all. 
He submitted tbat the claim in question was never intended to apply 
to the use of constant and powerfal magnets in connection with the 
brake, bat cnly in conjunction wi h the diso armature. Referring 
to the magnets the learned counsel said it could not pos- 
sibly be said the defendants used the form of magnets invented 
by Mr. Hookham. The defendants’ principle was to let the 
magnets down to such s point as to make them sufficiently constant. 
They then took two or three magnets, or more if necessary, in order 
to get the required power. That was to say, the defendants got their 
constancy in the old way, and got their power not by any special 
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construction of magnet but by having two magnete, or, if necessary, 
three or more until they got power enough. He contended that 
Mr. Hookbam, although he mentioned sn alternating meter in 
his specification, excluded it in his claim.  Rsferring to the 
alleged anticipations of the plaintiff patent by Siemens 
and Depres, so far as the principle of constancy and power 
in the magnets was с ncerned, the learned counsel said that the 
t on that was that they were following the line laid 
down by Siemens. If the plaintiffs said that their specification 
excluded the defendante’, the defendante’ answer was that the 
plaintiffs going on that line, destroyed their own specification, 
because what the defendants did was like Siemens. 


The hearing was again adjourned. 
WzpNESDAY, May 16тн. 
Mr. Mourronm, ia replying on the whole cave, said he an the 
case by stating that the plaintiffs accused the defendants, the Brad- 


ford О tion, of using a meter in which there was a constant 
field, and in which permanent ts used for the brake were 
werful and constant according to which the plaintiffs claimed 
claim 3. The difference between his learned friends and himself 
on the third claim was one very much more of law than of fact. Во 
far as fact went, his learned friends had never met the evidence of 
Mr. Dagald Olerk that the circuit on which this was to be put, was a 
circuit of practically constant potential, and the consequence of that 
was that the armature in this case was practically of constant 
strength. The defendants said that their instrument was 
to measure energy, and not to measure current, and even that when 
they used it under circumstances, where in fact it measured 
current, it could not come within the plaintiffs’ patent, 
because it was used in circumetances which were different. But 
һе would say further that the plaintiffs’ instrument was con- 
structed on purpose to be used under circumstances such as those of 
Bradford Corporation. There wasa device mentioned in the plaintiffs’ 
patent which they did not claim, because someone else had done it 
before, and that was the starting coil. That was a coil which would 
deetroy the serviceability of a meter if it were put on any circuit of 
higher electromotive power. The plaintiffs worked their meter in a 
constant field, and they got 16 by permanent magnets. Supposing 
that Bradford worked their meters in a constant field, they might get 
it from any source. If they kept their mains constant, the pressure 
was constant, and they bad not denied it, and so they had been taking 
a convenient source for a constant field. Bat how did a field obtained 
from those mains differ from one obtained from secondary batteries ? 
But Bradford had used it as a constant field, and therefore bad used 
it as acurrent meter; and with regard to the third claim, the Brad- 
ford people had obtained their effective brake by means cf magnets 
of the type detcribed in the plaintiffe' third claim. The case against 
the plaintiffs’ was one of invalidity and non-infringement, and 
neither had been substantiated. In fact, іп spite of three or four 
more years of searching and rooting about for fresh material, the 
resent case was substantially the same as that which was tried 
fore Mr. Justice Wills. Bo far as invention went, the combination 
of arrangement in the plaintifh' specification was novel, and 
had not been рышы to the world in any way by апу- 
thicg which had been put before the Oourt now of date prior 
Mr. Hookham's cation. Half a dozen people might have worked 
st the idea of trying to get а meter and , but the plaintiff had 
succeeded, and the fact that the magnete used by the plaintiffs had 
been used for other purposes did not tell the world that they were 
suitable for the purposes of meters, What the defendants had done 
bere was, with present later knowledge, to take hints from Depres thas 
they could not have seen at the date of the publication of Depres's 
paper. Dealing with the alleged anticipations, the learned counsel, 
erring to Marcel Depres, said his paper was purely ead 
and did not carry the matter further than Ayrton anc 
Perry, except that he simply pointed out that fluid friction 
would not do. There was nota hint in Marcel Depres to anybody 
merely a general statement and reference to the magnetic speed inal- 
merely a general statement an erence to . 
cator, or only a reference to the law of the current. Dealing with 
Siemens’ specification, Mr. Moulton said that Siemens put his com- 
mutator at the ends of bis magnets, which were neither үт 
manent or powerfal, and he p а wrong idea of the law. 
Siemens was practically at the head of the electrical world 
at this date, and 16 was important to point out that he never 
saw the importance of these matters Counsel stated be did 
not think it necessary to deal with the other alleged anti- 
ticipations because it was idle to suggest that because a man found 
a msgnet of a particular form which worked well in a telephone that 
that told the world how to make the brake of a thing which had got 
to work accurately and to measure quantity. Dealing with the 
plaintiffs’ specification, counsel claimed that it was the first working 
out of a practical meter, rendered practical by two things, 
vig., a frictionless motor and a powerful and constant field. 
Mr. Hookham claimed the procering of a powerful and constant 
magnetic field by permat ent magnets arranged as described with the 
large polar surfaces closely fronting each other. He (Mr. Moulton) 
could find no snticipation of this method of the application of 
magnets of that kind to electricity meters in the papers before his 
Lordship. The question of the magnet being built up was not 
really the question in the case. The pleintiffs said to succeed you 
must have an extraordinary form of magnet, and without it 
you could not succeed. If that was so, and Mr. Hookham told 
the world how to succeed, that was а usefal invention. 
Mr. Moulton submitted that defendants bad clearly infringed the 
plaintiffe’ third claim. People had produced magnets which they 
said were used before the date of the plaintiffs’ specification. Taking 
the case of Abel’s magnet, there was no 8 how strongly he 


magnetised, and nobody s ed that Abel's was used with tho large 
polar surfsc2s, having the fanction of the plaintiffs’ polar surfaces. 
There wasnothing in Abel to show that his magnets would be suitable 
for the brake cf a meter, and there was no other magnet which 
counsel knew of which was like the magnet the plaintiffs 
described. Magnets like the one of Prof. A had been 
produced. As Prof. Ayrton's magnet existed, it would not be within 
the plaintiffs’ description. What Prof. Aryton did was to add some- 
thing to it in the course of the ease so as to bring up one of the poles 
very clobe to the other. Supposing he produced a field by sach 
a magnet, the plaintiffs had no opportunity of the magnet or 
its permanency, or anything of the kind. That magnet was not what 
the defendsnts used. The defendants’ magnet had got those fiat 
brought up very near to one another, and he submitted it 
came within the words, "large polar surfaces closely fronting 
other, so as to form a narrow slit in which the brake revolves.” He 
3 contended that the defendants had infringed the plaintiffs’ 
claim. 
At the conclusion of Mr. Moulton's address, his Loapsare said ke 
would give judgment as soon as possible. 
Judgment was ly reserved. 
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Tun CuBA Вовмавінв TELEGRAPH ООМРАН?, LIM trap, v. WEST 
Impr ABD Panama TELEGRAPH Company, LIMITED. 


Tam case came before Mr. Justice Farwell on Saturday and Monday 
last in the Chancery Division. It was an action which raised questions 
of considerable importance as to the construction of an agreement 
dated January 31st, 1870, entered into between the two companies. 

Mr. Swinfen Eady, Q O., Mr. Hughes, QC., and Mr. H. Green 
sppeared for the pleintiffs; and Mr. Haldane, Q O., Mr. Younger, 
Q.C , and Mr. A. F. Peterson for the defendants. 

It appeared that the plaintiffe own several telegraph cables laid 
along the south coast of the island of Ouba and a landline across the 
western extremity of theisland of Havana. Sach cables thus con- 
necting Havana with Santiago. From Havana, telegraph cables, 
which are owned by the Iaternational Osean Company, run north- 
wards to Florida, which is connected with landlines with New York. 
The defendants are the owners of telegraph cables running from 
Santiago to Jamaica, and to nearly all the other islands of the West 
Indies, and to G wn and to Colon on the Isthmus of Panama. 
By the agreement of January 31st, 1870, between the plaintiffs and 
а company of the same name as the defendant company, being the 
predecessor of the defendant company, it was provided as follows :— 
(1) "The Cuba Company will hand over to and forward by the West 
India Company all telegraphic messages received by or sent 
through the lines of the Oaba Oompany for any other part or 

arts of the world with which the West India Company may be 
telegraphic communication. (3) The West India Oompany will 
hand over and forward by the Ouba Company all the telegraphic 
messages received by or sent through the West India Oompany for 


such places as the Cuba Company may be in telegraphic communica- 


tion with. (4) Each company participating hereto will forward the 
traffic and messages received from the other company with all possible 
expedition, and in case of breakdown of line will repair the same as 
speedily as practicable, and generally will assist by every moans ia 
their power to develop the traffic and lines of the other company. 
(5) Neither company participating hereto will enter into any agree - 
ment or traffic arrangement with any other company or persons, or 
be connected with or interested in any telegraphic line whatscever 
which may be prejudicial to the interests of the other company par- 
ticipating hereto without the assent in writing under the «eal of such 
company being had and obtained. Bat either company shall be a£ 
liberty to send messages over their lines at the written request of thé 
sender of such mes without solicitation or suggestion by any 
competing lines, provided that in such case the other company par- 


ticipating hereto shall share in the amount accruing in respect of 
such messages in proportion to the amount each company would have 
received had the messages gone over the lines of h companies. 


(7) Tae West India Company are to be at liberty to place all their 

res and cables at Santiago de Ouba in connection with the wires 
and cables of the Cuba Oompany, and they are also to be at 
liberty by their own officers and servants to work all through 
trafic from any of the West India system to any 
place or ond Havana without any interruption 
or interference by the Cuba Company, and the through traffic of the 
West India Oompany is to take precedence and have priority over all 
the local traffic of the Ouba Company, ms as othecwise provided 
by the terms of the said co on. (8) The West India Company 
are to find, supply, and maintain the staff at Santiago de 
Ouba for working not only their own lines, but also the Cuba lines, 
charging the Ouba Oompany a fair proportion of the cost of staff 
at Santiago de Саба and the whole cost of staff at the intermediate 
station or stations, and an addition of 25 per cent. on such cost their 
share of the expenses of as general t and saperin- 
tendence.” Тһе plaintiffs alleged that by means of the 
defendants’ cables the plaintiffs are in telegraphic communica- 
tion with all places directly served by the defendan's’ cables and 
with places beyond with which the defendants are in telegrapb ia 
communication, and further, that by means of the cables 
from Havana to Florida, and of the landlines to Naw York, and 
of submarine cables from New York across the Atlant/c, all places 
directly served by the defendants’ cables, and places beyond with 
which the defendants are in telegraphic communication with North 
America, and with London and other places in Europe. A new cable 
bas recently been laid between Bermuda and Jamaica by the Direct 
West India Oable Company, and by such means, and the cables of 
companies allied with the Direct Company, the plaintiffs alleged that 
competition with the business of the plaintiffs and the defendants 
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was threatened. Tae plaintiffe chargod that avy such arrabgement 
as the defendants threatened and intended to make with the Direct 
Company whereby messages handed in by the Direct Company at 
Jamaica would be transmitted by the defendants’ lines to р South 
and East of Jamaica at а rate lower than that charged locally from 
Jamaica to such places would be an agreement or traffic arrangement 
prejudicial to the interests cf the plaintiffs, and that any such 
arrangement would constitute a breach of Clause 5 of the agreement 
of January 31:t, 1870. The plaintiffs claimed an injunction restrain- 
ing the defendants from entering into an agreement or traffic arrange- 
ment with any company or persons which might be prejadicial to the 
interests of the plaintiffs without their assent in writing under seal; 
э1во an injunction restraining the defendants from forwarding any 
telegraphic mesesges received by the defendauts at Jamaica from the 
Direct West Iadia Cable Company for transmission to the East or 
South of Jamaica under an agreement or traffic arrangement which 
was or might be prejadicial to the interests of the plaintiffs, and for 
contequential relief and damages. 

The defendants, by their statement of defence, said they had never 
threatened or intended, and did not now threaten or intend to 
arrange with the Direct Company to transmit messag3s from London 
handed the Direct Oompany at Jamaica to the defendants for 
transmission to places south and east of Jamaica at a lower rate than 
the local rate to such places from Jamaica, or to arrange terms with 
the Direct Company which should enable the messages handed by the 
Direct Company to the defendants a‘ a rate greater than the through 
rate which had been fixed with of messages from London to 

laces south and east of Jamaica, vid New York and Havana. The 

efendauts had fixed the rate payable for messages traosmitted over 
their lines, во that the through rate from London, vid the Direct 
Company, toa place to the south or east of Jamaica, wa“, for the 
present, the same as the present through rate to the same place from 
London, vid New York and Havana, but they had not done so under 
cr by virtae of avy arrangement or agreement with the Direct Oom- 
pany. They alleged that the plaintiffs claimed to do, and had for 
many years done, and were still doing the very thing which they now 
claimed the defendants were not entitled to do. In 1889 
a French company, Ls Société Francaise dos Telegraphic 
Sous-Mario, opened for public traffic a system of 
cables between Sintiago de Cubs, Porto Palata, Ban Dominique, 
Ouracca and Vent s iela, and in 1890 they opened cables between 
Martin'que and Paramaribo. In 1891 they also laid a syste mof cables 
between Paramaribo, Cayenne and Visen, and between Porto Plata 
and Martinique, and the French company’s lines therefore connected 
Santiago de Ооба (tbe eastern extremity of the plaintiffs’ system) 
with Martinique, Paramaribo, Cayenne and V.szen, and it became 
possible to send mes: ages from and to N.w York and London over 
the plaintiff.’ system. If the plaintiffs should prove successful, the 
defendants by way of counterc set out that the French company 
was in competition with the defendants, and the agreement or 
arrargement between the plaintiffs and the French company was 
prejudicial to the intereste of the defendants, and was a breach of 
the agreement of January 31st, 1870. They claimed that by 
reason of such acts the defendants bai suffered great damage 
and they counterclaimed an injanction restraining the plaintiffs 
from handing to the French company at Santiago de Caba any tele- 
graphio messsges sent over the plaintiffs! lines for transmission to 
Овуепре or Vis m, от any place south of Martinique, except such 
messages as the sender thereof, without solicitation or suggestion, 
should in writing request the plaintiffs to forward by way of the 
lines of the French company. They also asked for a declaration 
that tbe defendants were entitled to a share in the amount of toll 
accruing to the plaintiffs with respect of messages sent over the 
lines of the plaintiffs and handed by them to the French company at 
Bantisgo de Cuba for transmission to Cayenne or Visen, or places 
south of Martinique, which the sender might request the plaintiffs to 
forward by way of the lines of the French company. By way of 
further f the defendants claimed an injunction restraining the 
plaintiffs from entering into or continuing avy sgreement or trafis 
arrangement with the French company, or any other mepe Ы 
psrsons which might be prejudicial to the interests of the 
without their consent in writing. 

After lengthy arguments by the learned counsel on both 
sides, Mr. Jastice FAnwBLL in giving jadgment, held that the 
plaintiffs were entitled to succeed, but left the form of the declaration 
to bs settled by counsel. He thought that the interpretation put on 
the agreement by the defendants was much too narrow, and would 
1зай to ridiculous results. He thought it was clear that the plaintiffs 
lines had been intended as a connecting link bstween the International 
Ozean Company and the defendants’ lines. The general idea was a 
connection of the West Iadian Islands with Nerth America; com- 
petit on was the keynote of the agreement, and the parties plainly 
intended that there should not be competition between either of the 
companies о- any other company. His Lordship accord iugly gave 
pagne for the plaintiffs, and ordered that the costs shculd follow 

е even 

Me. Haldane IPS for a stay of execution for 14 days, with 
the view to the defendants appealing, and his Lordship granted the 
application. 


Тип CasrsEB KELLER ALKALI Сомр„нү v. THE COMMERCIAL 
DEVELOPMENT CosPOBATION. 
(Conclud-d from page 823) 
Tue further heari g of the appeal, the Castner-Kellner Alkali Oom- 
pany, Limited, against the Commercial Development Corporation, 
Livited, was resumed in the House of Lords on Thursday last week. 
Mr. BOUSFIELD was beard on behalf of tbe appellants. He said 
there were three great questions at i sue. The respondents alleged 


that the spcc fications were imperfect, insufficient, ambiguous, and 
misleading. That was the first question, and it gave rise to the 
second, the ques'ion of nonconformity, and tbird, there was a ques- 
поа Ы атуга us Master of the 3 said And real nature 
of the appellants’ invention was an apparatus for moving an open- 
mouthed vessel containing an electrical solution of salt i ig 
stationary layer of mercary covered with fresh water. The 
vessel," he pointed out, “is to be moved in such a way that the 
electrified s»It solation shall be in contact with part of the mercury 
for a time and then be shifted to another part while ths mercury 
first acted upon by the salt water and converted into an amalgam of 
mercury and sodium shall be brought into contact with the fresh 
water so ав to decompose the amalgam into mercury and soda ia 
solation.” The evidence of the ents bore that oat, and if 
that was a correct description of the sppellante’ patent, the 
sppellants were entitled to succeed in this sppeal. The learned 
counsel then prcduced models showing the methods of carrying out 
the invention. Ia the case of the respondents the cella were circular, 
but if they took the cells in the appellants’ apparatus sud turned 
them iuto circular cells, it was clear they made a more immaterial 
change. 8> far the ag ers were simply carrying out the inven- 
tion described by the ter of the Rolle as the invention of the 
. Farther, it the respondents took the appellants’ in ven- 
on, and, to escape infringement, said, ' we have disco а very 
ingenious arrangement by which we will fix the cells and slow! 
move the dish round,” would not that be regarded as a mere . 
fication of the appellante’ invention? As to the question of specifica- 
tion, the learned counsel quoted a case in w it had been laid 
down that а patentee was not prevented from improving the means 
of carrying out the invention for which һе obtained protection, ths 
only limit being that the invention as finally specified must not be a 
differant invention from that provisionally protected. He was not to 
be bound down to the methods shown in the provisional specification, 
and their Lordsbips hsd acted upon that in subsequent cases. The 
learned counsel then dealt with the etatement of tho Master of the 
Rolls that the inventions were different, becau*:e in one the mercury 
was not kept as still as possible, but was disturbed, which was quite 
icconsistent with the original idea. In that he contended t at the 
Master of tbe Rolls had teen somewhat misled, and be quoted from the 
evidence to show that there must be some little local eddyiag, but 
there was no more agitation than was nec2ssary frcm the cells dipping 
in tbe mercury. Lord Kelvin's evidence, in answer to questions, was 
that in Rhodin's spparatus the vessel containing the mercury was 
stationary; the mercury was as nearly stationary as it could bs got 
by the mechanism ; these were to disturb the mercury and make it 
move the lips of tho tubes; and as to the mercury being stationary, 
he could not distinguish bstween the apparatus cf the appellante' and 
that of the respondents. That was the whole of the appellants case. 
Some of the witnesses put forward the theory that there was 
difference, because with Rhodin’s system the merciry was to be 
stirred up. In the rapidity of movement and agitation a distinction 
was attempted to be set up between the invention of appellants and 
that of the respondents, but the learned counsel, by analysing the 
specification cf the Rhodin patent, maintained that such distinction 
could not be upheld. 
Mr. TERRELL then addressed their Lordships on behalf of the 
respondents. Ha dealt first with the smallness of the area of the 
invention which was said to be infringed, pointing out that he had 
reseed witnesses to ssy what was dons by the Keliner patent which 
not been done by other patents previously, and the most that 
was said for it was, that by it a апа е quantity of mercury was 
required for the operation. There were three questions which he 
submitted to their Lordships. First, the respondents said that the 
priaciple introduced in the final specification of the Kellner patent 
was not merely a departure from the provisional specification, but 
was absolutely a contradiction of it. Secondly, for the very reason 
if the sppellante wers right in saying that the modification was not a 
contradiction of what contained in their provisional, the respondents 
did not infriege the appellante’ t. Thirdly, the respondents 
said there was not subject matter for this invantion in their evidence, 
acoordiug to the requirements of patent law. О »unsel then described 


in detail Kellner’s invention and several others which preceded it, 


finally describing the Rhodia patent. Oontrastiog the respective 
specifications, һе maintined that if the respondents infringed 


it was because there was disconformi'y in appellants’ speci- 
fications, 


and if there was no di*:conformity, then the 
respondents did not infringa. A model of the Rhodin apparatus 
was at this stage brought into the House, and the mercury baving 
been poured into it from a stone jar, a representative of the 
respondents’ company showed the invention in operation, their Lord- 
ships standing round the model, which had b:e2 placed on the Lard 
Obancellors table. Thereafter the learned counsel resumed his 
address, preceeding, af er be had dealt with the distinctive features 
of the R iodin process, to discuss the question of the subj:ct matter 
of an invention. Bubject matter for a patent, he sai1, involved 
utility. 

Th Lord OHANCBLLOB said the word “ utility " did not appear in 
the statute, and in no case had the word b ел interpreted in tbe 
gense in wbi-h the learned counsel used it. Of course a mere idea 
which was not capable of being applied, could not be patented. 

Mr. TERRELL seid, of course, there must bs invention. There 
must be the exercise of the inventive faculty, and the invention 
must do something. It must acoomplish some purpose. In this 
case the appellants must show that their patent accomplished some- 
thing, end they could not show that it accomplished anything which 
the original method cf using mercury did not equally perfo:m. He 
maintsined tbat reading Rhodin's epecification and taking it м be 
was entitled to do, as a description cf what ths respondents рю 
to do, there was no evidence that the respondents using Rodina 
process must of necessity infringe the appellante' patent, 
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Mr. Автвовт followed on the same side, and their Lordships after- 
wards adjourned till Monday morning. 


In the House of Lords on Monday the hearing was resumed. Mr. 
ASTBUBY, incontinving his argument for the Commercial Dc velopment 
Corporation, of Liverpool, contended that in the Rhodin apparatus 
there were ribs at the bottom which were absent in tbat of the 
appellants, and without which the Rhodin apparatus would not 
work. In Kellner's arrangement, as was stated by Mr. Dagald Olerk, 
they must bave one cell in the path of the otber—the combining cells 
must be in the path of the decomposing cell—while in the Rbodin the 
combining chamber was ont of the I of the decomposing cells 
altogether. Counsel also argued that there was a difference as to the 
relative areas of water and mercury in thedifferent processes, as stated 
by the witness. 

The Lorn CHANCELLOR Said it seemed to him that neither side knew 
bow their apparatus really would work, and the witnesses had to speak 
from theory. 

Mr. Автвовт said his clients knew that their system would work. 
Theirs was a thoroughly efficient system. | 

The Lorn CHANCELLOB: Bat so far as the last matter you mea- 
tioned is concerned, you have not tried by experiment. 

Mr. Азтвовт : That is so far, but so far as our system is concerned 
we have got the matter ready for work. We have bought the patent 
and have spent а large sum of money upon it. Counsel, proceeding, 
argued that the appellante patents were а mere paper invention, 
which they did not even work, and they had not even shown that it 
could be worked. The first patent of the ap was of а very 
limited nature. It was an apparatus for ca out a well-known 
process. Unless they could show that they produced the results 
in a better and more advan в way, it was a question whether 
there was the subject matter for a patent in the specification. Bot 
assuming there was s patent in that No. 1 Specification of Kellner, 
the only thing that made it an invention was the difference between 
it and that of Castner. Bat when Kellner came to his complete 
specification, he particularised and made a claim for that very thing 
—the difference between his invention and the earlier invention, 
which difference was the only ground for his invention. He had, in 
& word, gone back on his fiual specification upon that which was the 
only thing which differentiates his invention from that of the Oastner. 
Kelluer, in fact, did what Oastner did, but in a very inefficient manner. 
AS to infringement, there were seven elementary differences between 
the appellants’ and respondents’ processes. Counsel, in conclusion, said 
he had a number of authorities, but he did not think it was necessary 
to quote them. 

The Lonp OnmamcELLoR said there would be no need to quote 
authorities, for there was no principle of law disputed. 

Mr. Егитснев Movurtom then replied for the арр Не 
reminded their Lordships that the plaintiffs in the on were ths 
firat to p the electrolysis of the celis by means of mercury. 
He put it tbat tbe case for the defendants was that that was the 

process they used. He quite agreed that in the attempt to uso that 
particular method of working they got а certam amount of agitation 
which was inseparable from the process. He hoped to show their 
Horne that the respondents used precisely the same means, and 
he should say used su tislly the same patent. In the case of 
the defendants it was admitted that the mercury was held in a 
vessel which was not moved, and that it had ribs or itions on 
purpose to keep the mercury still. Bo they had got ¢ that the 
respondents’ invention in this respect, that they took a stationary 
mercury cathode in which the mercury lies quiescent and is prevented 
moving by reason of these ribs. Bo had got in both inventions 
an apparatus which was to the mercury stationary. 
They had got cells whish just dipped into the mercury, and that part 
within them got charged with sodium; then, as it rotated, the cell 
parts got uncovered and exposed, and the water was iim pord, 
and so the thing went. The respondents had taken a stationary 
cathode and made the mercury go through the сов of cbarg- 
ing and discharging by moving the partition on the surface 
of the mercury. Except that it was done by moving it 
round, whereas the appellants originally spoke of the process as 
moving to and fro, this was precisely the operation described in the 
appellants’ specification. The rotary motion bad exactly the same 
effect as the to and fro motion. One could not patent a particular 
method of using a thing. A man might nt an iostrument or a 
process, but the instrument being patented a man could not patent 
a particular method of using it. A man having patented an instru- 
ment bad a right to work it quickly or slowly. The instrument was 
what was claimed in the patent, and the respondents could not get 
ont of it by sayirg they might use it quickly or slowly. The learned 
counrel then proceeded to deal with the allegation of non-utility, 
calling special attention to the evidence of Lord Kelvin that 
арр лан rocess was the better of the two, and to the admission 
of Mr. D. Olark, to whore evidence reference bad already been made, 
that he could well imagine circumstances under wbich each of the 
two systems might be the better alter native to adopt. 
a E Lordsbips announced that they would consider their 
on. 


ASHWELL & М№езвгт, LIMITED, v. STANTON. 


Ім the Queen's Bench Division on Monday before Justices Darling 
and Bucknil), the case of Ashwell & Neibit, Limited, v. Stanton was 
beard on appeal by the defendant from a dicision of the Official 
Referee. Mr. Manisty, who appeared in eupport of the appeal, taid 
the action was one brought by Ashwell & Nesbit, Limited, electrical 
ergineers, of London and Leicester, against Mrs. Stanton, a retail 
boot and shoe factor, of Leeds, to ri cover £500, the balance of an 
account for an installation of electric light. The defendant had filed 


a counterclaim on which she claimed damages for non-fulfilment of 
contract to have the installation completed by а certain date. Learned 
counsel said that the defendant, Mrs. Stanton, was about to open new 
premises in Leds for the purposes of a boot and shoe business. She 
was desirous of baving the building lit by electricity, and she entered 
into a cortract with the plaintiffs to do the work. Ву the original 
contract no actual time was fixed for completion of}the work which was 
to be carried out in an expeditious and workmanlike manner. During 
the progress of the work Mrs. 8B · anton was naturally anxious to have a 
date given ber which would bs a guide to ber as tv the time she might 
advertise the opening of the premises, and she sccordingly had an 
interview with Mr. Lunn, who was in charge of the work. That was 
in O;tober, 1897, and Mr. Lunn said she could have the light oa 
October 30th. The defendant asked Lunn if he was quite sure, and 
he replied that he could give her an absolute assurance; but in order 
to guard against any possible delay, she said she would give bim 
wntil November 5th. Lunn said the defendant might rely upon him 
completely. Mrs. Stanton thereapon advertised the opening «f the 
premises, and engaged assistants, but on the date announced she was 
unable to get any light, and thereby incurred considerable expense. 
The matters in dispute came before the Official R.feree, and the 
plaintiffs then took the point that although the assurance was given 
with the knowledge that it was intended to be acted upon, that the 
promise was a mere naked one, and was without consideration. The 
Official Referee came to the conclusion that the promise was not an 
absolute one, and that the plaintiffs could not be made responsible 
for the delay which had occurred in conuecticn with the fitting of 
the gas engine which was to supply the motive power. The defendant 
then sppealed to the Divisional Uourt, which held that the assurance 
was absolute and binding, but on the point that the promise was 
without consideration they thought there should be farther argu- 
ments, Mr. Justice Wills, one of the jadges then sitting, was teken 
ill before jadgment was given on that point, and the matter now came 
before their Lordships on thet point. 

Mr. Justice Dania thought that want of consideration being 
raised, they had better hear the other side. 

Mr. POLLOCK, for the plaintiffs, said that the whole difficalty arore 
by the breakdown of the gas engine. Ia fact, on the date mentioned 
the light was turned on fora short time. The plaintiffs bad for some 
time previously maintained that they would not be rerponsible for 
the gas engice, which was not supplied by them, but by Mesers. 
Oroseley. His point bricfly was, that there was no consideration 
coming to him which would make the contract binding in this case. 

Without calling upon Mr. Manisty to reply, Mr. Justice Dantina 
considered that by the promise given, the defendants came distinct y 
within the rale which made it in the oye of the Court of Equity a 
real binding contract made upon good consideration. Therefore he 
thought that upon this point, which was reserved by the other divi- 
sional court, there should ba judgment for the defendant with costs. 
The case would go back to the Official Rsferee to enable bim to 
ascertain the amount of damages sustained by Mrs. Stanton. 

Mr. Рош оок asked for, and ob‘ained leave to sppral. 


BILLS BEFORE PARLIAMENTARY 
COMMITTEES. 


BScurHPORT AND LYTHAM TBAMBOAD BILL. 


Он Friday, Monday, Tuesday and Wednesday last week, s S:leot 
Ocmmittee of the Houee of Commons, presided over by Mr. О. Seale 
Hayne, considered the above Bill by which the Southport and 
District Tramroad Oompany sought power to construct an electric 
tramway from Southport along the coast aboat 5 miles, where it was 
proposed to cross the estuary of the River Ribble by means cf a con- 
veyor bridge, thence to Lytham. 

Mr. Ram, Q O., who represented the promoters, said that last year 
a Bill was before the Hc use to construct the tramway, but now it was 
proposed to cross the Ribble higher up the estuary. At present 
Blackpool, St. Anne's and Lytham, were connected by tramways, and 
last year Parliament sanctioned the construction of a tramway from 
Southport to North Meots, whence it was then proposed to make a 
tramway on the surface cf the sand to the estuary of the Ribble and 
across the river to Lytham, and had the Bill passed, Soutbport and 
places immediately to the north of that borough would have been 
joined to Lytham, Bt. Aone's, and В! 1 by tramway. By the 
present scheme the tramway cculd ba continued between 3 and 4 
miles further slong the coast from North Moeota to Guides House, 
where the conveyor bridge would be constructed across the Ribble. 
The Leight of the bridge would be 147 feet, and the tramcar жоп! і 
be carried across the river by means of a suspended travelling cradle. 
He contended that there was no reser о! any of the proposcd 
works damaging the navigation of the Rib 

A great deal of evidence having been called in favour of the 
scheme from those living in the locality, 

Mr. J. T. Woop, one of the engineers for the scheme, said the pi:rs 
of the brit ge would not interfere with the navigation of (he river. 
The cradle of the bridge would be from 50 feet to 60 feet long, 
capable of carrying an elcctric car and trailer. About a minute and 
a half would be occupied in traversing the channel, and there would 
be duplicate machinery in case of accident. 

Evidence was then called by the Preston Corporation, who opposed 
the Bill on the ground that it would interfere with the navigation of 
the channel. 

On Wednesday an arrangement was come to, by wh'ch the pro- 
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moters promised to make the girders of ths bridge 177 feet high, and 
thereupon opposition was withdrawn, and the Committee found the 
preamble proved and ordered the Bill to be reported to the House. 


Orry o» Lonpon Егествіс Liantma BILL, 


On Wednesday last week the Select Oommittee of the House of 
Commons, presided over by Mr. A. H. Brown, considered the Bill pro- 
moted by the City of London Electric Lighting Company. 

Mr. Batroun Browne, Q O., who represented the promoters, raid 
that the object of tbe Bill was to empower the company to apply to 
the purposes of their undertaking various reserve funds and to take 
lands at Southwark for the erection and extension of a generating 
station. The City of London Company was authori ed under certain 
provisional orders to supply electricity within the (ity, and at the 
time they were authorised agreements were come to with the Oom- 
missloners of Sewers, which body acted then for the City of London, 
in which in return for the exclasive right of supplying electricity 
within the City the company accepted certain onerous obligations. 
Oae obligation was that the reserve funds should ba invested in what 
were known as gilt-edged securities, and this precluded the company 
from investing this reserve in their own business as was the case 
with otber companies The reserve funds now amounted to 
£135,283 70. 61, on which the company was practically getting 
nothing. Аз the Corporation had allowed the Charing Oross an 
Strand Electric Supply Company to come into the City, the City of 
London Oompany now asked that they migas be relieved of the 
onerous obligation of investing their reserve in gilt-edged securities, 
but to apply them in the manner they thought fit. By this means 
they would be placed in the same ion as the competing 
company, and would be able to supply to the public more cheaply. 
The other powers asked for by the company were in respect of the 
extension of the generating station at Southwark, where they sought 
to acquire lands for that purpose and also for the erection of working- 
class dwellings for the accommodation of those e ed in the works. 

Evidence having been called to bear out *s statement, 

The CHAIBMAN said that the Committee found the preamble of the 
Bill proved, but would limit the spplication of the reserve funds in 
qaestion to capital purposes and not allow them to be applied to 
dividend. 

The clauses were then considered, and the Committee refused a 
clause proposed by the Corporation of the City of London restricting 
the company's charges to those authorised in the case of the Oharing 
Cross and S rand Company. They inserted, however, a clause giving 
the Oorporation power to purchase mains outside the City, but 
necessary to the supply of electric light in the City of London. 


THE Тунивре AND County o» Освнам ELEOTRIO Power Sou: MES. 
(Continued from page 826.) 


On further consideration of the Bill by the Select Committee on 
Wednesday last week, Alderman WABDRLL, of South Shields, was 
called, and said that the Corporation of that town had chosen a site 
for their genera atation with the idea of supplying power to 
manufacturers, and had paid more for that site than they might have 
acquired anotber site for. 

In cross-examination Wrinzss said that the Corporation e was a 
single-phase system, which was not the best system to adopt for 
motive power. 

Mr. J. A. JEOKELL, electrical engineer to the Corporation of South 
Bhields, said that he advised the ration with regard to the 
syetem cf supply inaugurated under the Electric Lighting Order. 
Tae site of the generating station was in the centre of the town, 
where they could get a plentiful supply of water and had also 
facilities for obt a cheap supply of coal. When he advised 
the adoption of the single-phase system there wero threo systems 
in use, namely, the low tension continucus current; the high 
tension continuous current; and the single-phase alternating 
current. At that time the Board of Trade had not raised the 
pressure of low continuous distribution, although they eventuall 
doubled it. A high tension direct current system would bave required 
twice as much capital as the керме tystem. If a demand arose 
for carrent in the district they could increase the load factor, which 
was not very good now. The system of charge ted by South 
В :ields was equitable to all consumers. The system of the Oorpora- 
tion had paid, and would fetch a much larger price now than it cost 
the Corporation to inaugurate. At present 1,450 BH. was 
ee at the station, but by the end of August they hoped to have 

‚500 нр. 

Replying to Colonel Lona as to the lowest price at which the 
Corporation could supply electricity, WrrsEss said that taking an 
ordinary factory working 10 hours a day and doing an ordinary 
fairly level amount of work, he thought tbey could supply somewhere 
between #4. and 1$d. per unit. 

The CBHAIRMAN asked witness whether, in bis opinion, it would be 
a hardship if the Committee said that for power purposes the 
maximum the company were allowed to charge for their first 100 
hours must be 2d. under the sliding scale. 

Witness said that would depend on what the second 100 hours 
were going to be. He did not think it would be а hardship to fix 2d., 
because the lower tbe price the sooner people would take it up, and 
the sooner would they be recouped in that way. 
oras having been called eshewing the liabilities cf South 

8, 

Mr. Hans Hamicron addressed the Committee for the South 
B*ields Corporation, and contended that it would be unfair to allow 
competition in а district already adequately served. At the same 


time, if the Tyneside Company were willing to supply the Oorpora- 
tion in bulk without competing with them, they would be welcomed. 
Speaking on behalf of the Jarrow Corporation, Mr. Hamilton said that 
this . had consented to the electric supply being granted 


to tbe County of Darham Electric Power Distribution Company. 
which company was able to distribute every kind of power. Tae 
Corporation had very carefully considered the Tyneside Electric 


Power Bill and the Oounty of Durham Electric Power Supply Bill, 
and had satisfied themselves that the Durham Company would be 
able to meet all the demands, present and fature, in Jarrow, for all 
pu €, and bad satisfied themselves that this company was finan- 
cially strong enough to carry out their undertaking. The Corpora- 
tion also agreed with Lord Kelvin that it was not an economic 
een to have two companies in a district cutting up the 
streets. 

Mr. Moon addressed the Oommittes on behalf of the Darham 
Electric Power Distribution Company. He pointed ont that the 
company bad a provisional order to supply Gateshead, but the con- 
cession was limited to 13 years, at the end of which term the Oor- 
poration would bave the option of purchasing the undertaking as a 
goirg concern. They had also been granted a provisional order to 
supply Jarrow, although in this case the period of concession was 
limited to eight years when the Corporation would have power to 
purchase as а going concarn. As regards Whickham, they had an 
arrangement by which the local authority consented to their appli- 
cation fora provisional order. The main objsction of bis company 
was to the competition which the scheme introduced. If power was 
given to supply by wayleaves, it would be easy for the Tyneside Oom- 
pany to supply manufacturers in the districts in which his company 

the right of supply. They could not only get wayleaves along the 
North-Eastern Railway, and also get along the line and through the 
colliery sidings so as to supply manufacturers within the district in 
balk. The Bill authorised supply with the consent of the local 
authority, and if passed as it st present stood competition might be 
introduced not as the decision of Parliament, but as a matter of 
electioneering tactics. Then again this was an aggregation of manu- 
facturers to supply themselves, and they would not be limited to a cer- 
tain number of years like his company was under the Е! -ctric Lighting 
Act, and consequently had not to put by money as a sinking fund. He 
contended that unless the power companies could show that the 
distribating companies had not properly performed their duties, no 
competition should be allowed. Tae Tyneside Company merely said 
they might supply more cheeply, and his contention was that they 
had not proved anything of the kind. 

Mr. FrrzGEBALD, for the Walker & Wallsend Gu Company, which 
secured a provisional order last year to supply Walksr, Wallsend and 
Willington Qaay with electric light, next addressed tbe Oommittee, 
and said that nine-tenths of the manufacturers of the district 
petitioned in favour of that order. They could supply electric 
power as cheaply as the Tyneside Company, bat if the present Bill 
was authorised his company would be placed in a different position 
to what was intended by the Legislature. If they got two оош- 
panies in a district, the load factor of each would be reduced, with 
the result that ultimately the public would suffer. He submitted 
that bis company which, on the strength of their order obtained 
= Parliament, was spending £150,000, ought not to be interfer d 
т | 
Mr. O. Munz was called, and said he bad been retained by the 
Walker & Wallsend Gas Company as regarded their electrical pro- 
posals. He sgreed that economy depended on having a large 
generating station. It should be 5,000 HP, or otherwise taney could 
not get the greatest economy. Most of the mauufac'urers in the 
district had акей the company to lay out their installations, while 
others had laid out their own. He thought the amount of power 
which would be required had been somewbat exaggerated by the 
promoters. With the arrangements they had alreasy made, his com- 
pany would be іа а position to more quickly meet any demands 
made than any other company coming in, and he saw no benefit 
which would accrue by the Tyneside Company comiog in. It would 
not be economical to transmit energy throughout the whole of tbe 
proposed district for one generating station, as the loss on trans- 
mission would more than counterbalanoe economy in gen 
The Walker & Wallsend Gas Company were putting up a station 
capable of supplying 5,000 m P., and anticipated being able to start 
supplying in August. They had paid special attention to the re- 
qtirements of manufacturers, and could supply direct current ard 
polyphase current. They hoped eventually to bring their charge 
down to a manufacturer to 1d. per unit. 

The Oommittee adjourned. 


At the sitting of the Committee on Thursday last week the evidence 
of Mr. Merz, the electrical adviser to the Walker and Wallsend Gas 
Company, was continued. Wırmess said that if competition doubled 
or increased the capital invested in tke manufacture of electricity in a 

district it n ly increased the price which must be charged to 

the consumer. With regard to the proposed charges of the Tyneside 
Company for motive power, the charges of his company compared 
most favourably with them. Farther, his company was in a position 
to supply at onc», whereas the Tyneside Company wonld not be in a 
position to supply for two years at least. The Walker aud Walls- 
end Company were the picneers of electricity in the distr.ct, 
and seeing that they bad raised their capital and obtained their Act, 
he did not think the Tyneside Oompany should be allowed to come 
in. If, of course, the company failed to carry out what it had under- 
taken competition should be allowed, 

Mr. BuMMERS Huster, manager of the North-Eastern Marine 
Engineering Oompany, Walleend, and a number of other gentlemen 
with large commercial interests in the district served by the Walker 
and Wallsend Company, stated that satisfactory arrangements had 
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been entered into with the company to supply them with motiva power, 
and they saw no reason why competition should bs allowed. No 
large manafec‘urers, with the exception of the actus] promoters of 
the Tyneside Company, supported tha Bill. 

Mr. В. T. HaBRIEON, chairman of Wallsend D'strict Oouncil, 
said the Council last year supported the application of the Walker and 
Wallsend Gas Oompany for electric lighting powers. The company 
had pushed forward their works wall. The directors of the compavy 
were men of substanoe, and they had every confi dence in their ability 
to carry out their undertaking. The Council had carefully considered 
the proposed competition, and having regard to the agreements 
which the Council carried out with the company, they did not 
5 м advisable that the Tyneside Oompany should be allowed 

come in. 

Mr. Winsow Олвв, consulting electrical engineer of Newcastle-on- 
Tyne, said no question had been directed to the economic application 
of electricity for motor purposes. He was electrical adviser to North- 
Eastern Marine E Oompany, which company had made an 
arrangement forasupply of 700 нр. with tbe Walker and Walleend 
Company. He approved of the system the company had adopted, 
and thought 16 was a system for which electricity could be most 
economically supplied. If another company cams in, the cost of the 
double plant would cause prices to be increased evantually. The 
ability of a large manefacturer to put down his own plant, he con- 
sidered, sufficient compatition. 

In cross-examination, Wrrnzes said that under prevent conditions, 
he did not consider there was a field for two companies. 

Mr. Онлвгив Horginson, M. I. O. B, said he agreed in substance 
with what had been stated by Mr. Merz He pointed out that by the 
Bill the company would bave a free band to charge people what they 
liked, and the public could not demand equal treatment. 

Mr. Riokanps next recalled Mr. Maerz, to give evidence on behalf 
of the Newcastle Electric Supply Company, and said the present 
generating station of tbat company was unsuitable for their extending 
business, and they had scheduled another eite in the Wallsend 
district. The selected site was by far the bsst site for the intended 
pu . The Tyneside Company wanted that site but the New- 
cattle Company could supply more quickly. 

Mr. Riokarps explained to the Committee that the Newcastle 
Company was the first in the fleld for the site, but the Tyneside 
Company forestalled them. 

Ia cross-examination, Wrruzss admitted that the Newcastle 
Company had scheduled three sites in their Bill, bat the site in 
question waf the pick of the thres. He was not aware that the 
owners had agreed to sell the site to the Tyneside Oompany. 

Dr. Jonn Тнєоровв Merz, vio:-chairman of the Newonstle-on- 
Tyne Electric Sapply Oompsny, said the company had al:eady 
raised on shares and loans £125,000 and that had all been spent. 
The capital had now been increased to £300,000 and £200,000 had 
been allotted. Ina 1891 they obtained an order to supply electrical 
energy to the whole of the Ойу and County of Neweastle. The 
Newcastle and District Electric Lighting Oompany secured a 
similar order at the same time, but to save the streets being broken 
up by both companies an agreement was drawn up with the consent 
of the local authority by which the district was divided up between 
the two companies. They were both able and willing to meet all 
demands made upon them in the district and objected to the 
Tyneside Compaoy coming in. Toe solicitor of the company entered 
into negotiation ia February, 1898, for the acquisition of the new 
site which had been referred to, and it was sehedaled before they 
knew that the Tyneside Oompany had scheduled it. They could not 
acquire the site as they had no power to before coming to Parlisment. 
Trey had come to an agreement with Walker to carry out their 
undertaking under the provisional order for 10 years, aud they bad 
come to & further agreement with the Walker and Walleend Gas 
Company to supply them in bulk, the gas company being their own 
distributors. They had powers to supply Long Benton and were 
applying tor powers to supply Gosforth. He was satisfied that they 
would able to supply electricity for all purposes on more 
favourable terms than апу other company. 

The Committee adjourned. 


On Friday, last week, Мг. J. B. Warsom, engineer of the New- 
castle-on-Tyne Electric Supply Company, stated that his company 
һай supplied electric energy for 12 years, and two years ago they 

the continuous current system. The company was prepared 
to supply manufacturers with the whole of their electrical equip- 
ment without initial cost to them, aud they were now laying cables 
capable of dealing with any amount of power which would be 
required in the city. The maximum prices they proposed to charge 
were 4d. per anit for the first hour's use per day, and 1d. for the 
second hour, but all manufacturers knew they would be supplied 
lower than that. 

In cross-examination, Witness admitted that these charges were 
notin the provisional order, nor had they sent out а círcular to tha 
effsct, but they had negotiated with manufacturers on that basis. 
The rates had not been lowered to meet the Tyneside Bill. 

Mr. Rost. НАммонр, M. L. E. H., said he wae for years the pioneer 
of the system of one large generating station for the tupply of a 
large district. From an analysis he bad made of the Board of Trade 
returns respecting the coset of production in all leading electric 
ligh worke, he found that in most cases the load factors were 
low. prices proposed to be charged by the Newcastle Sapply 
Oompany compared most favourably with those p to be 
charged by the Tyneside Company. He considered that tho New- 
castle Company, in its present area, could produce electricity more 
obeaply than the Tyneside Company could in their proposed district. 
There was a point in the enlargement of works at which the limit of 
economy was reached, and he put the figure of economy at between 
5.000 and 10,000 xw. 


Mr. Авнсвоғт (a member of the committee): It appears to me 
that in the case of small local authorities, who would not think it 
desirable to put up generatiog stations of their own, that it would bs 
an advantage if they had two sources of supply in bulk to choose 
from. Do you see any objection to that?—I think the obj :ction ie 
that there is double capital involved. 

Roplying farther to Mr. Авнов· rr, Wrrnass said that probably as 
the use of electricity increased for power purposes the load cost 
would Ъз largely decreased. Ia the London orders the charges were 
all made subject to revision by the Bosrd of Trade at the end of 
seven years. 

Prof. Азтвтом said һе had considered the Bills of the Tyneside 
Company, the County of Darbam Company, and the Newcastle Oom- 
pany. He considered the Newoastle Oompany's prices compared 
most favourably with the proposed charges of the Tyneside Company, 
aud he considered that the arrangement adopted by the Newcastle 
Company of the maximum rate was a good опе. If he had the offer 
of supplying the area mapped out by the Tyneside Company for one 
station, he would prefer to supply that portion mapped out by the 
Newcastle Oompany, which was about a quarter of the e'z» of the 
whole area. He did not think the area mapped out by the Tyneside 
promoters North of the Tyne could be economically supplied by one 
station. Experience had shown that in London it was the companies 
supplying the small compact district that paid the dividends, as 

the scheme to supply a large district from Daptford. 

Mr. Рвывив then addressed the Committee on behalf of the 
Newcastle Supply Company. He said that the company was bound 
to find a new generating station, but their Bill was in no sense put 
forward as an answer to the Tyneside Bill, and they had fixed on the 
site before the Tyneside Company was hatched. Other things being 
equal, he thought the Newcastle Company had a right to the cor- 
sideration of Parliament. His company wes an old compauy which 
had carried out ite obligations, while the Tyneside Company was a 
new concern which offered no new advantage, and which was not 
welcomed by the lccal authorities. He asked if it was a good prece- 
dent that a сыру should be allowed to come in and choose a 
сао and avoi the consequences under the Electric Lighting 


Mr. BaGGALLAY re for the promote:s of the Tyneside Bill, 
and said that the point of principle which would have to be decided 
batween the company and the local suthorities was whether it was 
for the public interest that a local authority should bs able to ssy to 
the manufacturer, You shall purchase something which is essential 
to your business in & market prescribed by us or you shall not pur- 
chase it at all.” He ventured to say that it would be prejadioial to 
trade if the Committee held that the local autborities should have 
such power. The question of the Newcastle Company's Bill ought 
not to come in at all because the Bill was not yet before Committee, 
and it would have to be shaped by what that Committee decided 
with respect to the Bills they were now considering. 

The Committee adjourned till Wodnesday. 


MANOHESTRBR AND LivsRPOOL ExPRESS RaILwar. 
(Continued from page 825.) 


Он Thursday lait week Mr. Binn was recilled, and was asked 
ин it would be possible to carry the railway through Salford in 
а ; 

Wirnses said that unless the tunnel was of an enormous sectional 
area, they could not reach the speed they desired, and he did not 
think that the public would care to travel through a tunnel at 
the speed they desired to go. Besides that, it would cost three times 
as much as the viaduct. 

Mr. FaxzsMAN, Q.O., addressed the Oommittes on behalf of the 
Balford Oorporation in opposition to the Bill, and contended that 
the railway was not needed by the public. The line was quite of an 
experimental character, and the evidence addac:d showed that the 
whols of the elements counted upon for success were extremely 
problematical. 

Mr. Ілттген, Q O., followed on behalf of the Obeshire lines, and 
contended that the scheme was not only a very novel one, but an 
exceedingly complex one, and the history of inventions showed that 
a very complicated system was not likely to be successful. Not one 
of the witnesses, he said, could say from practical experience that 
the enormous speed suggzsted could be attained with safety ; all they 
said was that in theory the line could be worked es suggested. He 
contended that under the Bill, if the promoters found that the 
public did not come forward to subscribs the capital for the mono- 
rail scheme, they would be enabled to start the line as an ordinary 
railway and compote with the existing lines. He appealed to the 
Oommittee not to sanction such a dangerous experiment as this rai!- 
way would be, seeing that the advantage to the public was of a very 
doubtful character. 


Oa Friday the Committee were occupied with hearing further 
evidence from rail gay interests in opposicion to the Bill. 

Mr. STBEL, the manager of the Great Northern Rilway, said he 
did not believe the public would patronise the railway even if it 
were constructed, for nobody wanted to travel at 110 miles an hour. 
He did not believe the scheme would ever prove a success financially , 
while it would injare existing railways in the district. 

Mr. TURNER gave similar evidence on behalf of the Midland Rail- 
way, of which he is the manager. | 

Bic Dovauss Fox, consulting engineer to the Oneshire Lines Com- 
mittee, said he would not seek to obtain high speed on & monorail, 
bat he believed that high speed would be obtained on ordinary rail- 
ways by electricity, which, no doubt, was to be the motive power of 
the future. Но regarded the proposed construction of the carriages 
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as & very complicated arrangement. The question of the brake 
power was a very serious one, and the fact that there would be no 
means of communication between the two rails in case of accident 
was a great drawbsck. 

Crose-examined, tte Wrrnrss seid he did not admit that the 
question of moncrail working had anything in common with the 
question of working by electricity. He was not aware that at the 
preeent time there was a train running in America at the rate of 110 
miles an hour. : 


On Tuesday, the chairman of the Committee, Sir JORN Kassawav, 
seid that they had heard with gre&t interest the evidence leid before 
them. It appeared to them that the monorail system which was 
suggested for the proposed railway was likely, when felly matured, 
to make an important contribution to the development of railway 
traffic at high speed. In certain important respects, however, the 
present scheme was seriously incomplete. More particularly 
the evidence had not satisfied them that a safe method had 
yet been made of effectively applying brake power to trains 
running at the high rate of speed osed. Apart, how- 
ever, from such considerations, the ommittee were cf 
opinion that the proposed line had been laid out without adequate 
' and reasonable regard to existing interests, bearing in mind that the 
intermediate districta did not participate in any of the advantages of 
the railway. The Corporation of Salford would seem to have just 
ground for complaint in respect of the interference of the proposed 
line, ard the use of land at Liverpool required by the Mersey Docks 
and Harbour Board for the construction of additional docks had 
weighed seriously with the Committee. The Committee were of 
opinion that in all schemes put forward for giving further railway 
‘access to the heart of great cities the question of underground 
approach ought to be considered and adopted where practicable. On 
these grounds the Committee were of opinion that the preamble of 
the Bill was not proved. 


MUNICIPAL TRADING. 


Он Taosdsy last the Earl of Orewe presided at the Joint Parlia- 
mentary Committee of both Houses, when 

Bir CousTENay Вог gave evidence as to municipal enterprise 
. with respect to tramways, gas and water. He said that whilst as to these 
Parliament interposed no difficully, electric lighting was on a some- 
what different fæ tiag. The Act of 1888 contemplated competition, 
and tbe prastice (f the Board of Trade was to allow competition 
between two b:dies of traders or two undertakings—not more. With 
regard to gas, a local authority could not extend the supply beyond 
its own area without the sanction of Parliament, or even within that 
area if it was already supplicd by an independent company. The 
general legislative powers with regard to gas had been largely taken 
advantage of by ons. Private companies were nearly 
always incorporated by special Act. In the United Kingdom he 
believed there were 222 authorised gas undertakings belonging to 
local authorities, which yielded a gross profit of £1,181,675, equivalent 
to 63 per c:nt. upon the capital. The policy of Parliament had been 
to allow local authorities to purchase existing gas andertskings but 
not to compete against them. The number of electric installations 
authorised was about 300. Powers which were in the early days 
granted to many authorities bad not been put in force. About 99 
installations were now at work. Some municipalities had the power 
to supply electric current outside their own areas. This power was 


transfer 

authorised the supply of electricity in bulk to outside districts. As 
а rule, however, the Board of Trade endeavoured to confine а con- 
cession asked for to a given geographical area. Не was unaware of 
any instance where a forcible transfer bad been permitted. The 
grant to & local authority of power to supply outside its district 
naturally made that authority a trading authority in the outside 
districts. If it lost, the municipal ratepayers lost to benefit the out- 
` eide district; if it gained, the асај ratepayers gained аё the 
cost of the outside authority. Ho could offer no opinion as to whether 
or not it was a rigbt policy. | 

Lord RorHscHiLD: Would you under these circumstances allow a 
sliding scale ?—It would bs rather difficult. 

Sir COURTENAY BOYLE added that with respect to electric lighting, 
there had been applications made for power to supply fittings. The 
Board of Trade had always objected to corporations being allowed to 
make or sell fittings. If the supply of these things was necessarily 
incidental to the supply of electricity, 16 might however ba permitted, 
but not otherwise. For instance, the prcvision of a good supply 
meter(when one was found) might very w«ll be entrusted to cor- 
porations; but not, he thought, burners or things of that sort. The 
wiring of houses for electric lighting bad not been entrusted to 
corporations. 

In reply to Mr. Lawis Еву, Wrrmmss said that the thing supplied 
was electric ecergy, which might be used for lighting, motive power, 
от avy other purpose. Its use was not limited either by statute or 
otherwise. 

In answer to the CHAIRMAN, Bir CouRTENay Boys stated that as 
tothe tramways there had been a distinct progress in the policy of 
Parliament. In some cases authoriti:s had joined in the promotion 
of a tramway undertaking. It was worth consideration whether 
such an arrangement would not be more satisfactory than one by 


which a municipal authority went outside its area to trade as a com- 
y. Tramways might in such cases be worked by joint boards. 
e tendency was growing of Iccal authorities to go outside their 
own areas. Circumstances had forced it upon the attention of Par- 
liament, and no definite policy had yet been thought out. There 
were cases where neighbouring corporations, wishing to connect their 


, N те tramways, had found it necessary to form a connecting 
n 


through the district of some suburban authority. In such a case 
Parliament bad not refused the necessary power. The Board of Trade 
was much concerned to know what Parliament thought ought to be 
done as regarded the applications from municipalities to go outside 
their own areas, whether for electric lighting, gas, or tramways. The 
applications were becoming so numerous, and the circumstances so 
varied, that they looked for Parliamentary guidance as to the 
visions which should govern municipal outside action —whether 
should be joint action, Government, and administration, or whether 
it should be left to one municipal authority to administer within its 
own area. He wished to pay a tribute to the excellent municipal 
mansgement of affairs. There were many instances of good, economical, 
and wise management, and he should regret if anything he had said 
seemed to show & mistrust of municipalities. His point was that 
if they traded cutaide their own districts, Parliament should consider 
upon what principle, under what limitations, and upon what organisa- 


tion they should go. 


Sir L. Lykt: When а municipality buys out an electrical under. 
taking which is partly within and partly without its own area, what 
becomes of the statutory right of a local authority to purchase the 
undertaking outside the municipal area ?—It is not destroyed. 

The Committee then adjourned. 


CORRESPONDENCE. 


Electric Light Wires and Dust. 
This phenomenon was observed by me about two years ago. 


It seemed so singular that a switch or a ceiling rose should 


gather more dust than any other ornament on the wall or 
ceiling that we gave the matter careful consideration, which 
resolved itself into falling back on the electrostatic 
phenomena. This very soon disclosed to us that we could 
have the electrification continuously kept at the ceiling rose 
or switch just as we cared. The phenomenon is the same as 
when you electrify an ebonite rod and make it pick up 
particles of dust or paper. The electrification is not very 
great on the ceiling rose or switch because the P.D. is not 
very high, but sufficient to attract minate particles of dust 
that may be flying about and make the accessories very 
unsightly. As it is easier to clean the switch than the ceiling 
rose where electrification is the cause of the dust, we arrange 
for all our switches to govern the positive wires, thus leaving 


as much as posible of the circuit at the same P.D. as the 


earth. We made an attempt to earth the switch cover, but, 
due to surface leakege, the idea was abandoned, and a dark 
teak-wood block substituted at the back of the switch, which 
detracts from the eye the dust mark; we also arrange the 


positive side for the Corporation. 


More attention ought to be given to + and — wires 
where worked at high P.D.’s, and by switching the positive 
wires you reduce to a minimum all risks and strains on your 
installation. 


Edinburgh, J/ay 21st, 1900. 


J. 


Electrical Engineering in Н.Ж. Navy. 


Being a constant reader of your valuable paper, usually 
во accurate, it startled me to find you had published a letter 
by Mr. 8. Mason in your issue of March 9th with several 
mistakes, The first and most glaring is the statement that 
no electrical staff is provided in the Royal Navy. I need 
only remind you of our Vernon and Defiance to set Mr. 
Mason right in this matter. The Fleet Engineer does not 
rank with the Captain, neither does he wear four gold 
stripes. The representative of the E. E. in a ship of war 18 
the torpedo officer for the time being, not the ЕКА. It 
may interest Mr. Mason to know that the E.R.A. whom he 
quotes, received his electrical education from the executive. 
1 quite agree with your correspondent there are many 
problems to be solved afloat ; but I will venture to assert we 
have a staff quite capable of coping with the task without 
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placing greater responsibility on the engineers, which 
responsibility now terminates at the machine terminals. 
From this point everything is taken charge of by the 
Torpedo Staff, which consists of torpedo lieutenant, torpedo 
warrant officer, torpedo instructor, leading torpedo men, 
and seamen gunner torpedo men and armourers T 
men are capable of the care and maintenance of incandescent 
and searchlight circnite, electromotors, accumulatorr, and 
all other electrical work incidental to the naval service, 
including submarine mining, telegraphy and telephony, 
without the assistance of the engineers. That our heads 
of department are not behind the times is evidenced by 
wireless telegrapby being successfully experimented with 
before Mr. Marconi published his superior results. It is 
well known that the Admiralty specification for ship 
dynamos exercised a most wholesome effect on dynamo 
design, even though a “promoted shipwright” was respon- 
sible for it. Oar rank and file are not far adrift either, as 
I notice that on leaving us, they fill with oredit fairly 
responsible positions in the profession on shore. Now that 
sails have gone and a modern man-of-war contains a good 
deal of electrical machinery, the executive Aave learnt, and 
take as great pride in handling these machines, as their 
forbears did the sails. The allusion to the American 
system is rather unfortunate, as it is openly admitted by 
American officers a failure. It would be fan to know how 
many captains there are who do not know time taken to 
raise steam " from cold water or otherwise. 
Ernest €. Hooper. 
Aurora, Obina, 
April 16th, 1900. 


[ We do not hold ourselves responsible for the statements 
of our correspondents, Mr. Hooper evidently refers to the 
letter by Mr. S. Е. Walker.—Eps. ELEC. REv.] 


Distribating Systems for Ele.tric Traction. 


Is wou'd b: ungracious of me to complain of Mr. Thomas 
Tomlinson's article dealing with my paper on the above 
subject, in your issue of May 11tb, yet I think he misreads 
my paper in some particulars ; perhape, the fault is in my 
mode of ре: 

He thinks that I started out by studying a particular 
system, and then drew from the results certain general 

eductions as an after-thought. This is not the саве. The 
paper commences by pointing out the general conditions to 
fulfilled by the distributing system, and then discusses the 
general laws of economical distribution so conditioned, and 
shows how they affect the choice of system of generating the 
wer. 
Pee calculations for the particular system illustrated are 
given simply as a concrete application of the general prin- 
ciples ; no general deductions are drawn from the reeults of 
these calculations, and no general superiority is claimed for 
ene or other of the systems disc . The attempt was to 
show how the best generating and distributing system could 
be selected by the application of general principles to any 
case. | 
Mr. Tomlinson makes a point raised by some others, that 
the calculations are based on hypothetical data. (I prefer 
the word “ estimated ” or “ prophetico") On what else can 
they be based? The whole of a tramway system is based on 
estimated traffic or service necessarily. A bridge engineer 
similarly uses an estimate of maximum rolling load which is 


usually just as “hypothetical” as the ре tramway ` 


service. Just as his bridge should be the most economical 
under the conditions of span, &c., to carry the estimated 
rolling load with a given factor of safety, so will tramway 
feeders, calculated as I have shown they may be, supply a 
given service with maximum total economy. 

Whether this end should be aimed at, or equipment at the 
lowest capital cost at first, is a question of financial policy 
rather than engineering. The calculations will at any rate 
help the engineer who advises the financiers to give them a 
clear knowledge of the alternatives, and in the case of public 
bodies there eee s no reason for the course suggested by Mr. 
Tomlinson. 

I am glad, at any rate, that Mr. Tomlinson recognises во 
frankly the advantages of working out the feeders in the way 
I advocate, a method for which I claim no originality of 


. Jations, the private com 


course, but which I have not seen put forward before in a 
practical way. 

The “obvious truism” as to selection of sites quoted, is 
very fat from obvious to the average director or committee- 
map, and therefore, I think it is still worth saying, whenever 
ita iteration may, perhaps, produce result, I agree that it 
ought to be unnecessary by this time. 


Henry M. Sayers. 
May 22nd, 1900. 


Reply to N. О. W. s“ query on page 828.—The Midland 
Eleotrio Wire Company could supply the tinned iron and 
other wires. —GENT & Co., Leicester. | | 


COMPULSORY PURCHASE OF ELECTRICAL 
UNDERTAKINGS. 


In these days when municipalities vie with each other in developing 
and working tramway systems, gasworks, aud electric lighting instal- 
y must sometimes recall with trepidation 
the worde of the Act of Parliament which give power to the local 
authority to purchase their undertaking. Much has been ssid and 
written as tothe propriety of municipal trading; it has entailed in 
some places an increased barden to the hapless ratepayer, 
while in some districts the profits earned during the year have 


materially diminished the unwelcome calls which are made from 


time to time on the рсскеб of the householder; and а 
careful study of the subject may possibly reveal the fact that 
municipal trading is carried on at a profit in towns where the local 
authority is necessarily made up of men of business habite, whereas 
there is often a balance on the wrong side cf the street in non- 
manufacturing towns. To discuss the question whether municipal 
trading is right is not our present purpose. Nevertheless, an inquiry as 
to the means whereby the local authority may wrest their entire 
stock-in-trade from a prospercus electric lighting or power company 


is well worthy of attention. Are the terms upon which this somewhat 


arbitrary power may be exercised, such as must commend themselves 
not only to the taxpayer but to the shareholder and all other parsons 
whose money is invested in, and whose income partly depends upon 
the prosperity of an electric light undertaking? It is with this ques- 
tion that we now propose to deal. 

First and foremost, it should be stated that the matter does not 
appear to be of any very pressing moment, except, possibly, in a few 
cases where tho companies have emberked upon their industrial 
career hampered and restricted by ''provisional ordera" of a very 
unusual character. As we shall presently see, the length of the period 
which must elapse before the local authority can exercise its option to 
purchase at a valuation will, in most cases, carry us on to about 1921. 


. Until the expiration of that period, or of the shorter period specified 


in the provisional order, those connect:d with electric lighting com- 
may still breathe freely. 

The first statutory provision relating to this subject ie to be found 
in Section 27 of the Blectric Lighting Act, 1882 (45 and 46 V., c. 56). 
It was there provided that the local authority might, after the ex- 
piration of a period of 21 years, or sfter every subsequent period of 
seven years, purchase the compulsorily, or so much of the 
same as was within their Jurisdiction, upon certain terms, to be deter- 
mined in case of difference by arbitration :—" Provided that the value 


ct such lande, buildings, works, materials and plant, shall be deemed 


to be their fair market value at the time of the purchase, due regard 
being had (1) to the nature and then condition of such buildings, works, 
materials and plant; (2) to the state of repair thereof, and the suit- 
ability of the same to the purposes of the undertaking; and (3) where 
part only of the underte purchased, to any loss occasioned by 
scverance, but without any addition in respect of compulsory pur- 
chase or of gocdwill, or of any profits which may, or might have 
been, or be made from the undertaking, or of any similar considera- 
tions.” As it was found that the periods above mentioned were too 
short, the foregoing section was by the Electric Lighting 


| repealed 
Act of 1888, 51 and 52 V., c. 12, Section 2 of which is practically a 


re-enactment, with these important differenoes, namely, the period of 
42 yeare, or such shorter period as is specified in the provisional order 
or special Act, is substituted for the period of 21 years; the psriod 
of 10 years, or such shertler period оз is specified in the provisional 
order or special Act, is substituted for the Ж esi ot 7 years; 
and for the purpose cf arriving at the market value, the words and 
to the circumstance that they are in sroh a position as to be ready 
for immediate working,” are added to the matters to which due 
regard is to be had. No addition, however, is to be made for good- 
will or oompensation for compulsory purchase, the law remaining, so 
far as this matter is concerned, in the same state as before. 

If the passages printed above in italics stood by tbemselver—that 
is to say, if the question of arranging the period within which com- 
pulsory purchase is to become allowable rested entirely with the 
undertakers and the Board of Trade, the provisional order might be 
framed so as to allow the full statutory periods to run before the 
uadertakers could become exposed to the risk of being bought up." 
Ia London it has been customary to provide that the period of 42 
years shall always commence to run from August 26tb, 1889. We 
find, however, that by Section 1 of the Act of 1888, notwithstanding 
anything in the Electric Lighting Act, 1882, no provisional order 
authorising the supply of electricity by any uadertskers within the 
district of anv local au‘hority, shall be granted by the Board of 
Trade except with the consent of the local authority, unless the Board of 
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Trade are of opinion that such consent should be dispensed with. 
Beeing that the local authority have a qualified veto upon every pro- 
visional order, it is submitted that they might make use of their veto 
by objecting to the l:ngth of the period at the expiration of which 
they may themselves acquire the undertaking. Whether any local 
authority have ever exercised their power in this manner we are 
anable to say; itis clear, however, that the power exits if they only 
choose to use it. 

What, then, are the terms upon which the supply company may 
be compelled, at the expiration of the specified period, to part 
with their stock-ia-trade? An arbitrator may (according to Section 2 
of the Act of 1888) determine the price, but without any addition 
in respect of compulsory purchase or of goodwill, the lands, buildings, 
&c., are to vest in the local authority, freed from апу debts and mort- 
gages. It is commonly supposed that the decision of the arbitrator is 
final upon this point, but it is important to notice that by Section 3 
of the Act of 1888, notwithstanding anything contained in Section 2, 
the Board of Trade may, by any provisional order to be made by them 
under the Electric Lighting Act, 1882, vary the terms upon 
which any local authority may require the undertakers to sell. 
Sach variation could, it is submitted, be made after the 
commencement of the order, and it is conceivable thát 
the Board of Trade might have power to order payment of com- 
pensation for goodwill or compulsory purchass. As we havo seen, 
the time is not ripe for the occurrence of any case in point; elec- 
trical unde are of comparatively recent date, and but a 
small portion of the statutory period of 42 years has elapred. 
Nevertheless, it may be some consolation to those who fear the 
exercise of this power of compulsory purchase to know that some- 
thing equivalent to a right of appeal lies to the Board of Trade 
from the decision of an arbitrator, who in the proper performance 
of bis duty refuses to award any compensation for goodwill or com- 
pulsory pu А 

It is not easy at first to understand why the customary 10 per 
cent., so readily paid to those whose lands are taken for the purposes 
of a railway, or other undertaking of а nature beneficial to the public, 
is denied to those whose enterprise has resulted in the establish- 
ment of a wealthy and prosperous electric lighting company. A little 
тей action, however, will show that there is a reason—a reason which 
ie founded upon the maxim salus populi suprema lex. In acquiring 
certain rights and privileges by virtue of & provisional order or & 
special Act, the company is, in & modified degree, placed in the posi- 
tion of & monopolist, although, as is well known, a rival company 
my obtain similar privileges in the same district. А limit is 
placed upon the prices which may bs demanded for electricity ; 
borrowing por are conferred ; licenss to uproot public streets, to 
acquire lands compulsorily, and in many other ways to interfere with 
the general public, ie freely granted. Та return for favour thus extended 
to them, the company must be prepared to risk the chanca of being 
bought up by the Iccal authority at a price which will not involve 
the ratepayers in payment for goodwill or compeneation for com- 
pulsory purchase. е public have already been put to a certain 
amount of inconvenience ; is it fair that they should be asked to pay 
for that which was originally granted, under restrictions, to the 
supply company? That the interest of the public is of prime im- 
portancs, may be gathered from the fact that the local authorities, 
as , ate not allowed to make a profi; of more than 5 per 
cent. 


Even assuming, therefore, that when the time comes for the local 
- authority to claim its rightto purchase eleotric lighting undertakings 
at a valuation, no allowance is made for goodwill or compulsory 
purchase, the unbiassed critic can scarcely say that the Legislature 
which confers the power of supplying electricity is " derogating from 
its own grant," for the promoters of a company must bs taken to 
have had full knowledge of their rights and liabilities when the com- 
pany was floated. Nevertheless it is pl to find that by con- 
erring a certain power of revision upon the Board of Trade, those 
who framed the Act of 1898 have provided a loophole through 
which undertakers may escape the consequences of what some'imes 
appears to be harsh legislation. 
As we stated in an earlier part of this article, there is no immediate 
cause for anxiety, and it is possible that the expsriences of the next 
decade may prove that municipal enterprise is unsatisfactory and 
undesirable from every point of view. Under such circumstances, 
the local authority would scarcely venture to exercise the powers 
vested in them by Act of Parliament. 


BUSINESS NOTES. 


Adj astable Curves.—We bave received an improved 
form of Olark's patent adjustable curve for drawing smooth curves of 
any ordinary shape. The instrument consists of a strip of cellaloid, 
about 10 inches long, to the ends of which are rivetted two strips of 
brass; by means of & cord passing through these, and an adj 1stable 
rod for modif ying any part of the curve, it is easy to rapidly adjast 
the curve so as to pass through, say, а series of points on squared 
paper, such as th» volt-smpere curve of adynamo, А similar instru- 
ment, for ship and railway curves, & , coasiste of a strip of tough 
elastic wood about 30 inches long, fitted up ia the sam» way as the 
sm1ller one, but of course on а more substantial ecale, with polished 
nickel attachments. Wa hivs mide trial of both instrum nte and 
found no difficulty in accurately reproducing cutves drawn at random. 
Although they are somewhat expensive, their cost is far less than that 
of the complete sets of F.ench curves which would b3 required in 
their place, and there can be no doubt as to their utility. 


Electrical Wares Exported. 


Wir иконо May 232D, 1899. WIR Енрічс May 2 D. 1900. 
Alexandria. Teleg. mat. Value An Adelaide. Teleph. mat... Value £96 


Amsterdam P © Alexandria .. 13 
Antwerp. Teleg. mat. .. .. 152 Amsterdam.. T 250 
mbay v x w .. 198 Boca. Teleg. mat. 76 
‚ Borneo is zi e ee 54 Bombay - ex 223 
„ Teleg. mat. .. 205 Boulogne 86 
Boston Р z i T 35 Buenos Ayres ans Ze 721 
Boulogne Va zs ЧА 13 " Te'eg. mat. 200 
Brisbane. Submarine cable .. 1,219 к Teleph. mat. 73 
Buenos Ayres xx 7 . . 2,186 Calcutta .. e га .. TH 
" Teleg. mat. . . 174 " Teleg. wire .. 855 
Caloutta э be .. 948 Cape Town.. Mt 171 
Cape Town. 28 | Chinde. Teleg. mat. 864 
ombo . 55 ы .. 299 Colombo at - 136 
Durban "S z% Vs .. 401 Copenhagen. Teleg. wire 28 
East London ie з . 87 | Dur -— T 211 
Flushing " кү К 18 East London 9 
Gothenburg.. ^ os i 66 Flushing e : 9 
Hamburg. Teleg mat... .. 150 Hamburg. T PN .. 800 
Hong Kong. Ka si m 15 e Teleg. mat. .. .. "00 
Madras - аі af e, M Melbourne .. ва jx .. 137 
Melbourne .. m T .. 205 Riga. Teleg. mat. .. 64 
Odessa bes 5 ds «s 25 Rio Janeiro. 34 uie .. 1487 
Ostend m Р ex és 10 Rotterdam .. к T 45 
Port Chalmers  .. "m .. 1,440 Rouen s d ud vd t 
Port Elizabeth  .. - . 216 | Santos. Teleg. mat. .. 199 
Rotterdam .. P wat ^us B7 Singapore .. АР, и .. B 
Rhanghai .. - Je . 101 р Teleg. mat... x 65 
Singapore .. ES is PIS 71 Sydney ын "t - 1,300 
А Teleg. mat. .. + 68 ú Teleg. mat. .. zd "9 
Bt. Petersburg .. RE - 71 Vigo. Teleg. apparatus .. 17 
Stockholm s v .. 200 Zanzibar. Teleph. apparatus 71 
Bydney ee ee ee ee 740 
$ Teleg. mat. .. 140 
Tientsin  .. s zs .. 650 
ši Teleg. mat. . 200 
Trinidad. Teleg. mat. .. E 85 · 
Vigo oe ae ee ee oe 800 
Vladivostock ps T . 180 
" Teleg. mat. 42 
Yokohama .. " s .. 856 
Total ee £12,708 | Total 4. 
Foreign Goeds Transhipped. 
Durban г . Value £38 | Trinidad. Elec. lgtg. apps. Value £44 
Philadelpbia we hc ss 28 
Trinidad. 'Teleg. mat. .. eu 98 


Total ,. #154 


Auction Sales.— From an advertisement in another part 
of this issue it will be observed that Mr. J. О. Platt will offar for 
sale by auction at the Mart, on Monday next, some valuable freehold 
premises and land in Hammersmith, suitable for electricians, 
hydraulic engineers, &. 

In another notice particulars are given of an auction sale to be 
conducted by Messrs. Percy Haddleston & Oo., at Manchester, on 
Friday, Jane lst, of the stock and plant of an electrical engineer. 
The catalogue details a new 8 HP. gas engine, a compound-wound 
dynamo (110 volts, 50 amperes), one ditto. 100 v. 50 amps., one shunt 
dynamo 65 v. 18 amps., one 50 v. 6 amps., a number of electric 
motors, arc lamps, switchboard, a quantity of valoanised cable and 
wire, and a large variety of electric fittings and accessories, &c. 


The Belleville Boiler.—The report as to the repudiation 
by the Admiralty of the Balleville boiler has been flatly contradicted, 
and so also hes all that the Engineer has said about the tube 
сае. Engineering now takes on itself the task of upholding 
the Belleville boiler, and е so far in ita advocacy as actually 
to state that the Admiralty had a long series of experiments 
carried out before the type was adopted. We attach no vales 
to the statement that this boiler has been most largely adopted 
by the navies of the world. The Engineer very pointedly asks 
how it is, if the tubes of the Bolleville boilers have not failed, 
there has been £10,000 spent on the T'errib'e boilers? Engineering 
makes light of this experience, and says it was due to an un- 
fortunate accident not necessarily inherent to the system. 
Engineering leaves itself a loophole for escape by expecting that 
another boiler may get a chance, but states fairly blantly that the 
Belleville boiler will not be replaced, and that it has given 
satisfactory results. The Engineers statement toat no tubes 
had been made of British steel for a long time was contradicted. 
The Engineer points oat that though this may be so, the steel was 
after all made of Swedish pig, and this practically means the same 
thing. Then u, if the lap-welded tubes have really proved 
satisfactory, as it is now made out, why all this fass about solid 
drawn? No matter how the matter is looked at, there is strong 
suspicion that all is not well Oar own strong objection to a fist- 
tened spiral 90 feet long, may porhaps make us unduly pessimistic. 
We do not think it has done so. The Engineer rightly condemns 
30-hour tests as inadequate and calls for trials of days. 
takes up the cudgels for the Admiralty, and lauds the system of 
submitting Admiralty designs to а consultative committee of chief 
inspectors of machinery at Portsmouth and Chatham and chief 
engineers at Portsmouth. All the consaltativa committees in the 
world will not render a 20-bend 90-foot tubs a safe structare to stand 
above а fierce fire, and we cannot believe that any engineer or body 
of engineers, unbiassed by the outside inflaence of friends against 
their own inclination, freely and voluntarily set it down as their 
belief that such a boiler could give satisfaction. As Engineering takes 
up во uncompromising an attitude, and ignores everything kaows 
against the Belleville boiler and makes light of all the faults, it is 
fair to assume that our contemporary represents offixialism. We 
trast that the question once awakened, will not, however, be allowed 
to subside into quiescence. The safety of the country demands 
something more than the soothing of the amour propre of tho system 
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that has led the Navy into such a muddle. If the Belleville boiler is 
so super-excellent it is strange that the French Navy is not by any 
means ensmoured of it and is trying other forms to-day. We ho 
the full truth will in time come to the top in spite of all efforts 
smooth matters over. 


Bankruptey Proceedings.— Notice is given of a second 
and final dividend of 9d. in the case of 8. G. Trehearne and A. H. 
Crump (Trebesrne, Bon & Orump, electrical engineers and con- 
tractors, 155, Fenchurch Street). 


Liquidations, Dissolutions, &c.—'The Universal Elec- 
trical Advertising Syndicate is winding up voluntarily, with Mr. 
Т. @. Mellors, of King John's Chambers, Nottingham, as liquidator. 

A meeting of the Calcium Oarbide Company is to be held at 28, 
Old Christchurch Road, Bournemouth, on June 19, to hear an 
acocunt of the winding up from Mr. F. Courtenay, liquidator. 

Messrs. J. Webster and J. Ellis (Webster & Oo , electrical engineers, 
Leeds), have dissolved partnership. Mr. Webster carries on the 
business and attends to debts. 

A petition for winding up the River Plate Electric Light and 
Traction Company is to be heard before Mr. Justice Wright on 
Wednesday, May 30th. The petition was presented by Messrs. 
Glyn, Mills, Ourrie & Oo., bankers. 

Messrs. А. W. Isenthal and O. P. F. M. Pofsier (Isenthal, Potsler 
and Oo., electrical engineers, &c., 85, Mortimer Street, London), have 


dissolved partnership. Mr. Isenthal attends to debts and will con- 
tinue the ness. 
“Blitz” and "Fix."—" Blitz" is the name of a 


comporition for tinning and leading copper, brass, tombac, iron, &., 
and also for plumbing; while Fix” is a soldering atone bex for 
tinemiths, miths, plumbers, &c. These specislities are the 
subject of a lar which bas come to band from Mesers. Hecht and 
Oo., of Finsbury Pavement, H. O. 


Book Received.—“ Chemistry, an exact Mechanical 
галопу by F. а. Edwards. London: J. & A. Churchill. 


and Lists.—The British Westinghouse 
Electric and ащ Pete assa in its circular No. 1,027, dated 
May, 1900, describes the Westinghouse system of incandescent street 
lighting. While tbe arc system is preferable for business streets, the 
incandescent system is said to give & more uniform distribution of 
light for residence streets, particularly curved or heavily shaded 
thoroughfares of smaller towns. The Westinghouse system, which 
has been under practical test for twelve years, is called a“ street 
light shunt coil,” and it is entirely automatic, has no moving parts 
whatever, and is simple in its general construction. It consists 
of a single coil of wound within a complete magnetic circuit of 
laminated iron. It may, therefore, be consi a modified form of 
а transformer. The coil is completely enclosed in an iron 
box. One of these ooils is connected in shant with each 
incandescent lamp. The coils are so designed that when 
100-volt lamps are used, ten of them may be in series 
on a 1,000-volt circuit, or a proportionate number for any other 
voltage. In an installation where the preseure is 1,000 volts, 
twenty 50-volt, or ten 100-vclt coils, are connected in series on 
а single loop of wire, each coil serving its own lamp. The lighting 
district is covered by the requisite number of these loops, each of 
which is a single wire similar to an ато light circuit. These loops 
are preferably served from a separate line controlled at the station. 
If more convenient, they may be taken off from any t of the 
mains supplying the general commercial service. A full and illus- 
trated description of the system is given in the pamphlet before us. 

Messrs. Peirson & Oo., of St. Danstan's Hill, E.O., send us a copy 
of their January list of high-class constructional steel and iron work. 
This firm was responsible for the whole of the ironwork at the Bank- 
side Electricity Works, its contracts with the City юрап amounting 
to above 225,000. Other electrical contracts executed by them include 
constructional work at the Dover, Dablin, and Leyton electricity 
works, the Bristol and Dublin electric tramway works, and the 
Telegraph Oonstruction and Maintenance Company. Roofing and 
flooring pla'es, columns, tanke, ornamental ironwork, and so forth, 
find a place in this small list of 48 pp. 

Messrs. D:ck, Kerr & Oo. have sent us their circulars, Nos. 102 and 
103, dated March and May i qid 102 (12 pp.) contains illus- 
trations of top-seat and single-deck motor cars, as supplied to Bolton, 
Potteries, Liverpool, and other places, also a view showing cars at 
the Preston Works. 103 illustrates the new rolling stock for the 
Waterloo and City Railway, and gives an efficiency curve of the 
“15 L" motor with which the new cars are fitted. 

We have before us a catalogue from Mr. E. Ravet, of Olerkenwell 
Road, E.O., and Boulogac, in which are contained some details and 
prices of lathes, milling m: chines, screw and power presses, stamping 
machines, and machines for porforating celluloid. The catalogue is 
very fully illuatrated and neatly mas Уй 

Messrs. Fletcher Bros., of Ashton · u Lyne, send us an illustrated 
circular of their patent Divergent” slide valves giving dimensions 
for draughtsman's use. The makers spocialiy claim an advantage in 
the removable seating; when secured in position there is allowance 
for expansion diametrically. The cover being at the end an internal 
examination may bs made, and any foreign substances b» removed, 
without having to take down the valva bcdy. The bye-pass is made 
with only one joint instead of fcur as hitherto. The valve is said to 
. embody шару simple and efficient improvem:nts, which are the 

result of Mesers. Fletcher's experience in high pressures for steam 
pipe installations and with superheated steam. 

Pamphlet No. 64 of the British Thomson-Houston Company des- 
cribes and illustrates in the usual excellent manner the “1900” 
alternating current fan 


In connection with the Paris Exhibition, where they bave a stand 
29 506 in Group V), the Electrical Power Btorage Company have 
ssued a small booklet E P.B. batteries, with illustrations 
of the various types, and detailing some battery testing 
accessories. 

The North British Rabber Company, of Edinburgh, have published 
a price list of biting, hose, tubing, and a variety of other india-rubber 
mechanical goods manufactured by them. 

We have received from Messrs. D. Н. Bonnella & Son, Limited, 
copies of three sections of their catalogue. (L) list deals with lighting 
accessories, switches, тер arc lampe, resistances, measuring instru- 
ments, and so on; (T) devoted to telephones and accessories, 
including receivers, transmitters, complete wall and desk fittings, 
intercommunication sets, and numerous small parte; the third section 
is the electric bell list, wherein are included a host of pushes, pulls, 
batteries and bells of different types and prices, electro-medical 
apparatus. All of the lists are studded with illustratione of the 
various apparatus and articles coming under the above descriptions. 

The International Electric Company, of Redoross Btreet, havo sent 
us а copy of their new catalogue, where, in just over 200 pages, they 
вае: рынган: & vast quantity о? electric bell and telephone 
mate The increased attention which is, of necessity, being paid 
to the subject of telephony by manicipal electrical engineers will 
naturally cause them to be on the look-out for priced catalogues such 
as this We cannot afford space to indicate in any detail the various 

ts of telephone and bell systems illustrated in the book. We will 


are given indicating what information is necessary for preparin 
estimates for complete telephone exchanges. " i 

Messrs. J. B. Oorney, of St. John Street, W. O., send us a priced 
circular relating to their “ Bryan Marsh ” incandescent electric lamps. 
These lampe are said to have a useful life of 13,000 c.P.-hours ona 
16 o.r. lamp, with a consumption of 3:5 watts per c P. 


The Copper Market in May.— Mesars. H. R. Merton and 
Co.'s са] circular for the first half of Mey, shows that stocks 
have diminished by 431 tons in tbe 15 days, while the price of 
G.M.B.'s has fallen from £76 15s. to £73 23. 61, a drop of £3 12r. 6d. 
per ton. The heavy shipments to this country and to France in 
April, and consequent rise in stocks are no doubt the cause of this 
heavy fall in values, and it is reassuring to note that the shipments 
from North America during the first half of the current month are 
considerably above the average, and are actually in excess of the total 
shipments from North America in the whole month of May, 1899. 
The e рее during the first half of May have been 11,723 tons; 
the total deliveries 11,904 tons, and in addition 250 tons Standard 
copper has been shipped to America from English ports. The stocks 
of copper, which on April 30th stood at 27,475 tons. have, therefore, 
fallen to 27,044 tons, bat in spite of this slight reduction in stocks, 
the serious decline in values already noted has occurred. The ship- 
ments from North America, and from “ other” countries have been 
above the average; while from Australia, Chili, and from Spain and 
Portugal, the shipments during the first half of May have been below 
the average for the preceding twelve months. 


Electricity v. Pankah Coolies.— Indian Engineering 
says that the Government of India has issued orders for the 
installation of electric fans in barracks in all the more portant 
military stations. In this same connection, it was su some 
time 140 that the power might be derived from mills in the 


У . Bde hac a correspondent asks the name 
e maker 's patent electrical hot plates f 
cooking, &c. Oan any cb our readers tell. him ? Р 


Launches for Leeds.—The Roundhay Park Sub-com- 
mittee of the Leeds Corporation has ordered an electric launch (to 
cost about £600) from Mesers. W. 8. Sergeant and Oo., of Chiswick, 
8 Fs пис a & ранае boat 5 The boat will be 

eet long by eet beam, will carry 45 passen and is to be 
delivered within ten weeks. ` io 


Outing.—The employés of the Leeds Corporation Eleotrio 
i had A 
un. Ei d quiere Жоел and от Еа 


Railway Rates.—In response to the request of all the 
railways of the United Kingdom, the Board of Trade has resolved to 
amend the classification of merchandise, traffic, and schedules of 
maximum rates and charges, by adding to class (5) electroliers, 
phonographs, and photoscopes. Notice to this effect appeared in the 
London Gazette for May 18th. 


Smoke Nuisance.—At the West London Police Court 
last week summonses were heard against the Electric Traction 
Oompany, Limited, at the instance of the Hammersmith Vestry, for 
allowing black smoke to issue from two shafts in Wood Lane, the 
Central London Railway generating station, in such quantities as to 
be a nuisance. It appearea from the evidence that cheap coal was 
being used for experiments instead of Welsh. On this account the 
magistrate decided only to grant a prohibitive order, and order the 
company to pay five costs. 
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Trade Announcements.—Messrs. Clayton & Oo., of 
Union Works, Huddersfield, inform us that they have purchased the 
whole of the business of the Penistone Electrical бошу, 
Huddersfield and Penistone. Owing to the increased demand for 
their manufacture, Messrs. Olayton have extended the premises in 
Huddersfield, known as Union Works, and also put down the latest 
type of machinery to deal with the increasing requirements, both in 
cabinet work, switchboard, and electrical sundries generally. Mr. 
Richardson is the firm's London representative. 

We understand that Mr. T. M. Harvey, who, until recently, was 
engaged in Messrs. Johnson & Paillips’s Electric Oable Works, has 
left their employ. 

Mr. Thomas Browett, joint managing director of Browett, Lindley 
and Oo. (1899), Limited, has now entered into possession of the firm's 
гозгор offices, which are situate at 6, Old Q 1een Street, Westminster, 


Mr. Frank F. Wellington announces that he has purchased the 
business of The Motor Development Corporation, ted (Tube 
Department), of which he has hitherto acted as manager. The 
business will be carried on at 36, St. George's Square, Regent’s Park 
Road, N.W., under the style of Frank F. Wellington, and in con- 
junction with this he will also trade ia new aud second-hand motors, 
motor car», & 3. We have received a circular of his patent ignition 
tubes for gas and oil engines, motor cars, &c. 


Westinghouse Work.—The New York Electrical Review 
says that word has been received from Paris that the Westing- 
house Electric Company has closed contracts for the equipment of 
the Metropolitan Underground Ruilway, of Paris, and the suburban 
lines cf the Chemin de Fer de l'Ouest, of France. Tae company 
will also equip a large power house for supplying all the surface 
railroads of Paris with electric current, and has equipped the 
movable sidewalk at the Exposition, as well as an electrio railway 
wh'ch runs through the Exposition grounds.” 


ELECTRIO LIGHT AND POWER NOTES. 


Accrington.—A Local Government Board inquiry was 
held last week respecting an application of the Corporation to borrow 
£26,250 for electricity purposes; £18,000 has already been borrowed, 
go that the estimated cost will be over £44,000. 


Chesterfield.—Mr. Е. H. Tulloch, M.I.C.E., conducted 
an inqsiry on behalf of the Local Government Board last week 
relativo to an application by the Corporation for leave to borrow 
£25,000 for electric lighting purposes. It was stated that the pro- 
bable demand was very heavy, amounting already to 12,242 8 C.P. 
equivalent. Apparently the Westinghouse Company has the scheme 
in hand. There was no opposition. 


Dalkeith.—A scheme submitted by Mr. Parves on behalf 
of Messrs. Orompton & Oo., Limited, for the electric lighting cf 
Dalkeith and Eskbank, is under consideration by the Town Council. 


Dablin.—At a meeting of the Corporation last week the 
Lord Mayor announccd that the Local Governm:nt Board had 
granted the loan for electric lighting without any conditions attached, 
and had expressed approval of the scheme. 


Gosforth.—The District Council has agreed to take 
supply from the Newcastle Electric Bupply Company, Limited. 


Iikeston.—On 18th inst. a Local Government Board 
inquiry was held into the Oorporation’s application for sanction to 
borrow £18,271 for the purposes of electric lighting. The town clerk 
remarked that it was expected that there world be applications for 
6,000 8 o P. lamps. It was estimated that it would cost 2d. a unit to 
prcdaoe, while it was proposed to charge consumers 4d. The 
number of lamps applied for up to the present was 3,100. 


Kingston-on-Thames. — Mr. J. E. Eigcome, the 
borough electrical engineer, in his report for the 15 months ending 
March 31st last, says that the new 200-Ew. combined steam alter- 
nator now being put down will add farther plant sufficient for 
10,000 8-c P. lampe installed on the circuit. gross profit is 
£2,737 9.. 4d., and after paying interest there remains a profit of 
£1,298 11s. 4d. towards the repayment of capital, which, amounting 
to £1,346 10s. 3d., leaves an adverse balance of £47 183. 11d, as 
against an adverse balance of £1,112 02. 9d. in 1898. There is a rapid 
increase in nember of consumers and lamps connected, the number 
of consumers having increased from 211 to 311, and the number of 


g 
lamps from 11,856 to 16,130. In to public lighting, it will 
probably be found expedient and ble to continue the public aro 
amps throughout the main roads. 


The Town Council has authorised application to the Local Govern- 
ment Board for sanction to the borrowing of £15,000 for further 
extensions of the electric light works. The works earned a profit 
last year of £2,739 odd, nearly sufficient to pay the interest and the 
repayment of capital. 


Leeds.—The Corporation last week decided to apply for 
power to borrow a sum of £28,000, whicb, it is estimated, the 
amount required for the provision of new engines, alternators and 
boilers, to replace the old machines. 


Leith.—Mr. Bryson, whose resignation of his post of 
electrical engineer we reported, last week, has reconsidered his 
decision and desires to withdraw his 1 esignation. 


Lewes.—The Town Council has completed the transfer of 
its electric lighting order to the County of Bassex Electrical Power 
Distribution Compauy, Limited. 


Lincoln.— Last week Mr. F. H. Tullock conducted an 
inquiry on behalf of the Local Government Board into the Oorpora- 
tion's application for power to borrow £6,000 for the extension of 
electric lighting in the city. A loan was sanctioned in 1897 for 
£20,650, and in 1899 there was another loan of £19,000 for extensions. 
Of the last-mentioned loan £4,500 was still unexpended, and the loan 
now asked for was to provide cables in the southern of the city. 
The capacity of the present plant was 18,000 8-с P. lampe, and with 
the proposed extension the capacity would be 25,000 8-0 P. lampe. 
There was no opposition. 

London.—Loxpon Oounty CovNcm.—At last week's 
meeting the Highways Oommittee recalled the fact that in March 


the Southwark Vestry had complained of repeated failures of the 
by the London Electric Supply Corpora- 


supply of electrical en 
tion. Asa result of al ‚ the Committee came to the con- 
clasion that there had been serious default on the part of the company, 


and on their recommendation the Council resolved to take pro- 
ceedings to recover penalties in respect of the default. Six 
summonses were accordingly taken out against the сошрапу, being 
two each in t of failures of supply to the Pub brary, 
Borough Road, the Council’s weights and measures offices in Union 
Road, and No. 148, Borough High Street. The Committee reported 
the course events had taken, dwelling at wg y upon the dismissal 
of the summonses by the magistrate at the Southwark Police Oourt 
on April 2 th, and the infliction of the full penalty by the Greenwich 
1 Having regard to the importance of the matter, 
and to the divergent views held by the magistrates at Southwark and 
Greenwich respectively, as to the company’s obligation to maintain 
an efficient and constant supply under its orders, the Oommittes 
expressed the opinion that the decision of the magistrate adverse to 
the Council should be ap against. Oa the recommendation of 
the Committee it was resolved to appeal against the decision. 


eng Kin The engineers 
reminded the V that in their original report, presented in Jane, 
1897, they proposed to lay down distributing mains for the supply of 
4,000 8-c P. lamps simultaneously alight. They now su that 
moe sho be made for the supply of double that number of 

mps. It was estimated that the total cost of the mains and feeders, 
with conduits, &., would amount to about £6,000. The Committee 
instructed the Vestry clerk to obtain a further report from Messrs. 
Kincaid, Waller & Manville on the laying of larger mains, so that a 
supply could be given to the whole of the new h of Bermondsey. 
In reply, the e stated that the additions would amount to £3,310 
—extra distribution mains, £1,200; 28 arc lamps, £1,360 ; provision of 
extra ducts for added areas, £450; 10 per cent. for , clerk 
of works, and contingencies, £300; a total of £3,910. The 
Vestry approved the reports, and auth the engineers to prepare 
specifications and to invite tenders for carrying out the work. 

Drrrronp.—At a meeting of the New Oross and Deptford 
Electric Light Users’ Association last week, it was that 
the London Electric Sapply Corporation had stated in reply to 
a letter from the hon. that they were willing to give 
a rebate of 15 cent. off all the accounts due at Ohristmas, 
but declined to allow anything off the accounts das at Lady Day. 
The meeting resolved that in view of the fact that the inconvenience 
and loss sustained were even greater in the quarter ended Lady Day 
than in the previous quarter, the accounts be not paid unless a rebate- 
ment of 15 per cent. be allowed on the Lady Day quarter as well as 
on the Christmas quarter. 


mber of small 


26,365 8-с P. lamps. The average number of lampe per consumer has 

decrease enu 

ting. The depart- 
the are 


in the present year, owing to the greatly increased prices of fuel and 
other materials. The machinery now installed and in working 
dition will be able to supply a further 10,000 8 c P. lampe, after 
ing an ample margin for reserve. 

HoL ORA. The Board of Guardians of the Holborn Union hw 
resolved to instal electric lighting plant in the City Road Workkoere, 
according to the designs of Mr. J. Epright, at an estimated оой of 
47.623. 

Sr. ManTIN-IN-TRE-FIBLDS.—The public are lampe were turned on 
last Wednesday evening all over the parish. Direct current 50C-watt 
arcs are used, mountedjon redjjstandards ornamented with the 
equestrian figure of st. Martin sharing his cloak with a beggar. 
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Maesteg.—The District Council has decided not to apply 
for a provisional order. 


Melbourne.—The Melbourne Age says that at a meeting 
of tbe City Council in April matters connected with the proposed 
extension of the city's electric supply undertaking were discussed. 
In the first place, the cosncillors had to decide as to the acceptance 
of certain tenders for the plant necessary to complete tbe council's 
works under the new régime. Into this oonsideration а patriotic issue 
had been imported, owing to the fact that the lowest tender for the 
engines, dynamos, &c., was that of a German firm. This firm’s 
estimate was lower than that of an English company by between 
£3,000 and £5,000. It was felt by a powerful section ia the council 
that, despite the extra cost, the English tender should be accepted. 
Another party, however, denied that patriotism had anything to do 
with the matter, and declared that the lowest tender should, as a 
matter of course, be accepted. This problem wae, however, by no 
means the most important, for when the councillors met they found 
that the entire scheme was blocked by the Postmaster-General. To 
their astonishment, they learnt that Mr. Watt had suddenly decided 
that he had no legal power to transfer to the Corporation the rights 
of the existing electric companies. The meeting was conducted in 
private, but in the course of the debate councillors asked why this 
question of transfer had not been settled long ere this. The reply 
бте was that the ex-Postmaster-General had been approached some 

me back, and had stated that there would be no difficulty about 
the transfer. Some councillors then took the line that the council 
should go ahead, despite Mr. Watt. Ultimately the council ad- 
journed, without arri ag et any decision concerning the tenders. It 
was resolved that the Mayor and the Iccal representative of the 
Electric Light and Traction Company of Australia should see Mr. 
Watt, with a view to arranging а modus vivendi re the order for the 
transfer of rights. 


Newcastle,—Before the Property Owners’ and Ratepayers’ 
Society of Great Britain last week, Mr. A. L. Armour, B.9c., read, on 
behalf of Ald. Armour, of Gateshead, a paper on “The Electrical 
Distribution of Energy and Industrial Prosperity.” 


Partick.—The Electricity Committee of the Glasgow 
Corporation has sgreed to supply electricity to the Bergh of Partick, 
under certain conditions, until the Partick electricity works is com- 
pleted. 


Portsmouth.— Last week Mr. E. A. Sandford Fawcett, 
A. M. I. O. E., held an inquiry into an application of the Oorporation 
for sanction to borrow £9,975 for electric lighting extensions. It was 
stated that the demand for electric lighting was steadily increasing, 
and 14,000 8-0 P. lamps had been installed during the past year. 
There was no opposition. 


Rhyl.—No less than 55 tenders have been received for 


carrying out the municipal electricity works. They have been 
referred to the engineers. 


Salford.—Having received a letter from Mr. C. L. 
Turner to the effect that he was unable to comply with the Council's 
request that he should resign his position as Oorp г it ion electrical 
engineer, tte Council on Fridsy last da resolution terminating 
his appointment, with three months’ salary in lieu of notice. | 


Simla.—An Indian journal says that the Simla Munici- 
pality bas applied for the services of Mr. Meares, Government 
gas expert, to report on the feasibility of electrical lighting for 


Sudbury.—A Local Government Board inquiry was held 
last weck into the application by the Town Council for leave to 
borrow £13,000 for electric lighting purp^ses. 

Sunderland.—An inquiry was held last week by Colonel 
O. Н. Luard, R. B., Lccal Government Board inspector, into the 
application by the Town Oouncil for leave to borrow £4,500 for 
e lighting purposes. | 

Trowbridge.—The District Council has under considera- 
tion the advisability of applying for a provisional order for elec- 
tricity sapply. 

Woking.—The Board of Trade has granted the pro- 
visional order asked for by the District Oouncil. 


ELEOTRIO TRACTION NOTES. 


Bath.—Lst week the Urban Sanitary Authority affixed 
its seal to an agreement with the promoters of the light railways 
scheme, whose terms were stated in our last issue. 


Birmingham.—The Lord Mayor of Birmingham and 
the Pablic Works Oommittee visited Liverpool last week in order to 
examine the working of the system of electric tramways which has 
been adopted by the Corporation. 


Cardiff.—1 be Town Council last week had a discussion 
as to whether there should be a separate station for the electric tram- 
way undertaking, or whether the Tramways Oommittee should take 
energy from the lighting station. In the end the voting was 20 in 
favour of, and 8 against, a separate station. An electric traction 
engineer is to be appointed at £500 per annum. 


Dover.—The returns of the Oorporation electric tram- 
ways at Dover for the last financial year show a profit of £8,155, a 
considerable increase on the preceding 12 months. 


Glasgow.—A serious fire occurred at the grain stores of 
the Caledonian Railway Company at Glasgow on 15th inst. А pole 
carrying а large number of telephone wires was fixed on the building, 
and when the roof gave way the wires fell across the electric trolley 
wires of the tramways. The current from the trolley wires fused the 
telephone wires almost instantaneously. It is stated that several per- 
sons received slight shocks. | 


Horwich.—The Bolton Corporation have now practically 
completed the arrangements for the electric car service to Horwich. 


Italy.—The Board of Trade Journal says that H.M. 
Consul at Milan ро tbat the experiment in eleotric traction on 
railways made by Mediterranean Railway Company on its line 
from Milan to Mons:, with accumulators, revealed certain serious 
defects which necessitated some considerable changes, and а partial 
and temporary suspension of the service. It is, however, believed 
that the modifications now in course of application will ba entirely 
efficacious, and that the system of accumulators will prova to be bast 
adapted to short distance journeys. This company is now about to 
try an experiment on a much larger scale on ite line from Milan to 
Gallarate, and thence to Varese, Lavens, and Arona, about 73 miles of 
rail. The hydraulic power for producing electricity will be obtained 
from the River Ticino, at Tornavento, where the necessary works are 
to be commenced immedistely. The system to be adopted is that of 
the third rail, which is already working satisfactorily in the United 
States, but over much shorter dietances. The electric current will be 
transmitted to the third rail at a tension of 600 volts. The electrical 
apparatus required for the trains has already been ordered, and is to 
be delivered in April next year. The carriages themselves will be 
bailt at the Mediterranean Railway Company's own works. Oon- 
temp.raneously, the Adriatic Riilway Company will apply the 
trolley system on its line from Lecco to Ohiavenna and Sondrio, 66 
miles of rail. The hydraulic power will be derived from the River 
Adds, near Morbegno, and the overhead wire will be supplied with a 
current at a tension of 3,000 volts. In thie osse the electrical 
machinery has been ordered from a Hungarian firm, and is to be 
delivered at about the same time as that for the Mediterranean 
Company. | 

Kingston (Surrey).—After a protracted discussion last 
week, the Corporation resolved to make application to Parliament 
next session for tramway powers in the borough. 


Kirkealdy.— Last week the Town Council considered 
the question of the proposed introduction of tramways and el: сігіс 
lighting. The Tramways and Electric Lighting Oommittee's recom- 
mendation was agreed to as follows:—'" That tbe Oouncil should 

roceed at once to establish both tramways and electric light, and, 
arther, that it be remitted by the Oouncil back vo the Committee 
with powers to proe with the work, including power to engage an 
engineer and to т all the necessary initial expenses, but with the 
understanding that before the contracts for the building of the power 
station, the construction of the tramways, and the intrcdaction of 
tne «ric light ate entered into, the Committee ahall report to the 
ouncil.” 


Leeds.—The receipts from the Leeds Corporation tram- 
ways for the 12 months ending March 26th amounted to £129,137, 
the gross profit on the yehr's working being more than £30,000. 
Compared with the previous year there is an increase in the PARE де 
of £14,588. The introduction of electric traction on the Headingley 
and Chapeltown routes has been marked by the same success as that 
attending the Roundhay and Kurkstall lines. | 

The members of the Tramways Committee of the Leeds Oorpora- 
tion bave decided to visit cflicially the International Tramways 
and Light Railways Exhibition, to ba held at the Agricultural Hall, 
London, N, from June 23rd to July 4th. 


London County Council.—At last week’s meeting 
the Parliamentary Committee reported that in consequence of the 
refusals of the Vestry of Lambeth and the Wandsworth District 
Board to consent to certain electric tramway proposals, they had 
directed to ba 1 AM Ше пакосе np. ne n гав 

wers proposed with re to dening of thoroughfares 

beth and Btreatham affected by the proposals. 

The report of the hways Committee reminded the Council of 
the rejection by the Light Railway Oommissioners of the applications 
for three orders to anthorise the construction of light railways 
between Deptford, Bhooter's Hill and Woolwich, between New Cross, 
Lewisham and Eltham, and between Olapham, Wandsworth and 
кишш Pona. In this connection the Committee stated they had 

dered the question as to what course should be taken in view 
of the action of the Commissioners. They had cometo the conclusion 
that the decision of the Oommissions should not be appealed against, 
especially as the Council's Improvement Bill did not now contain 
powers for the Council to out the necessary street widenings in 
connection with the projected light railways. On the recommenda- 
tion of the Committee ic was decided not to appeal to the Board of 
Trade against the decision of the Commissioners. 

The Oouncil; at the weekly meeting on Taesday, resolved to serve 
notices requiring the South London Tramways Oompany to sell to 
the Council certain lines in accordance with the purchase clause of the 
Tramways Act, 1670. The Finance Committee expressed the opinion 
that the lines would require reconstruction either for horse or elec- 
tric traction. ` 

The report of the Highways Committee stated that the Coun 
were carrying out widenings of certain thoroughfares in which are 
single lines of tramway which would shorily become purchasable 
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under the Tramways Act, namely, in Batterses, Bermondsey, Wands- 
worth and Lambeth. In the opinion of the Committee it was 
desirable for the Oouncil to obtain т to reconstruct the lines as 
double tracks, and for the work to be executed after the particular 
roads concerned had been widened. It was estimated that the 
expenditure for reconstructing the lines for an anderground system 
of electric traction would amount to £43,000, whilst a farther sum of 
£14,000 would be required for establishing the underground method 
on а new double track to be formed in the new street to bs laid out 
between Bermondsey New Rad and Tooley Street. The Committee 
therefore recom mended :— 

That the Parliementary Committee be instructed to include, in one of the 
Bi 18 to be promoted by the Council next session, powers for the Council (1) to 
double the single line of tramways in those portions of (a) Battersea Park Road, 
(b) Bermondt ey New Road, (c) York Road (Pattersea and Wandsworth), (d) 
Albert Embankment, and (e) Wandswor h Road, in which the Council is effect- 
ing widenings under powers already conferred by Parliament; and (2) to con- 
rtruct a double line of tramways along the new street from Bermondsey New 
а 35 Tooley Street, authorised by the Tower Bridge (Southern Approach) 

ct, 1895. : 

At the suggestion of the chairman of the Oouncil the consideration 
of the recommendaticn was postponed. 

The Highways Committee reported that in view of the probability 
of tbe Council's Tramways (Electric Power) Bill (which is to authorise 
the Council to reconstruct fcr electric traction any tramways within 
the Ooenty of London which have been or shall be acquired by the 
Council) becoming law this te:sion, they hed in preparation the 
specification and form cf contract for the supply of the rails, fish- 
plates, &c, which would be required in connection with the recon- 
struction of two sections. Tlese were the tramways between West- 
minster Bridge and Tooting and those between Blackfriars Bridge 
Road and the Kennirgton terminus of the cable tramways. In this 
copnection the Committee stated : — 

It has been represented to us that the c'auses relative to wages and hours of 
labour, which the Council's Standing Order No. 212 requires thall be inserted 
whenever practicable in all contracts, are inapplicable in this instance, owing 
to the very * pecíal nature of the work and to the peculiar conditions obtaining 
in the trade as regards the payments made tothe workmen d ir in tha 
manufacture of rails With reference to this matter we have had the benefit 
of the advice of Dr. Kennedy, and also of Sir David Dale, who has acted on 
many occasions as arbitrator between employers and workmen; end as the 
result we have had submitted to us, and have approved, a special form of 
clause which will, in their opinion, attain in &rother way the object aimed at 
by the hours and wages clauses usually inserted in contracts. This special 
clause we propose shall be irserted in this contract and alto in any other con- 
tracte for the supply of tramway rails, &c., which may be required bereafter in 
connection with the reconstruction by the Council of its existing, and the con- 
struction of new, tramways. The General Purposes Committee, whose 
opinion was asked upon the matter, has informed us that it thinks that the 
proposed pecus clause might be adopted; and in the circumstances, we 
recommend— 

That, as regards contracts for the supply of the rails, fish-plates, &o., required 
in connection with the reconstruction by the Council of existing, and the con- 
struction of new, tramways, the operation of the Councii's standing order 
No. 919 be suspended so far as to permit of the omission of the usual clauses rela- 
tive to hours and wages, and the insertion of a special clause as follows :—" All 
wages to workmen for work executed under this contract must he paid at the 
rates arranged between the employers and workmen in the rail] trade in that 
part of the country where the crder is placed. The Council reserves power to 
cancel this contract, so far as relates to any part of the articles specified 
therein not totally or parta manufactured, at апу time on one week's notice, 
should it be proved to the eatisfaction of the Council, after bearing both parties, 
that lower rates than the standard rates of the district have been, or are being, 
paid in the execution of this contract." 


The reccmmendation was agreed to without discussion. 


London.—In the Honse of Commons on Tuesday the 
London United Tramways Bill, as amended, was further considered, 
and an amending clause was inserted at the instance of кт юн 
providing for and regulating the maintenance of a cheap morning 
and e g tram service for artisans, mechanics, and daily labourers. 


Middlesex.—The Light Railways Commissioners last 
Monday sat at Westminster to inquire into an application by the 
Middlesex County Oouncil for permission to construct lines cf elec- 
tric tram ways from Harlesden, thrcugh Sudbury, Wembley, and 
Harrow on the one side, and from Southgate to Finchley on the 
other. The total length of the lines is about seven miles, and the cost 
of construction and equipment is put at £117,000. The acquisition 
ef land for necessary widenings is not included. According to the 
Times report, Mr. О. A. Oripps, Q. O., who appeared for the promotere, 
said that lines 1 and 2 were five miles long and ran thrcugh two 
districts which assented and one that did not. The Harr: w School 
trustees ol j :cted, but as the line neither passed the school nor touched 
its property, be failed to sce how they could be heard. After argu- 
ment and evidercs on this point, Lord Jersey said that the Commis- 
eioners saw no reason why Harrow School should be heard. 
Evidence kavirg been given in support of the scheme, the opposition 
was then heard. Io Wembley there was an objection to the erection 
of a gerera'ing station, the opposition being summed up as being on 
the grour ds of “smoke and sentiment.” The Council withdrew two 
schemes for lines from Harrow to Watford, and Mr. Orippe incident- 
ally mentioned that the differenoes between the County Council and 
the North Metropolitan Tramways Company, who were the joint 
pouces of the scheme wbich the Oommissioners bad passed, would, 

е thougbt, soon be settled. The negotiations were progressing 
satisfactorily. The inquiry was adjourned, the chairman stating that 
the Harlesden to Stonebridge section was passed. 


Mossley.— Last week а special meeting of the General 
Purposes Committee of the Town Council considered the report of 
the joint committee appointed to inquire respecting the proposal for 
a scheme of el. ctrical tramwaysand lighting for Mossley, Btaly bridge, 
Hyde, and Dakinfield. Та the report the scheme was strongly 
recommended, and it was suggested that exch of the four Corporations 
should sepply equal amounts for the capital outlay, receive equal 
profits or provide equally for losses, and be equally represented 
upon the joint committee of management. The estimated cost is 
£287,100. The report was approved. 


Plymouth.—Ample testimony was borne at meetings of 
the Town Council last week to the success which has attended the 
application of electric traction to the Prince Rock section of the 
municipal tramways. Mr. J. O. Brown, the chairman of the Finsnoe 
Committee, congratulated the Oouncil on the fact that for the first 
time a deficit was absent from the accounts of the tramways. Last 
year they carried 3,783,867 passengers; in other words, they had 
carried the whole population of Plymouth 35 times over. If that 
were a shareholders’ meeting he should, he said, propose the payment 
of a dividend of 6 per cent. As it was the prcfit of £4,800 had to 
be otherwise disposed of, and £2,495 was paid away for and 
£1,595 applied towards buying up the property. He believed that 
when electric traction was applied to the northern section of the line, 
the trams would be one of the best paying properties owned by the 
Corporation. Mr. S. J. Page, the chairman of the Tramways Oom- 
mittee, mentioned that on the Prince Rock section the receipts from 
passengers showed an increase of 39 per cent., and in the winter half 
of the year, when the electric cars were in operation, exceeded those 
e се mr. Ia previous years the receipts had always fallen off 


South Shields.—The Corporation announces in the 
London Gazette its intention to grant a lease of tramways to the 
Bouth Shields Tramway and Carriage Company. 


Surbiton.—The Light Railways Commissioners’ inquiry 
into Messrs. Greenwood & Batley's tramway scheme is stated to have 
been postponed indefinitely. The Oommissioners were to have sat 
at Kingston on 22nd inst., and the Surbiton Oouncil was intending 
to oppose. 

Switzerland.—A proposal is under consideration to con- 
struct an electric mountain railway from the Little Scheidegg up the 
Manulicher. The line wculd run from the existing on on 
the Little Scheidegg of the Wengern-Alp line vid the left side of tae 
Lauberhorn, and the Tschuggens to the Hotel Rigi Grindelwald 
(Ма anlicher), 2,345 metres above the level of the sea. The line 
which would be 4,1, kilometres long, is estimated to cost £16,000. 


Underground Railways—In the House of Lords last 
week the Oharing Oross, Huston, and Hampstead Railway ВШ was 
read a third time and 

In the House of Lords on Taesday tbe Central Londcn Railway 
Bill was read a second time. 

In tbe House cf Lords on 21st inst. the Whitechapel and Bow 
Railway Bill was read a third time. In the Commons the Baker 
Btreet and Waterloo Railway Bill was read a third time. 


TELEGRAPH AND TELEPHONE NOTES. 


The Eastern Telegraph Company.—In the House of 
Commons on Tuesday, in reply to Bir C. Dilke, the Chancellor of the 
Exchequer said :—Arrangements have been made with the Eastern 
T.legraph Company by which landing rights will be given for the 
cable to Bt. Vincent, one of the condi'ions of which is the laying of a 
cable from Ascension to Sierra Leone. The Eastern Telegraph Com- 
vauy has entered into an agreement with the colonies of West and 
South Australis and Tasmanis to construct with all convenient speed 
the line from Darben to Mauritius, Rodrigues, Cocos, and Fremantle 
in West Australia, and thenoe to клеш, South Australia, as soon 
as landing rights have been granted. Landing rights have been 
granted in Natal and in West aud South Australia, and the company 
has been informed that Her Majesty's Government are prepared to 
approve the granting of landing rights at Mauritius, Rodrigues, and 
Cocos, and issue licences as soon as the general form of licence 
now under consideration has been settled. 


Imperia] Telegraphic Communication.—The Times 
gives the following summary of the debate which took place in the 
House of Commons on Tuesday night on the above subject :—Bir E. 
Sassoon called attention to the subject of the cable tel of the 
Empire, and moved that it was desirable to hold an inquiry with 
regard to the commercial and strategic defects of the present system. 
Referring to the recent failures that had occurred in the transmission 
of messages from the Oape just when it was most desirable that 
there should be no interruption of communication, he affirmed that 
the Associated Cable Companies had laid themselves open toa charge 
of dereliction of duty at the most critical hour of the country's necd, 
and he asked whether any remonstrance bad been addressed to the 
companies by the Government. Discussing the commercial aspect 
of the question, he showed that the earnings of the African companies 
had exceeded the amount which the late Sir J. Pender declared would 
constitute a remunerative revenue, and he insisted that 
to have reduced their tariffs accordingly. Oriticising the arrange 
ments b tween the Indian Government and the Indo-European com- 
pany, he asked that the rate for messages should Ъз reduced to lt. 
per word. He also contrasted the high charges for messages from 
thie country to Egypt with the very low charges for messages 


' between France and Algiersand Tavis. He expressed an earnest 


hope that the scheme for the all-British Pacific cable to Anstvalia 
would be proceeded with; and he contended that provision ought to 
be made in all fature agreements with the companies for a scale of 
charges based upon average earnings; that no concessions should be 
granted to any system that diverged from or conflicted with the all- 
British route; that no absorption of any new line by old companies 
should be permitted withoat the express sanction of the State; that 
the State should be able to assume ownership when such a step was 
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dictated by public interests; that when a cable broke down for the 
bast part of three months owing to avoidable causes some suitable 
penalty should be inflicted; and that no exclusive privileges in 
restriction of competition, except when dictated by some imperious 
temporary necessity, should be granted. 

Bir C. Dilke, in seconding the motion, dwelt on the great usefulness 
of submarine cables in time of war and on the desirability of having 
alternative cables. 

Mr. Vicary Gibbs defended the associated cable companies against 
the strictures which kad been levelled against them, and 

Mr. Buxton supported the demand for an ir quiry, holding that the 
country ought to hear what the real policy of the Government was 
with regard to the question of submarine telegraphy. . · 

Mr. Griffith Boscawen haying also passed some crit:cisms upon the 
existing state of things, 

Mr. Hanbury replied, remarking at the outset that the British 
companies had built up a system under which we obtained the first 
news from any part of the world. Во efficient, in fact, was the service 
that it was exciting the jealousy of foreign nations. Ho reminded 
the House that the Government bad reserved tho right of purchasing 
the strategic cables, and said that they were not prepared to buy up 
the commercis! cables, even if it would be fair to the companies to do 
во. For some of the alleged defects of the service competition was 
the remedy. The companies did not pretend that the Government 
bad granted them anything in the nature ofa monopoly. The Indo- 
European Company, however, he admitted, had attempted to create 
an artificial monopoly to the disadvantage cf the public, and it was 
also true that this company bad not reduced its rates for а good many 
years. Now, however, as a result of the negotiations between the 
Indian Government and the company, it was practically arranged 
that there was to be a reduction of the rate to 2s. 6d., and in certain 
eventualities a further substantial reduction at a future time. Spes k- 
ing of other companies, he said that in the last nine years they had 
made large reductions in their charges. Turning to the strategic side 
of the question, he named the places which were already connected 
together by all-British cables, and the places to which such cables 
were to be carried. Tbe general conclusion to which he came was 
that neither from the commercial nor from the strategic point of view 
was there much ground for dissatisfaction with the existing position 
of sffairs. But the Government kept the whole subject constantly in 
view, and were quie ready to hold any inquiry which they deemed 
expedient. An inquh y, if undertaken, would be departmental in 
1 for this was not а matter which it was politic to investigate 

public. 

Sir E. Sassoon regretted that the right hon. gentleman should 
have refused to appoint a Select Oommitter, and posed to 
divide the House, but after Mr. Balfour had assured him that an 
inquiry sach as he asked for would be very undesirable, strategical 
questions being involved, he consented to withdraw his motion. 


Telegraphic Interruptions and Repairs:— 
Down. 


CABLES. Repaired, 

Weer Inps :— 

Jamaioa-Oolon  ... Р oo. June 90, 1899 ... de i 

Trinidad-Demerara (1891) TT WE ED d rr May 16, 1900. 

Trinidad-Demerara (1871) May 11.1900. 

Mole Bt. Nicholas-Cape Haitien... March 6, 1900 ... ms 

Pinheiro... а» . Oct. 11, 1899  ... Ves 

Oayenne-Paramari es vsi . 16, 1900 s 
Ces: 4 Maranham . Feb. 20, 1900 
Pa: á-Marsnbam eee eee ee March 1, 1900 ee 
Latakia- Б. 2: "T .. June 20, 1899 ... és 
Manila-Iloilo m das ApL 9, 1900 T 
St. Thomé-Loanda ... ven .. Мау 20, 1900 ... ies 
Tarifa-Tangier iss isi .. Jan. 2, 1900 ... $i 

New cable, Pa: á-Pernambuoo, opened for tre ffi: on May 18, 1900. 

LANDLINBS. 

Wir Inprms:— 


Communication with Port de Paix 
(Haiti) ... as э . May 16, 1900 ... May 17, 1900 

Communication with interior of 

Haiti... Ж ids . May 20, 1900 ... May 21, 1930 


Communication with Mafeking 


and beyond i .. Oct. 18, 1899  ... T 
Communication beyond New- 
castle .. Ф ass ... Nov. 7, 1809  ... cee 
Communication with all offices 
beyond Kimberley and Kroon- | 
stad 06 T eee ees Oct. 18, 1899 eec ИТГ 
Communication with all offices of 
Colombia beyond Buenaventura... Feb. 22, 1900 ... - 
Oommunioation vid Hanekine " 
interru on Persian Territory Feb. 94, 1900 ... ess 
Ecuador landlines ...  .. ... Moh. 13, 1897 ... oes 
Brasilian landlines, south of 
Macahe  .. Н sii ‚+, Арі, 25, 1900 ... T 
Moulmein-Bangkok " .. May 7, 1900 . . May 19, 1900 


The Telephone Ser vice.—As the result of his investi- 
gations during а 13 months’ tour through Earope and Americs, Mr. 
T. Howard, an officer attached to the Victorian Postal and Tele- 
graph Department, who was specially commissioned by the Govern- 
ment to inquire into the telephone system of Europe and America, 
has submitted to the Postmaster-General a comprehensive report, 
from which we make the following extracts : — 

In the United Btates, Canada and Italy, the telephone business is 
entirely in the hands of private companies, while in Great Britain 


and Ireland, Denmark, Norway and the Netherlande, the local 
systems are managed by private corporations, but the trunk lines in 
each country are in the control of the State. Outside of Stockholm, 
where the Btate is in competition with the private company, the 
service in the rest of Sweden is in the hands of the Government. 
Та the other countries the Government have full control of the 


бе, 

The telephone bueiness of America bas for many years been in the 
hands of private organisations, the head quarters of which are at 
Boston, from which point directions are issued, and & general health- 
ful supervision exercised. The parent company, as it is called, has 
licensed, and it controls, 46 telephone companies, each of which has 
an area allotted to it, and these companies provide local exchange 
services for the whole of the United States. Exch private company 
is self managed, and has its own directors, but it is nevertheless 
subservient to the supervision and control of the management at 
Boston. The advantage of the monopoly is the establishment of а 
uniformity of work and service that is greatly beneficial. The form 
of apparatus used, the method of working, and the manner of con- 
struction, are all dictated from Boston, with the result that the 
service as a whole is thoroughly and splendidly оше. 

In Great Britain and Ireland the telephone buriness has suffered 
many viciesitudes, but it is now a practical monopoly in the owner- 
ship of the National Telephone Company. The opposition offered 
bv the Post Office has not hitherto been very successful. If the Post 
Office operated in any area, the National Oompany stepped io, and by 
giving telephones for nothing, frequently induced Post Office renters 
to come on to their system. Revenue lost in ons direction was more 
than made up in another, but as soon as the Post Office disappeared 
from the field, the rentals were at once 18ised to their former scale, 
and very often increased. From one cause and another, therefore, 
the telephone service of the British Post О Зое has not flourished, 
neither bas the telephone pure et simple. 

In 1896 the trunk system was purchased by the London Post Office, 
and by the Telegraphs Act of 1890, power is giyen to properly enter 
the field as a competitor, a sam of £2,000,000 having ben voted by 
Parliament for this purpose. Astbe commercial centre of the world, 
London bas cer!ainly been behindbard in the past in the acceptance 
of the valuable science of telephony, but a very different state of 
affairs should exist within the rext five years. An order to telephone 
London is a much more difficult problem than the order to telephone 
any other city, but both the British Post Office and the National 
Telephone Company now thoroughly understand the business, the 
systems are rapidly being reorganised on the latest and most up - to- 
date lines, following closely upon the best American practice, and 
London should shortly assume a position in the telephone world more 
in unison with its vast importance as a business centre. The license 
of the National Company expires by effiaxion of time in 1911, but 
Miri it will be bought up before then or not is & matter for the 

uture. 

The latest form of switchboard is the centrs! battery one, and it is 
strongly recommended that all the ipal Melbourne exchanges 
should at once be equipped with tbia form of switch. New York, 
Boston, Ohicago and Philadelphia, are fitted with this type, and its 
use will soon be universa] in America and the British Post Office, and 
the National Telephone Company have adopted it as their standard 
form, so equipped, and its use is extending very rapidly in Stock- 
holm, Brussels, Antwerp, and other places. In this form of switch- 
board there are no batteries at subscribers’ telephones; nor is there 
any handle or generator for the subscriber to ring up the exchange. 
All he has to do is to take bis receiver off the hook, which action 
lights & small glow lamp at the exchange, and attracts the immediate 
attention of the operator. When the conversation ie flnished, the 
subscriber has simply to hang his receiver on the hook, in arder to 
give the disconnection signal. He has no ringing cff to do, nor is 
there any provision for him to ring either on or cff. АП signalliag 
is done automatically, and the irritating interruption on the part 
of the exchange operator—''Did you get them?"—" Have you 
finished ?”—is entirely dispensed with, because the supervisory lamps 
at the exchange tell the operator whether tho wanted subscriber has 
answered or not, and all the subsequent movements of a conversa- 
tion. After once answering a call by saying "Number, please," the 
operator's voice is never heard. 

In the United Kingdom the construction of tho telephone trunk 
system is undoubtedly the finest in the world. The trunk lines 
erected by the British Post Office vary in gauge from wires weighing 
100 lbs. per mile to wires weighiog 800 lbs. per mile. Tho 
system has been designed with а view to provide for conversations 
through submarine cables and through city underground work 
between London, Glasgow, Belfast, Dablin and the Continent of 
Europe on the one side, and between the chief provincial centres on 
the other. Thé longest line in the kingdom is that between London 
and Cork (800 milsa), койш through а submarine telephone cable in 
the Irish Ohannel ; but London has also four telephone lines to Paris, 
which cross the English Ohannel. I tried the London to Cork and 
London to Paris lines, and found the speaking excellent. In 
America I spoke over lines from New York to Ohicago (969 mi'es), 
from Chicago to Louisville (300 miles), and from New York to 
Boston, and found the speaking very clear and distinct. When cn 
the Oontinent I spoke over lines from Zarich to Berne, in Switzer- 
land (220 kilometres) and from Vienna to Berlin (660 kilometres), 
but the Swiss talk was much more satisfactory in its clearness than 
the Austria-Gsrman one. 

Speaking generally, the average number of calle per subscriber is 
the same for both the United Kingdom and the United States, viz, 
eight per day. The actual figures at different exchanges in the 
States vary very much, according to whether the subscriber pays on 
a“ flat rate or а toll basis. In some cate», the subscribera with 
unlimited use of the telephone average 40 calls per day in the States, 
and 18 to 24 in England, whereas with a measured service this my 
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drop to three. Records showing this relationship are not yet kept 
on the Oontinent, but the intention there is to inaugurate such 
record s. 

vods! кыша visited is very decided on the point that non- 
sabscri have no privileges in the use of the telephone. They 
might just as reasonably claim the use of the telegraph for nothing. 
The effect of a measured service rate is to settle the much vexed 
question of non-subscribers, as every time the telephone is used it 
haa to be paid for. | 


Telephone Wires.— Robert Williams, manager to C. J. 
Grist & Co., contractors, of Gracechurch Street, was summoned before 
Mr. de Ru“ Z in last week under the Overhead Wires Act, 1891, for 
failing to comply with the London Ocunty Oouncil by-laws as to the 
distacce allowed between supports to such wires. Mr. Ёгасош 
Robinson, who appeared for the Strand Board of Werks, said that 
the defendant's firm were contractors who undertook the fixing of 
prae telephone wires. Ia this case, says the Times repor', they 

ad fixed a wire between York Street and Tavistock Street with a 
span of 165 yards, the limit under the by-laws being 115 yarda. 
Inspector Gregory, of the Board of Works, ssid that the span had 
since been reduced by 20 yards, and an attempt had been made to 
reduce it to 90 yards, but tbe insulator was not properly fixed, and 
rendered the wire more dangerous than before. A fine of 40s. and 
costs was imposed. On a second summons for failing to report the 
fixing of this wire, the defendant was ordered to pay the costs. A 
third summons charged the defendant with failing to affix a distinc- 
tive mark to the supports that the local authority might be able to 
distinguish them from those cf other companies. Ins Gregory 
said that, though notice was given to the defendant's firm over a year 
ago, they had not even taken the trouble to submit a mark for the 
approval of the London County Oouncil A fine of 40s. aud costs 
was imposed, Mr. de Ru!zen saying that it was most important that 
firms such as the defendant's should acquaint themselves with these 
by-laws and comply with their provisions. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Bootle.—June 16th. The Corporation wants tenders 
fcr underground electric cables, the erection of arc lamps, and the 
supply of mechenical stokers, for electric lighting. Bee '"Offi.ial 
Notices " to-day. | 

Brad ford.— Мау 31st. The Corporation wants tenders 
for а ooalconveying apparatus and hoppers, also ash-conveying 
apparatus at the electricity works, Вее Official Notices" Mey 18th. 


Bradford.— Jure 7th. The Corporation wants tenders 
for a switchboard for 500 volta pressure, or for alterations to the 
existing switchboard at the Valley Road electricity works. See 
" Official Notices to-day. 


Bridgwater.— June 7th. The Council wants tenders for 
the supply of boiler boure plant, engine bouse plant, dynamos, 
pumps, switchboard, mains, lamp-posts, accumulators, meters, crane, 
&c., for electricity supply. See "Official Notices May 11th. 


Brussels.—September 19th. The Council of St. Jilles, 
lez Bruxelles, invites tenders for the installation and the commence- 
ment of supply upon a part of its territory. Oonditions and plan 
for three francs at the office, No. 14, Parvis Bt. Jilles, Bt. Jilles. 


Crewe.—May 26th. The Council wants tenders for the 
supply and laying of aboat 25,000 yards of three-core cable, and 
5CO lampholders and reflectors for adapting the existing lamp-posts 
for electric lighting. See Official Notices” May 11th. 


Crewe.—June 11th. Tenders are wanted by the Cor- 
poration for the wiring of the municipal offices, et hall, and 
corn exchange, and for supplying lampe and fittings for electrically 
lighting (separate quotations for arc and incandescent lighting) the 
same. Tenders to Town Clerk. 


Devonport.—May 25th. The Corporation wants tenders 
for electric light and traction feeders, distributors, boxes, &c. See 
** Official Notices " May 11th. : 


Dnndee.—May 31at. The Council wants tenders for the 
overhead equipment of four tramway routes. See Official Notices” 
г Да Another notice invites tenders for coal and electricity 
me 


Durban.—June 29th. The Corporation wants tenders 
for overhead equipment for (a) about 16 miles of single track, 
including ро» overhead trolley wire, distribution boxes; VE 
double-deck motor cars; (c) steam and electric generating plant, 
including three 250.kw. generators, boilers, condensers, cooling 
towers, switchboard, &c. Вее “ Official Notices May 18th. 


Ealing.—June 11th. The District Council wants tenders 
for storage batteries and a steam dynamo alternator for the electricity 
worke. Sae “ ОВ гіа! Notices” to-day. 


Egypt.—July Ist. Tenders are being invited until 
July let by the harbour and lighthouse authorities at Alexandria for 
the supply and erection of the necessary plant and spparatus 
required for the electric lighting of the harbour cf Port Said. 
Tendera are to be sent to L’Administration des Porte et Phares, 
Alexandria, whence particulars may be obtained. 


Glasgow.—June 12th. The Corporation wants tenders 
for the supply of two sets of switchboards and instruments for 4,000 
ai for the electricity department. See “Official Notices” 

Great Yarmouth.—May 31st. The Electric Lighting 
Committee wants tenders for the supply of coals for the еї сігіс light 
station for a period of 6 or 12 months Jane lst next. 


Grimsby.—Jaune 1st. The Corporation wants tenders 
for а:с lamp-posts and brackets. See Official Notices" May 18th. 
Another notice invites tenders fora namber of electric meters. 


Italy. — Jaly 14th. The Municipal authorities of 
Maddalena (Sardegna), are inviting projects and tenders until Jaly 
14th, for the electric lighting of the public strects of the town. 
Particulars may be obteined from, and schemes and tenders are to be 
sent to, Ii Municipio di Maddalena (Sardegaa.) 


Kilmarnock.—May 28th. Tenders are wanted for one 
60 kw. or one 80 Kw. dynamo, continuous current 210 volte. Price, 
with weight, siza of shaft, length of journals, and other details fully 
sp:cifled, to be delivered to Andrew Barclay, Sons & Oo., Limited, 
Oaledonia Works, Kilmarnock, by Monday morning. 


Leeds.— May 28th. Tenders are wanted for two or 
three 630-xw. two-phase generators, and one or two sets of surface 
8 plant, for the electricity works. See Official Notices” 

y Ath. 

London.—June let. The City Corporation Streets Com- 
mittee invite proposals for the bire of an electrically-driven dust 
cart. Bee" ial Notices April 20th. | 


London.—The Postmaster-General invites applications for 
specifications for galvanized iron strand stay wire for telegraph 
purposes. See Official Notices " May 4th. 


London.—Jane 4th. The Fulham Vestry wanta tenders 
for the wiring of the electrica lighting works. Conditions, specifica- 
tions, &., at the offices of Mr. F. H. Medhurst, on payment of a 
deposit of £3 35., returnable as usual. 


London County Council.—June 16th. The Council 
invites tenders for an electric lighting and power installation (ex- 
cluding generating plant) telephones, fire alarms, &., at the Horton 
Asylum, near Epsom. Sze “ Official Notices" May 16th. 


Manchester.—June 9:h. The Tramways Committee 
wants tenders for the overhead equipment of three routes of tram- 
ways. See Official Notices” to-day. 


Neweastle-on-Tyne.—June 1st. The New Tramways 
Committee wants tenders for switchboards, underground feeders, and 
pumping apparatus. Bee "Official Notices” May 11th. 


Partick.—June 8th. The Commissioners want tenders 
фот a dust destructor with furnaces, flues, water-tube boilers, econo- 
Hae Hr and forced draught appliances. See Official Notices 

y 18th. 


Russia.—The municipal authorities of Viadivostock are 
at present inviting proposals for the electric lighting of the town, and 
also for the construction and working of an electric tramway. 


South London.—June 2nd. The South London Eleo 
tric Supply Corporation wants tenders for the complete installation 
of 3,000 lights on the premises of 500 consumers in any part of the 
aren of the company’s supply, and for the installation of two arc 
lights on the premises of any consumer іп the same area. Bee 
" Official Notices" May 18th. 


Southampton. — May 28tb. The Corporation wants 
tenders for a water-tube boiler, with steam and other and 
3 онок for the electricity works. See Off otices " 

y LJ 


Spain.— July 7th. The Secretary of State for Foreign 
А has received a despatch from Her Mejesty’s Ambassador at 
Madrid, stating that tenders are invited by the Spanish Government, 
to be received not later than July 7th next, for the concession for an 
electric tramway from the Puerta de Hierro (Madrid) to Aravaco and 
Pozuelo. Some particulars may be exa on personal application 
5 Oommercial Department of the Foreign Offloe between 11 s.m. 

p.m. 


St. Paneras.—June 7th. The Vestry wants tenders for 
маташ and additions to bare copper strip conductors. Bee 
" Official Notices " to-day. 

Sleaford.—June 12th. Tenders for multitubular boiler, 
two steam dynamos and booster, pumps, waterheater, pipework, ac- 
cumulators, arc lamps, posts and connections, switcaboard, cables, 
and grounding are wanted by the Urban District Oouncil Bee 
“ Official Notices" to-day. 


Stockholm.—May 28th. The Secretary of State has 
received a despatch from H.M. Consal at Stockholm, stating that 
tenders are invited by the Royal Administration of Swedish Tele- 
graphs, for the supply of 10,000 metres of copper wire. Some par- 
ticulars may be examined on personal application at the Commercial 
Depart ment of the Foreign Office between 11 am. and 5 p.m. 


Sutton Coldfield.—June 21st. The Corporation invites 
tenders for water-tube boilers and other steam plant, pipework, three 
steam dynamos and boosters; batteries, switchboard, overhead 
traveller, mains and conduits, arc lamps and posts, and station light- 
ing. See Official Notices” May 18th. 
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Tanat Valley.—June Sth. The directors of the Cam- 
brian Railways Company are prepared to receive tenders for the con- 
struction of a light railway, about 15 miles long, 4 feet 8j inches 
gauge, ccmmencing by a junction with the been 
railways at Port-y-waen, ín the county of Balop, and terminating at 

, in the county of Montgomery. Plans, fication, and 

пап! 50 £1 1s., at the office of Mr. A. J. 

Collin, engineer to the Valley Light Railway Company, Oswald 
Road, Oswestry. | 


. 29th. ешын Сооп wants 
gas standards. Вес" Official Notices " May 11ib. iim 


OLOSED. 
Birkenhead.— The Klein Engineering Company, 
Limited, have received an order from the to erect at 


their Oraven Street generating station one of patent counter 
current jet condensers with cooling tower for engines of 1, 200 Н.Р. 


Cheltenham.—The Corporation has just ped an order 


„ for two of 

eir standard over-compounded railway generators, to be direct 

р engines. Hach of these machines will be of 

150 xw.,and will supply current to a light railway in the neigh- 
bourhood. 

London.—The Bermondsey Vestry on Monday accepted 
the tender of Mesers. Haghes & Stirling, amoun to £3481, fod the 
erection of the chimney sbaft in connection with the electric lig 
and refuse destructor works. The tender of the same firm was 


Northumberland County Lunatic Asylum.—Sabject 


the Governmen 
mittee of the Northumberland Lunatic Asylum have 
tender of Messrs. McAulay, Olark & 
electric lighting of their asylum, to the 
Oampbell Bwinton. 31 tenders were receiv 


Plymouth.—Six tenders were received by the Tramways 
Committee of the Plymouth Corporation for the supply and erection 


y ttee reco 
lowest—that of the British Insulated Wire Company, Limited, 
was for material, £2,950 14s. 8d., and erection, £319 8s. 9d., a total of 


Messrs. Blackwell & Oo. had already fitted up one section of the line, 
and did it so admirably that the Board of Trade said it was 
the best he seen. The other tenders ware in the sums of £3,764, 
£4,120, £4,140 and £7,571. In ithe last case the cost of material 
was put at £3,560 and erection at £4,011. 


FORTHOOMING EVENTS. 


Friday, May 25th.—At5 p.m. Physical meeting at the rooms 
cl the Ohemical :—(1) Experiments 


ty. 
illustrating the Aberration Ooma, by Prof. 8. P. 
Thompson, F. R B.; (2) " Notes on the ment of 
some Btandard " by Mr. R. T. Glasabrook, 
F. R. S.; (3) "On the B D 
under Oom 


uctile Materials 
Colonial ection. “Im Telegraphic 0 | 
ome 

nication,” by Bir Sari Bassoon Bark. 


mu 

Friday, June 1et.—At 9 p.m. ritein. 
Discourse by Sir Henry Hosoos FR B. Sabject: 
“ Bunsen.” 


RLR 


NOTES. 


Obituary.— We regret to learn of the death from dysentery 
at Naauwpoort, on May 9tb, of George Herbert Pi Ties, an 
electrical engineer, and son of Мт. Т. H. Pickle, iron- 
founder, of Nutclongh, Hebden Bridge. In March Mr. 
N went o to ш Africa до serve in the St. John’s 

mbulance Brigade. He was only 24 years of but 
has filled several electrical аен о 55 
them being one with Mr. R. S. Blackburn, another with the 


National Telephone Company in Ireland as fault inspeotor, 
and more recently at the | electricity works. Just 
previous to his departure he had joined his father’s business 
at Hebden Bridge. 


Institution of Electrical Engineers.— No farther 
nominations having been received, the Council nominees are 
duly elected, and the following constitute the Council and 
honorary officers for 1900-1901. The names in italics are 
those of the Council’s nominees now elected to fill vacancies, 
and the names marked with an asterisk (*) are those who 
have been re-elected :— 


President. 
Prof. J. Perry, F. R S. 
The Past Presidents. 
Vice-Presidents. 

W. E. Langdon. R. K. Gray. 
James Swinburne. Mons, E. Mascart. 

Members of Oouncil. 
Major P. Cardew, R.B. | А. J. Lawson. 
Н Н. Cunynghame, C B. P. V. Luke, O. I. E. 
H. Edmunds. W. M. Mordey. 
S Z. de Ferranti, R. P. Взор. 
John Gavey C. P. Sparks. | 
Robert Hammond. А, A. Oampbell Swinton. 
Hugo Hirst. A. Р. Trotter. 
J . Kingsbury. 


Associate Members of Council. 
W. R. Oooper, M. A., B. Sc. ` B. E vershed, 
R. W. W. QO. 
Honorary Auditors, 
Frederick О. Danvers.® | Е. Garcke.* 
Honorary Treasurer. 
Prof. W. E. Ayrton, e F. R. S, Past President. 
Honorary Bolicitors. 
Messrs. Wilson, Bristows d: Carpmael.® 

The annual general meeting of the Institution was held 
yeaterday at the Society of Arta to receive the annual report 
of the Council and the statement of acccunts and balance- 
sheet for the 12 months ending December 31st, 1899. The 
receipts for the year were—Annual subscriptions £4,338, 
and entrance fees £743, making, with sundry items, £5,414 
for the year. The expenditure was £4,300 odd, leaving 
£1,118 balance carried to the general fund. The building 
fund, which stood at £5,277 last year, is now £7,044. The 
тна зны shows that £1,437 was transferred to 

und. 

The committee of the Irish Seotion will not be altered in 
any respect this year as active work has only just been com- 
menced. This announcement was made on April 26tb, and 
as no additional nominations have been received, the oom- 
mittee is made up as follows :— 


Prof. G. F. Fitsgerald, F. R. B., R. Hamphries. 
C Mair man. . О, Olsson. 

Со]. O. F. О. Bereaford, Vice- G. F. Pilditch. 
Chairman. A. B. Porte. 

Prof. W. F. Barrett, F.B.8. M. Raddle. . 

O. A. Barge. Р. В. Sheardown 

C. Р. C. Cummins. е 

Е. аш. 

It is provided by Rule 7 that all members of the committee 


shall be elected annually by ballot. The chairman and vice- 
chairman shall not hold office for more than one year con- 
secutively, and no member of the committee except the 
honorary remain on the committee in the 
same capacity for more than three years consecutively. 


Appeintments Vacant.—The Cardiff Corporation wants 
a tramways electrical engineer at £500 per annum. See 
“ Official Notices to-day. 

The Shrewsbury Lighting Committee wants an assistant 
electrical engineer at £90 per annum. Sæ Official 
Notices to-day. 

д онла апа ра «А required ol connection mo 

e gow Corpora on telephone exo system. N: 
* Official Notices." TOM 


— — 


Personal.— The Shoreditch Vestry has appointed Mr. R. 
Wilson, of Walthamstow, olerk of works for the new genera- 
ting station abont to be built in Haggerston. Taere were 
seven applications for the post. 
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Eleetric Rolling Bridge and Crame at the Paris 
Exhibition.—The Paris Exbibition has bean open for more 
than a month, but it must be admitted that the machinery 
and electrical rooms are very behindhand. It is impossible 
to give any description whatever of 
these departments. We may, bowever, 
mention specially the electric “ rolling 
bridge” and crane constructed by the 
firm of Carl Flohr, of Berlin, as it bas 
rendered great service in the installa- 
tion of the machinery in the German 
Hall. The accompanying figure gives 
a general view of this rolling bridge. 
It consists of two vertical members 
separated by а distance of 27 metres. 
These uprights are formed of a trellis- 
work of beame, resting on а caisson 
formed of another trellis-work of 
beams. Then come two caissons with 
solid sides mounted on trucks moving 
along rails. The two vertical members, 
12:50 metres in height, are connected 
by two straight beams with horizontal 
trellis-work. At the top, supported by 
uprights, is a parabolic arch formed of 
lattice-work. On the two horizontal 
beams of the bridge is a carriage which 
moves in tbe direction of its breadth. 
It is eet in motion by an electromotor 
of 8 Kw. running at 500 revolutions per 
minute. This carriage bears a windlass 
which can raise a load of 25 tons at the rate of 
2:4 metres per minute. The windlass is worked by two 
electromotors of 18 KW., excited in series, and turning at 
the rate of 450 revolutions per minute. Lastly, the rolling 
bridge can be moved slong the hall for a length of 107 
metres. To effect this, an electromotor of 26 KW., placed in 
the middle of the upper horizontal beams, works a horizontal 
axle, which transmits the movement to vertical axles in the 
uprights, and thence the movement is transmitted to the 
wheels of the trucks. This electric rolling bridge receives 
current frcm a provisional central station worked by a 
engine. It bas been working continuously for several 
months, and has been of great service. 


Theory of Wireless Telegraphy.—An interesting 
discussion on this question between Prof. Franklin and Dr. 
Pupin will be found in the Transactions of the American 
Institute of Electrical Engineers for March. Prof. Franklin 
differs from Dr. Pupin, who thinks that a small loga- 
rithmic decrement is necessary for successful wireless 
telegraphy. Franklin considers that the logarithmic 
decrement is due more to radiation of electric ener 
than to resistance in the vertical conductor, an 
that therefore rapid damping is a sign of powerful 
radiation. The effects to be obtained from resonance he 
considers are insignificant, and this appears to agree with 
practical experience. Franklin 8 with most other 
authorities in considering that the electrical oscillations of a 
conducting staff, perpendicular to an infinite conducting 
plane, are precisely the same as the oscillations of an isolated 
staff of double length. De. Papin would have it appear 
that the staff and plane is a distinct and much more com- 
plicated oscillating system. 


Electric Dust Figures.— When 5 
from an electric machine upon a plate of insulating material 
it spreads itself out in curious patterns, which can be made 
visible to the eye, by sifting on the plate a powder consisti 

of a mixture of sulphur and red lead. This powder invente 

by Villarsy in 1788 has long been used for the production 
of the so-called Lichtenberg figures. It is usually stated 
in the text-books that the powders rub against each other, 
the red lead becoming positive, and sulphur negative; the 
sulphur is, consequently, attracted to the parts where there 
is positive electrification on the disc, and settles down in 
branching yellow streaks, while the red lead settles down in 
little red heaps and patches where the electrification is 
negative. Biirker, who has been investigating this subject 


(Ann. der Phys., 4th series, Vol. i., p. ub ae that this 
statement, like many others in the text-b must be taken 
сит grano salts. The red lead and sulphur do not become 
positively and negatively electrified, and there is very little 


ELECTRICO  RoLLING. ERIDGE. 


difference in colour of the figures on positive and negative 
charges. After trying a great variety of pee Bürker 
finally diecovered а mixture of the three powders which gave 
much better results than anything hitherto attained. The 
constituents of this mixture were one part (by volume) of 
carmine, three parts of ly ium, and five parts of flowers 
of sulphur. When the positive charge was dusted with this 
рота, it came out а beautiful dark red, and the negative 

ight yellow. The best method of showing the figures is 


to сові a brass plate with a thin layer of asphalt, connect 


this plate to one pole of a small induction coil, and spray the 
surface of asphalt by gently touching it with the other pole. 


In making up the mixture, it is best to first mix the oarmine 


and sulphur, rubbing them well together, and then to add 
lycopodium. The mixture may be sifted from a linen bag 
on the plate, though any other convenient means may be 


employe 


The Electric Power Schemes.—The attitude of the 
Parliamentary Committee which is now considering these 
Bills certainly promises wel]. Although its decision in regard 
to any one scheme will not be given until the whole of them 
have been considered, Sir James Kitson, when the case of 
the Tyneside and Durham Bills had been concluded on 
Wednesday, said that they had arrived at the following 
opinion :— | 

That the value of electrical energy as a means for the transmission 
and application of power has been amply demonstrated, and ite im- 
portance to tbe industries of this country is admitted. The Oom- 
mittee accordingly advise that it is of public advantage to facilitats 
measures which may ensure a general supply, of electrical power to 
all consumers who may seek to avail themselves of the economy and 
efficiency offered in the service of these sources of application of 
power. 


We imagine that this will take the heart ont, of some muni- 
cipal opponents who have been occupying so much of the 
Committee’s valuable time. 


Coming to London to see how to do it.— Our New 


York namesake on the 9th inst. stated that :— 


President W. H. Baldwin, jun., of the Long Island Railroad, sailed 
on the Kaiser Wilhelm der Grosse, last Tuesday, to make an inspec- 
tion of the Oentral Underground Railroad, in London. He hopes to 
acquire valuable information on the working of the tannel roads in 
the English теор tO App totus tunnels which the Ponnsylvania 
and New York Oentral roads propose to build in conjunction with 
their newly acquired Long Island property. 
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Engineering Students as Marksmen.—A rifle shooting 
competition took place on Wednesday last week between 
teams of four members each from the Central "Technical, 
University, and King's Colleges, the Royal School of Mines, 
and the Crystal Palace Engineering School. The conditions 
were 10 shots each at 500 and 600 yards. The highest 
soore was made by the O. T. C., with 297 out of a possible 
400, the other competitors following in the order named. 
The winning team received a cup presented by the professors 
of the various colleges, and Mr. C. E. Vines, of the C.T.C., 
was presented with a cup given by Prof. A. K. Huntingdon 
for the highest individual score. 


NEW OOMPANIES REGISTERED. 


Automobile Trust, Limited (65,967.)—This company 
was registered on May 17th, with a capital of £100 in £1 shares, to 
carry on the business of manufacturers of, and dealers in, all kinds of 
vehicles, whether drawn or propelled by animal, steam, oil, electrical, 
or other power, cycle manufacturers, india-rubber manufacturers 
and merchants, &c. The fl cet subscribers (each with one share) ате: — 
A. W. Hoale, 116, Craven Park Rad, N. W., accountant; A. T. 
Prudey, 40, Holborn Viaduct, B.O., registrar; T. T. Bradbury, 40, 
Holborn Viaduct, E.O., secretary; J. A. Likeman, 40, Holborn 
Viaduct, H. O., saleeman; C. Osborn, Rensbury, Kinefleld, Watford, 

leman; R. H. Ward, L. R. O. P., L R. O. S., 46, Fetter Lane, E. O., 
hysician and surgeon; and Н. G. Thomas, 36, Greenwood Road, 
у, gentleman. R -gistered withont articles of association. 


M‘Alpine’s Electrical Company, Limited (4,540).— 
This company was registered in Edinburgh on May 14th, witha 
capital от £5,000 in £10 sbares, to acquire and carry on the business 
of electrical engineers carried on by Н. M'Alpine & Oo. at 248, Hope 
Street, Glasgow. The first subscribers (each with one share) are:— 
Н. M'Alpine, 248, Hope Street, Glasgow, electrical engineer; Jobn 
Dewar, 248, Hope Street, Glasgow, electrical engineer; James 
Paterson, 248, Hope Street, Glasgow, clerk; Alex. M'Omish, 79, 
West Regent Street, Glasgow, chartered accountant; John Dewar, 
35, North St. Mungo Street, Glasgow, printer; Alexander Macallan, 
24, Oanning Place, Glargow, joiner; and James Findlay, 41, West 
G Btreet, Glasgow, writer. The number of directors is not to be 
less than three nor more than five; the first are Hugh M'Alpine, 


John Dewar, and two others to be afterwards appointed ; qualification 


in the cases of H. M'Alpine and J. Dewar 80 
Rogistered office, 248, Hope Street, Glasgow. 


Ingleton Water Power Company, Limited (65,930). 
—This company was re d on May 14tb, with a capital of £7,000 
in £1 shares, to acquire tbe business carried on by the Ingleton Oar- 
bide Company at Iogleton Mill, Yorkshire, to adopt an agreement 
with P. Middleditch, J. P., and to carry on the business of calcium 
carbide manufacturers and merchants, and any other business which 
may be.conveniently carried on in connection with water, steam, or 
electric power, The first subscribers (each with one share) аге: — 
T. R. Rokrigt?, б, Oook Btreet, Liverpool, gentleman; P. B. 
The Hollies, Bromborough, gentleman; P. Middleditcb, Halstead, 
near Kirkby Lonsdale, manufacturer; J. Carter, 1, Granville Road, 
Blackburn, lime burner; W. Lupton, 109, Manchester Road, Burnley, 
cotton waste dealer; J. J. Carter, Waddington Road, Olitheroe, 
manager ; and Annie Lupton, 109, Manchester Road, Burnley. Table 
“ A" mainly applies. 


British Motor Traction Company, Limited (65,923). 
—This company was registered on May 14tb, with a capital of £100 
in £1 ehares, to carry on the business of tramway constructors and 
proprietors, steam, oil, electrical and other motor manufacturers, 

icycle, cycle, and velocipede makers, &c. The first subscribers (each 
with one share) are :—A. W. Hoale, 116, Oraven Park Road, Harlesden, 
N. W., accountant; A. R. Pendry, 40, Holborn Viadact, B.O., clerk; 
О. Osborn, Rensbury, Kingsfield, Watford; T. T. Bradbary, 40, 
Holborn Viaduct, E. O., secretary; J Likeman, 50, Efficgham Read, 
Hornsey, N., clerk; W. Е. Cornel), 44, Woodstcck Road, N., wine 
merchant; and R. Н. Ward, 46, Fetter Lane, E. O., physician and 
surgeon. Registered without articles of association. 


Midland Electric Corporation (1900), 
(65,932).—This company was ned joan on May 15th, with a capital 
of £200,000 in £1 shares, to promote the development of the under- 
taking and business of the Midland Electric Oor on for Power 
Distrib ation, Limited, to adopt an agreement with the British Insu- 
lated Wire Oompany, Limited, and to carry on the business of elec- 
tricians, mechanical engineers, suppliers of electricity for light, heat, 
motive power and otherwi-e, &. The first subscribers (each with 
сп) share) are: —W. M. M. Forwood, 15, Union Court, Liverpool, 
solicitor; A. E. Haptie, 5, Darham Road, Seaforth, Liverpool, 
manager; O. О. Grindrod. 11, Kaowsley Road, Rock Ferry, Cheshire, 
solicitor; F. W. Lintern, 22, Beaumoat Street, Liverpool, bock-keeper ; 
T. M. Waters, White House, F'iasakerley, near Liverpool, book- 
koper; J. A. Bland, 4, Nast view, Wright Street, Egremont, Oheshire, 


shares, others 10 shares. 


Foster 
| Pollock, 


Limited 


accountant; and E. R. Williams, 115, Grantons Road, Liverpool, 

accountant. The number of directors is not to bs less than three nor 

more than seven. The subscribers are to appoint the first; qualifica- 

tion, £500; remuneration, £200 each per annum (£300 for the chair- 

is pua er 10 cent. of the net profits remaining after 10 per cent. 
U 8. 


International Electric Traction and Power Syndi- 
cate, Limited (65,949).—This company was registered on May 16th 
with a capital of £25,000 in £10 в to adopt agreements with 
J. M. Hewitt, A. J. Lawson, Messrs. Bennett and Ward Thomas, 
Messrs. Knowles and Russell, F. Smith, and J. Hood, and to carry on 
tbe business of rolling stcck and vehicle manufacturers, electrical, 
mechanical, chemical and hydraulic engineers, suppliers of electricity, 
&c. The first subscribers (each with one share) are:—R. Le Neve 

town Hall Bredbury, Oheshire, manufacturer; T. 

er House, Hyde, engineer; J. P. Bedson, Ne 
House, Hyde, M. I. O. E.; W. G. Rhodes, Stansfield Terrace, High 
Bank, Gorton, M. I. B. E.; O. J. Hall, 23, Fountain Street, Manchester, 
solicitor; R D. Cohen, Guildhall Chambers, Lloyd Street, Man- 
chester, merchant; and T. Harris, 8, Exchange Street, Manchester, 
chemical merchant. The subscribers are to appoint the first 
directors; remuneration as fixed by the company. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Guildford Electricity Supply Company, Limited 
(36,725).—This com 's annual return was filed on April 21st, 
when 2,488 ordinary 500 founders’ shares were taken up out of a 
nominal capital of £20,000 in 3,900 ordinary shares of £5 each aud 
500 founders’ shares of £1 each; £5 has been called up on the ordinary 
and £1 on the founders’, resulting in the receipt of £12,940, in 
addition to which £2 has been paid on two forfeited shares. 


Chelsea Electricity Company, Limited (20,486).— 
Thie company's annual return was filed on April 12th, when 31,000 
ordinary, 6,000 preference, and 500 founders’ shares were taken up 
out of a nominal capital of £400,500 in 74,000 ordinary aud 6,000 
preferenca shares of £5 each and 500 foundera’ shares of £1 each. 
£6 per share had been called up on 27,334 ordinary and 6,000 prefer- 
ence, resulting ia the receipt of £166,670. 6,666 ordinary and 500 
founders’ shares are considered as fully paid. 


m ——— 


SUPPLY STATION ACCOUNTS. 


The accounts of the Nottingham Oorporation 


Nottingham electricity supply undertaking are excep y 
Corporation favourable, and reflect great credit upon the 
Electricity ^ engineer, Mr. Talbot. With a moderate capital 
Accounts. expenditure, rapidly increasing output, and 


marked reduction both in price per unit and cost 
of production the figures indicate excellent management, and show 
no trace of that retrograde movement which was alladed to in our 
last issue as being unpleasantly evident in many accounts. We only 
hope that when the accounts of last year are dealt with the increase 
in price of coal and general rise in labour charges may not cause a 
backward tendency, although they must inevitably prevent the pre- 
sent rate of progress being maintaine 1. 


GAL. STATEMENT. 


1897. 1898. Increase. 
Total capital expenditure ... £75,996 £127,393 451,397 
Number of units sold 480,381 894.674 414,293 
Maximum load in kilowatts... 787 Kw. 1,099 kw. 362 xw. 
Gross revenue o5. £10,737 £12,919 - £2,182 
Gross profit ... : .. £7,066 27,774 4708 
Average price per unit sold... 5:144. 3.840. 180d. 


The gradual and steady growth of the business is most clearly 
shown by setting out the units generated and sales for the two years 
preceding those under consideration, together with them, and it is to 
ba hoped that the successful resulta attained will induce the Corpc- 
ration to further extend the public lighting :— 


Units Maximum Private Public No.of public 
generated. load. kw. supply. lighting. атс lamps. 
1895 ... 183,694 255 160,092 11,564 8 
1896 ... 316,638 400 285,622 11,563 8 
1597 ... 511,935 737 468,728 11,653 9 
1898 . . 961,319 1,099 875,743 18,931 15 


n————————————— f ñ!wd аана ааа 
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At the end of March, 1899 (the financial year, inclading 1898 
accounts) the number of consumers was 850, and the lsmp con- 
nections was an equivalent of 67,930 8 C.P, while the generating 
plant installed had л capacity of 1,622 xw. The scale of charges for 
supply from July 1st, 1896 was: for lighting For any quantity not 
exceeding the equivalent of 100 hours of supply per quarter, or at the 
rate of 400 hours per yesr, at the maximam power demanded by the 
consumer, 41. per unit; and for any further quantity, 2d. per unit." 
While for power, the price was then 2d. per unit for foar hours’ daily 
use, and 1d. per unit for all exoess. At theendof tto March quarter 
of 1899, this power scale was modified by eliminating the 2d. rate, 
and a uniform price of 1d. per unit was charged after that date. As 
a result of these reductions («s far as they applied to 1898 financial 
year) the receipts from sale of current fell from 5:14d. in 1897 to just 
over 94d. in 1898, or by no less than over 12d., yet the net profit 
remained practically unaltered. 


REVENUN BTATEMENT. 


1897. 1898. 
` Gross. Per unit. Gross. Per unit. Increase. 
Bale of current 


.. £10,803 5144 £12,429 3341 1 804. 
Meter renta .. . . 389 174. 808 08d.  — 091. 
disces кызы E 
aad cous 95 054 187 051. 
Bundry fees, &с. Еч у eet eee eee [Ij eee 
Grogs revenue ... £10,737 596d. £12,919 347d. —1 894. 


The costs sheet is striking as showing a reduction in each item; 
the decrease being approximately jd. on the works’ cost, and $d. on 
the total cost per unit. 


Costs or PRODUCTION. 


1807. j 1808. 
Gross. Per unit. Gross. Per unit. Increase. 


Coal — 2 . £1071 54d. £1,610 43d. — 11d. 
bi 220 11d. 376 10d. — 01d. 
Salaries and wages in- ' 
ourred in generation and 730 ‘36d. 1,002 27d. — 00d. 
distribution. 
RAT bolldin n. engines, 
0 , 0 e — 
boilers, dyn eod 40 407 20d. 586 15d. 054. 
Works cost een £2,428 í 1:21d. £3,524 *95d. — 26d. 
Rent, rates, and taxes 299 а. 277 070. — 04d. 
george dede gengi} 739 ‘37d. 970 964. —114. 
neor, secretary, clerks, &c. 
G опе: al Bird cag 
an e e 0 
Sah e , sm ма зи OL ош 
пгапсе. 
ther expense oe ec ves woe E esa TD 
Total costs  .. 3,671 183d. £5,145 1°88й. — 45d. 


— — — — nd 


One of the satisfactory features of the profit statement is the 
method of dealing with the surplus in each of the years mentioned. 
Instead of dealing out doles which can hardly seriously affect the 
rates levied in а town of any importance, the whole of the surplus 
is transferred to the reserve fund to cover depreciation of the gene- 
rating and distributing plant. This is an example other 


might well follow. . 
Рвот ВТАТЕМИНТ. 


1897. 1 98. 
Interest on loans .. Tm T oe . £2,168 £2,579 
Sinking fund for repayments .. we 1,397 1,621 
Net profit carried to reserve fund 3,501 3,574 
Gross profit ... — ... .. 7,066 £7,774 


Тнв accounts of the Portsmouth Corporation 


5 electricity undertaking show a steady inorease 
Electricity in output and load. The output in 1898 was 
Accounts. nearly а quarter of a million units above that 


of 1897, and the total output has reached nearly 
1} millions, The increase in maximam load is, however, proceeding 
at a greater rate than the increase in units, indicating that the 
districts from wbich consamers are now principally being drawn do 
not afford as god a load factor as the original area. 


GENERAL BTATEMENT. 
1897. 1898. Increase. 


Total capital expenditure . £112,174 £140,776 £28,602 


Number of units gold .. 981,273 1994,049 243,676 
Maximum load in kilowatts — ... 849 1,132 283 
Gross revennun e. . 16,243 420,523 — £4,28) 
Gross profit iss T .. £6,831 29,752 £2871 
Average price per unit sold .. 382d. 8:834. +014. 


The revenue statement shows that the receipts per unit remain 
practically unaltered. Trivial increases in the second place of 
decimals are apparently indicated, but the sound policy, in face of 
the increased price of coal, has been maintained of retaining the 
price of 44d. per unit, subjsot t» small allowances. The sales were 
distributed as follows :— 


Private Public No. of public 

Generated. ыры: lighting. lampe 

1897 ... 1,210,560 591,314 989,950 257 
1896 ... 1,621,062 802,499 422450 361 


The sundry receipts include meter testing fees, public fees, and 
small sums from the charging of accumulators and sale of ashes, and 
of old material. 

REVENUE STATEMENT. 


1897. 1898. 
Gross. Per unit. Gross. Per unit. Increase 
Sale of current .. £15,624 3824. 219,555 — 3831. +014. 
Meterrents.. .. 382 "09d. 588 12d. + 03d. 
Supply of lamps, Г 214 054. 302 06d. + 014 
Sundry y 23 ‘Old. 78 01d. "s 
Gross revenue £16,243 3974. £20,528 402d. + 06d. 


The costs are principally affected by the redaction in gross wages 
from £2,358 to £2,071, which gives nearly }d. per unit drop. Taking 
this in conjunction with a fall in the gross amount for oil, waste, 
&o.,” and but slightly increased repair ЫН, the net resalt in the works’ 
coste is to considerably more than balance the increased coal bill per 
unit, and the figure for works’ cost shows an improvem nt of nearly 
34. per unit. The alight alterations io rent, &o., and mansgem:nt 
being in opposite directions, balance опе another, and the total cost 
figures out as just over 210d. per unit, a creditable performance for 
а station situated as Portsmouth is. 


Совт оғ Рворсотіон. 


1897. 1898. 
Gross. Per unit. Gross. Per unit, Increase. 

Со ка 8 22.622 64d. £3,798 74d. +108. 
room stores | 1000 254. 920 18d. — 07d. 
Salaries and wages incurred 

in generation and distri-| 2,358 58d. 2,071 41d. — 17d. 

ution | 
"шр engines, bolle, 1,001 · ‘30d. 1785 *85d, — 044. 
dynamos, &с. 

Works’ costs ... ... £7,581 186d. £8,574 1:68d. — 18d. 
Rent, z Ын , | = 
Manis aed T BE 397 104. 473 09d. — 014 

ег, secretary, cler, 965 “28d. 1.225 24d. +014. 
General establishment 


charges, stationery and 
inting, law charges and 


urance 
Sundry lamps and materials 194 ‘064. 960 05d. TA 
Total costs . 29,96: 9:391. £10,771 9:116. — 18d. 


The profit statement is complicated in the acoounte by the balanc 
brought forward. Taking these into consideration, the net revenne 
account shows a payment of £1,475 to reserve fund anda figure of 
£1,000 as the “sum to be applied to the local rate.” 


Prorit STaTEMENT, 


| 1897. 1898. 
Interest on loans and overdrafts .. . £3,293 £4,017 
Sinking fund for repayments .. .. .. 2,794 3,610 
Net profit carried forward .. .. .. 794 2,125* 


Gross profit es s.. * £6,881 29,752 


* £1,000 of this s:um is “ applied to the local rate” and the difference is made 
up to £1,475 (by the brought forward surplus of 1897 undisposed of) which sum 
is paid to reserve fund. | 


—————ÓM—RÉ 


CITY NOTES. 


The Charing Cross and Strand Electricity Supply 
Corporation, Limited. 


An extraordinary general meeting of this corporation was held at 8t. 
Martin's Town on Thursday last week, Mr. W. F. Fladgate, the 
chairman, presiding. 


The OHAIBMAN moved the copfirma'ion cf the following resolation, 
which, says the City Press report, was adopted at the ary 
general meeting Leld on Tuesday, 24th ult. :— 

(1) That the capital of the company be increased to £800,000 by the creation of 
90,000 new ordinary shares of £5 each, and 60,000 new preference shares of £5 


each, and that there be attached to such P Moe shares the right to 8 fix 
cumulated preferential dividend at the rate of 44 per cent. per annum on tbe 
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capital for the time being paid up thereon, and the right in a winding up to rank 
for return of capital in priority to the ordinary shares for the time being in the 
company's capital, but without any further right to participate in profits or 
assets, and that such preference shares do rank, both as regards dividend and 
capital, part passu with the existing 20,000 preference shares of £5 each, апа 
with any further like preference shares hereafter created, but so that the total 
amount of the preference shares in the capital of the company so ranking shall 
not, without the consent of а general meeting of the company, exceed the 
nominal amount of the ordinary shares for the time being issued. (2) That the 
draft new regulations entituled Articles of Association submitted to this meeting 
be, and the same are hereby adopted ав the regulations of the company at the 
exclusion of and in substitution for all the existing regulations thereof. 


Apart from the City order, said the Ohairman, and from the works 
which had to be carried out for the purpose of complying with the 
provisions of that order, it would have been necessary for them to 
create new capital in order to work their existing old districts of 
St. Martin’e, Strand, Holborn, and Bt. Giles's. The speaker then 
referred to the growth of their business in those districts, and to the 
fact that the competition of rival companies necessitated expenditure 
of money Pl i worke and mains. They therefore proposed to increase 
their capital. 

Mt. GraAsreB seconded, and the resolution was adopted. 

The OHAIBMAN afterwards moved :— 


That the proposal made to this meeting for the working аз а separate under- 
taking of the undertaking constituted by the City of London Electric Lighting 
Order, 1899, and confirmed by Parliament, be aud. the same is hereby approved, 
&nd that the directors be and they &re hereby authorised to take steps for the 
e of а new company, in accordance with the said proposal, and to 
enter into au agreement with such new company, when incorporated, in the terms 
of the draft submittedto this meeting, and to carry such agreement into effect with 
such, if any, modifications as they may from time to time think"expedient, and 
accordingly to subscribe money for the purposes of the said City undertaking, 
and to make advances as therein provided: and thatthe directors be authorised 
to take office as directors of such new company, and to hold the same in con- 
junction with their directorships in this company. 


Commenting upon this motion, the Онатвмали said with reference 
to the City undertaking that they proposed to form a company which 
would do the neosssary work of laying the mains and An the 
proposed station. That company would have the necessary funds 
lent to it in the first instance by the Oharing Cross and Strand Oom- 

y, who would reoeive interest at the rateof 4 per cent. annum. 

concluded by chewing that the ultimate destination of the whole 
of the profits on the ord share capital of the construction com- 
рапу would go into the pockets of the Oharing Oross Company. In 
the event of the purchase by the City in 14 years’ time the bonus of 
10 per cent. which they would have to pay would also accrue to the 
Oharing Oross Company. ! 


The West India and Panama Telegraph Company, 
Limited. 


TI directors’ report for the half-year ended December 31st, 1899, 
to . to the meeticg to be held on May 30th, 1900, reads 
as follows : — 


The directors submit the accounts for the six months ended December 3156, 
189. The amount to credit of revenue is £22,613 14s. 7d. against £51,937 16s. 7d. 
for the corresponding half-year of 1898, and the expenses have been £21,432 18s. 3d. 
against £24,413 15s. 6d., leaving a balance of £1,211 18. 4d. This disappointin 
result has caused much concern to the directors. It must be borne In min 
that the revenue for the corresponding period of 1698 was abnormally large in 
consequence of the Spanish-American war. Since the conclusion of the war 
the traffic has resumed its normal character, and owing to its being carried at 
lower rates than formerly, and there being no compensating increase of 
business, the company is now feeling the full effects of the reductions made in 
the message tariffs. The directors regret that, notwithstanding the reduced 
rates, coupled with the efforts which it was understood Her Majesty's Govern- 
ment were making tostimulate the trade and enterprise of the West Indies, the 
result of the half-year's working is so discouraging. It will be seen that the 
total profit upon the share capital of £1,275,530 for the half-year is only 
41,211 1s. 4d. To this amount there is to be added £3,021 8s. 2d. interest on 
investments which, in compliance with the views expressed by the share- 
. holders at the last half-yearly meeting, has been credited to revenue, instead of 
to reserve as has hitherto been done, making with £379 14s. 2d., brought 
forward from last account, & total of £4,612 3s. 8d. to the credit of revenue. 
As it requires £11,769 12s. to pay the half-yearly dividends on the first and 
second preference shares, the amount available, even with the interest on 
investments and the small balance brought forward, is insufficient to meet these 
dividends by £7,157 8s. 4d. Having regard to the fact that one of the objects of 
the reserve fund is the equalisation of dividends; that the dividends on both 
classes of preference shares are cumulative, and that there is & substantial 
increase over cost in the value of the investments, the directors recommend on 
this occasion the payment of dividends by drawing on the reserve fund; and 
they also recommend that a dividend of 15. per share (free of income-tax) be 
pria on the ordinary shares. To meet these dividends the sum of £12,000 has 

cen transferred from the reserve, leaving £279 6s. Bd. to be carried forward. 
The board regret to have to report that, notwithstanding the reductions of 
tariff made by the company, the colony of Barbadoes has reduced its subsidy 
from £2,600 to £1,500 for the current year. The directors regretfully express the 
opinion that low rates for West Indian telegraphic communications cannot be 
maintained without the financial assistance of the Government. In view of the 
discouraging circumstances, they have, therefore, recently addressed the 
Secretary of State for the Colonies, pointing out the present position of the 
coinpany, and asking for Imperial aid, without which, it appears to the board, 
that the maintenance of the telegraphic communications of the West Indies, in 
the interests of commerce, of Her Majesty’s Government and the Colonies, will 
be imperilled. A reply from the Colonial Office is anxiously awaited. In 
accordance with the articles of association, Walter Bishop Kingsford, Esq., 
retires at this meeting, and offers himself for re-election. The auditors, 
м Deloitte, Dever, Grittiths & Co., also retire, and offer themselves for 
re-election, 


Oswestry Electric Lighting and Power Company, 
Limited. 


Тнв following is the report of the directors :—'' The accounts for the 
year 1899, show continued pro . The gross profit for the year 
amounts to £318 83. 2d, which, with £8 Os. 1d., brought forward 
from 1898, makes an available balance of £326 83. 3d. Besides pro- 
viding for depreciation, in accordance with the scheme approved by 
the Board of Trade, the directors haye added a further sum of 
£60 to the reserve fand, which they are charging with the coat of a 
renewal and extension of battery celle, and have also written off 
£12 02. 4d. from the preliminary expenses, а net divisible balance of 


£254 7s. 11d. remaining. The directors recommend the declaration 
of a dividend at the rate of 4 per cent., leaving £20 91. 21. to be 
carried to next account. 


Prospectuses. 


Several prospectuses of electrical interest have been before the 
ublic daring this week. The Thames Ironworks, Shipbuilding and 
ngineering Company closed the list yesterday, Thursday, for an 
issue of 100,000 “ В” 6 per cent. preference shares for the purpose of 
5 the working capital so as to cope with the growing 
usiness. 


The list closes to-morrow in the issue of 54 per cont. preferenc: 
shares in Meldrum's, a firm whose name is quite familiar to electrical 
engineers. Meldrum Brothers, Limited, has a share capital of 
£125,000, in 50,000 54 per cent. cum. pref. shares of £1 each and 
75,000 ordinary shares of £1. The company will purchase and carry 
on the business of Meldram Brothers, engineers, manufacturers of 
forced draught furnaces, mechanical stokers and other engineering 
specialities. The business is stated to have been carried on success- 
fally for the past 14 years by the present partners at the 
Atlantic Works, Manchester, and Victoria Btrest, Westminster, with 
numerous branches. I+ is intended that the company shall tak» over 
the business from January lst last, and acquire the whole of the 
machinery, plant, stock-in-trade and assets, which stand in the booke 
at £33,226, and discharge the trade liabilities, stated to amount to 
£11,184. The profits for the last three year) ara put at £8,223, 
£8,805, and £8,943, an average of £8,657 per annum. The vendor 
directors will continue to act as managers for at least five years. The 
vendors, who are the promoters of the company, have fixed the pur- 
chase price of their business (including the assets, patents, patent 
rights, trade marks, goodwill, and all contracts) at £60,000 (£50,000 
in fully-paid ordinary shares and the balance in cash). The 51 per 
cent. camulative preference shares are offered for pc subscription, 
the balance of the ordinary shares being retained for fature issue. 


The third prospectus is that of the British Electric Plant Oompany, 
Limited, but this, we understand, is purely a Scottish concern, and 
is not being advertised for public subscription in England. We 
quote the following extracts from the prospectus :—' This company 
is being formed to establish and carry on works in Scotland for the 
manufacture of electrical engineering plant of all descriptions, but 
principally dynamos, motors, transformers, rotary converters, aud 
accessories connected therewith. It will also undertake an 
electricity bulk supply business, worked in copjanction with its 
own electric lighting and power plant. It is intended to lay 
out the works on the most approved modern lines, to ensure the 
carrying forward, with a minimum of handling, of all material con- 
tinuously from the point of entry in the raw state to the place of 
loading as finished machinery, and the general plan of the works has 
been designed with the view to facilitate economical extension when 
necessary. An important feature will be that of standardis tion in 
every department, by the adoption of an adequate numbar of stock 
siz :в in suitably graduated capacities, во that while all reasonable 
requirements will be met, there will be little departure from the 
regalar patterns. Ia this way full advantage will be secured of 
special labour-saving tools, patterns, and methode of construction. 
A site for the works has been secured jast outside Alloa. In view of 
the rapid development of the East Coast coalflalds with the conse- 
quent probadle demand for electrical equipment, aud the abundant 
supply of labour in the district, Alloa offers advantages for the pur- 
poses of this company which cannot bs obtained in the same degree 
elsewhere. The directors have also made a provisional contract with 
the Commissioners of the Burgh of Alloa (who already possess the 
necessary Parliamentary powers) for the balk supply of electricity 
for lighting and other purposss within the bargh. Tae cost of 
erecting and equipping the works with the best types of machinery, 
plant, and tools is estimated to bs about £45,000, so that with the 
present issue of £75,000 of capital, £30,002 will be available as 
working capital, and thie is considered ample for the purpose. The 
company will pay no promotion money. There are no vendors 
profite. None of the shares will be underwritten. The directors 
have secured the services as managing director of Mr. Wilfrid 1. 
Bpence, Assco.M.I.O.E., under a five years agreement, upon 
favourable terms. The directors subscribe for one-third of the 

resent issue. The directors are J. G. Stewart, T. E. Lander, W. В. 

ick, and W. L. Spence. Mr. T. E. Moore is secretary pro ten., and 
the registered ссе ia 154, St. Vincent Street, Glasgow. The capital 
of the company is £100,000, in £10 ordinary shares, of which £75,000 
is offered for subscription. 


British Alaminium Company. 


Tan directors’ report for 1899, presented at the meeting held on 24th 
inst. (Thursday), states that there is a gross profit of £41,520, and 
after payment of all general expenses, repairs and maintenance and 
interest, there remains £14,236 available for distribution. Ae there 
are still arrears dae onthe camulative preference shares, for the time 
when the works were under construction and the comp iny was earn- 
ing no ро the directors now reccmmend the payment of the 
cumulative 7 per cent. dividend on the preference shares up to 
October lst, 1897, and that the balance be carried forward. Ia order 
to carry through new arrangements for extending the operations of 
the company, and also to provide for the natural development of the 
business, further capital, 16 is stated, is needed, and the directors 
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recommend the creation of 10,000 A preference shares of £10 
each, bearing cumulative interest at 6 per cent. The necessary reso- 
lutions were to be proposed at an extraordinary meeting following 
the general meeting, and, if passed, 16 was proposed to offer 
5,000 o£ these shares to the present shareholders in proportion to 
their holdings. 


Callender's Cable and Construction Company. 


Tax for 1899 states that the balance, including £6,212 brought 
forward, ie £48,179. From this must ba deducted prior interest and 
dividends and depreciation, amounting to £14,957, leaving available 
£33,222. This it is proposed to deal with as follows :—Payment of 
dividend to the holders of original ordinary shares at the rate of 10 

er cent. per annum, being 10s. per share, whereof 5s. was paid asan 

terim dividend, £10,000; payment of a bonus of 5s. per share, 
£5,000 ; to reserve, £10,000, leaving to be carried forward £8,222. 
Owing to the increased bu‘iness, the directors state that it is necessary 
to augment the working capital of the company, and they propose to 
issue 20,000 new preference sbares of £5 each under the powers given 
to them last year. The meeting of the company was held yesterday 
(Thursday) afternoon. 


Castner-Kellner Alkali Company, Limited. 


TRE report for the year ended March 31st states that the result of the 
trading is a gross profit of £59,486, out of which £11,273 has been 
expended in repairs, renewals, and special improvements of the 
working plant. The net profit is £45,398, which, with £5,342 
brought forward, makes £50,740. An interim dividend at the rate of 
8 per cent. per annum has been paid for the six months ended 
Beptember 30th amounting to £12,000, and debenture and loan 
interest, £6,694, has b:en paid, leaving an available balance ef 
£32,045. The directors propose that a further dividend at tho rate 
of 8 per cent. per annum be paid for the six months ended March 31st. 


Isle of Man Tramways and Electric Power Company. 
— Тав Financial Times Douglas correspondent says that the report of 
Messrs. Turquand, Youngs & Oo., of London, on the financial posi- 
tion of the Isle of Man Tramways aud Electric Power Oompany, 
Limited, deals at length with the unsatisfactory state of the com- 
pany, and comments strongly on the conduct of the company’s aff sire 
for some years past. It is stated that dividends amountiog to 
£15,000 have been paid out of capital, and that there is no title to the 
Bnaefell Mountain Railway undertaking. Mention is also made of 
the circumstances attendant upon the placing of a large order for 
Bonnor waggonr, an American invention. 


Stock Exchange Notices.—The Stock Exchange Com- 
mittee has appointed a special settling dey as under: —Wednesday, 
May 80th, British Mlectric Traction Company, Limited—Farther 
issue of £150,000 5 per cent. perpetual dsbenture stock, and has 
ordered the undermentioned to be quoted in the Official List:— 
Blackpool and Fleetwood Tramroad Company—Farther issus of 
3,000 shares of £10 each, fally paid, Nos. 12,001 to 15,000. British 
Electric Traction Oompany, Limited—Farther issue of £160,000 
6 per cent. perpetual debenture stock. 


The Western Telegraph Company, Limited.—The 
directora have declared an interim dividend of 33. per share, or at 
the rate of 6 per cent. per annum, free of income-tax, for the quarter 
ended March 318+, 1900, and payable on Jane 224d. The transfer 
books will be closed from June 15*h to 21st, both days inclusive. 


Telegraph Manufacturing Company, Helsby.—A final 
dividend is announced at the rate of 14 per cent. per annum on the 
ordinary shares to March 318$, making 10 per cent. for the year, 
together with a bonus of 2 per cent. £17,500 is carried to reserve, 
and about £5,000 forward. 


TRAFFIC REOEIPTS. 


Blackpool and Fleetwood Tramroad vitae? rma receipts for the week 
endi May J9th, 1900, were £526 Оз. Od.; receipts for corresponding 
period, 1899, £524 178. 7d. ; aggregate for half-year to date, £5,110 68. 4d. 


Che Bristol Tramways and Oarriage Company, Limed.— The fer the 
week ending May 19th, 1800, were £2,763 173. 114.3 corresponding 
period, 1899, 22,503 18s, Jd. ; decrease, £99 15e, 10d. 


Tbe City and South London Railway Company, —The reosipts for the week 
ending May 20th, 1900, were £1,339, ditto May 2'st, 1899, £1,079; increase, 
£240, Total receipts for half-year, 1900, to date, £21,063; corresponding 

riod, 1499, £21,321; increase 4£3,012, Miles open May 20th, 1900, 33; 
lay 21st, 1899, 84. 


The Dover Corporation. Tramwsys.—The receipts for the week ending 
May loth, 1900, were 4173 83. 7:4.; May 20th, 1699, £160 
24. 74. ; increase, £13 бв. IId. Total receipts to date, 1800, 43 194 
74, bd.; corresponding period, 1899, £4,016 23. 6d. ; increase, £148 4s. lld. 
Miles of track opcn, 1900, 8; 1899, 8. Car miles run, 1900, 4,914; 1899, 
4,104. Number of cars, 1900, 11; 1899, 11. 


The Dublin United Tramways Company.—The receipts for the week ending 
Friday, Мау Ith, 1600, were as follows:—D. U. T. Co, horse cars 
£52 бв. Id.: ditto, electrio oars, £3,247 33. 4d.; D. B. D. Co., electrio oars, 
4700 Чә. 2d.; total, £4,055 198. 4d.; corresponding week last year— 
D. U. T. Co., borse cars, 1,015 19s. 7d.; ditto, electric cars, £1,064 18s. Bd. ; 
D. B. D. Oo., electric cars, £744 33. 63. ; total. £4,724 103. id.; increase, 
£2884 35. Od. Aggregate to date, £80.276 63. 10d.; aggregate to date last 
year, £67,190 98. 6d. ; increase to date, £13,085 17s. 4d. The mileage worked 
is 44 mues electrically, 2 miles by horses, as against 18 miles electrically, 
96 miles by borses, for the corresponding period last year. 


Же qe шы Бау Ойра cU Mosis fer Ue week ending 
May 90th, 1900, amounted to 476: eorregponding week last reer, 
41.95; inorease, £81. Total traffics from January Ist to date, 298095; 
corresponding period 1899, £27,023; increase, 21,905. Miles open, 6 57 chains. 


The Bouth Staffordshire Tramways Company.—The receipts for the week 
ending May 18th, 1900, were £650 178. 93.; May 19th, 1899, 2596 4: 84, 
Aggregate receipts for 20 weeks, 412,928 18s. 9d.; last year, £12,316 123, 3d. 


STOCES AND SHARES. 


Wednesday Evening. 

Тнв relief of Mef-king failed to bring the anticipated burst of 
buying into Stock Exchange markets. The public still stands 
steadily aloof, refusing to invest its money or to speculate with it. 
A new edition of the National War Loan ie again talked about, while 
the various foreign complications which are rumoured all tend to 
keep people away from Capel Court. The changes which we have 
to chronicle are few and far between. Telegraph securities show an 
upward tendency, but electrical supply, railway and miscellaneous 
investments hardly show an alteration of 23. 6d. in the whole list. 


Telegraph Manufacturiog exbibit a rise of 30s. per share upon the 
excellent dividend recently announced. The distribution at the rate 
of 14 per cent. pər annum makes 10 per cont. for the whole year, and 
there із а bonus of 3 percent. The company is now occupying a 
strong position, and we should not advise readers who bought them 
on our consistent recommendations to part with them yet, despite the 
handsome profits now obtainable. Anglo-American Telegraph issues are 
better, although the wave of depression in the general markets last Tues- 
day deprived them of some of their regained strength. Cuba Telegraph 
Ocdinary and Preference form ths exception to the firmness of the 
telegraph dsapartmant as a whola Tae radastion of the dividend 
{сот 8 per cant. to 6 por canut., however, is quite nataral, considering 
that the company had no war receipts to swell its сой зге last year. 
Eastern Extension Dabonture stock has recovered one of the two 


‘points which it shed last week, but the issue of now shares, announced 


by us a week ago, has not materially affected the price of the old, 


` although the latter will benefit by a bonus of about 63. 61. per share. 


Globe Telegraph Ordinary have been picked up for investment pur- 
poses by those who ara impressed with the hardness of telegraph 
securities. Western Telegraph shares are being bought on the 
strength of the last report. 


We regret to notice that Messrs. Sim, Newman & Oo. are again 
playing the oli game of рай ix Himpstead electric shares. The 
boldness of this firm is beyond comprehension, for, as our readers 
well know, the Hampstead Electric only a fortnight ago passed the 


- dividends on both its Ordinary and Preference shares. 


It has now been declared publicly that the Obaring Cross and 
Strand Company is well on its way to the City, some 3,000 lampe 
being already ia use, which, by the way, compares with about 160 
times as many supplied by the City of London Oompany. We may, 
therefore, take it that the new baby of the Oharing Oro: Company 
will not be long ia making its appsarancs. Rimour suggests a 
quarter of a million as likely to bo the capital of the coming concern; 
we shall b> astonished if it is not at least two or three times as 
much as that. Westmiasters are uachanged, the coming bonus in 
the shape of new shares failing to stimulate the price, which had 
already been pat up some weeks ago in anticipation of the scheme. 
City of London shares are finding supporters again, the company’s 
cause being championed by some who declare that the directors will 
be able to cope successfully with any competitors who may enter ths 
field. 


The opening of the electric section on the Metropolitan District 
Railway was accompanied by a fall ia the price of the stock, which 
now stands at 293. It is, of course, too early to predict with any 
accuracy how the new traction will pay; that it will be a hundred- 
fold more clean, comfortable, and healthy, no one can doubt, but it 
remains to be seen whether these attractions will be aagmented by 
financial ones. Metropolitan Consolidated stock has declined to 106. 
Great Northern and City “A” Preference at 4, are unaltered, and 
there is no change to record in the prices of the other Electrio 
Railway stocks and shares. 


Some time ago we gave detaile of a new electrical tramway which 
was suggested for Havana. We may now observe that the oon- 
struction of the line is proceeding satisfactorily, and the milesg? 
bas been raised from 27 to 36 miles at the request of the War О%сз 
in Cuba. The capital of the construs‘iag syndicate has according!y 
been increascd, and now stands nominally at six million dollars. 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


Stock Business done 
Present от Dividends for close: (йош e 
Issue. NAMB. mu the last three years. | Mar doch 16th. Mag Zrd mae May ore 
1807. | 1808, | 1899. Highest.| Lowest 
110,900 | African Direct Tel b, 4 — vee | 100 | ... aes .. |100 —104 100 —104 100% 
125,000 | Amazon Telegraph 5 Y Debs., No 1% 1, 350 Red. | 100 | ... ie .. | 85 — 90 85 — 90 - 
875,520 | Anglo-American Telegraph .. es wee 05 e |Btook| 8 $ £8 96 78/6 | 02 — 65 | 62 — 65 e - 
8,062,240 Do. do. 6 Ф Pref. iis Sus eo. Stock 6 6 T 6 * 114 —116  1144—1163 | 1164 1147 
8,062,940 ро. до. Deferred... .. see . Stock 18а. % [21 7s| 1341— 14  |182— 14} | 144| 13H 
Nos. 1 to 44,000 eee 000 [Il] eee 5 4 Ф 8 % ove 24— 84 24— 83 2§ [I 
10 000,000$ Comm Oa eee eo? eee eee еее $100 8 8 * 165 —175 165 —176 
1,663,078! Do. do. Sterling 500 year 4 Y Deb. Stock Red. Stock - .. |102 —104 |102 —104 1084 | 1024 
16,000 Cuba Telegraph... .. .. „„ „ „„ 107 8 & 7 | 84— 9ixd 74— 8х4 98| 28 
000 Do. 109% Pref. .. . . „„ | 100 [10 & 10 181— 194ха| 17 — 18 xd 171 17 
12,981 Direct ee eee oe 6 4 4 Ф 4 — 5 "өө ees 
‚000 — 6 ph 10 Y Cum. Pref. je id 5 |10 - . 9 — 10 9 — 10 . 
80,000 Do. 44% Debs. .. .. ..| 50 .. . | .. [101 —105% [101—105% 
60,7101 Direct United Btatos Cable е e 0 20 | 31% | 84% | 8 V | 114— 12 1 8 Es 11180 115 
120,000 Direct West India m 1% V Reg. Deb. eee eee өө» 100 oes ees eee 100 —103 100 wee 
4,000,000 | Eastern Telegraph, Ord. 44 „. Stock 7 95 | 7 V... 150 —155 150 165 1534 | 151 
1,796,000 Ро. 84 ае Stock m coe oe 100 cee TID T 98 —101 98 —101 99 98 
1,482, 2682 Do. "a Mort. Deb. Stock Red.. . [Stock] 4 js 111 —116 и —116 |114 | 118 
350,000 | Eastern Extension, Australasia, and China Telegraph ... | 10 | 7 7%17% | 152— 16} | 152— 16} 104 | 16 
6.700 { Do. 5% (Aus. Gov. Bub.) Deb., 1900, red. ann. || 100 s Ф |... | .. 10—10 100 —10 | .. 
drgs., reg. 1—1 040, 8,976—4,826 
26,6001 Do. do. Bearer, 1,060—8,976, 4,827—6,400 | 100 5 see .. 1100 —108 |100 —108 us 
84U,U00!| Do. 4 % Deb Btock Stock .. (LID —116 112 —117 1123112 
200,000 { astern and Bouth African Telegraph, 81 Mort. Deb. 100 | ae | .. |... 100—108 100 —108 | 1013 
300,0001 Do. 4% cot Tras Mt. Doba. Q Casatie Bub.) 18000 25 | ... е6 .. (100 - * co —108% | 101 СЕ 
180,227 | Globe Telegraph s an” ша 10 | 449, | 64% | 52% | 1334— VE |11— 112 | we] 118 
180,043 "s o% Pref. EK M 10 8 в * | 16 — 164 151 — 15; | 168| 14 
150,000 Great No о 10 J 124% | ... | 82— 84 | 82 — 84 34 
86,800 Halifax and Bermuda ble d ce Жыш } и У Же 100 —108 |100 —108 | 
17,000 Huropean Telegra N 10 ® 10 % 10 % 62 — 56 xd| 58 — 87 | 6552| 633 
100,000}; London Pri m ha are Debs. E in 6 one .. |106 —108 |106 —108 10652 | .. 
72,680 Montevideo Telephone, Limi rd., os. 1 to 72, 680 .. 1 TT eos "ТП 4— i TIT) [ry 
86,403 Do. 9 Pref... Nos. 1to 86,402 1|4% |4 2 — 1 1 с 
400,000 | National Telephone, 1 to 40000 "m sss ee ne 5|6 6 б є — — б 4; 
15,000 Do. 6 % Oum. Ist Pref. .. .. ... | 10|6 6 6 18 — 15 | 18 — 15 l8j | .. 
15,000 e : Oum. 3nd Pref. ... 10 | 6 6 & 6 li — 18 11—18 ‘ 
250,000 Non-cum. bed ыш, 1 to 960,000 5 5 b 6 5 — 5 — 63 5 
ТЕ s Deb. Btock Stock 8j 807 34 90 — $9 96 — 99 97 
10,000 Peal — uropean Tel., 4 % Guar. Debs., 1 to 1,000... | 100 Ы x - s —105 gr mer: А . 
Г ee eee eee eee [TI] T 8 5 T =m — 4 
ра E Cables. Trust TII eee pee 000 eee бегі. "à, Ф Ф 124 —129 124 d 126 ° 
, ni ver Plate Telephone 5165 0 6 5] 
16,680 Do. do. 5 V Qum. Pret. Nos. 1—16, 689 5 coe eee eee 54 
179, 947 Do. do. Debs. ... st «e» Stock 108 —106 1083 —106 
200,000!) West African Telegraph, 5 "E: .. | 100 SV 4, |97 —100 97 —100 ns 
80,008 West Coast of America, Nos. 1—80, 000 and 88, 0U1— 658,008 2% | ... s sis i— 1 1 1 ` 
150,000| Do. do. 4% Debs., 1—1,500 qua Bras. Bub. в 1000 | ... | .. 100 —108 100 —108 
889,781 | Western and Brazilian Telegraph 4 bob. Stock Red. ... |Btock| ... *. 2 —106 102 —105 T T 
27,980 | Western кз ырыс д Lid:; » Nos. 1—207,980 ... ..| 107251795 | ... | 144— 15 142— 154 154 | 146 
76,000 5 95 Debs. ind series, 19006 ... 100 .. |105 —108 [105—108 10 
88,831 | West India and Panama Telegraph .. wo | 10| 27. of of 2— 1 1 i 
94,568 Do. do. do, 6 % Oum. Ist Pref, .. 10 | .. it 9— 8j vas T 
4,000 Do. do. do. 6% Oum. 3nd Pref. .. | 10 | с Bl... " 7— 8 7— 8 
80,0001 Do. do. do. 6% » Mos. 1 to 1,800 | 100 | 5 $ | ... . 1106 —107 |104 —107 


ELECTRICITY SUPPLY COMPANIES. 


Caring Cross and Strand тенеу Su ive 
do. do. 4х Oum 
ыш Mleotzicity Bupply, Ord., 
Do. b Deb. "Btock Rod. 


City ot London [PE Lightiog, aa йй ж аш ees 
Do. 6 95 Oum. Pref., 1 to 40 -— 
Do. 59% Deb. Stock, Berip. » (n. at at £116) ‘all paid ... an ae ea a 
Oounty of ‚ & Brush Prov. E —40,000 i 0j OF | * 
Do. do. do. 6 q a , 40,001—60,000 y Xm 128 | ... 
Do. 4% Deb. Stock, Prov. Certs (all paid) Rd. "T 1114 | 111 
Uu M Bleo. and . Ord. Shares sai via ө 
m E = a i сае Mort. Dob, Bios m 
ndon Electric Bu on, Limited TT 
Do. an pply ä 


. 6 V Pref. е6 
до. do. 4% Ist Mt. Db. Stock Rd. TN ns T sss 
молор Electric Во m 101 to 62,600 4 i i 14 
y 4 t Mortgage Debenture Btock |... ке PA к? “© 
% Mort. Deb. . e "T iis as ‘as 98 97 
Notting p Blectrio Lighting Ke os 7 63 is 
Bt. James's and Pall Mall Electric Light, 15} | 15, 
7 % Pref., 30/00 д 7 es gis 


Brom & Kensington Elec. Lt. Sup., Ord., 101 to 19,761 
Po. do. ELT. -— 


0 а M MR 


10,4| 103 
128 |... 


Do. do. 
Smithfield Market Elect. Supply, EA T - 
Do. Do. Deb. 


South London Electrioxy Supply, Ord pa 
Westminster Blectrio Supply, Ord., 101 to 80,000 


* B жюк der's Shares. 
Unless pred un pen . . 


2 the imiter par of ene yen and the & pest el tbe 


. 1 
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SHARE LIST OF ELEOTRICAL OCOMPANIEB—onnnusa. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


Present oct Dividends for naar vivas Business Gone 
N te otati k 
Taena. xi ghare| ‘he last three years, | Ми | May 22 | May ard, 1000. 
t 1897. | 18908. | 1899. Highest | | owen 
65,000 | Aluminium shares, Nos. 1—65,000 ... ii к 1|10% 2% .. | 22— B4 22— 8} 
90,000 Do. 4} Ist заа Deb. Stock Red. eee eee Stock eee Trl i ene 96 —101 96 —101 eee 
80,000 | British Bleotrio гав di -— эз 10 si 095 .. 153— 16 154— 16] 
59,000 Do. a “в PM. Pref. ee eee 10 ene pee 900 12 == 18 12 t 13 1 
200,000 Do. erpetual Debenture Stock ... Stock) ... эз „ 124—127 1124 —127 1254 | 125 
45,0001 f British e Works 905 Od 21 £1 shares, 50,001—95,000 | ... | ... С cux 1— 1 i— 1 
50,000 |t Do. do. 6 9$, Cum. Pref., 1—50, 000. T see os — 14 p- H 
500 Do. do. 44 95 1st Mort. Deb. eee | 100 99 —101 99 —101 
40,000 Вовы ашышы бше О. o. 1to40,000, ... - 5 15 % 15 4 20 * ae 11 — 12 
90,000 Brush Ж ео]. Enging., Ord., 1 to 90, 000 МІ) 8 8 $ 5 % eee 1}— 2 12— 2 
90,000 Do. ra Non-oum. 6 95 Pref., 1to90, 000 2| 6 6 eee 3— 2} 2— 2} 23 21 
125, 0001 Do. Perp. Deb. Btock Ir Stock "TT! TT ITI 108 —113 108 —118 T 
50,000 Do. do 2nd Deb. Stock Red. Stock 108 —105 108 —106 1032 
20,000 | Callender’s Cable Construction shares, Nos. 1—930,000 ... 5 14% 15 5% 15 v 144— 15 144— 163 sis 
20,000 Do. do. 5% Cum. Pref. 5 зав bi— 6 51— 6 
90,000 ро. до. 4i lst Mort. Deb. Btock Red. Stock| .. es wee |112 —116 112 —116 Us Я 
218,638 | Central London Railway, . Shares ies - | 10| .. бз * | 10 — 108 10 — 10} 107 10% 
61,088 Do. do. Pref. half-shares eee eee 5 soo oes [IIl 43— 54 48 — bi 51 6 
71,447 Do. do. Def. do. eos eos eon 5 eee eae oes 5 — 53 5 =: 54 56 
855,000 city and South London Railway ees ees eee (Stock; Ц 21 14%| 61 — 64 61 — 64 63 
87,500 do. Ord. shares, Nos. 22,501 to 60,000 .. % 10 oes 6 T 54— 63 51— 63 к 
82,008 Crompton & Co., nay 1 to 82, 008 E 5 КА i ET 8| .. 6% ... 84— 4 Bi— 4 ` 
5% 186 Mort. Reg. Debs. to 900 
100,000 £100, and 901 to 11,000 of 250 Red. [| ^" | cv % 108 100 —103 
(90,261 Bdison & Swan Utd. Bl. Lgt., “д” shares, £8 pd.1 to 90, 281 5 6 6 à eee 2 — 24 2 — 4d TII ove 
17,189 Do. do. do. A* Shares, 01—017,189 b 6 6 2 8)— 4i 81— 41 - 
033 Ро. до. до. 4 Ф Deb. Stock Bed. eee 100 [22] eee 06 98 — 95 93 — 95 914 93} 
112,100 Blectric Construction, 1 to 112, 100 eee eee eee 2 6 Ф 6 "TT! 2 — 21 2 — 21 24 eee 
25,000 Do. do. 7 % Cum. Pref., 1 to 25,000 ...| 2| 7 7 . | 2$8— 82 — 8i 
140,800 Do. do. 4% Perp. ist Mort. Deb. Stock vee |Stock| ... -— 103 —106 103 —106 TA i 
9, 0001] Greenwood & Batley, 7 Y Oum. Pref., 1 to 9,000 „| 10] 7 7 .. |10 — 11 10 — 11 n 2d 
80,000 Henley's (W. T. = Works, Ord. . 5 12 F 14 J 15 N 18; 143 | 134— 144 | 144 139 
80,000 do. е" Pref. eee eee 5 7 7 TE 52 — 5} TII 
50,000 De do. 44 Mort. Deb. Stock... Stock 44 гаа .. 1110 —114 110 —114 PN 
50,000 | India-Bubber, Guita-Perohe and Telegraph Works .. | 10 | 10 10 PP.. | 21 — 22 21 — 22 213 
800,000 Do. do. do. 4 lst Mort. Debe. 100 eee oes тҮ 100 —103 100 —]108 
87,500 LAverpool Overhead Railway, Ord. ... - oe | 10 | 8{ 82 33 8i— 9 в&— 8%! . 
10,000 |f Do. do. Pref., £10 peid өөө өөө 10 5 5 5 @ 183— 184 131— 184 
87,850 | Telegraph оза апа Maintenance ees oes eee 12 | 16 16 15 84 — 88 84 — 38 
150, 000 Do. 4 Ф Deb. Bds. Nos. 1 to 1,500 Red. 1909 ... | 100 T" 102 —106 102 —106 s ave 
20,000 | Telegraph ne Ord. Nos. 1 to 20,000 T" 5 se. 8 « 12 * 10 — 11 114— 12} 12 LOZ 
20,000 Do. 5% Om. Prf. Nos. 1 to 20,000 ...| 5 b)— 6 51— 6 52 
540, 000 Waterloo and ону Bailway, Ord. Stock... eee eee | 100 э» 8 `9, 8 * 100 —103 100 —108 1013 
+ Quotations on Liverpool Stock Exchange. t Unless otherwise stated all shares are fully paid. 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY пө. 
*Birmingham Electric Supply, шыу £5 (fully ont е, Ке n and Hosp ar pi Electrio Lighting, Ordinary 00 T4 а £5 ay 
Brompton and Kens n, 4$? bentures of £ ) 19—18; ference Cumulative 6 %, 2⁵ ШАУ wees” 11-80 
National Eleotrio Free 538, Pala. 102—105. Dividends 1899, on Ordinary Sh 
Oldbam, Ashton, and Hyde Electric (410 ply, Ora. 17 ais T. Bentaren І (fally paid), 18. 
Do. do. Pref. (£10 pd), 1071 
* From Birmingham Share List, Bank rate of discount 4 per cent. January 25th, 1900). 
MARKET QUOTATIONS, Wednesday, May 23rd. 
CHEMICALS, Фо. This week. | Last week. Ine. or Dec. METALS, &o. (continued), This тоск. Last week. Ine. or Deo. 
н ee ee p ee ee ee ee 26 to £87 £87 d 
S EUN 5 oe ee cor owt: 40. sii. ee 1 ee ee өө — ion 886 to £87 £81 deo. 
a y Oxalie .. ee ee por owt. B2/- B3J- ee 6 n (Electrolytic), Bars .. per ton £82 22 
a и Balphario oe ee ee por ows, 6/6 5 / өө 0 n m PS per ton £93 £93 
-a Ammoniao, Bal .. - „ per owt. . 40/- * 6 n к . per юп £85 £85 
a Ammonia, Murtate (crystal) .. perton| £34 £A ce $ H. O. wire per lb. | — 934. ofa. 
e н н oe ee D n s са 5 Rod ee ee ee per ib. uj- Ы 
« Bipa. ef Oarbon . 1: Fer bn АБ 25 "| | Rq@etman diver Wie . : rr E. 16 js 
Borax oo е „ porton | #1610 £16 10 г h Gatte- fine oo Per lb. 0 8 8!. to 8/6 
а Bensole qo g «ә ce DOR gal. ЧА 7/- $a h India-rubber, Para fine oo Per Ib. 8/11 to 4/- | 4/3 to 4/24 dec 
@ » ( ld T ee рег gal. 5/6 5/6 FA 6 Iron, Charcoal Sheets .. .. per ton £18 618 i 
rb erm d өө ee por ton £26 £26 б н Pig ( per ton 738 74/13 510. дес. 
а Nitrate eo ee ee per ton £25 £95 ee $ м Го according to size per ton From 411 411 oe 
а и White Sugar ee ee per ton £81 £81 "T 6 n Borap, envy АО oo per ton 10/- to 72,6 70 / do 73/6 
смао apts’ 7 CA E | ON | ү | н ameet conos | 080 
смеша vent (90 % аф рег | > dd ЖЕШ English Ingo .. per ton io 217 2 6 #1736 дес. 
Q)... .. per gal. 5/8 5/6 8x Sheet. .. perton| 418 10 418 10 К 
а Potash, Bichromate, in . per lb. 4d. 41d. 14. dec. "Мыш Wire No. 98.. per ib. 8/- 87 T 
a n (15/600?) .. per ton £24 £94 ee bott 49 10 £9 10 » 
s * „. per ton £35 £85 ia d Mica (in original cases), small ` per Ib. 8d. to 9d. 84, to 9d. а 
ee per owt. 68/- ee 4 " oe oe ae per lb. 1/9 to 2/9 1/9 to 2/9 eo 
= 55 А "Magnesia .. oo per чөң £4 10 n 10 24 pr "anl ge per n ji 3 та 11 ю dh a 
L] limed Flowers ee ee Brons 3 т е ee 
а реостат „ Сөз per ton e us 2н ec Р т rolled bars з 8 rola — P Nun 1% 17¹ м 4 - 
ee ee , . m From e 
* noat oa iE Penis 70 %) ae ber ica £10 15 £19 15 T $ Platinum "HE a ee Pr от. £8 12 £8 13 * 
а n оо аә «о рег ton «> Bilicium Bron per Ib. 1024 to 1 1 1084, to 1,1 T 
& p Bichromate, caske „ perlb 811. 841. 34. deo. * Steel, Magnet, aco'd'g to deso'p'n p. ton | From £16 to £10 T 
METALS. &o. Bteel, Magne — * 20 230 e 
Aluminium Wire, in ton lots.. per ton 2994 4 А о Tin, block e .. o „ регио | „огу |2188 t 2189) £3 ino. 
Sheet, in a lots.. por o #191 2191 es Д n foil .. .. oe eo per bb. 1/9 1/9 T 
p Babbitt’s metal ingota £80 to 4110| £:0t0 41:0 сё wire Мов. 1 to 16 ee рег). 1,9 1/9 . 
e Brass (rolled meta $* to 19) basis pe par У : уз p 7 White 4 Anti- {оноп Metels— 
¢ „ Tube(brazed) ..  .. perfib. logd. 1010. Ps ч White Ant" brand .. per ton | £40 to £70 | £40 to 470 . 
с ” n (solid drawn) . per lb. 9а. vd. a4 Tarn, Cotton sings 101b, bundles pr ib. r^» 6 e 
Wire, basis e 0e per lb. 4. ed. - f n loa. per lb . 
: Copper Tubes (brazed).. . per lb. 1 d. uj. a J м Hemp, 8 10 Ida. ee per lb. 513. 0 0 
с 15 „ (solid drawn) Ter Ib. 1144 | 111090. es j н al Russian, 10 lbs, per 1b. 5. А 
„ынс Нн ое 0 ( | | zit, Sheet (Viella Montagna bad.) p. | 437 5 пен. | A3] Sen 
чуен supplied b Quoteti Hed b aotations өй 
нер ао Boor & Оо, /The In кире ЖӨ Gotte-Percha, and Ы. Faun Morris Ashby, Limited. 
ò The Britisb Aluminium Company, Ltd, . apb Works Company, Lid. m Messrs. W. T, Glover & Ое. Led. 
N r N 
« Meacrs. Fiederiok Smith а Oo, í Messrs, Bolling & Leve. 9 The Phosphor Bronse Company, Lih 
| Meese, Henry О. Tee à Ge 


VoL 48 No.1,174, Mar 25,1900) THE ELECTRICAL REVIEW. 


898 - 


INSTITUTION OF ELECTRICAL ENGINEERS. 


ON DISTANT ELEOTRIO POWER TRANSMISSION. 
By Prof. Georgas Forsss, F.R.8., Member. 
(Paper read April 26th, 1900.) 


(Concluded from page 852.) 


ANOTHEB way of working the booster system is to add to the dis- 
tance alread y covered а new section of the same length as previous 
ones, with the current density calculated by Lord Kelvin's law. Ia 
this case the cost of power must include the cost of copper up to 
the commencement of the new section. 


TABLE V.—100 Mrs; 10,000 Vorrs. Блант BECTIONS OF 
DIPFERENT CURRENT DENSITIES: 


| 


Tons copper per 


Efficiency. Inefficiency. H.P. delivered. 
'50 2 0 848 
: 42 | 9:4 903 | 
97 27 273 
81 | 39 i 241 | 
23 18 о 
19 | 7:8 | 141 
| 


| 
We may start with one section and with power costing nothing, 
Ia this case Kelvin's law gives the economical efficiency = 2 (see my 
paper before the Society of Arts, November, 1898). The weight of 
copper for this section per kilowatt delivered = 4 x 1,571 (Уз). In 
any other section, the n“, let 
en be inefficiency of tha‘ section. 
1,571 ( Mery? c, be weight of copper for „ 
r, be accumulated inefficiency of n sections. 
1,571 (vlt)? o, bs acoumulated weight of copper. 
(In Tab з VI. I call c, and c, the copper factor.) 
en? 


Р, = Ci . ба. . . n; Cn = en Cn-1 + C, 


Table VI. gives the values of these quantities for 24 sections cf 
equal lengtb, uncorrected for capacity and self-indvction. 

If now we wish to use this table for other cas:s where the cost of 
power is o,, which corresponds ia Tables VI. to an inefil лепсу ,; 


then the economical inefficiency, say, for eight sections, is m 


aud the economical weight of oopper per kilowatt delivered is 
1.571 ()“. (0, +» — C). In this way Table V. has been 


Volts’ * 
computed. 
Tables I. to VI. embody some of the best results of my study of 
the booster method from the year 1894 up to to-day. The curves on 
fig. 2 show the tons of copper required for each horse-power delivered 


Inefficiency 


at different inefficiencies, It will bs seen from them that by the 
booster method I am able to reduca the weight of copper (by putting 
in more turbines and dynamos) in some cases to less than one-half of 
what was possible by the old system. 

The chief advantage of using boostera is to save copper at the cost 
of power generated, where the latter is cheap, and the distance very 
great. Ia a paper before the Society of Arts in Novembar, 1898, it was 
shown that їп the ordinary method of working there is no saving of 
copper when the efficiency is below 50 per cent. Bat if we wish it, 
we can save copper still farther by making the efficiency still lower, 
and using the method now indicated. 

Fig. 3 explains the action of boosters (1) for single or two-phase, 
(2) for contin uous current, (3) for three-phase. I believe that Mr. 


. transmission does not affect this factor. I 
American wire gauge is used in Table VII., only because the table 


Gisbert Kapp was the first to construct an alternating current booster 
as here shown. ; | 


Mr. Scott, of Pittsburg, is the only person I know of who has pub- 


Fra. 3, 


lished anything bearing on this; but bis published statements are 
arithmetically erroneous, and во misleadiog, and hs» does not appear 
to have notiord the possibility of bing able to save copper by 
reducing the є xiency bslow 50 per cant. 


Tasta VI. 
| 


| 


; On | Cn Fr C, 
Bection. седа Іпсћсіепсу Copper factor Accumulated | Accumulated 
of section. of section. ! for section. | inefficiency. | copper factor. 

1 5000 2 0000 4 0009 2 0CO 4 000 

2 8909 1:4472 4 6832 2 894 10 472 

3 7721 1:2952 5 6820 3 749 19 245 

4 `8181 1 2223 6 7223 4 582 90:245 

5 8482 11789 7 7687 5 402 43 425 

6 8696 115 0 8 8147 6 212 53764 

7 8354 11294 9 8601 7 016 76 217 

8 8978 11138 10 921 7 815 95 792 

9 '9078 1 1016 11939 8 608 117463 

10 9158 1-0919 12 976 9 4^0 141 226 

11 '9226 108389 14011 10:188 167 091 

12 9284 10771 15 042 10 974 195 012 

18 9334 10714 16:071 11 757 225 001 

14 9376 1 0665 17 099 12:539 257-059 

15 "9414 1:0633 18 128 13 320 291:198 

16 9447 1 0585 19 152 14100 327 381 

17 9177 1 0552 20 177 14 878 385 627 

18 9504 10522 21:199 15 654 405 909 

19 9527 1 0496 22 222 16 431 448 265 

20 9519 10472 23 244 17 207 492 664 

21 `5969 10450 24 264 17 980 539 094 

22 | 9588 10480 25261 | 18754 687 551 

_`93 ‘9604 | 10412 26 300 19 527 638 060 
24 9619 10396 27322 | 20300 


| | | 


Імростон АОТОВ8 AMD PHASE RBCIIFIEBS. 


The low power factor of induction motors, which lies commonly 
between 06 and 08, must be carefully taken into account when 
designing any power scheme where these are used Synchronisiog 
motors сап b3 adjasted so as to be without either lag or lead. Bat 
they have not baen so largely adopted as they might have been bat 
for the necessity of this adjastment. The O.rlikon Oompany have 
used synchronous motors, doing no work, in parallel with the indwc- 
tive load to furnish what has been called the wattless current. In 
this case the synchronous motor is excited so as to act as а condenser, 
aud is placed at the receiving end of the line. There are other 
methods by which idle synchronous motors may be used to overcome 
ida epi and this becomes an important matter in long-distance 


transmission. 
The self-induction of the line has to be taken into account, and I 
would have added to this paper the tables necsssary for working out 


all the effects, and which I have uscd for many years, were it not 
that this would alter the character of the paper. Table VII. has 
been inserted, however, to give some notion of ths magnitude of the 


effect, and it shows at a glance the factor by which the ohmic drop 
cf volte must be multiplied in order to give the true drop dus to 
induction and resistance, with different frequencies, and with aifferent 
diameters and distance of wires with single-phase. Distance of 
ht to state that an 


was completed when I was working in the United States on the 
Niagara scheme. | | 
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When ing with parts of the world free from telegraphs and 
telephones, the er is apt to lay undue stress on the advantages 
of using an earth retarn with single or two-phase transmission and 
overhead wires. Во soon as he calculates the effects of induction, he 
generally finds that the benefit is not what he thought. Take the 
care of the Niagara-Buffalo line, with cables 0:6 inch diameter, aud 
30 feet above ground, and using a frequency of 25 cycles per second. 
The impedance is the same as with similar cables (go and return) 
60 feet apart, and the factor is prohibitive. 


TABLE VIL—IuPEDANCB Facrons. 


Е | E 8 : S : 
% „ 8 ЕТЕ ТИТЕ ЧЕЧЕ 
2 23 „% 878, „ 22/228) 823) 453 acs 
S SS (2568 598 28S | So 28 SNA 2*2 
TSA a A ETA аА 8 А a 
Frequency f = 15 Frequency J = 80 
| | 

1 1:842 (2:182 2 535 | 2904 1 | 83108|10"387 12 474 14557 

$ 1:387 |1546 |1720 | 1903 2 | 52244 63840 7 547+ 87151 

à 1111 1157 1 210 1:267 $ |27720| 3 2649 3 7339| 4 2729 
0060 1-085 '1:120 |1 167 | 1:203 | 0000 2°4577/ 28683, 8 2873 3 7119 


000! 1 057 1081 1:108 | 1197 000; 20884| 2 4724 2-7249| 3:0536 
001-038 1:054 |1 068 | 1090 00 | 1:8011 90376 2 2825 2 5355 
010954 L096 1:048 | 1:061 0; 15833) 17597 1915) 2 1973 

t 


f = 20 f = 100 
| | | 

1 2201 2771 3261 3768 1 110 862 12919 18 678 118-189 

3 1624 1863 2116 | 2978 | 2 | 64873 79445 9 4089 10-869 

i 11190 1263 135111441 | à | 33829: 40118 46474 5 2874 

0200:1 146 1206 |1971 | 1:841 |0000, 29793, 3:5060| 4 0400, 45787 
006 1 100 1:189 1184 1 293 | 000 | 5004 2 9078 3 8225 3:7426 
1055 L123 | 1:156 g 2'1227| 3.4341) 2 7528 3 0794 


01046 | 


1-063 |1:С84 | 1:106 0 каш 2 0679 2 8130 25642 
| | 


f = 25 f = 130 
: | | | 
1 ‘2765433826 4012 | 4 642 13 444 16 892 20 227 23 623 
2 188% :2209 2543 | 2885 8 3925 10 295 12 191 14104 
4 1 285 1 899 1513 | 1:637 43185 5˙1487 5984: 68233 
000 
| 


1 
Н 
1 498 |0000 | 3 7828 44814 5.186 | 5:8942 
000 
00 
0 


0000 1 222 1 306 1:399 
000 11-152 |1210 1276 1845 31426 36878 42:57. 4 7939 
00,1103 |1149 1 187 | 1:235 2 6316 30529 3 480+ 39161 
оп ©97 1127 | 1160 22328 35567 2859t'3:2283 
| | | 
/ = 33 f = 25 


! i 
1 3 4381 5221 | 6081 2 | 776381037 12919 1555 

2 2 2781 |3237 | 3700 18 | 5014 | 6454 | 7831 | 9017 

2 1462 1625 1803 | 1982 | 1 | 27654 3 3826 4012 | 4 642 

0000 1 362 1495 1634 | 1780 | 2 | 1889 | 2:209 | 2543 | 2885 

001 i 
001 
0t 


ps 


252 1844 |1445 | 1551 1285 1393 1519 | 1637 
173 11238 |1811 | 1384 | 


191 1168 |1215 | 1968 | | 
A 0С00 1 222 1 9068 1 8996 1498 
f= ооо 1152 19104 13763 1846 


1 1494475 266016 2 610 7 3302 11094: 11422 11876 1-235 
2 27621 EG 3 8719| 4 4498 0| 10710 10973, 11277 1160 
$ 16841 8486/2 0726| f · 5050 161047 1 c676 10853 1˙108 
000018088 1 6763 18679 2:0480 2| 10384 10443 10583; 1071 
00С 1 3566 14808 16186 17559 1 1:0216, 1 0293| 1:384: 1048 
00/1 2493 1.83711 4826 15354| 4 10142 10191 10247 1:031 

0/1 1747 1934511 3093 1:3756 5 10094 1:0126| 10162. 1:0209 

| 6 10065 10084! 1 0107 10134 

f= 60 7 10042 10055| 1:007C 1 0087 

8 10627 1003| 10045! 1 0056 

І (626817819419 9778/10 938 9, 1001 10023 10029 10036 

Г 1017268078505 6 5695 10 1001), 1 0015 10019. 1:0024 

$ 111817 1'5865 2 9009 3 2716 | | 


0000/1 9:832 2505/2 5527 2 8614 
00C 170021 9194/2:1486' 2 3838 
00,1:504C 1:6651 11:83855 2:0134 
0 КӨӨ! l e 17627 
To find true drop in line, multiply ohmic drop by factors in these tables. 
Diameter in inches, Gauge Brown & Sharp. 


— — —ę—-V — — 


Сно: on or PoLI HAAS SYSTEMS. 


In choosing a polyphase system we may use two-phase, or three- 
phase star, or three-phase mesh. Three- phase star cannot well be 
used if any consumer's plant uses only one-phase, as was proved from 
actual trials in a paper I read before this Institution in 1893. For 
these cases two-phase or three-phase mesh must be used. Three- 
phase mesh subjects the transformers to 17 times the electric pres- 
sure experienced by three-phase atar, or two-phase, each earthed at 
the centre of the electric system. 

The principal advantage of the two-phase is, that the two circuits 
may be elec'rically disconnected, either always or else during teste. 
This facilitates the detection of troubles and gives far greater 
security, as I have convinced myself beyond doubt in actual practice. 

It bas been generally assumed that, using the same electric pres- 
sure, the three-phase system uses only three-quarters of the copper 


required for the two-phase. This is founded purely on the convea- 
tion adopted in defiaing the electric pressure. Ia fig. 4 a three-phase 
star and a two-phase system are represented, each with 10,000 volts 
between any one wire and the middle of the electric system, which 
may be conveniently earthed; and the two systems represented 
require the same weight of copper to give the same effect (though 
not the same number of insulators). The volts between neighboar- 
ing wires in these cases are 17,320 with the three-phase, and 14,140 
with the two-phase; yet the convention is to s of there cases as 
being 17,320 with three-phase, and 20.000 with two-phase. This might 
be an unobjectionable convention if the trouble arising from high elec- 
tric pressure was due to risks of sparks passing from wire to wire. I 


(4140 VOLTS 17320 VOLTS 


07191 
14140 


14140 


Fia. 4. 


doubt if anyone, with practical experience of the troubles that do 
arise, could support this view. Nine-tenths of the troubles come 
either from accidental or malicious short circuits, or else from leakage 
of two conductors to earth. The former cause produces a breakdown 
in any case. Hence leakege to earth is the only factor to be con- 
sidered in this connection, and in the cases shown in fig. 2 the 
security, as measured by electric pressure on insulation, and the 
weight of copper are the same for three-phase and for two-phase. 


OVERHEAD ABD UNDERGROUND ComNDUOCTOBS. 


The choice between bare overhead conductors and insulated cables 
underground has generally to be decided upon considerations other 
than economy or effectiveness. In this country insulated cables will 
generally be employed. In this case self-induction of the line, which 
we know how to compensate in any case, can be got rid of. But the 
effects of capacity, which are more troublesome to deal with, are 
much increased. The electric pressure to be selected on an under- 
ground transmission depends almost entirely on the financial side 
of the question regarding relative costs for insulation. The Rhein- 
felden plant was the first case where the electric pressure was selected 
solely with а desire to obtain the best economy. In almost all other 
cases the pressure has been chosen by rules which depend on tbe 
timidity or rashness of the engineer, and occasionally on his past 
experience. We bave not yet reached such pressures as require 
account to be taken of electric air convection or brash 
from surfaces of small radius of curvature, except for temporary 
experiments. 

ALUMINIUM CONDUCTOBS. 


© 

and the cost of insulation for an underground cable is increased 

in about the same proportion when we pass from copper & 
um. 


alumini 

Aluminium is not а pns metal to deal with, but its high oon. 
ductivity will make it invaluable for overhead transmission. It is 
true also that the weight 5 of copper, 
but the surface exposed to the wind is greater and its strength is 

t. The chief drawback to its use, especially overhead, is 

bility to become rotten. This defect does not exist if the metal 
be pure and especially if free from scdium. But exposure fo 
vere i , especially near the sea, induces deterioration. The 
that aluminium is easily oxidised ought not to condemn it. 
same is true of iron and steel, and yet we do not hesitate to place 
structures of these metals in exposed positions Only we paint 
them; so I propose that we paint or varnish our aluminium con- 
ductors wherever necessary. We have had little experience in this 
direction. I laid out a few hundred yards of }-inch aluminium wire 
on 5 estate a year ago, and am watching the effects of 
weather. 


their own interests. The reason why I venture to broach this qaet- 
tion is that I notice in the many tenders that come under my notice 
for pue transmission а tendency to crystallise the proposals and to 
settle into grooves which do not seem always to be the best. This 
stereotyped character has lately forced itself on my attention in oon- 
nection with the proposed Mysore development of water power, and 
electric transmission over 90 miles. I received five ten iers from the 
firms most experienced in this work in Burope and America. The 
most remarkable feature was their great resemblance to one anotber 
except in certain details. They all used three-phase alternating 
currents generated at an electric pressure between 2,000 and 3,000 
volts. The units varied from 1,000 to 1,999 нр, Three used mesh 
connections, and two used.star connections, The frequency varied 
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from 25 to 40, All used separate turbines for exciters. All had 
turbines and d оз оп the same horisontal shaft. The electric 
pressure used for transmission varied from 23,800 to 30,000 volts. 
Three preferred oil for transformers, one air-blast, and one 
pa ventilation. The line construction varied considerably, so did 
the working of the distant transformer station. It is not desirable 
to go further into details, but it may be said that in every case two 
complete and independent sets of condrctors were proposan. Also 
the loss allowed on the line was not determired by Lord Kelvin's 
law, but generally on the basis of enabling the proportioning of volts 
to load to be capable of adjustment without sltering the speed. 

Most of the arrangements now mentioned are admirable, and (heir 
нк shows tka’ there is a consensus of cpinion in their 

avour. 

I would suggest as subjects worthy of your consideration the 
following points :— 

1. The arrangement which suits a transmission line which is also a 
distributor of power dces not necessarily yield the best rei ults for a 
plant transmitting the whole power toa long distance. 

2. The high pressure continuous current system is very suitable 
for certain cases as worked out at Genoa. 

3. The two-pbase alternating current is to be preferred over the 
oe in many cases, and especially where an earth return can 

use 

4. The horizontal shaft for turbine and dynamo which is so much 
in vogue, might well be replaced by a vertical shaft, as at Nisgars, 
Rheinfelden, and other places. 

I should like to mention other matters, but do not consider the 
time opportune. Some, no doubt, will be spoken of during the dis- 
cussion, and any remarks from others who have had experience of 
these matters will be of value. Most of what bas been said in this 
paper bas reference primerily to cases where water-power is used, snd 
generally to countri:s where bere overbead conductors are permitted. 
Bat generally the same consideratione have a bearing upon cares 
where the power is generated by steam and where the cables are 
underground, although the distinctive characters of the two cases 
are very marked. With insulated cables the cost of iosulation takes 
away from the superiority of two over three phases except, perbaps, 
when a common return is us:d. Tho same cause acts against the use 
of aluminium in place of copper underground. Again, ia cases of 
generating power at the coal pits, the transmission line generally 
becomes also a distribution Jine, and militates against the use of 
known methods for increasing the power factor. But the most im- 
portant difference between an underground and an overhead trans- 
mission must be noticed, viz , that induction in one case, and capacity 
in the other, is the trouble that demands the moet careful attention. 

It has been my desire in this paper to disclaim all idea of teaching 

the members of this Institution anytbing about their profession. This 
is not a class room. The object of this paper is only to put down a 
few of the ideas about electric transmission that have occurred to 
me in practice during the last 10 years, and which seem to be the 
most important at this date to draw attenticn to, and to ask other 
men of experience in this work to tell us some cf the results that 
they have obtained. 


THE OALCULATION OF DISTRIBUTING SYSTEMS OF 
ELEOTBIO TRAOTION UNDER BRITISH CONDITIONS. 


Ву Н. М. BAvaas, Associate Member. 
(Paper read May 3rd, 1900.) 


(Continued. from page 853) 


ASSUME that the track is single and laid with 90 Ib. rails, or 180 Ibs. 
rail per yard of track. Assuming the resistance of the rail to be 
11 times that of copper of equal section, and that joints add 5 per 
cent. to that resistance, a mile of bonded track will have a resistance 
of 0289 w. The interesting paper read by Mr. Parsball before the 
Institution on April 28:h, 1898, will be familiar to all interested in 
this question, as it shows by examples how the chemical composition 
of kind of bondiag, and number of joints per mile has to be 
taken into account. Naturally the mechanical use of the rails takes 
precedence of their electrical functione, and hence the electrical 
engineer has to be thankful for what he саа get. The resistance of 
the return as laid is usually lower than that of the rails alone, some 
conduction being afforded by the earth. The amount of this varies 
very much. Mr. Parshall bas found an instance in which only two ; 
thirds of the current returned by the rails. Weather affects it. In 
one case within the writer's knowledge wet weather reduoed the 
voltage drop, and also the stray current, evidently increasing the 
conductivity of the non-metallic parte of the track. 

Bat as this earth shunting of the rails cannot be foretold, tbe 
safe course is to take the resistance of the uninsulated return as 
-bat of the rails alone. To allow for possible increase of service, 
abnormally busy days, and bunching of cars, the limit 
Calculated on should be, say, 5 volts, not the whole 7 volts 
allowed in the Board of Trade regulations. The integrated 


product of amperes into miles to give this drop will thus be 5455 d 


173 ampere miles. Mr. Trotter's paper of April, 1898, gives a neat 
and simple graphie method for showing the drop under given con- 
ditions. It can be easily ap plied along any section of line with a 
uniform service. For such а case аз that under consideration, with 
varying services along different sections and junctions, an arithme- 
tical process seems а little simpler. The arithmetical process is as 
follows :—Btaxting from the station, sum the product of amperes into 
miles until this product equals the constant corresponding to the 


limiting drop—e g., 173 for the case here assumed. It is at once clear 
that all current from cars beyond this point has to return by track 


feeders. 

From this point start the integration afresh, and go on until the 
constant is again reached. At this second point the rails should be 
at earth potential. Recommence the summation from this second 
point and go on again to the constant. Then all the current due to 
cars between the first aud third points should return to the station 
by a track feeder connected at the second point, and so on ia succes- 
sio», the even points marking feeder connections kept at earth poten. 
tial, the odd points marking points of maximum D P. above earth in 
the rail. This calculation applies equally to feeding points in 
transforming systems, so far as such points depend upon the drop in 
the return. It will be clear that the direction of the carrent must 
be from odd points to even pointe. When the terminus of a route 
does not correspond with an odd-numbered point, integrate the 
ampere miles from the last odd point forwards, and from the terminus 
backwards, and the point on the line where these sums are equal is 
the last feeding point, the potential of which may bs above that of 
the earth by the amount corresponding to the defect in the ir 
miles from the constant. This means, of course, a little lighter 
feeder, but the difference is usually insignificant as regards economy. 

Obviously, the calculations above described will only give correct 
results for the distribution of traffic and current assumed. Sach as- 
sumptions can only approximate to average working conditions, and 
it is only prudent to allow a coneiderable margin on the upper side 
in assuming the traffis, for growth and other obvious possibilities, 
Again, tbe feeding points so found may not be the best practically. 

It would be better, for example, to feed the track at a junction, 
connecting the feeder to all the diverging roads, than at а near point 
indicated by calculation, which should result in exc:seive current 
density in the rails of one road. Sach excessive density may 

rails and possibly cause local damage to pipes near by. The 
best ty of current for track feeders is determined exactly as for 
trolley feeders, giving the wasted watts their proper rate as ‘‘ boosted 
watts.” Unboosted track feeders are of no commercial value, as Mr. 
Parshall distinctly showed in the Poe pa before ref: rred to. Ia our 
exsmole, the density for boosted has already been shown to 
be 806 per rquare inch, giving a drop of 1375 volte per mile run. 
From These figures the feeder sections and losses, and 213 36 of 
boosters, can ba readily applied to snit the feeding points found in 
the manner above explained. The detailed calculation for track 
feeders is given in Appendix No. 4, and all track feeders needed on 
this system are shown in diagram B. The list of them is as 


follows :— 
: See | | 
sec- 114 
No. Route. Length. Current tions. Tops Value. Drop. | Pu 
sq. in. ° | di 
і 
3 р: fa гла NE 
1| T Ewaris 297 120 | -89 105 : £1,585 416 5.000 
2! T Wwards , 400 273 89 823 | 4,477 | 6024 17,000 
8| TtoJ %15 1275 415 8&1 | 1,228] 344 . 4,200 
| | — 
912 | | 509 | £7,685 25, 200 


Boosters to a total capacity of, say, 36 xw. would be needed, costing, 
say, £15 per xw. or £540.  Aunual charges at 15 per cent. on these 


amount to £81. As before the interest on the mains is rather less 
than the cost of power, the assistance of the rails coming in to reduce 
it. We then get on the track side :— | 
Loss in feeders, 26 2 Kw., worth annuall iss «oe £600 
Interest on cables, 7 per cont. on £7,68 T .. 688 
Obarges on boosters өзө és T T or 81 
Total ... *. 61,219 


N this to the cost on trolley side, £1,291, we get a total of 
,510. 

This equeis ‘2664. per unit delivered to the cars, making its cost 
there 1 0164, ; and the total annual generating and distribation costs, 
as far as here considered, £9,936. 

There will be 25 645 miles of cable laid in 12:025 miles of trenching, 
weighing 104'15 tons, to the value of £15,853 in addition to the cost 
of laying them. Boosters will cost £740. 


— 
" S Y 
sr, | 
` 
2 


з L P 
DraGBAM O.—Low Tension, Two BrATIONS. 


Trolley feeders — — — Track feeders . . . 
Limits as in Diagram B. 


The electrical efficiency of the whole system will be abcut 


499 = 86 per cent. or a trifle higher. These figures show very 
strongly that a single low-tension station for this system is very ex. 
pensive in the first cost of distribution plant, cables alone costing £32 
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w. capacity. The regulation as to potential joy dien rails puts 
rect ага of court as soon as the distances and traffic exceed 
certain moderate figares. It seems, bowever, that a modification in 
track construct ion, usirg continuous girder supports under the rails 
and dispensing with conorete and setts between them, should be a 
logical consequence cf electrical trection, and that the corductivily of 
the track might thus be largely increased and bonding made much more 
permanent witout much increase in construction cost. The difficulty 
now c(xperier ced at tbe ine of tram rails should терро, and the 
life of the road be greatly increased. For elcctric traction purposes 
the granite between tke rails is entirely unnecessary. Municipal 
tramway engineers might give this a trial ; companies cannot do so in 
the present state of tke law. 

Tte first alternative to this costly single-station system isa the 
provision of a second generating station (Diagram О), still using low- 
teneion plant distribution, and retaining T as one station, as the plan 
indicates that т is fairly well placed for the eastern part of the system. 
The junction 1 appears to be a good position, consequently the second 
staticn is assumed to be at that point. The arrangements east of T 
will remain unaltered. On the west, the t vo stations ought to supply 
power up to equidistant points measured along the tracks. The 
cross-ccuntzy conductor T 7 will not be needed, snd though useful for 
enabling one station to assist the other in case of breakdown (a 
valuable advantage of multiplicity of stations), it will not be farther 
considered here. 

Tho pn а point on the route T por is 1 mile west of D, 
and on the router D 71 it ів 168 miles south of р. The western 
station 1 will then supply all the cars between c and p and two out of 
the five between p and J; its load will then be 24 cars or 360 amperes, 
leaving T to provide for 33 cars or 495 amperes. The cost of ger er- 
ating and the most economical current denz iy are taken at tho same 
figures as for the single station. 

A. has to supply westward the current for 14 cars, or 210 amperes as 


60 amperes for branch к м, aversge distance 1 35 miles. 
1 ” н 7р, „ n 117 „ 
„ „ DJ, » . „ 320 „ 
The two ears on branch > p are taken as before, as supplied vid >. 
At the voltage drop of 16:8 per mile the total watts lost come to 
5,500. Mast of Tthey are as before, 8, 250 unboosted, 720 boosted. 1 
has to supply 360 amperes as follows :— 


30 am peres to branch D J, average distance 3 3 miles: 
45 " " J, " » 14 „ 
90 » " JK, э " 39 „ 
16 " " JL " „ 38 „ 
90 ” » OD, 1 н 16 , 
90 ” н ОР, T ” 8 „ 
30 T » 10 B, " „ 1:85 „ 
45 » » IBC, » » T n» 
45 » » АВ, м н 21 „ 


The total watts lost come to 10,602. No provision is made in this 
for boosting, as only a little current is carried beyond the 50-volt 

limit, and under the circumstances that drop is unlikely to be 
exceeded in actual work. 


The copper sections, weights, and values neeced will be as 
follows :— : 


Drescr Ferpess. 


— — ʃö "— 


Line кнн A munt | n ; Tons, Cu. Value. 
TF 9 1675 531 4 35 £655 
FG 125 20 84² 3 56 588 
TE 35 203 579 184 278 
ED 2 00 98 277 5 02 758 
IB 11 75 213 | 218 323 
10 9 142 404 3 30 493 
1 3 28 98 477 | 70 1,058 
ср 165 45 19 193 

10 95 2914 | £4400 
si Воовтвр. 
то TI) 114 75 "PT 45 eee 184 TII 463 £699 
Total 33 77 tons, value £5,099. 
The cost of distribution on the trolley side is thus: 
Lose in direct feeders, 24:37 Kw., worth annually .. £411 
Loss in boosted feeders, 72 Kw, worth annually... 16 
Annual charge on boosters me s isi ЭР 6 
Interest on direct feeders, 7 per cent. £4,400 .. 4908 
Interest on boosted feeders, 7 per cent. £699 "i 49 
Total эге [EAR eee [EE] £796 
This works out per unit delivered tothe cars 55 0814 
2,340, 000 5 


or total 831d., disregarding losses in returns. 

The track feeder east of т remains, as before, and that westof т 
muet tap the rails at D and carry 120 amperes, have a section of 391 
sqzare isch with а drop of 35:5 volts, needing a booster of 4 260 
watts. From 1 one feeder to ; carrying 43 amperes section 140 
square inch, drop 422 volts, will require a booster for 2,600 watts. 
No ол ет will be needed, though а small addition to the service and 
losd on theline between A and p wculd call for a feeder to B or с. 
The track feeders are then as follows: 


de the more economical. A sound kaowledge 


Р | 
Line. | Miles. PM | pepe Tons Cu. Value. Drop. | Loss 


т Bernd | 297 120 39 | 105 | 81,585 "m 5.000 
T W'ward: | 235 | 190 | 39 1 355| 4,260 
I83 ..| 28 | 49 | 14 | 3:55 636 i22, 1815 
| —— 
| 812 | 2233 | £3,379 | 11,075 


| | | | 
Boosters to а capacity of, say, 18 xw. will be needed, costing £270. 


The cost of distribution on track side will thus be:— 


Loss in feeders, 11 076 £w., worth annually ... £252 
Interest on cables, 7 per cent. on £3,379 236 


Obarges on boosters, 15 per cent. oa £270 a 41 
£529 
and the total cost of distribution :— m 
Trolley side e oe eee U £796 
Track side 500 ee ee 529 
£1,825 

cqual to 195d. per unit, or a total of 885d. The capital cost of the 


cables will be £8,478, their length 2287 miles, laid in 13 85 miles of 
trenching, and the cost of boosters £310. 

the cables amcunt to £18 per xw. full load output, and 
the ‹ ficiency about 


The annual costs of generation and distribution as above qualified 
will be £8,751, or £1,185 less than with the single station, and this sum 
the margin out of which the extra working and capital charges dae 
charges exceed the sing in distribution, the two-staticn system will 
e saving in ution, 

of the local conditions 
should enable a fair estimate to be made, but it is not susceptible of 
calculation cn general principles. The incidental advantages of the 
multiple-station system should be carefally considered in each сме, 
and if the calculable operating costs are about equal, those advantages 
should tarn the scale in its favour. 


(To be continued.) 


THE INSTITUTION OF JUNIOR ENGINEERS. 


Ata meeting of the Institution of Janior Engineers, held at the 
Westminster Palace Hotel on Friday, May 18th, the vice-chairman, 
Mr. B. A. Berry presiding, a paper was read by Mr. Оһани 
Н. E. Rush and Mr. Basil Н. Joy, entitled “A Short Review of tbe 


working; (2) Increased potsibilitics in d; (3) Greater safety; 
(5) Humanity ; (6) гоа; 


ve many кан which, for heavy baulage, made it supreme; 
electricity, except for very limited purposes, was regarded as im- 
p ble at the present time ; while oil, or rather petroleum spirit, 
in spite of its many disadvantages, was shown to be the motive 

er for light tradesmen’s vans and all light vehicles where long 
Nistances were to be covered. 

The action and construction of the Daimler motor were then 
described in great detail, together with its application to a motor 
vehicle, illustrated by and an exoellent full siz: section 
model of a motor and gear box lent by the Daimler Company. The 
method of governing was referred to, and its complications pointed 
ont; а new and very simple form was illustrated, in which tho work- 
ing parts are reduced to one, and it was stated that it had given great 
satisfaction on а car which had run some 300 miles. 

The De Dion and Bers motors were then described, and the com- 
plicated reversing arrangement of the latter fully treated. The 
question of ignition was next dealt with, and the three methods, 
tube, electric, and magneto-electric being fally described, preference 
was given to the first named, as giving on the whole tho least trouble. 
The various methods which can be employed for transmitting tbe 
power from the motor to the countershaft, and the different devices 
by which is overcome the difficulty of obtaining variations cf speed 
ina motor vebicle, fittod with & m«tor in which the speed is not 
variable, were described. 

It was shown that the question cf steering was not quite such an 
easy matter as might appear at first sight, bat difficulties had been 
overcome by the Ackermann, and again by the more 
perfect Davies gears; other forms were briefly referred to, together 
with various methods of reversing. 

Bpray and surface carburretters were then described and compared 
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preference being shown for the former, as requiring 1006 adjustment 
of the mixture when running. The importance of an ¢ ficient method 
of keeping the cylinder heads cool was touched upon, and the 
Osnnstatt- Daimler cooler, which it was mentioned was very much on 
the lines of а marine condenser, was described аз bsiog about the 
moat efficient now on the market, the evaporation being practically 
nil ; its weight and cost, however, were great. It was noted that 
"n oo UK is scc:essfully adopted for small powered motors up to 
H P. 

The disadvantages, amounting almost to dangers, of the ordinary 
band-brake were referrad to, and illastrated by experiences on the 
recent 1,0C0-mile trial, in which they failed to held vehicles from 
running backward down hill, and it wes suggested that the expansion 
or internal band-brske would meet this objection. The desirability 
of pneumatic tyres for motor vehicles was urged, and a brief referenc) 
made to the various forms of wheels used on such vehicles 

The authors concluded by stating that they had only been able to 
touch upon a few of the better known forms of vebicles now on the 
market, but that there were many others which might be considered 
equally as good, though not so well known. 

By wav of an appendix, some E gep were made from a paper 
read by Prof. Н. 8. Hele-Bhaw, Hon. M.Inst.J.B., before the Institu- 
tion of Mechanical Engineers, on the same subject, and the conolu- 
sions to be drawn from the recent 1,000-mile trial organised by the 
Automobile Olub were tabulated, showing that the English бир. 
Daimler cars are fully equal to the French 6-и р. Panhard cars; that 
the French pneumatic tyres are better than the English; that even 
small 3-H. . voiturettes can be depended upon to do such long 
distances as 1,000 miles; that the dangers prophesied for running a 
large number of vehiclss at bigh speeds on the public roads bave 
proved to be non-existent, owing to the wonderful control under which 
they are at all times; that the 12 miles an hour legal limit is unneces- 
sarily low; it is not adhered to, and no evil results have accrued. 

An avimated discussion ensued, in which Mesars. P. 

Loftus Perkins, A. Tingle, G. O Allingham, L F. Awde, B. Boulding, 
A. O. Kent, G. Gentry, A. К. Smith, E. Shra -Bmith, W. J. 
Tennant, and Е. A. Berry took part, and the mee closed with a 
special announcement of the Summer Meeting of the Instituticn to 
Newcastle-on-Tyne, Avgust 11th to 18th. 


OUR LEGAL QUERY COLUMN. 


[Questions addressed to the Editors for insertion in this column should 
be as brief and concise as possible. Free use of fictitious names. dc., 
may be made. Answers are furnished by a duly qualified lawyer, 
but the Editors cannot undertake to be responsible for the accuraty of 
the views which he may express. | 


done to submarine cables by a anchor, when the vessel is 
within the three mile limit? 

. It was decided in 1854 that the alien owners of a ship sailing 
upon the high seas beyond the tbree mile limit from shore, from 
wbich an anchor was dropped, and injured a telegraph cable, were 
lisble to the owners of the cable for negli and the coneequent 
icjary (Bsbmarine Telegraph Jom раду v. Dickson, 1861, 15 C. B. N. B. 
759). It seems that the Oourt will presume that the masters of ships 
are aware of the «xistence and situation of submarine cables, and 
that a duty was thereby cast be all sach masters of ships so as to 
manage their vessels so carefally and skilfully as to avoid (if possible 
in the exercise of reasonable precaution) injaring these cables. 

The right of action does not appear to be confined to the three 
mile limit. Ia 1870 the Admiralty Oourt held that it had jurisdio- 
tion to entertain any action instituted by the owners of a telegraph 
cable against a ship whose crow damagad the cable in the attempt to 
free an anchor entangled therewith, and thereby caused injary which, 
by the exerriss of proper nautical skill, might have been avoided. 
The Clara Killam (1870 L. R. 3 Ad. and Eo. 161) 


Beru Tuomas asks: “ Are the owners of а vessel liable for damage 
dragging 


TEST WITH SUPERHEATED STEAM. 


A РАРЕВ has been ted to the American Society of Mechanical 
Engineers concern a small pumpisg engine by Simpsons, of 
London, at the 8t, Albans Water Works. The engine is a duplex 
direct-acting triple expansion, with six cylinders arranged in two 
tandems. Steam jackets are on the cylinder sides only, with boiler 
pressure steam. The cylinders are respectively 12 inches, 18 inches, 
and 29 inches by 18 inches stroke; the water plungers being 14 inches 
a main and the surface condenser is in the course of the main 
very. 

The Wie sid are of the Schwoerer type placed in the down- 
take of Lancashire boilers, and they expore 60 square feet ia 
each boiler. The pompe draw from closed tubular wells bored into 
the cbalk, which here rises to the surface. The amount of water 
pumped was evidently about 1,400 gallons per minute, and presumably 
the total head was measured by a pressure gauge, as the water level 
in the wells оов! not be measured, these being connected directly to 


ела poly pipes. We know, however, that these wells yield most 
copiously. 

As cvery one of the five tests were practically under eqaal conditions 
as to load the results are fairly comparative, and show about 93 per 
cent. mechanical efficiency, and the conclusions drawn from the results 
are that with about 125° of superheat, the economy is about 16 per 
cent., the steam pressure being about 87 lbs. per quare inch. 

Nearly 80° more were added ia the superheater and lost b: fore the 
engine was reached, this loss, by the way, appearing to offer a ready 
solution of the problem of finding the heat losses from steam pipe: 
а far easier way than measuring the coedsnsation. Nt 

The foot-pounds of duty per B. T. U. were found to be 91:20 wiih 
superheated steam in cylinders and jackets, 8912 with supsorhea', 
but the jickets open to atmosphere, 89:56 with superheated steam ia 
cylinders and jackets, bat with a 14 inch pipe open batween thi two 
intermediate exhauste, 84°53 with saturated steam throughout, and 


82 C6 the same, but with the cross exhaust pipe open. 


Steam jacketing throughout only saved 4 per cent. of the fuel. The 
cross x haust pipe helps the engine, but cost; 5 per cent. of steam. 
Allowing 2 per cent. for slip and leakage, the engina will perform 
96,000,000 foot-pounds per million B.T. unite, an effective horse- power 
for 18 3 iba. of steam per hour. Thesa are good results for eo simple 
a form of engine. 


THE COST OF LIGHTING BY PRIVATE 


INSTALLATIONS v. PUBLIC SUPPLY COM- 
PANIES. 


IN a recent issue of our contemporary, the Engineer, this 
subject was dealt with in an interesting article iu which a 
table was given of the relative cost of the electric light for 
an installation of 50 and of 100 16-c.P. 60-watt lamps when 
the current ia obtained from the supply mains at prices vary- 
ing from 2d. to 7d. per Board of Trade unit, and the cost 
when obtained by a generating plant, the prime source of 
energy being steam, gas, oil and water, with and without 
storage. 

The conditions assumed are, that the plant is sup to 
run 1,800 hours per year, and for simplicity the whole of the 
lamps are taken to be alight for this period. Coal is put at 
90:. per ton, including cartage, and the consumption of fuel 
is assumed as 5 lbs. of coal per B. H. P.-hour in the smaller 
plant and 43 lbs. in the larger. The consumption of gas is 
taken to be 22 cubic feet per B. H. P.-hour for the smaller 
plant and 20 cubic feet for the larger. The oil engines are 
allowed 1} lbs. of oil at 6d. per gallon per B. H P.-hour. 
The engines are of 5 and 10 H.P. respectively, and are 
assumed to have a mechanical efficiency of 80 cent. 
Nothing is said as to the efficiency of the turbine, but 
apparently the oost of water is taken to be equivalent to the 
interest upon the outlay in making the water-ways and tail- 
race, which is assumed as equivalent to the cost of the 
turbine itself. 

The accumulators are of sufficient capacity to ke»p 50 
lamps alight for a period of three to four hours, and the 
cost of oil, waste and stores is put at 4d. per unit generated, 

From the conditions of running above stated, it would 
appear that the units generated must be equal to 


50 lamps x 60 watts x 1.800 houra 
1,000 


= 5,400 units in the case of the planta which are running 
without accumulators. In the case where storage is pro- 
vided, the unita generated for a given lamp output must, of 
course, be higher. The amount of energy generated over 
and above lamp requirements will depend upon the extent to 
which the accumulator is used as a pure storage of energy, 
or as an equaliser, and also upon the amount of gassing ” 
which the intelligent labourer (to be referred to later) may 
think i egi and necessary for the good of the acoumu- 
lator. The extra power generated would, however, be 20 per 
cent. at a moderate computation, but no allowance has been 
made for this in the cost of fuel, the same figure having 
been inserted in the table in each oase. 

The cost of oil, waste, and stores is fixed at rather a low 


rate. It would, in all probability, exceed 8з. per week ia the 


case of these small installations, as the character of the attend- 
ance allowed for is not such аз to ensure a high degree of 
econumy. It is stated that in the calculation of charges for 
attendance it has been assumed “ that an intelligent labourer 
at 253. per week would be quite capable of attending to a 
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small steam plant, while a smart lad at 15s. would soon learn 
to look after an installation using a gas or oil engine 
For attending to the accumulators an extra shilling or two in 
wages per week has been allowed." 

Much is heard of the intelligent labourer ” who looks 
after an electric lighting plant to the complete satisfaction of 
those who advocate private installations instead of the use of 
the publio supply main, but we must confess to a feeling of 
scepticism as to the general existence of latent engineering 
talent among labourers, intelligent or otherwise, particularly 
in towns, 


It is unreasonable to expect any machinery to do work 
economically without а certain amount of skilled supervision, 


and this the * intelligent labourer " is not competent to give. 
As long as the machinery is new and things are going right, 
no difficulty is experienced, but the intelligence of the 
labourer cannot be ex to be equal to recognising signs of 
incipient trouble, and when a breakdown occurs, the intelli- 
genos usually vanishes. Recently we happened upon an 
installation in the conntry which had been for three days 
under the charge of the “intelligent labourer.” He admitted 
that he knew nothing about it, but said he had done as he 
was told. He had been told to shift the brushes abont if 
there was sparking until a non-sparking position was reached, 
but he either had not been told that the brushes should lie 
at opposite ends of a diameter, or he had forgotten it. He 
appeared to have spent the greater part of his time in shifting 
the brushes (one of which the writer found had a lead of 
three sections compared to the other) without discovering the 
coveted ‘ar The state of that commutator may be 
imagined. Such repairs as these are, of course, not 
taken into account in the table given in the article in 
question. 

The allowance for depreciation of acoumulators which are 
left in charge of the intelligent labourer is certainly too small 
when put at 10 per cent. It is doubtful whether any manu- 
facturer would care to undertake their maintenance in these 
c.rcumstanoes at anything approaching this figure. 

The figures iu the tables are no doubt arithmetically 
correct, but the conclusions drawn from them by the 
writer of the article are not necessarily so. For instance, 
although the figures may show olearly enough that eleotric 
energy can be generated even for во small а number of 
16 c P. lamps as 50—on the 90,000 lamp-hour per annum 
basis—at a less cost than 7d. per Board of Trade unit, we do 
not think that any consulting engineer who has a conscience 
would recommend a client to put in a private electric gene- 
rating plant for 50 lamps when the public supply company's 
main passes his door; nor can we think thateven if the aforesaid 
client fell into the hands of one of those electrical advisers 
who see “a field for the profitable introduction of electric 
plant” in every instance, it would ba easy to persuade 
any client possessing even a modicum of common sense to 
have engines, and dynamos, and accumulators, with an 
intelligent labourer thrown in, when he can get his current 
straight from the supply main. 

The conclusions in our contemporary’s article referto 50 and 
100-lamp installations, as if the figuresin the table might be 
taken, in practice, to apply to such installations, but this is 
misleading in that the assumptions upon which the figures 
are calculated are avowedly that all the lamps barn 1,800 
hours per annum, Such a condition of things is altogether 
exceptional, in fact, we doubt if a single instauce could be 
found of a private installation working under these con- 
ditions. The experience gained in every-day work extend- 
ing over years points to 18 or 14 units per 8 С.Р. lamp 
installed as a fair representative consumption annum, 
whereas in the examples discussed in the article the yearly 
consumption per 8-candle "ga would be 54 and 108 
units respectively. On the basis of actual experience 
‚т the table should refer to installations of 200 and 400 

pe. 

We are quite sure that this point has inadvertently been 
left out of consideration by our contemporary, who, with 
laudable anxiety to formulate а simple basis of comparison, 
has forgotten the erroneous conclusion to which a comparison 
of the figures arrived at might lead. 

In the case of installations of 50 and 100 lamps, where in 
general the number of burning hours would be found to be 
one-quarter of the number assumed, the first cost of plant 
and erection, annual oost of attendance, and interest and 


depreciation would be the same, while the only item that 
would be diminished to any extent wonld be the oost of 
fuel, and only in the case of the oil and gas engine would 
this be in i way proportional to the reduction in the 
output. Turbines may be left out of account in the com- 
parison, at least, in England. If, then, the table is to apply 
to installations of 50 and 100 60-watt lamps, the figures in the 
column relating to the total annual cost of production from 
generating plants should be decreased by a proportionate 
amount for saving in fuel and oil, waste and stores, whereas 
the annual cost of current from the supply mains would be 
exactly proportional to the reduction in the quantity used 
(on the system of charge assumed in the article). 

In the following table the comparative figures arrived at 
by the Engineer and the figures as corrected for practical 
work are placed in parallel colamns :— | 


CoMPARATIVE ANNUAL Cost OF CURRENT FOR INSTALLA- 
TION OF 50 AND 100 60-Watt LAMPS. 


— — — öä———ẽ— „лм ылы a = 


The Eagincer’s figures, assum-! Corrected for usual burning 
ing consumption of 64 unite | hoursat 14 units per equivalent 
per 8-с.р. lamp i stalled. 


— 


of 8-с.р. lamp ins 


50 lamps. 100 lamps. 50 lamps. 100 lamps. 
Stem. | £117 5 0 | £149 15 0 £104 5 0 2124 15 0 
Gas Р 95 9 9 128 5 0 74 9 9 90 5 0 
Oil... 97 11 о) 14411 0 76 11 0 97 11 0 


Electric supply, allowing EI and £1 5. respectively for meter rent. 
at 2d. per uni 646 0 O| £91 5 0: £12 5 O' £23 15 0 


„3d. „ 67 10 0 186 6 0 1717 6 35 0 0 

„Ad. „ 91 0 0 181 5 O 9310 0 48 5 0 

„êd. „ 136 00 271 5 0 35 15 0| 7015 0 
| 


The figures, as altered to suit the conditions under which 
a 50-lamp installation would work in practice, need no 
comment, 

While we admire the pains taken in working out the figures 
contained in the table above referred to, and while on broad 
principles we admit that for a 10-H. P. plant steam is dearer 
than gas, and that water-power is cheaper than either, we 
are not шее to admit any of the conclusions arrived at 
as accurately representing the results which can be expected 
from a 50 and 100-lamp installation respectively, nor can 
we endorse the statement that a gas engine can be fixed 
in a corner of a cellar,” that is to вау, we do not deny the 
physical possibility of such a feat, provided the corner were 
given three dimensions, but we do not think such a pro- 
ceeding conducive to economy. 

No mention is made of the distance allowed between the 
water-power and the house lighted. Water-powers generall 
have an inconvenient habit of being located in some iso 
place a long way from the spot to ba lighted,and in most 
cases the cost of transmission would be a considerable item 
at the practicable E.M.F. for house lighting. If the water- 
power could be fixed in the corner of a cellar it would, of 
course, simplify matters. 


MR. R. A. FESSENDEN ON THE DIMENSIONS 
OF р AND ;. 


In а well-known paper read before the Physical Society in 
1892, Mr. W. Williams worked out a method of testing the 
reasonable probabilities of different theories of the ether by 
considering the dimensions of the several electrical quantities. 
He reached the general conclusion that, of all possible 
systems, “only two give rise to dimensions whose interpreta- 


tions are intelligible, natural, and connected as a whole; 


which interpretations accord with the two rotational theories 
of electro-magnetism which have been hitherto put forward. 

He did not propose any means of deciding between the two. 
The paper contained a closely reasoned statement of the view 
of dimensional formulse that they represent the real nature 
of the quantities, во far as they depend upon mass, space 
and time, and not merely numerical relations between the 
units; and also introduced systematically the representation 
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of veotors їп different directions as being different physical 
quantities. This paper produced а distinot advance in the 
accepted views of the nature of physical dimensions, though 
in books published since 1892 the dimensional formule of 
the eleotrio and magnetic units have not generally been 
written in the forms given by Mr. Williams. 

In а long paper printed in the January and February 
numbers of Physical Review (America), Mr. R. A. 
Fessenden gives some further reasons supporting Mr. 
Williams’ main conclusions, and proposes a mode of dis- 
criminating between the two possible systems of units, and 
the two corresponding theories of the ether, which were left 
һу the sifting process. To effect this discrimination is an 
object of great interest and importance, and Mr. Feasenden's 
work demands close attention. 

. In one of the two systems of units to which both these 
writers reduce the possible area of choice specific inductive 
capacity, or k, has the dimensions of mass per unit volume, 
or density; and » the reluctivity, the inverse of н the 
Paes has the dimensions of energy per unit volume. 

the other system и has the dimensions of density, while & 
has the inverse dimensions of unit volume. 

Tabulating these with the dimensions of Е and H, the 
electric and magnetic forces respectively, we have :— 


SYSTEM 1. SYSTEM 2. 
k-nuxlv!z! Е = Міх үрт? 
„= к! p= у! 

= Mix y ly T? = МХІү1 17! 
Е = xT! F = МХТ? 
H = MYT? H = YT? 


X being a vector in the direction of the eleotrio displace- 
ment, v of the magnetic displacement. 

Mr. Fessenden following the practice of all the older 
writers ignores the distinction between x, v, and z (although 
in another part of his essay it is clearly recognised), and 
writes the dimensions as follows :— 


System 1. System 2 
k = ML k= м! рт? 
p= MI Lt p My? 
F — LT! F = ML T? 
н = ML! 73° H = LT! 
It is then observed that in one system the dimensions of 
н are inverse to those of u, and in the other the dimensions 


of F are inverse to those of k, so that in one of the two 
possible theories of the ether the electric force and the inverse 
of the specific inductive capacity are physical quantities of 
the same essential kind, while according to the other theory 
the same observation holds of the magnetic permeability and 
the magnetic foroe. If, then, Mr. Fessenden es, it can 
be shown that one of these relations holds and not the other, 
one theory will be established and the other displaced; and if 
it can be shown that in any and every substance the inductive 
capacity is inversely proportional to the electric force, the 
seoond system would be supported; while if, on the other 
hand, it can be shown that in every substance the permeability 
is inversely рго rtional to the magnetio foroe, the first 
gystem would hold. 

To quote his words :—“ Of k and p, the one which is a 
compliancy will be an inverse function of the corresponding 
force. This is our touchstone, this relation. We know at 
onoe that the capacity of a condenser does not decrease when 
we increase the voltage on it, whilst we know that the per- 
meanoe of a magnetic circuit does decrease when we increase 
the gilbertance. It remains to be proven that the rate of 
this change is that called for by the equation." 

That the specific inductive capacity is not proportional to 
the force is obvious, In fact, in most substances it does not 
vary wi force at all. Prof. Fessenden decides 
accordingly definitely against the second system, viz., when 
p is a density, and proceeds to examine the case for the first 
system, viz., the relation between n and н. The result of 
careful experiments on soft iron was to establish the truth of 
Kennelly’s formula over a large range (н = 2 toH = 88), 
giving the equation (и — 1) ! =a + bum. The quantity 
~. p — 1 is considered for iron to be real quantity contem- 
plated in the definition of permeability, and the equation ig 
written yv = a + b R, where » is the reluotivity. Similar 


relations between the permeability and the force were 
obtained from the results of other experimenters on steel, iron 
filings, iron amalgam, and a solution of ferric chloride. | 

The establishment of a linear relation between » and H 
for several very different materials is regarded аз а satis- 
factory confirmation of the hypothesis that the dimensions 
of the two quantities are the ваше, This being во, the 
dimensions of b and of B are those of pure number. 

The argument is neither very clear nor very eatisfactory. 
It is true, of course, that if observations of » and н are 
observations in different ways of one and the same effect, then 
the measure obtained of „ should under all circumstances 
bear a defiuite numerical ratio to the measure obtained of н, 
and instrumental conditions might exhibit the linear relation 
between the two in the ioular form obtained by Mr. 
Fessenden. But if » and H (even if they have the tame 
physical dimensions) are not measures of one and the game 
thing, no linear relation will generally hold between them ; 
апа on the other hand, if а linear relation is found to hold 
between two quantities, it does not follow that they have the 
same physical dimensions. As a simple example, consider 
Watt's parallel motion. The angular movements of the two 
pivoted arms are quautities of the same kind and have the 
same dimensions, but they are not connected by any linear 
relation. On the other hand the area в out by the 
motion of one of these aims is proportional to the angle 
through which it moves, во that the said area and angle are 
connected by a linear relation, although they are of different 
dimensions. 

A reference to the mode in which the dimensions of other 
quantities have been ascertained shows that Mr. Fessenden’s 
line of күш is very different from апу по 
followed. To heat and kinetic energy are assigned the same 
dimensions, simply because one can be turned into the other. 
The quantities Q? K^! and P? u, where Q and р are electric 
charge and magnetic en д а n, аге assigned dimen- 
sions M L? T ? simply because forces due to those quantities 
pose effects on matter exactly similar to mechanical 

oroes 


While the mode of argument appears unsound, it seems 
that if it could be defended it would defeat its own object, It 
is intended to show that u and н have the same dimen- 
siona. But if they have the same dimensions, B has the 
quality of a pure number, while on the hypothesis that & has 
the dimensions of density, B would have the dimensions 
xZY ?, So that if the argument is sound, even the last 
үле theory of the ether left by the eliminating process 


. Во far ав the present writer can see, the sort of considera- 
tions that Mr. Fessenden has employed do not assist us to 
decide between the two possible theories of the ether; but 
notwithstanding this his experiments on the relations of 
н and u, the great quantity of information given under the 
head of corroborative evidence, and the ingenious proposal 
for rationalising the electrical equations make the paper one 
of exceptional value and interest. A debatable proposition 
is better calculated to make a paper interesting than one that 
is indisputable. Mr. Feasenden’s proposals for rationalising 
the unita have been discussed in a recent issue of this journal. 


W. A. P. 


THE PROTECTION OF INSULATED WIRES. 


By FREDK. BATHURST. 


ALTHOUGH I have followed up Mr. Sydaey F. Walker’s 
article which has just appeared in the ELECTRICAL REVIEW, 
it seems to me that he leaves us in very much the tame position 
as we were in before. He reviews and criticises the methods 
of wiring in commercial use, but when many of his points are 
placed in comparison with one another, they are difficult to 
reconcile, and he does not seem willing to express his opinion 
positively. 

Amongst the good points on which he bed ar and clear, 
and which are “things to be remembered,” he points out 
that whilst the erection of wiring may be in the bands of 
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able trained men (or as likely not to be), the customer for 
whom the work is done does not usually claim any electrical 
knowledge whatever, and his main wish is to have the work 
done as cheaply as possible, even if in time he may find 
himself “done” algo. 

Escaping the question of workmanship, and dealing more 
with permanence, Mr. Walker points out that the danger lies 
in the provision of wires whose insulation will deteriorate 
after a number of years, or which may be damaged either 
mechanically or chemically, and in placing these wires in 
such positions, or under such conditions, that serious tronble 
may arise when the insulation becomes weakened. The best 
protection is for the oonsumer to have his installation 
periodically tested, and arrange that the wires which ought 
to be iiim should be renewable with as little inconvenience 
as possible. | : 

he * definite life" of ten years which Mr. Walker takes 
is open to qaestion both from wire makers and consumers, 
the one claiming and the other Were & much longer 
period ; but practically the length of life depends upon the 
particular conditions encountered and the quality of the pro- 
tecting medium which bas been installed to meet the con- 
ditions antici ^ 

Coming, then, to the fact that concealed wiring is an 
increasing necessity, the casing system is dealt with and 


its weakness pointed out, concealed work being more liable to 


trouble than surface work,and the conclusion is arrived at, that 
whilst it should be creosoted or shellacked, it is at its best 
but a poor makeshift. 

. Mr. Walker points out that experience already shows that 
vulcanised rnbber-covered wires, either in casing or in plain 
—that is, unlined—pipe, have failed in the presence of 
damp, and also that when vulcanised rubber-covered wires 


: plastered over, 

they would form channels for distributing water which 

d anywhere over the system ; also that thin iron 

tubes, even when varnished or enamelled, quickly rust, 

becoming a network of “wire-ways,” in name only, rather 

than a кене ү of protecting tubes. The life of a 

wiring system of kind depends mainly upon the thickness 
of the rubber and the pipe. 

Lead. wires are favourably touched upon, the main 
objection pointed out being the possibility of a puncture or a 
эы in the lead tube, causing early breakdown of the insu- 

tion. 

He concludes with reference to lined metal pipes (particu- 
larly mentioning glass-lined pipes), and criticises such a 
system mainly on the score of its first cost. 

I am in accord with the foregoing statements, but I think 
that Mr. Walker is somewhat off the lines when he states that 
the committee adjudicating for the Society of Arts upon 
the prize essay offered in connection with the solution of the 
wiring problem decided that iron pipes lined with glass 
formed the best suggestion. 

The writer is under the impression that he (peace my rivals 
and competitors 1) should have some information in this matter 
and is unaware that a glass lining was specially commented 
upon, and would point out the рше impossibility of 
obtaining a glass of a sufficiently flexible nature that would 
allow the pipe to be handled and bent. It is true that 
attempts have been made in this direction, but the practical 
success they have met with has been very limited. To-day 
the writer is able to say that the general experience gained 
with insulating lined tubes (using a fibrous bituminised 
material as their basis) have given full and complete satisfac- 
tion in every condition of installation. It is true that under 
the present two-wire principle of installation their cost can be 
criticised in comparison with the “cheap” competitors which 
their success has created. Such competitors prefer to blink 
the gas, water, and other “tight” requirements, suggested 
by a high authority as qualities theoretically necessary; but 
experience is undoubtedly proving that the more olosely the 
conduit is able to offer all these qualities, the more admittedly 
perfect it proves in practice. Although these competitors 
admit the necessity of efficient mechanical protection for the 
enclosed wires, they seek to find inexpense in first cost of 
material and installation by adopting a thickness of material 
which a few years’ practical use will show is quite 


insufficient. Farther, whilst laying stress upon the 
necessity of а smooth and even interior 


opted 

difficulties sought to be avoided. The specious 
that no joiners are required, and that the simplicity with 
which the junctions and connections are. acoomplished, has 
done away with all “ screwing and fitting,” does not form a 
good argument for the conclusion that consequently there 
can be no abrasion of the wires. “Fitting” necessarily 
means that a certain amount of labour is intentionall 
vided to overcome this possibility of heres d Although 

n" is 


. 


sufficient * mechanical 


burn out the pipe, bl prono this point has to be admitted 
more from the view ibili 


p than they at 
55 employ, and which it is open for any of the numerous 

irmingham firms producing close - joint bedstead tubes," 
to place on the market. 

t is difficult to see the point of Mr. Walker’s statement 
that “as the pipe is only required to protect the wire from 
other things, and itself not to burn out in case the wire heats 
inside it, the longitudinal еш of the pipe is smneces- 
sary," when he admits that used in conoealed work these 
thin metal tubes quickly oxidize. Admitting that internal 
oxidation may arise from condensation, surely it is desirable 
to exclude the entrance of moisture from further external 
sources ? | 

When with the insulation on the wires, Mr. 
Walker states that he has “ а very strong objection to placing 
any conducting material on the ide of the insulation 
because of the danger that the insulator may be 
in the process of putting on the outer conductor.” It would 
er} then, that he might rather agree with the practice 
п 


by the advocates of insulating conduit, in which a 
strong and complete outer mechanical protection is i 


and under which the insulating material сап be laid and 


lining is раар һу Lie 5 " arc, and how it 
serves to keep an y faulty conductor 
eie 8 ee lal eee done TE 


5 е outer те кол 
ent everything wi in the arc, is correct, pro- 
viding the arc is steadily maintained in the same 


position upon it for a oertain time, the tendency of 
an arc ing inside the tube is, however, to travel along 
the wires rather than to maintain a fired position, and in 
this way a fresh refractory and insulating surface is always 
presented towards it, but whatever may be the correct 
explanation, a practical test should prove the moat ооп- 


vinci ent. 
Mr. Walker will bà aware that with the reoent growth of 
systems experience has already shown ped prod 


water pi ith, perhaps, serious results, He must have 
noted the recent fs in Glasgow. 


the highest quality material and that the workmanship 
required will improve in like ratio. Or in other words, as 
Mr. Walker puta it, in the 1 of obtaining 
must not run the risk of having to condemn withi 
years time the low-cost wiring work being carried out, and lay 
ourselves open to the possibility that when the condemns- 
tion takes place the result w be a serious set-back to 
electrical supply. E | 
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CURRENT SPECIFICATIONS. 


XII —LEEDS ELEOTRIO LIGHTING. 


SuMMARY. 


Scope of Tender.—T wo 680-Kw. two-phase steam alterna- 
tors and one separate surface condensing plant capable of 
dealing with 2,000 I. H. P. engines. 

Type Inginss. Vertical, triple, three-cylinder engines, 
enclosed type, to work either condensing or non-condensing, 

poen Vied.—Not to exceed 800 snarl a minute. 

m Pressure available.—125 lbs. square inch at engine 
stop valve but suitable for working with 180 lbs. square inch 


pressure. 

Emergency Load. —1, 100 B. H. p. for two hours when 
working condensing. 

Normal Load.—1,000 BHP. at normal speed and 125 
Ibs. square inch pressure when working condensing. 

Type of Alternator.—Stationary armature and revolving 
field magnets, both mounted on iron cores. 

Position of Alternator.—To be placed end-on to the engine 
with independent bearings. 

Output of Alternator.—At normal to develop 630 
Kw. at 2,100 volts as continuous load and 693 Kw. for two 
bours at same voltage as emergency load. 

Periodicity of Circuit.—50 ~ per second. 

Temperature Rsse.—Measured thermometrically, not to 
exceed 60° F. after 12 hours’ continuous working at normal 
fall load. 

— of Regulation.—Not to exceed 6 per cent. between 
no load and full load, kie add factor 1:0 or 20 per cent. 
under similar conditions wi veil factor 0°8. 

Voltage Variation.—The vo tago variation between wind- 
ings when one fully loaded the other open-circnited 
must not exceed 34 per cent. 

Fly-wheel Effect.—Not to be less than 1j foot-tong per 
E. H. P. at normal speed of plant. 

Eæoiter.— To be shunt wound and directly coupled to 
alternator. 

Condensing Plant.—Surface type, with not less than 3,000 
a feet cooling surface, and steam-driven air and circu- 
ating pam 
Spec iod 547 of Completion.—12 months from date of 


order. 
Penalty for late Completion.— One-half per 
on contract sum for either steam alternators or condenser. 


Stipulations as to Wages paid to Workmen.—U nsatisfactory, ` 


вее below. | 
Stipulations as to Removal of Foreman or Workmen —Satis- 
f 


Arbit ration.— Unsatie factory, zee below. 
Terms of Payment.—Satisfactory. 
Date for Receipt of Tenders.—May 28tb, 1900. 


There are several interesting features in this specification, 
which has been prepared by Mr. H. Dickinson, A. M. I. O. E, 
the eleotrical engineer to the Corporation. It 
existing plant is endi "poly energy i Бана ке 

i t is w to supply single- at 83 ~ 

second, in future an attempt will be made to cultivate a 
mixed lighting and power load by means of two-phase 50 ~ 
current. Although Leeds is not the pioneer in this respect, 
the poasibility of a motor load will render the results 
of working of value, There promises in the future to 
be as great ri between multiphase and direct currents 
for the supply of mixed lighting and power circuite, as in 
the existed between the use of single-phase or direct 


currents for ligh only. 

There is little pute for special notice in the engine speci- 
fication, several types would comply with the requirements, 
and as steam consumption, 26 lbs per Kw.-hour at 
full load, when working condensing with presumably 125 lbs. 
equare inch steam is asked for, under a bonus or 
penalty of £200 per 1 lb. of steam per Kw.-hour. 

Ва ће p bh ы 15 жой р including 
y upon to pay all costa, 
coal, water, and oil for the tests to be carried out on site 


after 
A stipulation to which exception should be taken gives the 


gene 
. or drawings referred to in or forming part of the 


cent, per week 


ра power, at contractor’s risk, to put the plant into 
neficial use from the time of erection to the date of grant- 
ing the engineer's certificate, 

It is specified that the alternator shall have revolving 
magnets and a stationary armature with iron cores to both, 
but we presume that any тре о. machine which complied 
with the regulation and paralleling requirementa would prove 
acceptable. The temperature clause is slightly more strin- 
gent than usual, and the regulation requirements, especially 
under an induction load, are severe. We are glad to note 
that while nothing impossible is asked for, the standard of 
excellence required is such that to meet it machines fully equal 
to the high standard associated with British engineering - 
work will be necessary. 

There is internal evidence that the general conditions 
have not been written by the same hand as the specification. 
They are in пап open to the same objections we are 
во often compelled to bring against Corporation specifications. 
For instance, the arbitration clause is limited. It states :— 

In case any dispute or differenoe whatsoever shall at any time or 

hereafter exist between the contractor and the . 


arise or 
tion touching their respective rights or obligations under the said 
contract, or the falfllment or non-fulfilment thereof or incident . 


be submitted to and decided the arbitration of two 


conducted, and affected by all the incidents, consequences, and effects 
of a reference to two arbitrators under the provisions of the Arbitra- 
tion Act, 1899. 


When we come to carefully examine the rest of the 
general conditions we find that these reserved matters con- 
tain such essentials as :— 


Should there be any doubt or obscurity as to the meaning of any 
portion of these conditions or of the specification, the oon- 
tractor must set forth the particulars thereof, and submit them to the 
engineer, in order that such doubt or obscurity may be removed before 
the signing of the contract. 

Jf any question or difference should afterwards arise as to the mean. 
ing of amy dimensions, clause, word, sentence, or otherwise, in these 

ral conditions, or in the specification, or on the plans, sections, 
tract, the engi- 
neer shall determine tt, and his decision shall be fina. 

And referring to variations in the work ordered durin 


the progress of the contract by the purchasers, we fin 
that :— 


The difference of cost occasioned by any such alterations, amend- 
mente, omissions, or variations, shall be ascertained in accordance 
with the prices attached to the tender, and be added to or deducted from 
the contract price; and where the rates are not contained in the prices 
attached to the tender, the engineer shall determine the amount of such 
additions or deductions, and his decision shall be accepted by the con- 
tractor as final, 

We are glad to notice that ia res to the preparation 
of drawings by tenderers some consideration is shown, for in 
many specifications the amount of drawing labour involved 
in the preparation of a tender is out of all proportion to ita 


value, The clause here reads :— 
The tenderer must submit with his tender a general in out- 
line of all the plant included in his tender, drawn to as a scale 


as is conven 


Detailed plans are not required at this but if the tenderer 
wishes to call attention to any detail of construction, he is at 
liberty to submit a plan of same. 


This is the first time that in any of the specifications dealt 
with in this series we have had a complete set of so-called 
labour conditions. There have been clauses to which it has 
been our duty to call attention, but no specification we have 
examined has borne so clearly the mark of the so-called 
friend of labour. These are far from being ideal from the 
trade unionist point of view, and are not so extreme as some 
which have come under our notice. Since, however, they 

ive power to the under certain conditions to 

etermine the contract and recover damages by legal means, 
which power cannot be exercised in the case of foreign 
manufacturers, insistence upon these conditions ought to be 
held to disqualify f competitors, else British manu- 
faoturers are placed at a distinct disadvantage. 

The clauses referred to read :i— 

The contractor shall at all times during the continuance of 


this 
contract abi А „ óbaerve, fulfil, and keep all and singular 
the нн ТЫ that is to y:— 
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(а) The contractor shall pay every workman employed by him, 
w in or about the execution of this contract or 


wages, and for overtime re 
that 


also the conditions of labour— (other than any condition that union 


men only shall be employed), usually observed in the trade of such 
ct. | 


workman in such distri 

(c) The foregoing conditions shall not apply to any trade or trades 
during the existence of a general lock-out in sach trade or trades. 
The Corporation shall be the sole judges as to whether such а general 
lock-out exists. 

(d) The contractor shall not transfer, assign, or under-let, directly 
or indirectly, this contract, or any part, sbare, or interest therein, 
without the written consent of the 3 the hand of 
the town clerk, which consent may either be withheld or pan 
subject to such terms and conditions as the Oorporation may deter- 
mine, and particularly that the person to whom such contract, or any 
unir share, or interest therein may be transferred, assigned, or under- 

sball abide by, perform, observe, fulfil, and keep the stipulations 
on the part of the contractor herein contained. : 

(e) The contractor shall to the satisfaction of the Council, provide and 
keep proper books, in which shall be correctly and promptly entered from 
time to time the names of, the wages paid to, and the hours of labour 
observed by, all workmen employed by him, whether in or about the exe- 
cution of this contract or otherwise, and shall from time to time, when 
required by notice in writing under the hend of the town clerk, 
produce the same or any of them to him or the deputy town clerk, 
=e shall be at liberty to inspect and take copies of or extracts there- 
rom 


(Л) The contra ctor will, whenever required so to do by notice in writ- 
ing underthe hand of the town clerk, or deputy town clerk, attend him- 
self and procure the attendance of anyone employed by him before 
the Ocuncil or any committee thereof, to give such explanations and 


information with regard to the observance or non-observance of the 


stipulations herein contained as may be required cf him or them, but 
it sball not be necessary for such Council or committee to require 
such attendance, explanations, or information before determining 
this contract if they decide to do so in the manner hereinafter 
mentioned. 

(д) In case of any breach by the contractor or by any person to whom 
this contract or any part thereof or interest therein may be transferred, 
assigned, or underlet, of any one or more of the stipulations in this 
clause contained, it shall be lawfal for the Council to determine this 
contract in the same manner and to the same extent as they have 
power to determine the same under Olauee 21 in the events therein 
specified; and if this contract shall be determined under this pre- 


sent power, then all the provi ions of that clause shall apply as if the 


contract had been determined under that clause. 


We feel sure that the time is fast coming when it 
will be necessary 
assent to euch arbitrary conditions as these. If the above 
were rigidly enforced, there is hardly a manufacturer in this 
or any other country who would not be at the mercy of: the 
Council, for whatever may be one's own attitude towards 
their employ é:, it is a practical impossibility to pass on euch 
responsibility as the above to every manufacturer with whom 
one may have business relations. We know that it is often 
stated that clauses such as the above are not enforced, and 
that they were never intended to be operative, but if 
80, they should not bé inserted in the contract. I is a grave 
injustice to the honest tenderer, who makes a fair allowance for 
the risks in his tenders, and is thus placed at a disadvantage 
against acompetitor who trades on the probability of the 
non-enforcements of the penalties. The only way to end the 
present somewhat anomalous condition of things in regard 
to this class of risk is for combined action on the part of all 
tenderers, and until this is done, no improvement or alteration 
is likely to take place. 


THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 


AT the meeting of the Institution of Electrical Engineers, 
held at the Institution of Mechanical Engineers on the 
17th inat., the President, Prof. S. P. Thompson, announced 
that the final stage had been reached in the absorption of the 
Northern Society of Electrical Engineers into the parent 
Institution, and the secretary read a list of 66 names of 
additional members of the Institution provided by transfers 
from the now defunct Society. Prof Thompson read a 
letter from Prof. Mascart relating to the Electrical Congress 
to be held in Paris, and desired those of the members who 
intended to prepare reports upon the special subjects in 
which they were interested, or had special knowledge, to 


for tenderers to combine and refuse to 


submit them as early as possible to the Special Committee of 
the Institution appointed to deal with the Paris Congress, 
Ir. A. C, Eborall then read his “ Alterosting 
A. C. п paper on 

Carrent Induction Motors.” The paper itself is dealt wi 
in another column. The discussion was opened by Mr. M. B. 
Field, who thought an apology for the paper quite uncalled 
for, as it was very valuable, and although many of the devices 
described were not new, they would probably be new to 
many of the members, while the paper oontained a oollection 
of information useful to manufacturers and users. The 
method of stator winding described by the author was interest- 
ing, but depended upon friction to hold the plates in 
position. The question of tooling was very important in 
connection with stators, but not so much so for rotors. The 
figures given in the Notes on Performance and Design” 
were also very interesting, and he suggested that figures 
relating to continuous current motors should be added. Не 
pointed out that the losses in a rotor were doubled in a 
single-phase field as com with a three-phass field. The 
starting of the Heyland motor was a radical 

With aid of the blackboard Mr. Field showed that the 
starting torque was proportional to the product of two fluxes, 
and explained the advantage of getting a very large starting 
flax, for given the formula a b cos ф, if b = 2a the same 
starting effect was obtained as in a two-phase motor. In 
common with other speakers who followed him, he thought 
the paper was not quite clear in describing how Mr. Hey- 
land provided the “oertain winding arrangements” for 
altering the number of poles, and again using the black- 
board, he dealt at some length with the aotion of the wind- 
ings, depending upon whether the number of coils equalled 
{Бе number of poles or the number of coils equalled pairs of 


pole.  . | | 
Mr. Langdon Davies wanted a reason for the statement in 


the paper that single-phase motors which start up light 
should have slip rings after 74: H P.. The question of pro- 
ducing a rotary field at starting in the Heyland motor again 


cropped up; details of starting without any resistance in 
the rotors being asked for. 

Mr. Rhodes followed with the remark that although the 
subject had not for some time besn brought before the 
members of the Institution, it was one which would have to 
engage the attention of engineers. Не criticised the use 
made in the paper of the term “self-indaction.” In the 
оме of a stationary transformer, the self-induction of а coil 
might be taken to be the number of lines of force in that 
coil; in the motor the running coil had & minimum leakage, 
while the starting coil was bound to have a large leakage. 
He rather preferred to look at alternating current motors 
from a physical point of view. The flux densities in iron 
given in the paper seemed to be too high. It was not cus- 
tomary to go up to 10,000 or even 5,000, owing to the large 
loss, and, after all, an induction motor is only a transformer, 
so the induction density should be kept moderately low. 
The bugbear of manufacturers was the absence of a standard 
frequency and pressure. It seemed that too mach attention 
had been devoted to the stator windings, and for farther 
improvement one would have to look to the rotor. The 
Heyland motor was, as far as the rotor was concerned, 
worked by the resistance idea of cutting down starting 
carrent, but putting in resistance into rotor coils only 
diminishes the demagnetising field, that is, cute down the 
whole current, and the energy current, i. s, that in phase with 
the E. M. F. induced in the rotor coils, was also affected. 
What was wanted, if possible, was to wipe ont the self. 
induotion of the rotor coils. It was impossible to do this 
by inserting non-inductive resistance ; he had attempted the 
ршщ of introducing into the rotor circuit а oounter 


Prof. Ernest Wilson exhibited a diagram showing tbe 
curves of weight plotted against mase-faotor for alternating 
and continuous current motors. Prof. Oarus-Wilson thought 
the most interesting part of the paper dealt with starting 
devices, and particularly the Heyland motor. In e single- 
phase induction motor what was wanted was а field at right | 


. The disadvan of a oboker was that you 
wanted the feld while ur good lag. Mr. Heyland 
seemed to have taken some of the useful flax and allowed it 
to leak, thereby getting a leaking field ont of step. He 
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found apparently it paid to take part of the field of the 
starting ooil making it leak and thereby getting the lag. 
In the comparison between single-phase and multiphase it 
has {о be remembered in connection with speed regulation 
that the most convenient way is quite useless with single- 

In a single-phase motor one gets all the objection- 
able e ffeots of a multiphaser just doubled. Most of the 
attention of alternating current engineers was devoted to in- 
creasing the power factor. Prof. Wilson then referred to Mr. 
Steinmetz s remarkable resulta" obtained by using a con- 
denser with а single-phage motor. If the starting coil was 
taken and connected to & condenser, quite surprising resulta 
were obtained, but the matter had not yet been made quite 

. By properly choosing the capacity, the condenser 
supplied the cross-current, and by this means the power 
factor had been raised to 100. It was perfectly true that no 
starting advantage was obtained, but a single-pharer bad 
been ron with a power factor of over 97 per cent., and as 
good as a polyphaser. 

Mr. Ferranti put it that the sting of the paper was in the 
conclusion, that single-phase supply was played out. If 
во, it was a great pity to take up the time of the meeting with 
the paper, but he thought that single-phase systems were 
just commencing their phase of usefulness, “© provided you do 
it the right way." He prophesied that in less than a year 
engincers will be planning a single-phase power supply which 
would be found cheapest, most efficient, and generally most 
satisfactory. Lifts and such like still require в satisfactory 
solution, but he believed motors would кооп be on the market 
with 90 per cent. efficiency and a power factor of nearly 
unity. He hoped that sooner than later а condenser—at 

resent commercially wanting—would be on the market. 

tever improvements are made in multiphase working, 

they will never be £o good generally as low periodicity single- 
phase systems. 

Mr. Esson regretted that the paper came ко late in the 
session that it could not be properly discussed. He dealt 
with the question of tooling and former-wound coils, and 
regarded it as important to have motors which either re- 
quired no repairs, or, if во, could be repaired with ease. After 
a few words on tquirrel-cage rotors and their performance, 
he referred to condensers, and wanted to know if € were 
yet made commercially ; the Stanley Company had catalogued 
condensers years ago. 

Mr. Addenbrooke thought it unfortunate that the question 
of single-phase ard three-phase should be raised agaip, and 
asked if there were not advantages in the multiphase systems 
which outweighed the mere provision of a suitable single- 
ше motor. That,he considered the main point. Mr. Eustace 

humas objected to people classifying themselves as equirrel- 
cage or wound-rotor шеп: many firms were manufacturing 
both. He gave many useful statistical dataof what is being 
done in America with motors, and figures of efficiency, speed 
omen &0. 

г. Eborall, in his reply, told Mr. Field that the method 
of building rotors in his paper was intended for small motors, 
or вау up to 30 нр. He reminded Mr. Langdon Davies 
that station engineers are becoming more and more particular 
about starting currents, and replied to those who had criticised 
his terms that he detested the term self-induction, and 
always regarded it as being magnetic leakage. He put it 
forward that in single-phase motors very much better reeulta 
oan be obtained by forcing the flux density and large over- 
load capacity can be obtained. The fundamental points 


were shape of teeth and flux density in them. He thought 
Mr. Rhodes indicated a very great advance. As to con- 


densers one must have a mechanical apparatus: it can be as big 
as a house, and always liable to go wrong: liquid condensers 
were all right as motor starters, but little use otherwise. He 
conoluded by giving an interesting geometrical construction 
for finding stator current and power factor, to which 
attention should be devoted when the Journal is issued. 
The close of the discussion marked the end of the session 
1899-1900, which has oertainly not been behind those of 
previous years in interest or choice of eubjects. 


1 


Light Railways.—The Light Railways Commissioners 
have submitted to the Board of for confirmation the Gateshead 
and Distzict Light Railways Order. 


BOLSTRODE AND OTHERS v. ВАХ & CO. 


No one can have read this case—a report of which appeared 
ia the ELECTRICAL REVIEW for Мау 18th—without feeling 
that, although the verdict of the jury was undoubtedly u 
1ighteons one, the defendants to the action are nevertheless 
entitled to a certaia amount of sympathy. The plaintiffs, 
who were employed in an older company, bearing the title 
now assumed by the defendants, published a circular to the 
customers of the old firm to the following effect :—‘ The 
firm of Julius Sax & Co. having gone into liquidation, we, 
the undersigned, being the heads of the various departments, 
have formed ourselves into a syndicate to carry on the 
business of electrical engineers ind electric light contractors 
.. . , assisted by several of the late employé: of the old company 
working on the lines of the old firm.” In answer to this the 
defendants published the libel complained of, insinuating 
that the plaintiffs had been discharged from the old firm by 
them—and that they had been discharged for incompetence. 
The defendants admitted and endeavoured to justify this 
libel, but the jary awarded the plaintiffs £250 damages. 
According to the summing up of the Lord Chief Justice, 
the plaintiffs had a perfect right to issue the circular which 
formed the red reg to the defendants. His Lordship also 
stated that the defendants overstepped the bounds of fair 
comment when they, in their turn, made the allegations for 
which they have had to pay the penalty—allegations which, 
as his Lordship pointed out, were untruthful and misleading. 
The first impulse of anyone placed in the position of the 
defendants would be to take a pen and write swiftly what 
he thought, and we conceive that most men who act upon the 
шр of the moment would have taken the second step of 
ublishing abroad their opinions of such conduct. As the 
aw stands at present it is an established principle that the 
good faith which exists between an employer and those in 
his employ renders it illegal, even in the absence of any 
stipulation to the contrary, for the persons employed to 
make use after the termination of the employment, of any 
materials or any information acquired by them while pa 
were in that confidential relationship ; and the Court will 
grant an injanction to restrain such use, in addition to award- 
ing damages, and this in spite of the fact that the clerk or 
servant when employed entered into no covenant not to carry 
on business in opposition to his master. Upon this point the 
late Master of the Rolls said: “ What the defendant is not 
entitled to do is to make an unfair use in the carrying on of 
euch 8 rival business of information acquired by him while 
he was acting as clerk to the plaintiff.” [See Louis v. 
Smellie (1895) 78 L.T., 226.] 


ABSTRACTS OF PUBLISHED 
SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. THOMPSON 
and Co., 822, High Holborn, W. C., and at Liverpool, Manchester, and Birming- 
ham, price, post free, 9d. (in stamps). 


11,282. ‘improvements la electric check eloek or alarm signal apparatus." H. 
Reich. Dated May 17th, 1898. Anear anda distant electric bell are sounded 
with а variable interval between them. A wheel friction-tight on the hour-hand 
8rbor can be turned by a ratchet-slide so as to set a hand upon the wheel to 
12 оп the dial. This wheel contains an inlaid ring bearing a lug which com- 
pletes the circuit of the first bell by making contact with an over-lying finger. 
The circuit of the second bel! is made when the finger is lifted into contact with 
a second finger, and the interval can be varied by the position given to a lever 
which is fulerumed, and supports the upper finger by a pin. A graduated cam 
is used to set the lever. The alarm is set as follows:—The friction-tight whecl 
is turned till the alarm sounds, and the inlaid ring is then locked by lifting the 
lever sufficiently to make a hook which it carries enter a hole in the contat- 
lug. The wheel is turned again til] the alarm-hand points to the time which is 
to elapse before the alarm is wanted. The lever is allowed to fall on the can, 
and the wheel, now taking with it the inlaid ring, is turned a third time, until 
its hand is at 12 on the dial. 4 claims, 


11,200. “improvements in electric аго — Messre. Р. R. Jackson and Co., 
Ltd., and L. С. H. Mensiag. Da:ed May 17th, 1898. Relates to brake regulating- 
mechanism for arc lamps, described in Specification No. A А 
brake-pulley is controlled by а cord attached at one end to а screw оп an 
angular regulating lever, and at the other to a lever pivoted to the regulating 
lever and to a radius link. The regulating lever carries а core below a shunt 
solenoid; when the core is raised, the levers are moved so thet the cord allows 
the brake pulley to slip. А pin ou the lever at the same time lifts a weighted 
lever which is pivoted to the lamp frame, and moves а latch; this engages а 
projection on the frame, snd thus supports the weighted lever while the parts 
are in the feeding position. If the solenoid sllows sufficient movement of the 
levers in the opposite direction, a pin on the regulating lever disengages the 
latch from the frame, and the weighted lever acts on the lever. The solenoid 
may move the parts until the lever makes contact with an insulated piece to cut 
out the lamp. 1 claim | 

11,302. "improvements in or connected with electrical switohes." A. Brier. 
Dated May 18th, 1896. Relates to starting switches for motors iu which the 
main switch is first closed and then the resistances cut out. On opening t!.e 


* 
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main switch АП the resistances are thrown into the circuit. The cortact arms 
of the switch are connected by a connecting rcd with the spindle of a worm 
which gears with a wheel of the resistence switch. On making contact, the 
worm and wheel are thrown into gear, and the srm can be moved by turning a 
handle. On opening thecire uie the rod pulls tbe worm out of gear, and the 
spring pulls ack the arm. In a modified arrang: ment the rotary arm is 
replaced by a sliding bar controlled by a screw working in a half nut, 1 claim, 


11,320. “1 ments іп electrical ignition apparatus for gas barners.” R. J. 
Ureuhart. Dated May 18tb, 1898. Lighting gas by electricity. By turning a 
plug of the gas cock,contact is made and broken between a pan of the apparatus 
either attached to, or formed on the plug, ard a sliding pin mounted in an in- 
sulated support. This contact completes the circuit of an electrical sparking or 
incendescent gas ignition apparatusof known construction contained in a casing 
surrounding the burnertube. According to the provisional specificatior, the casing 
may be made of two paper or other cups into which molten paraffin or its 
equivalent is run to insulate the electrical apparatus. 1 claim. 


11,416. “improved method of and apparatue for signalling or advertising by 
electricity.” A. Glaisty aud V. Metz. Dated May 19th, 1898. Relates to improve- 
ments on the apparatus described in Specification No. J,017, А.р. 1898 for 
signalling or advertising by means of electric lamps. In the present invention, 
a circuit closer is provided for each sign to be shown. One terminal of each of 
the lamps on the signalling or advertising frame is connected to а contact, and 
the other terminals are connected respectively to corresponding contact stripe, 
which, in conjunction with the contact plate on the armature of the eleotro- 
magnet, complete the circuit of all lamps on the frame necessary to form the 
sign represented by the corresponding circuit-closer. The magnet is electrically 
connected to the contact plate, and through the source of electricity to the 
return terminal of the frame. The terminal is in a shunt circuit, which dces 
not include the lamps, and serves to close the circuit through the magnet. 
When tke magnet is energised, it attracts its armature, ғо closing the circuits 
through the lamps end breaking the shunt circuit. Several forms of switch- 
board are described. In one a type-writer is employed, the keys of which 
complete the circuits through the corresponding electro-magnets by means of 
spring-controlled contact levers and contact springs, the type-writer serving 

so to record the signals. In another arrangement, a lever is Adapted to depress 
on each operation, a number of contact making plugs, corresponding to the 
lamps to be illuminated. An interrupting switch is placed in the main circuit 
to break the circuit while the contact maker is being adjusted over the proper 
plug. Twoor more frames of lamps may be connected in parallel to the same 
switcbing arrangement, or a number of frames, switchboards, &c., may be 
employed to exhibit a corresponding number of signs. 8 claims. 


11,420. ''improvemente iu electrically propellod vehioles." Hoa. R. T. D. 
Brougham and W. C. Bersey. Dated May 19th, 1-98. Relates to vehicles having 
two independent wheels ЕС by separate electric motors. The object is to 
enable the inner wheel to cease driving when the vebicle is being turned. For 
this purpose a rotary switch is employed wbich in its central position supplies 
current to both motors, but when turned in one direction or the other cuts off 
the current from one or other of the motors. The switch is operated by pro- 
jections, from the fore carriage acting on pins. A spring is provided for 
rapidly throwing over the switch towards one tide or the other, whenever it is 
displaced from its central position. A spring and ball entering a recess in the 
switch plate are provided for normally holding the switch cent'ally. 4 claims. 


11,408. "An improvement ia holders for olectrio glow lamps." Н. C. Gover and 
C.F. Preoter. Dated May 20th, 1898. Relates to incandescent lainpholders. An 
insulator has a reduced cylindrical part provided with longitudinal grooves to 
receive the plunger carriers, and side slots to receive binding-screws which 
project laterally from the carriers. A vulcanite or other insulating-ring is then 
placed on the cylindrical part, and a casing is attached to the insulator by screws 


or otherwise. 1 claim. 

11,606. “improvements in or connected with telephones.’ J. E. O. Kumberg. 
Dated May 20th, 1898. Telephones, phonographs, telephone signals, recording. 
Telephones are arranged in conjunction with phonographs, so that while speaking 
into a mouthpiece, part of the sound is transmitted by a telephone transmitter, 


and part is conveyed by atube to the phonograph at the transmitting station. 


The telephone receiver is mounted on atravelling arm of the phonograph so that 


messages may be recorded on the cylinder or received through an ear tube or 
through the electrically-connected telephone receiver. The phonograph is pro- 
vided with sn additional reproducer diaphragm connected by a tube to the tele- 
phonic transmitter for explaining " cause of absence &c.,"to any calling tub- 
scriber in the absence of the called subscriber. Thisreproducer is placed in and 
out of action by a handle. and is provided with a саш traversing mechanism, the 
shaft also has an aim for raising the reproducer from the cylinder during the 
return or re-setting motion. The wire connecting the diaphragms passes 
through the ecreen and floating weight, upon which a double tool is pivoted. 
The floating weight is pivoted and is controlled by a spring and screw on one 
side and a stud on the other. Either tool can be brought into position by a 
slight angular rotation. The arm supporting the “ micro-diaphragm is mounted 
оп a rod, and is provided with a driving screw. The arm is provided at its for- 
ward extremity with a saddle which runs on a bar. 15 claims. 


11,618. “Improvements in electrio brakes." Н. P. Davis. Dated May 20th, Ic. 
(Date claimed under Patents, &c., Act, 1883, Sec. 108, October 22nd, 1597, being 
date of application in United State-.) Relates to electrically-propelled vehicles, 
and especially to their electrically-operated brakes. 'Тһе brakes are applied 
by electro-magnets supplied with current by the motors when they are cut off 
froin the main and are running as generators. Each brake magnet is connected 
in series with one of the motors, and the brake magnets are connected in 
parallel, so that each motor supplies current in the proper direction to its own 

rake magnet, and if one brake sticks its corresponding armature fails to supply 
current, and the other motor supplies current in an opposite direction to de- 
magnetize and releaseit. An automatic switch inagnet throws the brake 
magnets in and out of circuit, when the power current is shut off or turned on 
respectively. 8 claims. 

11,525. “I ments in and connected with electrical синове." Е. J. Wade 
and The Electrie Motive Power Company, Limited. Dated May 20th, 1898. Switches 
for re-arranging the grouping of cells for motors, &c. The switches are fitted 
with contacts, so that, in changing from one combination to another, inter- 
mediate momentary arrangements are formed without breaking the main 
circuit or short-circuiting the accumulators. The arrangement described is one 
in which & switch is adapted to control 12 cells and group them (1) six paralle’s 
of two in each, (2) four parallels of three in each, / three parallels of four in 
e&cb, or (4) two parallels of six in each. A drum is fitted with contacts con- 
nected in pairs. The cells 1 to 12 are connected to a series of fixed contacts. 
Between each of the desired positions 1, 2, 8, and 4, three intermediate com- 
binations are formed.  Resistances may be connected with the contacts so as to 
lessen local circuits whilst the switch is in the intermediate positions. 8 claims. 


11,570. “improvements in er connected with eleotrelytio cells.” 6. Bell and 
@. W. Bell. Dated May 23rd, 1898. Relates to apparatus, in which a mercury 
cathode is used, for decomposing alkaline chlorides to obtain a kaline hydrates 
and chlorine, and for similar purposes. Consists of a systematic method of 
removing the formed amalgam from the cell to another vessel, wherein it is 
decomposed by water to form an alkaline hydrate and mercury, and of return- 
ing the mercury tothe cell. This alteration of flow is caused by alternately 
raising the head of liquor on the mercury in either the cel] or the alkali 
vessels, The apparatus, in the form described, is constructed of three superposed 
tiers of vessels, two being the electrolytic vessels and a central one the alkali 
vessel. The electrolytic vessels receive a continuous supply of brine from an 
overhead tank by tubes and branch pipes having regulating valves. The upper 
alkaline vessel receives a supply of water, which then overflows by pipes to the 
lower vessels in succession. ‘The gases liberated in the alkaline vessels escape 
by a main; those such es chlorine, liberated in the electrolytic vessels pass 
away through branches and a vertical main. The brine continuously flows away, 
during the electrolytic process, by branch pipes leading to a vertical main. The 
&nodes pass through the walls of the vessels und stand just above the mercury. 
In each of the branch pipes connected to the main there is a valve, which r 
operated Бу a solenoid. When this valve is shut the head of liquid in the cells 
increases, and the amalgam formed, is thereby driven out through a connecting 
pipe arranged below the bottom level of each vessel and to the corresponding 
Vessel, After being acted upon thereiu by the water for a time, the valve is 
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again opened, and the he ad of liquid in the vessel decreasing, the mercury flows 
back. Each tute is provided with two standing gauge pipes, one connected to 
each vessel. As the head of liquid is raised in one tier of cells, it is lowered in 
the other, so that the mercury is continually but alternately flowing in at one 
side of the alkali vessel and out at other. "his ів brought about by the opposite 
solenoids being alternately operated by means of one switch having a revolving 
contact, half of which is of metal, and half of an insulator, and on which the 
brushes bear. Thus as the contact rotates, the valves on one side are turned off, 
and on the other side turned on. The variations in the head of liquid may be 
arranged in the alkali vessel instead of iu the electrolytic vessel. 5 claims. 


11,908. “An improvement la electrical {usec and 3 &pplionbis te 
the bridge fuse." A.W. So ry. Dated May 23га, 1898. Relates to an indicator 
for fuses. An indicating disc is connected by a wire or cord with the fuse, 
the wire passing through a perforation in the cover or handle. On the fuse 
blowing the disc drops. Other indicators may be вар оред, e.g., the wire may 
be under tension, and on fusing may allow an ordinary bell indicator or the like 
to drop. 2claime. 


11,627. “Improvements In electric cables.” W. 3. Smith. Dated May 2rd, 
J898. Conductors are formed of a central metallic core covered with one or 
more spirals of metallic tape. The tape employed is of the same metal as the 
core, a suitable adhesive being employed when necessary. 2 claims. 


14,613. ‘А method of and apparatus for ng electrical spectacular efíesis.'" 
C. H. Cox. Dated July Ist, 1598. Spectacular effects are produced by means ot 
high tension electrical discharges through tin foil or sheet inetal pieces attached 
to a plate of ebonite, glass, or insulating material. A sheet or similar pieces of 
tin foil are fixed to the back of the plate, and the opposite sides аге connected 
to the ends of the secondary circuit of a Ruhmkorf coil or the like. If desired, 
the metallic backing may be dispensed with and the ends of the secondary coil 
may be attached to the pieces at opposite ends of the plate. Arches, columns, 
and floral and other designs may be thus arranged and illominated to the 
accompaniment of & crackling sound characteristic of such electric discharges. 
The performers may carry insulated plates or devices with metal pieces on the 
surface. The conducting wires pass through an ebonite or glass tube or handle 
and the controlling switch may be operated by the foot of the artiste or other- 
wise, Incandescent or arc lights may also be used. 4 claims. 


14,549. “I ents ia electrical contact mekers.” Е. W. Bowles. Dated 
July 1st, 1899. Relates to means for connecting electric light leads, especially 
for use in theatres. A box sunk in the floor or the like has an insulating base 
on which are mounted spring contacts fitted with terminals. The lid of the box 
is formed with grooves adapted to receive a removable frame carrying contacts 
to which are connected the leads led in through the handle. An inclined face 
is formed on the frame to ensure that the contacts flide into the proper position 
when the lid is closed. 4 claims. 


groove, and the winding continued, and so on. The plates may be of other 
forms. Such resistances are suitable for use in aro lamps, and for other pur- 
poses. 2 claims. 


14,600. ''improvemente in anodes employed in connection with the electre- 
deposition of metais.” F. Greenfield. Dated July 2nd, 1898. Anodes are formed 
of a series of rods, strips, bars, or the like. In one construction the suspension 
hook for taking over the current conducting rod has an upright strip which is 
connected toa current conducting cross bar or carrier bridge. This bar or tube 
is perforated with a number of holes, in each of which an anode rod, &c., is 
secured by means of а screw. The conducting bridge and suspension hook 
with insulating varnish, enamel, or the like. The suepension hook 
may be swivelled to the carrier bridge In modifications, the anode rods are 
arranged radially from a central conducting ring, fan-wise from a carrier bar, 
or rest horizontally on hooks on an insulated rectangular frame. 4 claims, 


14,614. ''Kleotrio energy meters for alternating currents.” F. Lasrmasa and 
Н. Brookelt. Dated July 2nd, 1898. Energy meters for alternating currents. A 
epee geared to а counter carries а conducting-disc tituated in the fields of 
three separate electro-magnets placed equi-distant. One of these carries the 
main current; the second is connected across the mains,and is of high in- 
ductance relatively to ita resistance; it also carries a secondary winding. supply- 
ing the third magnet, which retards the motion of the disc. In modification: 
the disc may be acted on by six magnets, or the second magnet may act on two 
opposite parts of the disc, and & part carry thesecondary windings supplying 
the third magnet; or one limb of the second magnet may carry the secondari 
winding, and the part be without any. The third magnet may be replaced by a 
solenoid acting on a separate conducting drum attached to the spindle and 
containing iron. The magnets may be supplied with proportional main ani 
shunt currents by the use of resistances or transformers. 3 claims. 


14,726. ''Improvemeats ‘in primary hatteries.” W. Rowbetham. Dated Jul 
4th, 1598. Relates to batteries of the kind described in Specification No. 2,37 
A.D, 1897, and consists in arranging the cells together in series and in steps, and 
in connecting each cell with the one next beneath it by a sipbon tube, so that 
the liquid flows through the battery, but the cells remain i: sulated from each 
other by reason of the bubbles of gas, formed during the action of the battery. 
хаса rise into the tubes and render the flow of liquid somewhat intermittent. 

claims. 


14,701. “‘tmprovements in electrical safety fuses or 'oust-outs. d И. E. 
Langdon. Dated Ju-y 5th, 1898. The fuse wire or strip is enclosed in a per- 
forntion in a refractory block, or in a groove between two blocks. In one 
form the fuse wire passes through a perforation in the block, being cee n- 
nected to terminals recessed in the block. The cover fita closely to exclude 
air. The provisional specification states that the block may be perforated for 
the escape of metallic vapours, &c. 2 claims. 

14,908. “improvements relating to electric accumulators er storage batteries ass 
to the manufacture of plates or electrodes therefor.” W. Н. Smith aad W. Willis. 
Dated July 5th 1808. Relates to plates or electrodes in which the active 
material is enclosed in perforated retaining-envelopes, and consists in making 
these envelopes in two parte, which preferably of celluloid, ebonite, or the like, 
with wide grooves on one side, and narrow grooves on the other, and the active 
material is placed in the wide grooves until it is flush with the surface, con- 
ducting-strips or rods are laid on the active material in one plate, and then the 
other plate also packed with active material, is placed on the former plate, and 
the two are pressed togetber. To facilitate these operations, the plates are 
placed on & hioged support, having projecting мөлү which enter the narrow 
grooves of the plates. In a modification, the second plate is replaced bya flat 
perforated plate. The plates are preferably used with the grooves vertical, the 
conducting-strips being attached to a содецечос bAt exten along the 
top of the plate, and having a plate or bar of ebonite attached to their 
lower ends to keep the active material from falling out. The edges of the 
envelopes are held together by folded pieces of celluloid, ebonite, or the 
like, which are slid over their edges. The electrodes when in use are kept 
apart by perforated strips of material which fitinto the narrow grooves, and the 
electrodes are held in place as a whole by elastic bands, retaining bars or plates 
being provided at each end of а group of electrodes, through which bars or 
pee rods are passed, some extending above and others below the electrodes. 

claims. 


23,168. 


improvements in electric rail brakes aad olectre-magaets thereler. 
Н. М. Leigh. (Gesellschaft zur Verwerthung.) Dated November 8rd, 1898. Relates 
to the magnet described in Specification 1,140, 1898. The reels and corre- 
sponding pole shoes are now made of separate pieces and built up. _ The 
magnet consists of а conductive core, conductive spools carrying wire coils ой 
the core, the coils being wound and interconnec to form a multipolar elec- 
tro-magnet with alternating positive and negative poles, brake shoes secured to 
the core between the tlanges of the spools and partly surrounding tbe Баеп, 
and outer brake shoes secured to and partly surrounding the end spools o 
the electro-magnet and having segmental faces and anti-friction rollers. 


2 claims. 
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JUNE 1, 1900. 


No. 1,175. 


THE ELEOTRIC POWER SUPPLY BILLS. 


Brg Jamas Krrson, after the Committee had consulted in private, 
seid that they had arrived at the following opinion: —“ That 
the value of electrical energy as a means for the transmission 
and application of power has been amply demonstrated, and its im- 
portance to the industries of this country iv admitted. The Oom- 
mittee accordingly advise that it is of public advantage to facilitate 
measures which may ensure a general supply of electrical power to 
all consumers who may seek to avail themselves of the economy and 


efficiency offered in the service of these sources of application of 


power.” 


The importance of the foregoing paragraph was mentioned 
in a “ Note in our last issue. At the clase of the con- 
sideration of the Darham and Tyneside Bills, the Committee, 
to whom all the electric power supply Bills have been referred, 
declined to give any decision on any one Bill until they had 
heard the evidence and arguments upon the whole group— 
and emphasised this decision with the remarkable opinion to 
which we have already alluded. . 

Howsoever this obiter dictum may disappoint the many 
opponents to measures relating to the supply of electricity 
which are now before Parliament, it must be hailed with 
satisfaction by the electrical world. Armed with the 
necessary Parliamentary authority vast companies can be 
floated to supply a cheap and economical source of power 
over large areas. By this means industries may be promoted 
in districts where hitherto, owing to the absence of water 
or other motive power, or the difficulty of obtaining 
coal, no industrial progress bas been made. Each 
cottage might even have its small motor-driven workshop. 
Other consequences may follow in the near future. As 
we have already pointed out in these columns (May 4th, 
1900, sub. tit. “ Electric Power Transmission ), the idea of 
distributing energy over large areas by means of electricity 
generated at the pit's mouth, suggested by Mr. В. Н. Thwaite 
in 1892, has now come within the range of practical politice, 
and we can only hope that the prophecy contained in a 
paper read by Prof. Forbes at the end of April before the 
Institution of Electrical Engineers may turn out to be 
true. 

In the ELECTRICAL Review for April 27th, p. 682, we 
published an article entitled “Electric Motive Power for 
Cottage Industries.” We there pointed ont that the 
Ungarische Allgemeine Eleotricitiits Gesellschaft and the 
Budapester Allgemeine Electricitiits Gesellschaft were about 
to erect a workshop in the neighbourhood of their central 
generating station, by means of which those engaged in 
any trade which requires only a small amount of 
power could obtain it at a very emall cost. Might 
not the same scheme be adopted in this country? 
Again, in our issue for September 8th, 1899, we pointed 
out the extraordinary effect of the cheap supply of 
electricity for driving purposes in the district of St. Etienne. 
In that district there are to be found no leas than 30,000 looms 


for weaving ribbon, 15,000 of which are in St. Etienne alone. 
' D 
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Of these a fair percentage are now driven by electric power, 
transmitted from the generating station of an enterprising 
company, situated about eight or nine miles from St. 
Etienne. The total power of the plant employed by the 
company at its various generating stations now amounts to 
2,000 H. P. ; : 

In addition to the many argumenta which have been, and 
may be advanced in favour of the supply of electricity for 
minor industries, there is one which we should like to place 


on record. The tendency of recent years has been for 
manufacturers and artisans, whose savings have made them 


capitalists on a-small scale, te engage in enterprise on the 
co-operation system—to sink their capital in limited liability 


companies, and await the result. While it would be im- 


possible to deny that many beneficial results accrue from such 
united action, which alone is capable of furnishing the 
capital for undertakings on a large scale, it may be suggested, 
` on the other hand, that individual enterprise and energy tend 
to become lost in the office of a great company or syndicate. 
The up-to-date member of a board of directors must 
inevitably be hampered by the less energetic of his oompeers; 
while that which may suggest itself to an intelligent board 
-of directors, may well fail to meet with the approval 
of the majority of shareholders assembled at an extra- 
ordinary meeting. Any measures which will tend to bring 
each man a little nearer to being his own master—if he 
wishes to be his own master—cannot fail, in our humble 
judgment, to have a beneficial effect. 


ONE or two interesting announcements 
were made at the annual meeting of the 
Institution of Electrical Engineers on the 


The Institution of 
Electrical Engineers 


24th ult. The Museum Committee appointed some time 


. ago is about to issue a circular to members and other persons 
calling attention to the intention of the Institution to make 
an historical collection of electrical apparatus, specimens of 
submarine cables, telegraph apparatus and other appliances. 
It is intended to invite those in whose possession historical 


apparatus may be to efford the ‘Institution facilities for 


cataloguing them, so that in the event of such apparatus 
coming on the market they may be sought after and obtained 
for the Museum. Others again may prefer the safety of the 
Museum, and entrust important relica to the care of the 
Institution. The members present at the meeting—poorly 
attended as it was—appreciated the progressive character of 
the report presented by the Council, particularly in its 
references to the absorption of the Northern Sooiety of 
Electrical Engineers and the formation of local sections. 
The amusing hite of the meeting, which enlivened the more 
or leas academic discussion of the balance sheet and 
accounts, were contributed by Mr. Raworth, who referred to 
the vanity of members in desiring to possess vellum 
diplomas, with the good result thereof that £48 profit on 
the vellam diplomas issued so far was transferred to the 
building fund. The President reminded those present that 
in the very room then used, at the Society of Arte, for the 
meeting, Sturgeon in 1825 first exhibited a soft iron electro- 
magnet. Mr. Swinton had calculated that in a recent 
electrical case at the Law Courts the lawyer’s fees ran up to 
about £5 per minute; we agree with him that the Institu- 
tion is well served, considering that it manages to gets its 
legal work done for nothing. Altogether it will be found 
that the report, when published, discloses & most satisfactory 
and progressive state of affairs, 


. United States, is certainly on a better 


Technical Education at the University of нта 
U.8,A.—The equipment of the mechanical and electri 
engineering laboratories at the пуш of Illinois, in the 

by far more com- 
plete scale than anything that has been attempted here. The 
mechanical laboratory contains six steam engines of various 
types, three gas and gasoline engines, five steam pumps, an 
air.compressor, four boilers of three different. types, each 
fired by a different system of mechanical stoker, an injector 
testing plant, besides the usual laboratory apparatus and 
machinery. The various power plants in the town are also 
available for outside testing work, and in each year trials are 
carried out on the plants in adjacent cities. A significant 
and valuable feature in the electrical engineering course is 
the recognition accorded to the growing specialisation in this 
branch of engineering. After the first 24 years of the 
undergraduate course, the work is divided into three groups: 
(1). General electrical engineering; (2) Electro-physical 
course; (3) Electro-chemical course. Direct current 
alternate current work is carried on in a room 46 feet wide 
x 146 feet long x 16 feet high. Special transformers are 
provided for all kinds of tests in polyphase work, and photo- 
metry receives due consideration. The University is lighted 
throughout by electricity, and the lighting and power plant 
is specially designed for testing. 


закла от cal са = Гаја кн 
appears to have been very busy daring his in 
Australia. He went out ү" advise the Sydney Town 
Council on the subject of electric lighting, and bis scheme has 
beenapproved. A resolution has been passed appointing Messrs. 
Preece & Cardew consultants to carry the scheme throngh 
at а cost of £150,000. Major Cardew was also asked, while 
out there, to prepare a scheme for the Redfern Council, and 
this came up for consideration in March. We have not 
heard the result. The Major then left for Melbourne, 

to report on the subject of electric lighting. It has been 
suggested to us that this information may give rise to serious 
trouble by leading to a general exodus of consulting engineers 
from this side, where they are rapidly becoming so few and far 
between. Our own apprehensions on this score are not very 
serious. 


The Effect of the Ottawa Fire on Electrical Works.— 
The Canadian Electrical News for May says that the electrical 
companies in Ottawa suffered heavy loss by the reoent fire 
which commenced in Hall, and which destroyed the major 
portion of the city of Hull and nearly 2,000 buildings in 
Ottawa. The fire totally destroyed the street railway power 
house and contents, but the new 1,200-Kw. generator dect 
connected to six Stillwell-Bierce horizontal turbines, which 
was installed recently in а new power house, was saved owing 
to its being built largely underground. The Ottawa Eleotric 
Company (the lighting company) being the result of tbe 
amalgamation of three former electric lighting ошаш. 
had six power houses, namely, one central distributing 
station and five sub-stations, one of which was a steam 
station, and another was devoted to an aro light exclusively. 
Four of these sub-stations, including the arc light station, 
were totally destroyed, even the walls of the buildings 
useless. The сошрапу was left with its oentral station а 
steam auxiliary. While the aro light station was burning 
negotiations were going on for machinery for temporary 
use. Letters of sympathy were received from the principal 
electric lighting companies in Canada, and valuable services 
were rendered by the Royal Electric Light Company, of 
Montreal, and the Toronto Electrio Light Company. When 
our contemporary wrote the company was engaged in setting 
up, in a building owned by Mr. J. R. Booth where some 
water wheels were available, a temporary sub-station which 
will enable it to carry on ita ordinary service while a new 
plant is being installed. The company was supplying nearly 
all its incandescent service and motor service. Three days 
after the fire 150 street lamps were going, and it was expected 
that by May 10th all the street lights would be on. The 
Street Railway Company did not stop running, althongh the 
service was limited to some extent for a few days. The 
are now running fall blast. It is the intention of the Ottaw: 
Electric Company to erect a new and strictly up-to-date plar ^. 


* 
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INDISPENSABLE AOCESSORIES ОР ELEC- 
: TRIC TRACTION. 


By HENRY E. P. COTTRELL, A.M.I.C.E. 


(Continued from Vol. 45, page 426.) 


SwITCHBOARDS. 


Tux details of switchboards vary to a considerable extent 
in accordance with the type of winding of the generatore, 
$.в., whether they are shunt or compound wound or col- 
lectively or separately excited, and with the presence or 
absence of accumulators ; while to a minor extent these 
details also vary in accordance with the use of the two and 
three-wire system of feeders respectively. Where small 
generators and few feeders have to be dealt witb, their con- 
nections are carried on the same board, but where the feeders 
ara шару and the generators large, the switchboard is divided 
into distinct portions called the main and feeder boardr. 
The most approved practice is to make up a switchboard 
from standard panels, each complete in itself; i.e., containing 
all instruments, switches, and connections required for work- 
ing it. These panels are supported by vertical angle irons, 
and by bolting them side by side a continuous switchboard 
is formed. 

Where the main and feeder panels are not distinct, each 
contains all the adjuncts required for workirg a given size 
of generator with its share of the feeder system, and tke 


board is made up of a series of what may be termed . 


nels are distinct 
consists of a series of identical simple 
panels, each containing the adjuncts for a given size of 
generator only, while the feeder board is similarly made up 
of a corresponding series of simple feeder panels only. In 
tome installations these two boards are united and con- 
tinuous, but in others they are for the sake of convenience 


identical compound panels; bat where the 
. then the main boar 
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kept separate and discontinuous. Whether the two board: 
are united or separate the practice is to place the main 
isteriug and measuring instruments on a panel by them- 
selves, and the equalising switches away from the boards also 
by themselves close to the generators. 
Fig. 96 is a representation of a compound panel, where A is 
the auto-circnit breaker set to open when the current exceeds 


а certain strength ; 5, the ammeter ; C, the lightning arrester ; 
D, the main switch, cutting out simultaneonsly the line, 
eqaalising und rail bus bars, from the generators; E, the 
voltmeter plug; F, the voltmeter bracket; d, a rheostat in 
series with the shunt field, regulating the brush potential 
difference; H, a rheostat in parallel with the series field, 
regulating the over compounding; 1 and J, the switches, 
cutting out d and H respectively. 

. Fig. 97 shows the connections of a board for compound 
wound generators. In the latter the field switch, A, iu the first 
position places a resistance (of the desired amount) in series 
with the shunt winding of generator which takes off the extra 
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current due to self-induction when generator is switched on 
or off. In the third position a second generator, to be put in 
р with the firat, is excited by the main current before 
ing actually in parallel on the cironit. The shunt winding 
is switched off simultaneously with its generator in every 
case. 
In the three-wire system two generators are connected in 
series, the middle wire being connected with the rails and 
the other two to alternate insulated gections as shown. 

With the three-wire system, which is better euited to double- 
track or single-track parallel-lire roads, the difficulty is to 
keep a perfect balance between the sections; this involves 
special arrangements, and the use of donble-throw quick- 
breaking switches which instantaneously transfer the feeders 
from positive to negative, or vice versd, to meet the fluctuation 
of the load. With very light loads all the feeders can be 
thrown on one side of the circuit and the ordinary two-wire 
system produced. In other respects the instruments and 
switches required are identically the same for the two systems. 

The use of accumulators as a reserve in electric traction 
installations is not yet by any means common, though usual 
in lighting practice. The essence of this system is the 
introduction of a small auxiliary generator to keep the regu- 
lating cells charged, and an automatic switch which cuts the 
generator, which is always in parallel with the batterier, in 
and out of the circuit when the tension in the batteries is in 
excess of, or in defect of, that of the generator respectively. 
When the load on the line is light the batteries are baing 
charged, and when it is heavy the latter ccme to the assist- 
ance of the generator. | 

The instruments used on switchboard work comprise 
cirenit breakers, lightning arresters, ammeters, voltmeters, 
wattmeters, and rheostats. The first of these are at once the 
most important and the most difficult to construct. A great 
difficulty of construction is involved by these instruments 
having to support the heavy sparking and burning of con- 
tacts resulting from the arcing formed when heavy currents 
at high potentials are broken. A circuit breaker has to 


E 


T hiting circuit 
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perform with reference to an electric plant, a function wholly 
analogous to that performed by a safety valve in a steam 
plant; it has to во regulate the pressure that it shall not 
exceed certain safe limits within which the plant has been 
designed to work. In the case of an electric plant an excess 
pressure can be removed as instantaneously by breaking the 
circuit, as would be the case ina boiler were it possible to 
open a safety valve with an orifice of dimensions large enough 
to allow the whole of the steam to escape at once. 
fanction of the weights or the coiled spring of the safety 


Fic. 93.—I Т.Е. Ormcorr BREAKER. 
(Alternating current, single pole ; 75—900 amps., 2,500 volts.) 


valve is in a circuit breaker performed by an electro-magnetic 
device which oomes into action as the designed limit of 
pressure in the circuit is approached. A circuit breaker, 
which is constructed in such a way as to afford the re- 
quired protection to a circuit, must possess the following 
characteristics :— 

1. The time required to open a circuit by the operation of 
the circuit breaker must vary directly with the proximity of 
a short circuit, г.., the nearer a short circuit approaches, the 
shorter must be the time required to break the circuit. 

2. The breaking of a circuit must be absolutely assured 
when the designed limits are reached, i. s., the opening of the 
muin switch bythe action of the circuit breaker must be 
certain without any possibility of “floating” within 5 per 
cent. of the adjustment. 

8. The adjastments of the circuit breaker must be constant, 
and not suoject to variation of any kind while in use, i. s., 
must give a quick reliable wide clear break at all times. 

4. The electro-magnet must develop not only the power 
actually required to release the catch holding the jaws of the 
main switch together, but additional power to assist in the 
rapid opening of the same, as well as of the subsidiary con- 
tacts which finally interrupt the circuit. 

6. The current carrying parts must be of ample carrying 
capacity, 80 that the heating of any part in constant use at 
actual rating shall not exceed 20? C. above the surrounding 
temperature, and their construction must be thorough so that 
they are not liable to get out of order. 

The I.T.E. (*inverse time element") circuit breaker 
thoroughly fulfils the whole of the above conditions, and is 
constructed under various types to suit all classes of work 
for which they are required. Figs. 98 and 99 show 
forms adapted for alternating and direct-current circuits 
respectively. In these instruments the main contact pieces 
have a constant tendency to fly spart, owing to the 
pressure of a heavy ooiled spring, and are retained in 
contact by a catch. The electro-magnetic device con- 
sists of a solenoid coil connected with an armature sup- 
ported by light springs. When the pressure in the main 
current passing through the solenoid reaches the limit for 
waich the devioe is set, the armature is pulled down against 


The . 


the pressure of the su ing spring and the catch keeping 
the main contact an ы tripped and the latter flies open, 
the opening being aseisted by the remainder of the energy 
developed by the descending armature. The main contact 
is supplemented by subsidiary contacts between copper 


Fra. 99.—LT.E. Cmourr BBEAKBA. 
(Standard switchboard О.Р. type, 300—600 amps., 550 volts.) 


springs and carbon rods which come into action on the main 
contact opening and finally break the cironit. The main 
contacts are laminated knife - edge contacts which аге 
multiplied numerically in accordance with the rating of the 


breaker. 
(То be continued.) 


HOMES FOR DISCHARGED SOLDIERS. 


Building Trades’ Gift to the Nation: Electrical Section. 


In our issue of February 2nd we gave а brief acoount of 
the movement organised by an influential Committee of 
architects and representatives of the building trade to pro- 
vide Homes of Rest for discharged soldiers. The Homes 
are now being erected at Bisley on presented for the 
parpose by Lord Pirbright, the materials, or their money 
equivalent, being given by various firms connected with the 
trade, and the cost of erection being covered by subscrip- 
tions to which not only employers but also large numbers of 
workmen are contributing according to their means. 

Abont £16,500 has already been subscribed in kind, and 
there is also, we are informed, about £2,500 in cash at the 
bank to the credit of the fund. When completed the 
Homes will be made over to the nation. The arrangements 
for their maintenance have been undertaken by the Soldiers’ 
and Sailors’ Help Society, which is under the patronage of 
Her Majesty the Queen, and which has the necessary 
administrative machinery already in existence, under the 

dance of H.R.H. Prinoess Christian and a strong Homes 
ub-Committee. 

There has been formed to make the arrangements for the 
eleotrical installation a committee consisting of the following 
gentlemen :—Messre. M. Byng, A. Collins, H. Edmunds, 
R. K. Gray, R. Wallis-Jones, А. B. W. Kennedy, F.R S., 
J. E. Kingsbury, W. L. Madgen, E. Manville, Sir W. H. 
Preece, K. C. B., F. R S., and Mr. R. P. Sellon, with Prof. 
Perry, F. R. S. (President I. E. E.), as chairman, Messrs. 
Alabaster, Gatehouse & Uo. as hon. treasurers, and Mr. W. G. 
McMillan (Seoretary I. E. E., 28, Victoria Street, S. W.) м 
hon. seoretary. Mr. Adrian Collins has given his assistance 
by drawing ap the specifications for the generating plant, 
wiring and fittings, and for any arrangements that may be 
found to be desirable for the supply of electric power ш 
the laundry, workshops, or elsewhere. As soon as this 
specification is ready the Committee hope to appeal 
to the electrical trade for gifts, either in money or 
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in kind, to enable them to equip the Homes ирс 
and they are hopeful that the contributions will not only 
suffice for this but will provide a snbstantial surplus 
that may be handed over to the Prinoess Ohristian's fund for 
the maintenance of the Homes. Already very satisfactory 


! 


Table I. gives the outputs, &c., of the various generating 
sets in the French Section, and Table II. gives the same 
information for the Foreign Section. From these it will be 
seen that the total ontput is 20,245 Kw. (necessitating a 
total of 36,155 I. H. P. at the engines), divided up as 


progress has been made, as has been notified from time to ^ follows :— 
time in our columns. | Continuous current . . 90 sets giving 8,260 xw. 
Although no special inducements can be necessary to sup- Single-phase alternating current 2 „ „ 1.270 „ 
port во good a cause, it may be mentioned that the electrical Two „ " " 17 AE P 
trade will benefit by the establishment of the Homes, inas- Tures „ " » Me cd 
much as it has been arranged that a discharged soldier who Total , 20,245 RW. 
TP - E 
g oralli prior to service ө colours, or 19 seta in the F Section provide 
connected with these trades whilst a reservist, will have * i 9.085 EW 
preoedenoe when а selection has to be made for a place in Two-phase alternating ourrent: . 480 „ 
the Homes in qusstion, so that the Homes will always be з 2 ý „. 4510 „ 
identified with the interest of the donors." The committee whilst the outputs of the 19 sets in the Foreign Section are 


is assured that all branches of the electrioal trade will rank 


divided up amo the various oountries as shown in 


with the sections of the building trade already assisting the Table III. It зр ipsae that the Willans & Robinson 


scheme, іп the enjoyment of such privileges as may 
be granted to the building trades jeg with the T PN III 
Homes forming the gift. ° 
Con- | Alterna- | 
Number | tinuous |ting single Three- тоа, 
of jin conent: phe раве: опро В 
THE GENERATING PLANT AT THE PARIS up qs 
Germany... 4 850 | 1,020 | 2905 4,175 
EXHIBITION. Great Britain з 1900 „ i 1.900 
— Austria 2 | 900 B 510 | 1410 
Tg pa 1 : " 870 70 
IRTY-EIGHT generating sets will supply energy for light ungary " " 
and power to the grounds and buildings of the Exhibition. Uy... Eh 1. AES -— 
è è eee 99 " 
ros these аге in the French and half in the Foreign Zwitserland 3 200 250 500 | 950 
ТЛ, — 
For the following details we are indebted to L. Electricité Total — ..| 19 | 5175 | 1,270 | 5,725 | 12270 
à l’ Exposition de 1900, | | 
TABLE I.—FRENCH SEOTION. 
— Maker of engines. | Makers of dynamo machine. Ind. H. p. Kw. ee ог | Amps. Volta. PLN 
1 Société Alsacienne de Constructions Mécaniques. 1300 | 675 | çontinuous | 1,400 | 5000 
2 | Orépelle & Garand. Decau Alus. s 1,200 675 IET 2,800 250 
3 é é de Laval Maison Bréguet 300 170 ñ 700 250 
3 Société de Laval. Maison B:óguet. 900 | 170 x 700 250 
4 Compagnie de Fives-Lille. 1,200 675 triphase 180 2.300 50 
5 | Piguet & Oo А. Grammont. |. 600 340 a 2,200 50 
6 | Garnier. Etabl. Postel-Vinay. 400 325 continuous 450 500 
6 | Garnier. Etabl. Postel-Vinay. 135 76 ii 150 500 
7 | Dejardin & Oo. Boo. Eclairage Electrique. 800 440 triphase 95 3,000 50 
8 | Bidtrix, Nicolet & Oo, Boc. l'Eolairage Bleotriqus. 350 190 continuous 760 250 
9 Р.& A Faroot. 850 | 480 biphase 155 | 2,200 42 5 
10 | Weyher & Richemond. Daydé et Pillé. -1,000 560 continuous 2,240 250 
11 | Weyher & Richemond. Cie Gle Electrique, Nancy. 500 280 triphase 52 3,000 50 
12 | Weyher & Richemond. Blectricité et Hydraulique. 1,000 560 i 150 3,200 50 
13 | Delaunay-Belleville. Maison Bréguet. 1,250 700 j 190 2,200 50 
14 | Boc. Anciens Btab. Cail. Cie Thomson- Houston. 1,200 675 » 65 5,500 25 
15 | Dujardin & Co. Schneider & Cie. 1,500 840 ч 280 3,000 50 
16 Société Anonyme Hauts-Fourneaux, Maubeuge. . 500 280 continuous 1,120 250 
17 | Boc. des Ind. Economiques gas Cie Gle Electrique, Nancy. 120 65 в 260 950 


engine. 


TABLE II.—FoREIGN SECTION. 


— Nationality. Maker of engines. Maker of dynamo machine, Ind. н.р. KW. манша Amps. Volts. алеп су 
21 | Great Britain H continuous 1,120 250 
22 " Willans & Robinson. iemens Brothers. 5 2,630 500 
23 " Galloway. ther & Platt. öğ 1,120 250 
94 | Holland... Stork. Electrotech. Industrie. a 600 500 
25 Germany.. Augsbourg. Helios Elek. Anl. Act. Ges. altern. single 480 | 2200 | 50 
26 9 Narnberg. Schuckert. triphase 100 5. 000 50 
27 " Borsig. Siemens & Halske. н 340 2,200 50 
28 # Nurnberg. Lahmeyer. н 95 | 5,000 50 
29 | Belgium Oarels. Kolben. i 150 | 3,000 50 
30 2 Bollincks. Electricité et Hydraulique. н 170 | 2,200 42 
31 Е Van den Kerchove Pieper. Е 150 | 2,200 50 
32 | Austria... | Ringhoffer. Biemens & Halske. continuous 1,800 500 i 
" ..| Erste Brunner. ans phase 140 | 2200 42 
алг Гап Gars. " 180 | 2,300 50 
35 | Switzer Sulzar. Oerlikon Company. altern. single 110 | 2,200 50 
38 н W Oerlikon Company. triphase 1 2,200 50 
99 . " Mert x. Alioth. continuous 400 500 bos 
40 | Italy Tosi. Schuckert. ii ,400 500 
41 " Tosi. Bacini. i 700 500 
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2,400-H.P. engine, coupled to Siemens dynamo, gives a 
larger output than any other get in the Exhibition, although 
on ош of the high speed it is, of course, not the largest 
in balk. | . 

Coming now to the boilers, which are in two batteries, 
there are in all 92 boilers divided amongst 18 different 
firms as tabulated in Tahle 1V. The largest groups 
are those of J. & A. Niclausse, Babcock and Wilcox, 
and Naeyer & Co., with 21, 14, and 10 respectively. 
It wil be noticed that the majority of the boilers 


TABLE IV.—BorLzBs. 


Number Produc- 
CRR Type of 
. boilers. boiler. et e 
1&15| J. & A. Niclausse, Paria... | 21 water-tube | 35,0C0 
2 | Orepelle-Fontaine, la Made- 1 ý | 800) 
leine-lè:-Lille i 
3516 | Восіс 6 des Gé.éeateurs 7 - 28,500 
Mathot, Rceax-les-Arras 
4 &14 | Babcock & Wilcox, Paris... 14 " 35,000 
5 Raer & Oo., Bt. Danis ... 6 m 20,000 
6 | Montupet, Paris .. ... 11 semi-tbula } 10.000 
7 B: é vix, Leflaive, Nicolet, 1 water - tube 2.700 
8:. Etienne | 
7 Solignac, Grille & Oo., Paris 1 т 1160 
8 DOR pagnie де Fives-Lille, 3 semi-tubula: 6,250 
8 \ 
9&12| Da Neves & Oo., Wille- 10 water -· tube 35,000 


br 
11 | Galloway’s,Ld., Manchester 


13 | Butzner & Gamper, Bos- water-tu 2,000 
nowicz 

17 | Steinmüller, Gummersbach " 17,500 

18 | Petry-Dereux, Dü:en 3,720 


19|| Ewald Berninghaus, Dais- Oornish 12.700 


20 bourg  ... 

21 | Petz id, Düren - 
22 | Simonis & Larz, Berlin ... 
23 | Pauckech ... jus € 


в ва м QU м һб» 


” i 2,160 
water-tube 3 250 
OCorni 1.700 


are of the water-tube type. When all the boilerg 
are working at full power they will evaporate 284,630 
1 of water per hour. Assuming, however, that 
the load is only 200,000 kilogrammes in actual working, 
then with 74 kilogrammes evaporated per kilogramme of 
fuel, the total consumption of coal per day of seven hours 
comes out at about 200 tons. | 


A TWO-PHASE PLANT IN А BLEACHING 


Тнк modern bleaching works contains much machinery 


which is in continnal operation during working hours. 


Many of the machines employed in the 
process require a constant supply of energy, 
and the accompanying illustrations show 
how readily adaptable a two-phase system 
of distribation is for such es. The 
photographs were taken at the works of 
J. Burt-Marshall, Esq., Luncarty, near 
Perth, where a plant has been in successful 
operation for some time. The power is 
supplied from a low speed mill engine 
which drives a countershaft through a 
rope transmission. The countershaft 
carries а spur gear which meshes with 
a pinion on au auxiliary shaft. From 
this shaft two two-phase Westinghouse 
alternators are driven, also a small exciter, 
as can be seen in one of the illustrations. 
The alternators are eight-pole two-phase 
machines of 60 Kw. each. They generate 
current at 220 volts with a periodicity 


Gallowa 15,000 ' 


mutated into a direct current by the small commutator shown 
on the outside of the bearing, it is generated in the secondary 
of asmall transformer located within the spider of the armature, 
the primary of which receives current at full pressure. By 
this means the machines are self-regulating. 

The Westinghouse switchboard consists of four panels, one 
for each generator and two feeder panels. The 
panels each contain a voltmeter, two ammoeters for the 
two phases, and the necessary switches for the two-phase 
circuits together with synchronising apparatus, for the alter- 
nators are worked in parallel. Rheostats governing the 
alternator field current are located on each generator panel. 

The two-phase current is converted into mechanical energy 
through Westinghouse induction motors, two photographs of 
whioh are shown of the smaller sizes. ‘There are two 75-H.P., 


^ one 20-H.P., one 10-H P., one 74-H P, and one 5-H P. motors 


distributed throughout the works and driving through belts. 
These motors are of the Westinghouse standard two-phase 
induction type. The motor can be reversed by means of the 
awitch shown in one of the illustrations when it is necessary 
to alter the direction of the rolls. 

In addition to the motor load, the works are lighted with 
incandescent lamps supplied through transformers from the 
alternators. 

The flexibility of the two-phase system of distribution is 
well illustrated by this installation, The low pressure carri 
makes it free from danger, and the alternators respond quickly 
to sudden changes of load which ocour during the stopping 
and startiog of the motors. | 


RS — 


LEGAL.. 


CRHAURmLAm & Ноокнлм v. Maron or BRADFORD. 

| An Important Judgment. 
Mn. Jusrion FARWRLL, in the Chancery Division on Friday last, 
delivered judgment in this caze. The facts sufficiently appear from 
the judgment. 

Mr. Justice Fanwaxt said: The plaintiffs reek for an injunction to 
restrain infringement of this patent, No. 4,225, of 1887, for improve- 
ments in electricity meters, parts of which improvements are 


‘applicable to dynamo electro-generators and motors. The defence is 


a denial of the infringement, and a plea of the invalidity of the 
patent. The plaintiffs’ patent has been before the Oourt in another 
action, tried before Mr. Justice Wills in February, 1897, when, on 


speci 
ith respect to the first claim Mr. Justice Wills has held, and both 
sides agree, that this is a claim for a combination, that is to say, that 


the invention consists in the combination in the plaintiffs’ meter of a 


number of appliances either for the purpose of producing a new 
result, or for the porpose of producing an old result by new means. 


of 120. The exciting current necessary 
for full load is seven amperes at 125 volta, 
part of which is supplied from the 
exciter and part by the auxiliary winding 
on the armature of the alternators, the current through which 
їз proportional to the main current. This current is com- 


Two РНАВЕ PLANT IN 4 BLAG WORKS. 


The appliances combined may be either new or old, or partly new 
and partly old, and the patent may, if aptly framed, effectually claim pro- 
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` tection for such of the appliances as are novel, as subordinate integers 


= 
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in addition to the in contained in the combination and protected 
by the patent, It is contended in the present esse that the third 
claim is not merely a branch of the combination, but is also an inde- 
dent integral . I: is also contended by the plaintiff that he 
atroduced for practical purposes a new principle or idea in the 
construction of meters. Іс is, of course, well settled that a mere idea 
or principle cannot bs the subject matter of a patent; there must be 
some concrete form to which the principle is applied, and that con- 
orete form must be defined and limited, for if the claim is in general 
terms for every mode of carrying the principle into effect it becomes 
а claim to the principle 


The first question that 
I have to consider ie 


taken, has the defen- 
dant, thoagh not 
taking exactly the 
y combination 


ET the patent ls 
Шы Би оз 


эъ 


—— 
| “~~ 
— 
~~ 
wm 
ZN 
» 
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. 068804 ; bat if the result 
‚ is novel in that it pro- 
. decesa new instrament 


| 
(36, Oh, Div. 764), 
“ When there is really 
an ingenious novelty, 
the idea that the com- | 
bination will p | 


powerfal; he stated that before 1887, although magnets 
һай been known and used as constant with a weak field, yet when 
magnetised so asto become powerful, their constancy was not only 
unknown, but not believed in. Не said in effect that perma- 
nent magnets were really considered inapplicable for the purposes 
of a meter by reason of the incompatibility of power and 
constancy, a fallacy which he considers he exploded. This 
is material from the point of view of the principles which 
have already stated that if this idea is really novel it would form 
part of the invention found in the combination within the meaning 
of th: words of Lord Bowen quoted above. Bat on the evidence I 
find the contrary to 
be the fact: I think 
I do no injustice to 
the plaintiff if I look 
at his own specification 
to assist me in judg- 
ing of the probability 
of the reality of this 
alleged discovery. Oae 
would expect to йаа 
there & statement of 
the new principle, and 
not the less because it 
was destructive of an 
old fallacy. If a 
patentee had really 
discovered for the first 
time that power and 
constancy were com- 
patible, and knew 
that all other elec- 
tricians believed them 
incompatible, he 
would never direct the 
construction of an in- 
strument with very 
powerful and very 
constant permanent 
magneta without cal- 
ling attention to the 
fact that the existing 
belief with reference 
thereto was fallacious. 
He would surely know 
that the expert, un- 
instructed as to this, 
would af once cast 
aside his specifica- 
tion as that of an im- 
practicable dreamer. 
I have further than 
this the oral evidence 
of witnesses of ex- 
perience and standing 
entirely contradicting 
the plaintiffs’ state- 
ment. Further than 
this, the specification 
really states no 
tangible principle at 
all; all magnets neces- 
sarily have some con- 
stancy and some 
strength; to say that 
magnets are to be used 
which are both power- 
ful and constant, is 
simply to state that 
you must make your 
magnet as powerful 
as is consistent with 
its constancy, it be- 
comes а mere question 
of degree, and no 
principle is involved, 
and no practical dir- 
ection given in the 
specification. Farther, 
it is clear on the 
evidence that before 
1887, the practice of 


~ 


. а new result, ageing powerful 
novelty in the idea is magnets, and thereby 
part of the merit of ЫБА ЬЕ making them constant, 
the very combination." | was well known. 
Now in this case the Two-PHaSE PLANT 18 A BLEAOBING WOBES. There was nothing to 
object to be produced prevent the defendant 
isan electricity moter m his 


kor lighting and motor purposes; such meters were not new in 1887. 


-Blectricity, as a mode of lighting, was well known, before 
. 1882, when the first General Act relating to electric lighting was 
passed, and meters for the purpose of measuring the article supplied 


were & adjanct for the commercial success of any system 
of lighting. МЕ. шташ made meters in 1884, and Mr. Edison at 
or same time. Those meters were, of course, of a different 
type to the plaintiffs’, but they were not the less instruments for 
. But then it is said that the plaintiff dis- 


electrici 
covered and applied for the purpose 


i 


: his meter а novel princip 
namely, that magnets coul 


br ч Now, the objects aimed at by the plain 
be at the same time permanent and 


magnets constant by artificial ageing, and from using two or 


three if one was found insufficient, and the defendants, in 


fact, used formerly three, and now use two comparatively 
weak magnets which have been rendered constant by а 


y 
de, is neither novelty of object 
aimed at, nor of idea or principle involved, and I approach the 
consideration of claim 1 as а combination E раге and simple. 
defendants are 
in this respect. Both make a meter; but the plaintiffs is a 
current meter, the defendants isan energy meter. The —— n 


912 


THE ELECTRICAL REVIEW. 


[Vol 46. No. 1,175, Тони 1, 1900. 


е 


is tomy mind material. The current meter measures current only, 
and is incapable of measuring anything else. The energy moter 
nergy—that is, both the pressure and the 
quantity. The Board of Trade unit is energy, not current. 
Mr. Ferranti stated the essential difference to be that in an 
energy meter the two parts of the motor, namely, the arma- 
ture and the field, must be connected, the one in circuit into the 
lamps to be measured, the other across the circuit, so as to receive 
the voltage of the cirouit. The current meter deals only with the 
main current of the circuit flowing to the lamps. Farther, it is 
essential to a current meter, and is so stated in the specification, that 
there must of necessity be an electromotor with a constant, or nearly 
constant, field. In an energy meter such а constant field would be 
destructive. Farther, the energy meter will not directly measure 
current at all. It is true that if you have, in fact, a constant , 
you can calculate from your energy meter, and the amount of energy 
shows thereby what amount of current has passed. Mr. Moulton 
founded an ingenious argument on this. He said that by Act of 
Parliament the potential was allowed to vary only to the extent 
of 3 or 4 per cent., so that it must be practically constant, and 
that at Bradford the defendants supply was so good and regular 
that the potential was practically constant, and further that 
the defendants knew and intended that their meter would 
measure current, in effect, because of the use by the defendants of 
а compound winding for the purpose of starting. This wasoriginally 
the second claim in the patent, but was struck out and is admitted to 
be old. It is said, however, tbat this compound winding involves ав 
& necessary consequenoe the existence of а constant potential, 
constant, that is, in the sense that a meter supplied with this and 
adapted for a circuit of 100 volts could not be used on a circuit of 
200 volts. All these contentions appear to me to be fallacious. The 
fact that the defendants at Bradford have hitherto supplied elec- 
tricity at a constant uniform pressure does not render it un 
to have a meter capable of measuring, whether they do or do not keep 
up such uniformity. To hear is not necessarily to obey, even between 
an electric lighting company and the Board of Trade, and to say 
that the defendants had not proved that they have deviated in the 
past from the Board of Trade regulations is to attempt to turn their 
virtue against them in a way quite unwarrantable. The point as to 
the compound winding also comes to nothing. It is usual to have 
currents of either 100 volts or 200 volts, and it is not usual 
бо vary the vcltage more than a small percentage, взу, 
15. The use of an old appliance for a circuit of a particular 
voltage is in no way inconsistent with the measarement of the varia- 
tions of possible within the range of fluctuation usual in such 
а circuit. It is perhaps not immaterial to add that in the csse before 
Mr. Justice Wills the defendant used a current meter, and the present 
plaintiff in that act relied, and in part succeeded, on the distinction 
between energy and current meters, and further, the plaintiff told me 
that he himself gave evidence аё to the distinction, and accepted 
his counsel's statement that he had taken the simpler problem. 
Farther, the plaintiff, at About the same time that he took out his 
present patent, obtained another patent for an energy meter, and 
accurately described his energy meter as combining the parts of elec- 
tromotors of the kinds described, whereby the driving force acting 
on its armature is ional both to the quantity of the current 
to be metered, and to its electric force. Farther, I hold, on the evi- 
dence, that the defendants meter will work with alternating 
currents, and that a meter made in accordance with the directions in the 
plaintiffs! specification would not. so that the defendants’ meter not only 
measures that which the plaintiffs will not, namely energy, but is also 
appropriate to currents to which the plaintiffs’ is not. The plaintiff 
is in this dilemma—if he claims that bis patent extends to alternating 
currents, he has given no directions by which an instrument could be 
made to work therewith, and his patent would therefore be void. If, 
on the other hand, he does not claim that it is within his patent, he 
admits that the defendants’ meter performs an important function 
that his cannot. It is not necessary for me to determine on which 
horn of the dilemma the plaintiff is impaled, but I will assume the 
latter, as being more favourable to him, and I do this the more readily 
asthe defendant does not press me to hold the plaintiff patent bad 
unless it is absolutely necessary to bis case. It appeared in evidence 
that in 1887 alternating currents were little used in a manner which 
required to be metered, and that no machine for alternating currents 


ше, in fact, ever been made, or attempted to be made, in accordsnce : 


the plaintiffs’ specification. I hold, therefore, that tbe object 
aimed at and attained by the defendante’ meter is both more 
extensive and more practically useful than that attained by the 
plaintiffs. Then it is said by the plaintiffs that the defendant has 
taken the material part of his comb. on, and has used the governing 
idea s by the inventor. Both the meters necessarily have a 
motor to supply the driving power, and a magnet to supply the 
braking power, and a commutator. The great practical difficulty 
experienced by inventors in devising a form of meter that would work, 
was static friction; as Mr. Hookham pat it, “The forces at our 
disposal that act for us, are so extremely small that we should say that 
static friction which obeys the wrong law, is our principal difficulty." 
In order to obviate this difficulty, Mr. Hookham commences by 
enlarging and making as powerful as possible the forces which act in 
' therigbt way as he put it, It is the exaggeration of the electrical 
forces which is as important as the diminution of the static friction." 
This diminution is effected partly by the mechanical contrivance of 
bare or anti-friction rollers, and this also which he regarded as more 
important, by a commatator which acted by means of mercury cups 
instead of ordinary solid brushes. His complaint is, in fact, that 
the central idea, namely, the exaggeration of the elec'rical forces is 
his idea, and is taken by the defendants. He admite that the defen- 
dante’ commutator and other mechanical anti-friction contrivances 
are entirely different from his own, but so far as the combination 
claim is concerned (having regard to what I have already dec;ded as 


to the knowledge of the possibility of the co-existence of power 
constancy in magnets) any argument in support of claim 1 must 
on the novelty of the use to which the idea of this ol 
forces is applied. The substance of the argument, as I understand it, 
was put thus by Mr. Moulton; the two things that Hookbam found 
out were these: (1) that he could have his brake so powerful in the 
way adopted by him that he could afford to havea large driving 
power; and (2) that he could make a commutator so frictionless that 
with that brake power he could get practical accuracy ; and he says that 
the combination of these two steps was Hockham’s invention and 
ensured success. But I find as a fact that it was known before 1887 
that you could by the exaggeration of the electrical forces render the 
amount of friction with which you bad to deal less important. Ia 
addition to the oral evidence I refer to Uppenborn's vsper of 
February, 1884, and Maroel Deprez's patent, Jannary, 1884, and 
Ayrton and Perry's patent. There always remained a residwum of 
friction, too great to be got over by mechanical appliances, if. any 
commutation that was known prior to 1887 was used in tbe meter. 
The new step taken by Hookham in his meter was that he invented 
& form of commutator with an ingenious arrangement of mercury 
cups, whereby he avoided the friction produced and then supposed 
fo be necessarily produced by brushes altogetber. The real step in 
advance that Hookham took as compared with Ayrton and Perry 
was the addition of this commutator to the means for 

tbe electrical foroes which were then well known. Both Ayrton and 
Perry, Marcel Deprez. Siemens, and the plaintiff exaggerated their 
magnetic forces, but this exaggeration was not sufficient to ensure 
success for ару of them, But the defendant used a commutator of 
an absolutely different nature from the plaintiffs, He has 
solved another problem, and has shown that brashes can be 
successfully used if they are silver-tipped and if silver is 
used in other respecte, as pointed out by the witnesses. This is not 
the case of a mere mechanical equivalent, bet of a new appliance. 


and 
rest 


Tho plaintiffs’ case on claim 1, in my judgment, fails entirely. There 


remains claim 3, and as to that, Mr. Moulton says that claim 3 is 
not a combination, but a subordinate integer, and be claims thas bis 
client is entitled to an electricity meter, to a monopoly for permanent 
magnete, rendered permanent and constant by their special form, 
used to form either the brake or the armature fisld. Now the 
plaintiffs magnet is wbat bas been called a compound or built-up 
magnet. and is absolutely dissimilar in form to the defendanta’. The 
plaintiffs’ is of a very form; the defendants’ is the common 
horse-shoe, and the witnesses say that that form із а material circum- 
stance in considering a magnet. If Mr. Moulton were claiming as his 
subordinate integer the particular form of magnet described in his 
specification and-drawinogs, and no other, he might possibly rely upon 
Mr. Justice Wills’ judgment as a decision in bis favour Ни 
Lordship says that Hookham did invent a form of per. 
manent magnet, with great splayed ends where the continuity was 
broken. I understand this to mean a magnet, such as is described in 
the specification, as having very large polar surfaces closely fronting 
each other, so as to form a narrow slit in which the diec armature 
revolves. Іа the case before Mr. Justiee Wills the defendant used a 
magnet similar to the plaintiffs! magnet, and was restrained, but this 
will not be sufficient for the plaintiffs in the present case, and Mr. 
Moulton, in fact, claims a monopoly of all magnets with large polar 
surfaces close together. I have very great doubt whether such a 
claim could ever be sustained ; it is exceedingly difficult to say what 
is large in respect to surface and what is close together, and while I 
feel convinced that Mr. Justice Wills did not decide this point in 
апу way that amounts to plaintiffs’ contention, I am not quite sure 
that he meant to decide that tbe particular form of msgnet was well 
claimed as an independent subordinate integer. I should myself read 
the third claim as subsidiary to the first, so that the novel form of 
magnet is claimed as one portion of а combination aad 
not as a se invention. Bat however this may be, I 
am of opinion that the defendants! magnet does not come 
within any fair interpretation of the plaintiffs’ description of per- 
manent magneta with very large polar surfaces. Further than this, 
in my opinion, permanent magnets with polar surfaces closely fronting 
each other so as to form a narrow slit, in which the diso armatare 
revolves, were known before 1887, and there is no novelty in anything 
that the plaintiff claims in claim 3 unless it be the particular form of 
his magnet. As Mr. Justice Wills puts it in his judgment, the idea of 
using the Foucault currents for producing braking action is clearly noi 
new, nor is the idea, in a general way at least, of applying the braking 
action to an meter. He points out that it is described in 
definite terms in Ayrton and Perry’s s tion—the revolution of 
magnets in front of a disc being indistinguishable in principle from 
the revolution of a disc in front of the magnets. In addition to the 
evidence before Mr. Justice Wills, I have Siemene’s energy measurer, 
with Marcel Deprez's paper thereon in 1884. Siemens“ instrument 
had an axis with wings revolving in paraffin; Marcel Depres's sug: 
gested in 1884 an improvement upon this, by substituting for it a 
copper disc revolving between the poles of а permanent magnet, and 
he continues: “The rotation of the disc between the poles of tbe 
magnet will have the effect of developing in the interior of the dise 
induced currente, following a well-known law which I formeriy 
applied in my magnetic speed indicator, exercising on the magnet 
a magnetic force proportional to the first power of the speed. 

This accurately describes the defendants’ machine. It is true that it 
does not describe any particular form of magnet, but ordinary horse 
shoe magnets with polar surfaces, close to each other, were well 

known, and the magnetic speed indicator to which the writer referred, 
is described in a paper dated 1881, which contains drawings of 

magnets, two of which (figs. 5 and 7) are practically indistioguishable 

from the defendants’ magnets. As a matter cf constraction of 

Marcel Depres’s paper of 1884, I should say that the magnet that would 

be naturally taken by the reader in the absence of specific directions 

would be one of the magnets shown in the drawings relating to the 


P 
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speed indicator therein mentioned. For these reasons I come to the 

conclusion that the plaintiff bas failed to show any infringement of 

his t, and it is therefore unnecessary for me to expres ord 

opinion as to the validity of the patent. I dismiss the action wi 

coste, aud I see no reason for making any distinction between the 

costs of the action so far as it relates to the validity of the patent. 
The action was accordingly dismissed. 


BILLS BEFORE PARLIAMENTARY 
COMMITTEES. 


MANCHESTER СоВРОВАТТОН Tramways. 


A OOMMITTEB of the House of Lords, of which Lord Newton is 
resident, sat on Thursday last week to consider the Manchester 
Dereosatine Tramways Bill. 


in adjacent boroughs with the consent of the local authorities. 

Mr. Воүги (chairman of the Manchester Tramway Oommittee) , 
givicg evidence in support of the Bill, said that the Corporation 
were most anxious to relieve the congested state of the traffic in 
Market Street, and that as the electric cars would be without 
Боке. they would take up much less room than ordinary horse 
vehicles 

Oa Wednesday the Cuter Con;TaBLe ор MaNOHESTEB spoke of 
the great inconvenience of the present system of tramways, and the 
great congestion of treffis it led to. Uader the new system with 
electricity as the motive power, the cars would travel quicker, and 
there would be fixed stopping places. 

The Town Otzsx or MripprRTON, said the Borough of Middleton 
had voluntarily entered into the agreement scheduled in the Bill in 
di is to & tramway system connecting Middleton and Manchester. 
Oommittee decided to pass the Bill. 


BLACKPOOL, бт. ANNE'S ABD LYTHAM TBAMWAYS. 


Ox Wednesday and Thursday last week, Mr. W. H. Holland's 


Committee of the House of Commons considered the Bill promoted 
by the Blackpool, St. Anne's, and Lytham Tramways Company fo 
obtain powers to lay down a double line of tramway ween 
Blackpool and Lytham. Opposition was offered by the Oorporation 
of Blackpool and by а number of owners of property. 

Is was explained by the promoters that the existing tramline, 
which was electrically worked, had been opened sirce 1898. At 
present the company were allowed to run the tramways at the rate 
of 8 miles an hour, but this they asked to be allowed to increase to 
а уер the increased speed having been sanctioned by the Board 


Having heard evidence the Committee found the preamble proved. 


BANDGATE AND Нутни Tramway. 


Tue House of Lords Oommittee, presided over by Lord Brougham, 
on 24th ult. had before it the scheme of the Sandgate and Hythe 
Electric Company to construct tram-roads from New Romney to 
Folkestone, to be worked by electricity on the overhead trolley 
system. Tae Committee decided to reject the scheme. 


HvuDDEESFIEZELD CORPORATION TRAMWAY. 
On Tuesday and Wednesday last week, the Select Committee of the 


House of Oommons, presided over by Mr. Jeffreys, had the recom- 
mitted Bill of the Huddersfield Corporation before them. The Bill 


was originally before the Committee in March and was reported in- 


the Exroraican Review of March 23rd. Powers were sought to 
convert the tramways from steam to electric traction, and to extend 
them both inside and outside the borough. The capital for the 
outside extensions would be found by Oorporation and they 
would work them, but the local authorities concerned would have 
the option of purchasing the portions within their areas at the end 
of 21 years. The capital powers asked for were £399,000. In March 
the Committee approved of the extensions inside the borough, but 
in view of the fact that notice had been given of the appointment of 
a Committee on Municipal Trading they did not consider they ought 
to grant such a large and extensive system of tramways as was 
sought outside the borough boundaries. 

The CHUAN now announced that the House had relieved them 
of this difficulty by passing a resolution authorising them to ocon- 
sider and report as to the expediency of re-inserting in the Bill the 
powers to construct additional tramways outside the borough. 

Mr. Вагғоса Browns, Q O., addressed the Committee in support 
of the Bill, and said that the opposition of the Lancashire and 
Yorkshire Railway was now withdrawn. j 

The CHAIRMAN pointed ont that it looked as if the Huddersfield 


ration were going to exploit the outside districts for its own 
profit, and the Oommittes would like to know if the other local 
authorities were going to get any share of profit. | 

Me. Batrour Browns said the Corporation stood the ritk and took 
the profit, but there would Ъз а provision inserted giving the local 
authorities power to purchase at the end of 21 years, and they would 
take over a valuable undertaking at the price of old iron. 

P a was then called to show the need of tramways in the 
ict. - 

Riplying to the Onarnuan, Mr. Rax, QO, said it was estimated 
that roughly £140,000 would be spent in the outside districts. The 
expenses of promoting the Bill would be paid ont of the rates. 
There were borrowing powers in the Bill providing that the costs 
should be repayable in five years, and the remainder of the expendi- 
ture reg to be repaid in 30 years or less, as the Board of Trade might 


The COgAIRMAN said the Committee thought the expenses ought to 
be paid in three years. 

The Committee declared the preamble of the Bill proved, and in 
the consideration of the clauses no alteration was made as to the 
period of repayment of the expenses. 


Grasdůow Disrmor TBRAMWASS BILL. 


А Сомытттвв of the House of Lords, presided over by Lord Herrier, 
commenced on Thursday of last week the consideration of the above 
Bill, by which it was proposed to incorporate a company, and to 
authorise the construction of certain tramways in Renfrewshire and 
Lanarkshire. ; 

Mr. PEMBROKE STEPHENS the case for tbe promoters, and 
said that it might be sta‘ed that the promoters came before the Com- 
mittee with the goodwill of the local authorities concerned. The 


gauge would ba the same as on the existing systems, and the tram- . 


ways would be worked by electricity. — . 

Mr. Wu. BaABBRINGTON, who prepared the plans for the scheme, 
said the system adopted was the overhead trolley system. The gauge 
was the same as that of the tramways of the Glasgow Corporation, 
viz, 4 feet 72 incher. A general point of opposition stated in all the 
railway petitions was, that an electrical system would interfere with 
their electric signalling apparatus, but there was absolutely nothing 
in that, where the wires were properly insulated. The total estimates 
for the works was about £180,000, which included £30,000 for gene- 
rating stations in Paisley and Renfrew. 

A great deal of evidence was then called to prove the inadequacy 
of the existing tramway system in the districts. 


Оа Friday, evidence was given in support of the Bill by many 
local witnesses. 

Mr. Јони MaTHIESON, treasurer of the Burgh of Paisley, said he 
felt satisfied that a good system of electric cars, such as was proposed 
to be given by the promoters of the Bill, would be of great advantage 
to Paisley and the surrounding districte. Personally, he inclined to 
the opinion that for some years the tramways would not be a financial 
success, and he felt sure they would result in a loss if managed by 
the Paisley Town Council. 

Mr. James DoWALDpSON (consulting engineer) Glasgow, said he 
Il Ln that public opinion in Renfrew was strongly in favour of 

$ А 

Mr. W. M. Моврнт, chairman of the Dablin United Tramways 
Oompany, and one of the promoters of the Bill, said that the Dublin 
Tramways were the largest system of electric tramwaya in the United 
Kingdom. They were all worked from one generating station, which 
was the largest in the country, and one of the best equipped in the 
world. Asa capitalist, he was satisfied that the scheme world show 
a fair profit, and he felt no doubt whatever that the necessary capital 
would be forthcoming. 

Mr. Юввктив PoLLocx, in opening the case for the opponents of 
the Bill addressed the Oommittes on behalf of the Glasgow and 
Renfrew District Railway Oompany, and maintained that if the 
scheme was sanctioned the interests of his clients would be very 
seriously prejadicad. 

Evidence was then called in support of the opposition, and the 
Committee adjourned till Monday, when Mr Lewis, chairman of, the 
Parliamentary Bills Committee of the Linarkehire Oounty Oouncil, 
said that his Council opposed the Bill, chiefly on pes bry that the 
scheme of the promoters failed to give a through to Glasgow. 

After hearing further evidence in opposition to the Bill, the Oom- 
mittee adjourned until Tuesday. 


Oa Tuesday the Selsot Committee, presided over by Lord Herries, 
concluded their consideration of the Bill promoted by Mr. Murphy's 
syndicate for the construction of electric tramways in Paisley, Ren- 
frow, Johnstone, and the surrounding districts. 

It was stated by Mr. PExBROEE STEPHENS, for the promoters, that 
all matters in ment with Paisley, Renfrew, and Johnstone, 
had been arranged during the interval since the Committee laat sat, 
and the only remaining difficulty—a small one— was with the Ren- 
frewshire County Council. They bad also settled with the chairman 
of the Oommittee of the House of Lords the shape which the clauses 
in the Bill should take, and there was a new clause with reference to 
the purchase of the undertaking by the local authorities within the 
time mentioned with the approval of the Board of Trade. 

Mr. Рори objected to i рат laws as expressed in the Tram- 
ways Act of 1870 being modified without evidence in support of the 
modification having been given simply because the two parties there 
had come to an agreement. 
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The Onaraman pointed ont that the general Tramways Act was 
passed before the days of electric tramways, and he could quite 
understand that some alteration in ite provision might be necessary 


purchase, was arranged, and the Committee passed the preamble of 
the Bill and ordered it to be reported to the House. | 


LANCASHIRE EÉLBOTBIOAL Power Вит, 


Sre James Krrsows Committee commenced late on Wednesday 
last week the consideration of the Lancaabire Electrical Power Bill. 
Mr. Worsley Taylor, Q. O., Mr. Erskine Pollock, Q. O., and Mr. Shaw 
appeared for the promoters. Amonget the opponents were the Liver- 
pool da “imc the Manchester Corporation, the ons of 
igan, Ashton-under-Lyne, and Leigh, represented by Mr. 
Balfour Browne, Q.0., Mr. Freeman, Q С., Mr. Lewis Ooward, and 
Mr. Rhodes; Warrington, Salford, Bacup, 8 Oldham, 
Bolton, Eccles Oorporations with counsel reserved; the Southport 
Corporation, represented by Mr. Davies Williams, the Urban District 
Councils of Stretford, Within Moss Side, Levenshulme, 
Worsley, Farnworth, Hindley, Abeam, Gorton and Withnell; the 
Manchester Ship Сапа! Oompazy, and the Manchester Carriage and 
Tramways Oompany. f 
Mr. WonBsLEY TAYLOB, Q. O., in opening the case for the promoters, 
said that the announcement which had been made earlier in the day 
in connection with tbe Oounty of Darham Electrical Power Bill and 
the Tyneside Electrical Power Bill bad considerably narrowed the 
scope of the observations it would be necessary for bim to make 
in bringing the Lancashire Bill before the Committee. The points 
to which he would direct his attention were these:— (1) The scope of 
the powers of the Bill in relation to the area they proposed to serve 
and tothe public in that area; (2) the question of the suitability of 
the area for supply; and (3) the financial capacity of the pro- 
moters to carry out the undertaking. Upon the firs: point he would 
say that under clauses introduced into the Bill they could not com- 
pete either directly or indirectly with any local authority or company 


already authorised by license, order, or special Act to supply’ 


opera? within the area of supply. The promoters could not 
supply directly to the customers of those local authorities or companies. 
They sought authority to supply on behalf of a local authority 
which had already got the power to do so, but only as the agents or 
servants of that local authority. Tbe powers of the company were 
therefore strictly limited. The only question between the promoters 
and the opponents was whether in any particular case there were some 
special circumstances for taking them out of the general rule that 
there ought to be a wayleave through their district, Then, with 
respect to the suitability of the ares, it was of Lancashire south of the 
Ribble. It was the great coalfield of Lancashire, and was eminently 
suitable forthe placing of their central generating stations, and the 
whole of it with the exception of that part round Southport was one 
great mass of industries and manufactures of all kinds. It would be 
almost impossible to find ап area more suitable, or one which 
vrovided а more hopeful field for the enterprise of those who were 
willing to put their money into electrical generating concerns of the 
kind. The County Oouncil bad decided to support the scheme, and 
the mains would гип al 1,500 miles of roads. At first, many 
local authorities opposed it, but now they understood the scheme 
more thoroughly, their opposition had been disarmed. There were 
128 local authorities in the county. Sixteen of them possessed 
electrical works, and five had them in course of construction. The 
generating stations of the 16 authorities cost 14 millions sterling, the 

generating power being 15,000 xw. Two-thirds of this 
power was produced by Manchester and Liverpool, the other third 
being allocated amongst 19 stations. Та consequence of the difficulties 
standing in the way, 87 local authorities in the county had 
not applied for provisional orders to supply themeelves with 
electricity within their area. The promoters to create four 
generating stations at Little Lever, near Bolton, Wigan, 8t. Helens, 
and Trafford Park, Manchester. From each station there would be 


ing electricity to any district unless they were invited by the local 
authority, and the only compulsory powers they sought were to lay 
mains through the various districts. Inthe mains they proposed to 
have a voltage of 10,000 volts, which could be transformed down to 
suit the requirements of local authorities or companies. The capacity 
of the ро; at each generating station would be 12,500 ку. Assuming 
a load or of 25 per cent., the output would be 27,370,000 units, 
and the estimated cost of generation and distribution would be 07d., 
amounting to about £79,000 per annum. 
current at an average price of ljd. per unit, which would uoce 
about £142,000, leaving a profit on the business of £62, Neri 
annum on each generating He had not the least doubt 

the promoters would be able to raise the required capital. 


fully managed. The company wtre p 


local authorities 
obtained provisional orders, and had agreed to hand them ove 
5 He objected to Liverpool and Bootle being struck 
of the Bill. 

ying to several members cf the Committee, Wrrunss said th 


85 


passed a resolution approving of the principle of the Bill. The 


Committee had information from various localities that such an elec- 


trical supply as was was for the develo t 
кеш у proposed very necessary pmen 


Other witnesses gave evidence in support of the Bill on behalf of 
industrial compsniesand firms working in the district. 


At the sitting of the Committee on Friday, Mr. W. P. J. Fawcos 
gave evidence, and expressed the opinion that the 
scheme would give an efficient supply of electricity at a cheap rate. 
He did not see that there would be any diffi in getting the 
necessary capital, and he thought that the works could be carried out 
for the amount which was estimated. Hoe thought that the laying of 
the mains ought to be in the hands of the company, although the 
local £uthorities would under the ordinary law have the power of 
opening up the roads and charging the promoters for the cost. Не 
should say that where local authorities were in a position to supply 
electricity themselves, they would not give theit consent to the com- 
pany supplying it. 

rof. Sirvanus Tompson said he considered that the scheme 
before the Committee was a perfectly feasible one, for there was no 
distance propossd to be covered which was too great to bs succese- 
roposing to carry 5,000 E p. in 
one main. The Board of Trade did not at present permit more than 
1,900 K P. to be carried in one cable. If, therefore, the Board 
refused to modify its rules the company might have to lay three or 
four cables in the same conduit pipe in order to get the requisite 
power, and thia would no doubt to some extent increase the cost and 
also the interference with the streets. 

Mr. Јони Rawokrs said he considered that tho abserce of means 
for distributing electrical power in the country seriously affected 
the development of industries. It was known that most of the 
asl oras in Lancashire bad provisional orders, but the company 
arrera enter those towns except with the consent of the 
аа ty. | 

Farther evidence having been called to show the great advan- 
tages which would accrue to industrial concerns in the area proposed 
to be covered by the supply of electrical power on a large scale, the 
case for the promoters was concluded. | 

Mr. WEDDEBBURN, Q O., who represented 15 urban district councils, 
said that after the intimation of the views of the Oommittee on the 


the g of this particular Bill would be likely to ensure cheap and 
efficient p 


process 
use of electrical power. This Bill was differentiated from the other 
Bills before the Committee by the fact of the enormous area 
to be supplied—some 1,100 square miles as against 150 and 193 
square miles proposed to be served by the Durham Bills. This area 
was vastly too large. It would bs infinitely more reasonable to apply 
to serve a limited area, and, having done that suocessfally, they could 
then come for further powers. What he imagined would occur was 
that as soon as they had obtained power over tbe whole district they 
would form subsidiary companies who would go for i 
orders, and having done that would supply them with their power. 
Tbus in time the company would be supplying other companies 
whicb, in effect, would their nominees.  Taey would, in effect, 
endeavour to acquire a monopoly, and this was one reason why, oat 
of 128 local authorities, only eight or nine were supporting the 
scheme. The local authorities also opposed, because they could and 
in some cases did supply themselves as cheaply as this company could 
do the work, and if there was a profit thoy held that it should go to 
the municipality and not to the shareholders. 

Mr. WBDDERBURN called Mr. R. Наммонр, who said he did not 
think that tne local authorities were being offered as good a con- 
dition of things as they could create for themselves. 

In cross-examination, the WrrNESS said he thought that the passing 
of that Bill might exclude a better Bill, and that in practice there 
would be no competition. 

The Committee adjourned to Jane 18th. 


Dost Exszcrrio Liantme Аст. 


Fon some days last week and part of the previous week a Select 
Oommittee of the House of Oommons, under the chairmanship of 
Mr. A. Н. Brown, considered a private Bill promoted by the citizens 
of Dublin for the lighting of the city by electricity. , 

Mr. Влгкоов Browns, Q O., said that the promoters were tired of 
the continued inability of the Oorporation to 
tricity. Во far electric lighting had been a failure 
1890 the Corporation obtained a license, and they had spent £90,000. 
Instead, however, of there being a profit, there only 
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£10,704, and a net revenue of £1,425, which had to meet the whole 
the interest and si fund upon the £90,000. ‘ithe promoters 
the Bill considered that the loss was due to the fact that the Oor- 
VC Tho 

a unit for their light, with the resalt 
not take it, and at present there were 
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250 consumers, no fewer than 60 private firms in the 
supplying themselves with electricity. The promoters of 
not go to the Board of Trade for a provisional order 
they required com powers for the purchase of land. 
got a site on river that would lend itself to the 
production of electricity. The action of the Dublin Cor- 
in connection with the electric lighting of the city had, he 
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of the Corporation apparently being to keep their dead hand u 

the city and prevent any outeide body d ша созып 
. The result was that had been 
e matter into their own hands. They came to the 


; pected 
supply at an a rate of 44d. unit, and if did that they 
Ute area tes per they 


. The maximum which they 

asked power to charge was 6d. 
Mr. Wa. Murray, chairman of the Dublin Tramways Company, and 
a member of the syndicate promoting the Bill, said that Tram- 
ways Oom on two occasions offered to take over the Oor- 
poration p the 
ed sorta now did, bat the offer had been treated with contempt. 


Corporation to release the company from their agreement. 

A number of witnosses ha commercial interests in the city 
were called and complained of inadequacy of the Oorporation's 
supply of electricity, and considered that the syndicate promoting 
the Bill could do the work more economically and better. 

Mr. Вватав, the architect to Мегге. Arnott & Oo., said that o 
to his being unable to obtain a supply from the Corporation, he 
мю "Rees electrical dedic . 

А ; en А а 
pus we equal to 1,500 н.р. and had 270 subscribere, as against 
orse-power of 2,384 in the case of the 70 private plants now estab- 
lished. The Corporation plant was not suitable for the supply of 


motive power. 
In cross-examination, WrTNESS said he was aware that there was a 
great scheme in hand by the on now, under Mr. Hammond, 


to light Dablin, but even then he thought competition would be 
ш, ong petitio: 


Mr. A. E. Ponts, electrical en , maid that there were no 
motors in Dublin, although they 400 in Oork, where it was in 
the hands of a company. 

Mr. PARSHALL, electrical eer, stated that the 

station of the syndicate would supply city for 
Кынк or energy at a cheaper rate than the 7d. per unit charged by 
the Oorporation. He believed they would be able to sell at 4d. or 
44d. for lighting, and 2d. for power. He considered that why the 
Corporation cables failed was because they were not properly attended 
to. He considered that the syndicate would make a profit of £20,000 
a yoar. 


however, 
occurred in London, and many of the companies had had to come to 
Parliament to get powers to increase their stations, or supplement them 
by others. Now the Oorporation had obtained Parliamentary powers 
to expend upwards of a quarter of a million to instal a perfect 
system 


Mr. Новавт HAMMOND was called, and said that last year he was 
asked by the Dublin Oorporation to report upon the proposed exten- 
sions of the city electric lighting scheme, and haring studied the 
question on the spot, be reported. His estimate was £254,000 for an 
efficient scheme to cover the whole of Dublin, with 19 distributing 
centres. He considered that the Corporation would be able to 

ly electricity cheaper than the promoters of the Bill. He bad no 
doubt as to the ultimate success of tbe Corporation scheme now that 
it was adequately equipped with capital. 

Hividence was then called by 


e Corporation to show that the 


previous failure to supply properly was caused by want of capital, 

but as last th their borrowing powers extended, this 

could be remedied.” гі Е 
The Ozaman announced that the Committee had decided to 

the preamble of the Bill subject to the insertion of two condi 

vis., chat the maximum of 64. per unit should be reduced to 5d., and 

that the Corporation should have the power to purchase the company 


it at any future time they should wish to do so. 


The Committee then proceeded to discuss the clauses of the Bill. 


Овмтватг, Lonpon Rariway BILL. 


On сосал гот Morley’s Oommittee of the House of Lords 
Fan ay Spy Oya ated ean i 
on way Company ve tan 
Committee. By this Bin the company is required to run “ a sufficient 
number” of cheap trains for the labouring classes, " which shall be 
timed to arrive at both termini up to eight o'clock." By the Central 
London Railway Act, 1891, the company was only required to run 
“ three trains each way every m and evening, not later than 
seven in the morning or earlier than six in the evening.” The fare 


Chargeable by the company under the new Bill is not to exceed 
ое. 


2d. return for апу distan 


! 


MUNICIPAL TRADING. 


Тин Bari of Crewe again presided on Friday over the second sitting 
of the Joint Committee on Municipal Trading. 

Mr. GRAY, counsel to the Chairman of Committees of the House 
of Lords, related the practice of the House in respect to applica- 
tions by local authori for powers for the supply of gas, water, 
electric lighting and tramways. He thought that the safeguards 
against objectionable provisions finding their way into an Act of 
Parliament were sufficient, except that in the case of opposed Bills 
clauses mutually agreed upon by contending were about to be 

ased. without examination. e question could, however, be raised 

ore the House should such clauses ba deemed contrary to the prac- 
tice of Parliament, or to public pelicy ? It was a question whether 
for water purposes a combination of local authorities might not be 
more advantageous than small lccal bodies acting alone. With regard 
to the case of electric light, the power to supply outside the district 
WAS & power under the Act of 1882. For tramway 
purposes loca] authorities usually proceeded by Bill, and nearly all 
DO light legislation was by way of of Trade provisional 

ers. 

The OHAIRMAN : Speaking generally, I suppose it is the case that 
electric traction has come more into vogue since the extension of elec- 
tric lighting. The two things are becoming more and more connected ? 
—Yes If the tramways are a company’s undertaking, and the lccal 
authority bas an electric lighting plant, the lccal authority as a rule 
will compel the company to take electricity from them, and, of 
course, there is a saving by their so doing, because there is no reason 
why there should baa double electric plant in a town. 

Oontinwing, Wrmemss said that with respect to tramways, it was 
provided by the Act of 1870 that provisional orders should be obtained 
from the Board of Trade, and it was necessary in all cases to obtain 
the consent of the local authority. Where it was proposed that a 
tramway should pass through the areas of a number of local 
authorities, it was provided that an order ht be granted when 
the consent was gained from the local authorities who had jurigdio- 
tion over two-thirds of the line, but that so-called veto was not 
given in the case of Bills. He considered, however, that at present 
this veto worked rather badly, for a practice Һай sprung up amongst 
local authorities of demanding conditions. Не thought the inten- 
tion of Parliament was that local authorities should exercise a dis- 
cretion as to whether tramways should be introduced into a town or 

streets of a town, to which there could be no objection, but 
there had been cases where the local authority demanded to share in 
the profits of the undertaking during the od fixed by Parliament 
asthe company's tenure. Hs did not think complaint could be made 
cf the action of the larger municipalities, but the local authorities tried 
to get as much as they could out of the concession. In many cases it 
was made a condition of consent that the tramway company should 
widen streete, and this forced companies to purchase more land than 
was required, and also forced them to pave more of the streets than 
was кше of them under the Act. It wasaleo frequently claimed 
Samy e dien bee wed ify i ewe 
company’s or elec ting purposes, an id down 
what should be the kind of pole used, and go on. Many of these 
things would be passed without notice were it not for the chairman 
of the committee, who considered the Bills. Asan instance of what 
was demanded, he might mention that in two Bills that session 
the local authorities had stipulated that all the officials of the District 
Council should have free pasees over the lines; the condition was, how- 
ever, ordered to be struck out before Committee. While he did not 
wish to say anything against municipal enterprise with regard to 
tramways, he could not help thinking it was for members of 
councils and their officers to have to haggle over such conditions, 
for it must ultimately lead to corruption in some form or other. 

Mr. Овлит Lawson, M. P.: Would the chairman of Oommittee 
consider it sn unfair condition and strike it out if a municipality said 
to the promoters of an electric tramway Bill, “You must take 
your electricity from our generating station?”—No, he would 
not consider that an unfair requirement. 
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But would not be able to kill competition in the supply of 
electricity by g such a condition ?—No; it is not competition, 


because an electric company would have power to erect А generating 
station for the parpose of providing power for its tramway, but it 
would not enter into competition with the Corporation to supply 


eleotrio lighting. 
The Committees adjourned. 


— 


CORRESPONDENCE. 


Specifleations. 


Being а constant reader of your excellent paper, I notice 
that you give space to the consideration of Current 
Specifications." 

There is а specimen of this literature in circulation which 
Bhould not be overlooked, as it is interesting in many ways. 
No signature is attached, but I cannot presume: modesty ав 
the reason in one whose nerve sustained him in writing it, 
and submitting it through a public body. 

In his next effort we may expect the author to assume 
more authority and commandeer what he requires from some 
favoured one, and pay what he likes, when he likes, or 
perhaps not at all unless he likes, for the accommodation. 

I copy a few sentences from this specification, in the hope 
that some who are better known to usin connection with 
such work may learn to what extreme it has been carried, 
and that the unsuspecting contractor may know what it is 
possible to purchase for £1, 

It would be well to point out that no mention is made in the 
specification of the number of lights to be installed, though 
we are informed that the incandescent lamps must 
100 volts 60 watts, um апа an examination of plans 
showed that 15 new 16-0.P. lights were required, also a float 
containing 21 8-0 P. lamps, but these lamps are not specified 
nor any details of float given. 

Some extracts of particular interest are as follows :— 

“A watt-hour meter, or meters, as may be required, 
approved of, or supplied by the Metropolitan Electric Supply 
Company for alternating currente, of range sufficient, &c., 
with such additional margin for safety added, as may be 
required by the engineer, the Metropolitan Electric Supply 
Company, the London County Council, or any other authority 
concerned or interested must be supplied and fixed, &., &o. 

: P ad cord 135/40” (130/40 which is a standard, will 
not do). 

“ Insulation of Conductors.—S pecial. | 

* Joints.—Must be left for examination of engineer before 
being insulated. They must then be properly insulated with 
pure rubber and vuloanized at a temperature batween 290° 
and 800? F. 

* Drawings.—All drawings in possession of the contractors 
at completion of contract to be returned forthwitb, whether 
they were made at his expense or not. 

* Fire.—Contractor to make good damages to the building 
or adjoining properties caused by fire arising out of this con- 
tract, whether or not caused by carelessness, & G., of his 
employés. 

Contractor to satisfy engineer by producing all vouchers, 
receipts, &o., for materials. 

„Engineer to have access to the works, workshops, &c., of 
contractor and every place desired by the engineer without 
notice" (we only feel thankful that his private house has been 


* Approval of engineer shall not prevent him from subse- 
quently condemning the same item, should the second 
inspection disclose a fault not revealed at first inspection. 

“ All parts of the work to be done by proper tradesmen. 
An electrician must not fix a wood block. 

“ Testing.—The contractor must provide such testing sets 
as the engineer may order, including portable battery, dynamo, 
electric machine, resistance boxes, meter of suitable type, 
and other things. 

“ Payment.—80 per cent. as certified by engineer, 10 per 
cent. in three months, and 10 per cent. in six months, 
Retention money may be applied to remedying any defects 
dm oa be apparent" (presumably without notice to the con- 

ractor). 


Besides the above new work, the contractor is asked to 


estimate upon re-arranging a number of old circuits to suit 
the London .County Council, no information being given or 
obtainable of the extent of the work. 

A detailed schedule of prices attached to bs filled in, and if 
апу work beyond the contract is ordered and executed, the 
pros of which appears to be excessive, * the engineer shall 

ve power to fix a price at his sole discretion, which price 
shall be binding and final.” 

There are 17 foolscap pages of this specification, which, if 
published as а satire, would have been amusing, шоп 
hardly worth the price, bnt as an official document, 
amusement it affords is considerably damped the 
consciousness of time expended to redeem the £1 paid by 


A Contractor. 


Dublin Electric Lighting Scheme. 


Heavy pressure of work has caused me to get behindhand 
in my ing of the technical journals, and on taking up 
yours of May 4th to-day I see for Ше first time а statement 
in your article on “ Power Transmission to the effect that 
in my specification for three-phase generators for the Dublin 
electricity works, I have “ made it a condition of tendering 
that plant of similar size and type shall have been actually 
made by the tenderer," and I аш sure you will allow me 
to point ont to you that this is not the case. 

he words in my specification are as follows :— 

Maker—Any make of engine may Ъз offered, of which examples of 
equal or larger siz; are in successful operation in the United King- 
dom in public electricity supply works or on analogous duty, involv- 
ing rapid and continuous fia ns of load. 

Under alternators I have not made any stipulation at all, 
but I have asked tenderers to fill in the following :— 

Maker of Alternator—8Biss of largest three-phase alternator built 
by same maker. в 

Where three-phase alternator of same make oan be seen in 
operation. 


You will see that in the case of the alternators I have 
simply asked for information, and you will be interested to 
know that this request has not debarred British mana- 
facturers from taking part in the competition for the 
contract. 


. Robert Hammond. 
London, May 26th, 1900. | 


The Protection of Insulated Wires. 


I have read Mr. Sydney F. Walker's article on the above 
subject with interest, as also Mr. Frederick Bathurst's com- 
ments thereon. Mr. Bathurst thinks that Mr, Walker, after 
all he saye, leaves us in very much the same position as we 
were in before. But does Mr. Bathurst carry us much 
further? I am sure that every consulting engineer of repute 
is able to design a system of wiring which will be as 
permanent as the t methods of manufacture render it 

ible, if he is given a free hand in the matter of expense; 
ut the difficulty to be contended with ів that as a general 
rule the precautions and provisions appearing in the wiring 
cification which would be necessary for the attainment of 
the “best possible" in the existing state of our minal М 
of the materials with which we have to work would 
considered as fads on the part of the engineer con- 
sulted; and contractors, in their own interests as 
well as in that of the extension of electric lighting, 
would, without exception, criticise such precautions 86 
unnecessary elaborations. Now, I am perfectly willing to 
admit that the character of wiring accidentally revealed in 
the course of the additions or alterations has occasionally 
been of such a character as to make one exclaim mm 
* If no fire or other untoward incident has been caused y 
this wiring, the elaborate precautions taken in specifications 
for good work would seem to be thrown away." It is simply 
astounding what current one strand of 3/224 will сапу 
with apparent immunity under circamstances which any 
engineer in his senses would strongly condemn. With the . 
knowledge of the character of the wiring in many houses in 
London at the present time it is a matter of great surprise 
that an * electrical fire does not take place more often than 
it does. It can only be assumed that the special providence 
which admittedly watches over children and drunken men 
has extended its good offices to the average householder who 
has not been responsible for the wires put into his house. 
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Mr. Bathurst seems to be an rr of ш, lined 
pipes, one argument against unlined pipes being that one 
wire may become connected to the pipe, and that in this 
way neighbouring gas and water pipes may be seriously 
effected. This is a possible contingency, but does not the 
same argument apply to leaks from the supply companies’ 
mains, in comparison with which the leak from a wire by its 
unlined pipe, would in general be practically negligible ? 

Mr. Bathurst sums up the bearing of his experience on 
the subject generally, by saying that “the growth and 
development of the art will, in spite of ‘low first cost’ 
requirements, tend to favour the use of highest quality 
material, and that the workmanship required will improve 
in like ratio.” Let us hope so for the sake of the electric 
lighting industry in general, but it is, perhaps, a little too 
much to hope that the present evil of jerry wiring will cure 
iteelf. Not untilthe matter has been taken up by the proper 
authorities, and the insurance companies placed in a strong 
enough position to insist upon proper wiring, and competent 


inspection and supervision is provided during the progress of 


the work without running the risk of the insurance being 
placed elsewhere, can we expect any deviation from the 
inevitable tendency of the age towards cheapness, irregpec- 
tive of quality. 

Rules and regulations by scientific authorities are no doubt 
interesting, but in the absence of the means of enforcing 
them, they are to all intents and purposes useless for the pur- 
poses of raising the character of electric wiring in general. 

From my experience of wiring I am led to the conclusion 
that no system that has yet been devised can be said to be 
universally satisfactory, nor is it likely that any one system 
could ever be devised that would comply with the exigencies of 
the very various conditions in which electric wires have to be 
run for light and power. The system of running wires should 
be designed with special reference to the fact that we are 
dealing with a perishable article in insulated wires, and that 
the two essential features, before which all other con- 
siderations should give way, are (1) that the sub-division of 
the circuits should be carried to such an extent as to prevent 
anything like a dangerous amount of current from getting 
out of bounds without the fact being notified hy the blowing 
of а fuse or otherwise; (2) that the conduits should be so 
designed as to facilitate as far as possible the renewal of any 
wires or circuit which shows signs of sufficient deterioration. 

If these conditions are properly and consistently carried 
out, pe testing will do the rest, and there should not be 
any fear of hidden evils which unexpectedly could produce 
=ош results, i 

e cannot expect to arrive at perfection, but it is alwa 
possible to do one's best. d 


Ed. C. de Segundo, A. M. I. C. E. 
London. | 


Compulsory Parchase of Electrical Undertakings. 


. In your last issue I see an interesting article on the 
subject of compulsory purchase of electrical undertakings 
which leads me to mention a point with regard to Section 2 
of the Electric Lighting Act of 1888, which I ventare to 
think is of considerable importance. 

I believe the opinion is generally held, whether 
erroneously or not I do not know, that under the said 
section a local authority has no power to purchase any 
portion of an electric lighting undertaking ontside ita juris- 
diction, even though such portion be used for the La of 
generating electric energy for, and delivering it to, the area 
within its jurisdiction. 

In your report of the proceedings before Йе Joint Com- 
mittee on Municipal Trading, Sir L. Lyell appears to have 
asked Sir Courtenay Boyle the following question :— 

When a municipality buys out an electrical undertaking which is 
partly within and partly without its own area, what becomes of the 
statutory right of a local authority to purchase the undertakiag out- 
side the municipal area ? 

Sir Courtenay Boyle is reported to have replied :— 

It is not destroyed. 

The question and answer wouldseem to imply the existence 
of the right of a local authority to purchase the portion of 
an electric lighting undertaking outside its jurisdiction. It 
must be a matter of considerable importance to local 
authorities in the metropolis whether such right exists, 


Several legal gentlemen with whom I had the pleasure of 

discussing the matter seemed to think that it did not. 
. Buch a power was conferred on the City Corporation by а 
special clause in the City of London Electric Lighting Order, 
1899, as regards the undertaking under that particular 
Order, but I have not seen a si clause in any other 
Electric Lighting Order. 

Sap g that Section 2 of the Electric Lighting Act of 
1888 does not give a legal authority any compulsory power to 
purchase the undertaking outside its jurisdiction, it is 
interesting to consider the terms of that section as sffecting 
the position of such authority when it comes to exercise its 

wers of purchase as to the undertaking within its juris- 

iction. The words in the section to which I would call 
special attention relate to the determination of the value of 
the undertaking, and, as I understand them, an arbitrator 
would be bound, in determining such value, to pay due regard, 
where a part only of the undertaking is purchased, to any loss 
occasioned by severance. 

Now if you sever the mains within the area of supply from 


the generating station outside the area of supply, the latter 


may be rendered useless, whereas the former would probably 
be little damaged by the severance. Therefore, the local 
authority might be obliged to pay a large sum for damage in 
reepect of the generating station, although it oould not 
compel the undertakers to sell it to them. 

It seems to me a question of great interest whether Section 
2 of the Electric Lighting Act of 1888 does or does not 
involve this ridiculous conclusion. 

Another interesting question is whether a local authority 
is empowered by the section to purchase any portion of an 
undertaking within its jurisdiction which is used for supply- 
ing an area outside ita jurisdiction ? 

It would be satisfactory to know that the Board of Trade 
had sufficient powers to smooth over the many difficulties 
that, at any rate in the case of London, appear likely to 
arise with regard to the purchase of electric lighting 
undertakings under Section 2 of the Electric Lighting Act 
of 1888, but I do not find anything in the Act to support 
such a view. 


Pablic Health реш, 
Electrical Laboratory, Guildhall, E, C. 
May 29th, 1900. 


A. A. Voysey. 


THE FUTURE DEVELOPMENT OF THE 
STEAM ENGINE. 


So cautious a writer as Mr. A. Saxon, of Manchester, ought to com- 
mand attention when he ventures to forecast events. We assume he 
is cautious, because, in speaking of the future development of the 
steam engine before the Manchester Association of Engineers, he left 
his hearers to decide for themselves whether 1900 A.D. was the first 
or last year of a century. He points out that in the past the direc- 
tion of progress in locomotive, marine, and stationary work, has 

rues Атаң same lines of higher pressures, greater expansion, provision 
for steam, higher piston speeds, &o. 

There have also been improvements in shop methods, and in the 
materials of construction available that have assiated in the general 
effort for economy. 

Up to 1870 steam pressures rose steadily but very slowly to about 
75 lbs., since which time the rise has bsen rapid, and may, of course, 
be traced to the use of steel, and the improvements in its manvfac- 
ture, that have rendered 16 a reliable material. 

Ia a few cases pressures have reached 300 lbs. per square inch. 

Mr. Saxon quotes a boiler maker of two or three years prior to 
1873, who sh his head at a suggested pressure of 100 lbs., but 
finally produced a specification acceptable for that pressure. 

As regards piston speeds, we are told that locomotives run at 750 
to 1,500 feet per minute; marine practice rans from 425 to 1,200 feet 
in the smaller boats, while stationary practice varics from 500 to 
1,000 feet, to which rate, we may add, it had closely approximated 
20 years ago. The Glasgow Tramway engines are to run at only 
750 feet. 

As regards economy, the gain has been considerable, from 8 or 9 lbs. 
of coal per 1 H. .-hour to as little as 13 lbs. We wonder how much of 
this economy has been realised in electric traction work. There are 
engines using 10 to 12 lbs. per Kw.-hour, and even more. The 
call to-day is not so much for engines capable of great economy, as 
some means for securing the economy of which the engine is capable. 

Traction work is very disappointing to the steam engineer, because 
the variable load tells so heavily against economy. In view of 
our failures to secure the economy an engine is capable of, it seems а 
little premature to forecast pressures of 500 lbs. per square inch or 
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her. Such a forecast rather denies the caution we had 
the prophet. Greater expansion must obviously follow 


even 
credited 


on higher pressure, but we are informed, with probable accuracy, 


that four cylinders should suffice for this. 
ie MERE that жыл Ба still dn шч with 1 шр 

0 speed double acting en may be employed up i 
feet of piston in practioe. The type of engine is to 
be the vertical inverted direct acting, and it will be а large engine; 
smallengines as well as moderately big engines at low pressures 
will be discarded. 

He declares the Lanoasbire boiler to be unsuited for pressures 
above 200 lbs., though he does not give reasons for the asser- 
tion. Superheating will be employed. This we do not doubt, 
but we think the amount of superheat will be moderate, because 
we believe tbat the engine of future is very likely to be not 
Mr. Saxon’s ideal engine at all, but simply an engine with only 
one cylinder, and without any of the evil effects which c 
tion in the cylinder brings about, and wbich so soon put а stop 
on the benefits of high pressures and greater expansions. There 
will be no such sation in the engine of the future if, as 
seoms to-day most probable, the engine is a steam turbine. 
Curiously, the lecturer, who has tried to foresee so much, has 
not named the turbine very favourably, and his paper pre- 
sents no evidence to show it bas even seriously interrup 
his thoughts. Yet to-day it is claimed that the steam turbine 
holds the record for production of xw.-hours per pound of steam, 
and if the steam turbine could be built in а oontinuowsly 


necessary 
interests of costs of manufacture, we believe it would take another big 
ni тоста We omit here all reference to the gas engine, which 
every year claim more and more attention. The steam loco- 
motive, we are told, is doomed. | 
The marine engine has а formidable competitor in the steam 
turbine, but here, agsin, Mr. Saxon dpes not speak as from faith. 
Perhaps, however, it is too much from a reciprocating engine 
maker to love the steam turbine, but if we were engine makers we 
should get our patterns ready and a test engine ru in our shops 
pending the time when the turbine becomes public property. 


* 


BUSINESS NOTES. 


Electrical Wares Exported. 


Waxx supine May 30TH, 1899. Wark Expme May 29тн. 1900. 
Antwerp .. Value 482 Amsterdam .. Value £305 
Auckland к . . ee 146 Azores ; d zi .. . 86 
Bombay "^ а ae - 23 » Teleg. apparatus . 412 

Ў Teleg. mat. К 22 5 Teleg. cable 829,000 
Boulogne .. 7 „ Teleg. wire . ll 
Brisbane... = - .. 281 , Bangko = P ss Р 5 
Buenos Ayres А e = 23 Barcelona. Teleg. mat. .. 810 

5i Teleg. mat. .. 159 Bilbao. Teleg.cable .. . .. 1,830 

Calcutta .. .. 4109 | Bombay... .. 40 

Cape Town.. »á - 10 Buenos Ayres x vx . 200 

Copenhagen. "eleg. cable 920 РА Teleg. wire. 389 

Durban i z ak 2,060 Calcutta $a oe 2 204 

Fremantle .. г> i is 28 | Cape Town. s x .. 158 

Gothenburg. © © 5 48 A Teleg. mat. .. 4,103 

Hamburg — ө ө MO | Christchurch тек ire gll 
ong Kong.. К eM T Copenhagen. Teleg. wire 

Lyttleton .. AN Ros АР 18 Durban 82 ы ss ee 34 

Mauritius .. 2 dad ae 90 East London ks s ks 94 

Ostend vs x - is 20 | Gibraltar .. a И .. 110 

Port Elizabeth  .. s . 200 Gothenburg. Teleg. cable .. 28 

Rotterdam. Teleg. mat. .. 200 | Halifax. Teleg. paper .. ET 51 

Shanghai. si НЯ .. 800 ' Hamburg. Teleg. mat... ба 85 

Bingapore .. Vs v T 47 Hong Kong.. 4s 0 .. 04 

5t. etersburg. Teleg. mas. 282 | Lyttleton ..  .. ..  .. 145 

Stockholm. Teleg. mat. .. 140 Melbourne. M АЫ .. 443 

Bydney és ae ЖЕ «> 190 Montreal - А те 80 

Trinidad  .. - ey T 25 Nagasaki. Teleg. cable .. 4,700 

Wellington .. 2 БЕ .. 257 Port Elizabeth .. E .. 100 

Yokohama .. e T .. 51 | Rio Janciro.. a T e 64 

| St. Petersburg. Teleg. cable. 157 

| » Telephone .. 41 

Shanghai ЖЕ зь .. 189 

| á Old teleg. wire . 118 

Singapore wa ais 23 RA 

| Stockholm. Teleg. wire .. 498 

' Sydney i£ - Ad .. 499 

Wellington. ЫЛ Кы КУ 68 

, Yokoska ,, sa I .. 8,078 

Total T 45,844 Total £319,170 


Foreign Goods Transhipped. 


Brisbane. Teleph.appts. Value £789 | Tientsin, Teleg. mat. 
Wellington. Elec. ligte „ 55 72 


Value £269 


[ 


Total .. £811 | 


Country House Pumping Plant.—A novel application . 


of the electric current has just been made at Norbury Park, the 
seat of Mr. Id Salamons, for the joint services of domestio 
water supply and fire protection. One of the well-known ' Hatfield” 
pumps has been provided to be driven by an electric motor, the 
special feature of which is that it is wound for ranning at two speeds 
without the insertion of a resistance for the low speed. Thus water 
may be delivered at a moderate rate for daily supply, and at a high 
speed for delivering powerful jets for fire extinguishing. The 
current being supplied from the accumulators the machinery may be 


put in action immediately on the discovery of a fire, and valuable time 
saved, and the water forced through fire-mains outside and inside the 
house. It is a curious fact that within a few days of the pump 

extinguished 


being installed a fire broke out in a flue and was 


by the aid of the appliances. We learn from 

that the system of fire protection by electricity is becoming very 
popular amongst owners of country houses that are provided with 
the electric light. 


Deed of Assignment.—In the matter of a Deed of 
Assignment for the benefit of creditors executed on February 19th, 
1900, by Matthew Henry Barber (trading as Donnison, Barber and 
Oo.), of 10, Corporation Street, in the city of Manchester, 
residing at Ash Villas, Alderley Edge, in the county of Chester, 
electrical and contractor, the creditors who have not sent in 
their claims are required before June 14th next to send particulars 
of their debts or claims to the trustee, John Wilson, 37, Brown 
Btreet, Manchester. | 


Fire Tests.—The investigations undertaken by the 
British Fire Prevention Oommittee оп Wednesday last week, oom- 
prised a test with two fire blinds, and a test with 
“ Mack” partition. The test with the fire blinds was intended to 
demonstrate the protection that could be afforded to windows and 
doors оро in which there is an outbreak of fire, and 
which may be only separated by & small area or alley. This test was 
of one half-hours duration. The partition test was to show the 
fire resistance of a thin partition followed by the application of 
water, the test having a duration of one hour and a quarter, and the 
temperature up to 2,000° F. There was a large attendance 
of mombers and visitors at these teste, including many district 
surveyors and public officials, 


Parliamentary Bills.—In the House of Commons on 
May 24th the following Bills wore read a third time:—The Charing 
Oross and Strand Electricity Supply Bill, the Nottingham ése pr 
tion Bill, the South-Eastern Metropolitan Tramways Bill, the 
South Lancashira Tramways Bill. 


Ё 


і ollowing 
time: City of London Electric Lighting and London United 
Tram ways. 


The Pan-American Exposition.—Definite steps have 
been taken by the board of directors of the Pan-American Exposition 
Oompany to sécure a supply of Niagara electricity for the and 
lighting service on the Exposition grounds during the of the 
Exposition. The directors have authorised Director-General 
Buchanan to conclade with the Niagara Falls Power Oompany and 
the Cataract Power and Conduit Oompany contracts for 6,000 


RE at ised grounds. зме к= кыре e ке; ела Falls 
ower y, owners ө big generating iagara 
will furnish 5,000 нр. at the terminal station of the Oataract 


Power and Oonduit Oompany, distributing ts for Niagara power 
in Buffalo. This power will 0 то of 20,000, 
and will be ready for delivery April 1st, 1901. The service will be 
continued continuously from April 1st to December 1st, 1901. Тһе 
price will be $25 per horse-power, the rental to be paid monthly, and 
the power to be measured at the terminal station above to. 
The Exposition is to furnish all transforming machinery, or other 
apparatus, subject to the approval of the electrical director of the 
power company, previous to its installation and use. The Oataract 
Power and Oonduit Company is to take the power to be delivered 
by the Niagara Falls Power Company at approximately 20,000 volts, 
and will farnish and maintain mac and transforming devices 
necessary to reduce the voltage to 11,000 volts, and is to construct 
station for that purpose. The power will be transmitted from 
terminal station of the Oataract Power and Conduit Oompany to 
Exposition grounds on a pole line. In a transforming station to 
erected on the tion grounds the voltage will u ge 
to 2,200, and then go to 200 transformer pits, w will 
built about the grounds. In these pits it will be again step 
to 104 and 208 volts respectively, the lesser voltage 
lighting purposes and the higher for ing pumps and machinery. 
While the main power supply of the Exposition will be electricity, . 
there will be steam power, water power, natural gas and com 
air furnished on the Exposition grounds. Thie is owing to 
that there will be exhibits that can be operated only by water-power, 
others that will require compressed air, &c., and the 

intend that all classes of power shall be available. The board of 
directors has authorised the Director-General to contract for or lease 
all material, equipment and apparates which will be required їп 
connection with the development and utilisation of such power and 
light within the grounds. 


Pigeon Post.—The Mafeking garrison found pigeon post 
a most valuable method of messages to the outside world 
during the seige, and it had been "e that Ladysmith and 
Kimberley would have been considerably better off if they, too, bad 
kept a number of these winged messengersavailable. An effort is being 
to educate the public in the great service which these express 
service birds can render. The effort is being enthusiastically pushed 
Mr. Wm. McGregor, the founder of the Britiah Volunteer Pigeon Post 
Association. Mr. McGregor knows something of the subject, for he 
has spent 28 years in the Indian Telegraph service, latterly as super- 
intendent of Government telegraphs at Assam. One point which is more 
witbin our scope than the general question is the use of carrier pigeons 
at telegraph stations for despatch immediately a breakdown occurs 
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thus effec a saving of time and perhaps risk, and facilitating 
the шш of communication. There has recently 
been а conference held at the Orystal Palace, where some 
trained pigeons are now to be seen, and at the Army and Navy 
Exhibition now being held at the Aquarium in London there is an 
exhibition of a number of the birds, with their aluminium carriers. 
We understand that а report of the experimenta made under the 
auspices of the Association mentioned is to be submitted to the 
Marquis of Lansdowne. We are sleo informed by Mr. Mc 

that there are now аз many as 500,000 trained carrier pigeons w 
can be placed at the disposal of the Government if required. 


Books Received.—No. 37,“ Fire Tests with Partitions” ; 
No. 49, Fire Tests with Doors.” London: The British Fire Pre- 
vention Oommittee. 2s. 6d. each. 

" Lecons d' Hleotrotechnique Generale,” by P. Janet. Paris: 
Gauthier-Villars, 1900. 20 fr. 

“Handbook of Electrical Testing,“ by Н. R. Kempe. London: 
E. & Е. N. Spon, Limited, 1900. 18s. 


Catalogues and Lists.— Messrs. A. & J. Smith, of 
„ а pamphlet relating to their non-magnetic 


Messrs. D. H. Bonnella & Son, Limited, send us a copy of Beotion 


F. of their eatalogue in which are detailed and fully illustrated а 
aon variety of c light fixtures. 
ossrs. Arthur Оо & Oo., London, are circulating a wholesale 


price list of Balata gutta-percha and cotton belts. 

An abridged illustrated catalogue of machine tools has been 
brought out by Messrs. Geo. Richards & Oo., Limited, of Broad- 
heath. Planing, drilling, boring, band sawing, and other machines, 
air compressors, pulleys, shafting, &o., are well illustrated, and some 
descriptive particulars given. 


Electric Lifc.—An Otis electric lift has been completed 
at the new offices of the Financial Times, 72, Coleman Street, B.O. 


The Glasgow Exhibition.— Messrs. Walter Macfarlane 
Het pine ur seaport «ES 
got p or the pu of light groun en 
of the Exhibition the Corporation are to take over these pillars at a 
price to be mutually arranged. 


Dissolution.— Mesars. W. Soholes, J. Whitehead, and 
J. E. Shore (Scholes & Son, Manchester, and J. Whitehead 
Middleton), electrical and mechanical рет &o., 
solved partnership. Debts will be attended to by W. Scholes who 
carries on the businesses as Scholes & Son. 


Smoke Nuisanee.— The Guildford Electricity Supply 
Oompany was last week fined £2 and costs for not abating а nuisance 
caused by smoke emitted from their chimneys, in accordance with an 
order made on January 8th. 


Theft.—A labourer named Scott was sentenced at Glasgow 
last week to 30 days’ imprisonment for climbing a telephons pole 
and stealing 230 yards of copper telephone wire. The trunk line 
between Glasgow and Paisley was interrupted fora considerable time 
in consequence cf Scott's action. 


Trade Announcements.—Mesers. Laidlaw, Scholes and 
Oo., electrical engineers, have removed from Temple Street, О. on M., 
fo more commodious premises at Blantyre Street, Cheater Road, 


The firm of Honeywood, Austin & Co, mechanical engineers, a0. 
of Harley ford Road, Vauxhall, baving undergone certain alterations, 
the name of the firm will in future be Dick & Honeywood. 


SS OTE 


ELECTRICO LIGHT AND POWER NOTES, 


Abercarn.—In view of the South Wales Electrical Power 


Coni Gn arn еы) кые віп at 4 ah the Abercarn District 
ounoil (which is opposin ill), at a special meeting last week, 
resolved :—'' That a committee of this Oouncil be appointed to con- 
sider the whole question of the public lighting of the district, includ- 

the advisability or otherwise of the Oounoil undertaking to pro- 
vide a иеш of electric light within the Oouncil’s area, or the 
advisability of joining with local authorities to provide an electric 
Scheme for the Western Valleys of Monmouthshire.” 


а letter from Messrs. Buchan and Hogarth stating that the pre- 
fee for making a report would be 50 guineas, plus ex- 

If, subsequently, the 
Corporation agreed to retain the firm as engineers, the fee would 
be the ordinary 5 per cent. on the cost, less 50 guineas, the pre- 
es, the latter in this case not to 
ghting Committee recommended that 
this offer should beaccapted. Ex-Provost Keith moved the adoption 
of this report, which was then agreed to. Some discussion took 
lace as to whether Mr. Buchan as an individual or Messrs. 
uchan and Hogarth as a firm, should be recognised as consulting 


, @ngineer or engineers to the Board. Ultimately, after a great 


„on June 24 


deal of talk, it was resolved to recognise Mr, Buchan as the con- 
sulting engineer. ; 


Aldershot.—The Town Ooundil is inviting tenders for a 
6,000-lamp installation, with a view to forming a definite decision on 
the matter. If one of the tenders is accepted, a resident engineer 
will be appointed to carry out the undertaking. 


Bath.—The high price of goal: prevents the Electric 
1 Committee from reducing its charge for electric current. At 
last Thursday's of the Committee Mr. Bush raised the quès- 
tion of Sa ae notion in the price of current to 44d. per unit 

If they carried that resolution out he said that he 
should want two or three months’ holiday to get out of the way of 
the people, because the price of coal had so vastly increased, that the 
loss would be great. The coal bill before them was for £178 17s. 4d., 
an increase as compared with last year of £60, or 33 cont. Mr. 
Bush: If we insist on that reduction I shall get out of the Oom- 
mittee, because I am afraid of it. The Obairman: I do nob think 
any body would stay onit. He thought consumers should be charged 
4}d., and all the extra cost to the Committee, owing to the increase 
in the price of coal. Mr. Metzger read advices from the last oon - 
tractors, a large Welsh firm, which stated that coal would ba no 
cheaper this year than i$ was now. Belgium and Germany for the 
first time were taking 2j out of the six million tons output of small 
coal produced. In uence coal, which last year was 14s., was 
now 25: Mr. Koight said it was clear the circumstances did 
justify them in giving notice to rescind their resolution to reduce 

е price of current in June. It waseventually resolved to suspend 
the um till such time as the Committee felt the price of co 
warran 


Beckenham.—The District Council is proposing to spend 
£7,000 in the electric wiring of houses. 


Birmingham.—The Electric Supply Committee of the 
City Oouncil, rting on the taking over of the electric lighting 
undertaking, stated recently that the gross profit for the year ending 
December 31st last was £23,490, an increase of £5,963 over.the pre- 
ceding year. The reserve fund amounts to £25,856. Daring the year 
the output was 2,252,692 units, an increase of 30 8 per cent. over the 

revious year, and the total number of lamps connected was 62,705 
(бот. equivalent). The gross revenue was £43,246, an increase of 
29 2 per cent. Oonsiderable extefisions of the works are already in 
band for next winter's load. 


Baxton.—The electricity works belonging to the Urban 
District Oouncil have now been opened, and the supply of electricity 
laid on for street lighting and private consumers. In 1898, Prof. 
Kennedy was consulted by the Oouncil and recommended the adoption 
of a continuous current three-wire system at 230 volts, which was 
adopted by the Oouncil. There are three water-tube boilers by R. 
Hornsby & Sons, Grantham, equi with mechanical stokers and 
working at 160 lbs. pressure. W gton feed pumps are used. There 
are four bigh speed double-acting engines by Belliss & Morcom, 
coupled to Mather & Platt dynamos. The two batteries of acoumulators 
consist of 130 celle each, with a discharge capacity of 250 ampere- 
hours. The boosters gre by Thos. Parker, Limited, and the trav 
crane by Higginbottom & Mannock. The engines, dynamos, feed 
pumps, and crane were supplied under the contract Mather and 
Piatt. The switchboard was manufactured by Mr. James White, of 
Glasgow, who also supplied the booster. Tho feeders and distri- 
buting mains are of the concentric type; all the cables are lead- 
covered and armoured, supplied and laid by Oallender's Oable and 
Oonstruction Company. The pretent amount of feeder laid is about. 
one mile and three quarters, aud the distribution about 5 miles. 
Prof. Kenuedy was represented by Mr. Kenneth Watson, who 
euperintended the ert o don of the machinery. Mr. Edward Oalvert 
isthe electrical engineer appointed by the District Council. The 

, feeders, mains, arc lamps and ts have entailed an out- 
lay of over £14,000, the buildings nearly £5,000, miscellaneous 
expenses £2,000. The original loan was £24,769, 


Cardiff.—Mr. Appelbee, the electrical engineer, has inter- 
preted the Oouncil’s recent resolution giving him end as control 
over the electricity works staff, as giving financial powers as 
well, for he has, to the Oouncil'a dissatisfaction, increased the wages 
of four members of his staff, one by 5s. per weck and three by 10s. 
each. It seems that the Lighting Committee had on two occasions 
declined to grant applications made by one of these men for an 
advance, and this fact doubtless went a long way toward inclining 
the Oommittee to take umbrage at his action. Mr. Appelbee 
declares—and in this we do not doubt he is perfectly correct, for 
central station assistants are too often badly remunerated—that the 
men are fally worth the increased rate, and have been previously 
Hn ip he opinion of some members of the Committee was 
that Mr. Appelbee should have reported to the Oommittee that these 
increases were merited before actually granting them, aud others, 
while the action, thought the engineer had baen thoroughly 
honest in his misconception of his powers. Оле speaker thought they 
could not do other than endorse the past action of the engineer, or 
they would be humiliating him and jeopardising the works’ discipline. 
Eventually Oouncillor Fox , and Oouncillor Good seconded, 
that the increased payments to the four men cited ba suspended, 
and that the Oommittee consider any applications made by the men 
and submitted by the electrical engineer. Alderman Ramsdale moved | 
an amendment to the effect that after the explanation of the 
engineer and under the circumstances the action of the engineer in 
increasing these particular salaries be endorsed, but that for the 
future all applications for increases in salaries be presented to that 
Committee. The amendment was carried. The question 9 raising 
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the salaries of the deputy engineer and the works’ superintendent 
then came up, and after a little discussion the matter was deferred 
for a month, | 

The Town Council has b3en for some time considering the advisa- 
bility of putting down a direct current plant in place of the additional 
high-pressure alternating currant machinery proposed in April last. 
The electrical engineer, Mr. Appelbse, submitted a report on the 


matter, and a special meeting was to be held to deal with the whole 


question. 


Chicago.— The lighting of Chicago and suburbs is carried 
ou by two companies, the Edison Company, and the Commonwealth 
Electrio Com 
Both companies are controlled by the same interests, and both pro- 
perties are under the same management. Tistinct organisations are 
maintained, however, and the several plants are authorised and the 
services performed under separate ordinances. The Chicsgo Com- 
pany has four generating plante, a former generating station now 
doing duty as a battery plant. The following gives the capacity of 
the four stations: — 


, Nominal Generator. Rotaries. 
Station. boilor A.P: Engine Н.Р. К Ew. 
Namber 1 5,150 9,000 . 6400 | 950 
» а 1,650 1,950 1,000 850 
” 4 1,875 825 £00 
n 5 4,960 . 6,950 5,860 250 
| 18,185 18,625 18,310 | 1,550 


Equivalent in 8 с.р. lamps 1,188,464. 
The Commonwealth Company bas four stations, as follows : — 


Station. coo Engine н.р. Generator xw. 

t 655 arc 

A. 700 1,680 \ cio inoan. | 
{ arc 

B. 650 775 1170 incan. 

C. 800 890 660 

D. 900 900 640 

B,050 4,025 8,165 


Total equivalent in 8 c. p., 857,900. 


Edinburgh.—In proposing an increased charge from 84d. 
to 32d. dun La Bailie — dis last week informed the Los 


Gloucester.—Mr. R. Н, Bicknell, M. I. O. E., held a Local 
Government Board inquiry at Gloucester on the 25th ult. with 
reference to an application by the Town Oouncil for sanction to 
borrow £9,425 for purposes of electric lighting. The town clerk said 
that the Council had spent the original loan of £43,450, and the loan 
now asked foe was for an extension of the plant, &c. Mr. R Hammond 

ve details of the үгороко extension, and said that the demand had 

so great, although the works had not yet commenced supply, 
that it was certain that the load next winter would considerably 
exceed the safe working capacity of the initial plant. Up to the 
рө! 135 applications, for 13,350 lights, had been received—a 
emand that would slightly overlosd the present plant. This position 
completely justified the Oouncil in its decision to lay down another 
800. KW. set. This would bring up the total effective capacity to 600 
Ew. (allowing 300 Kw. as a reserve) which was capable of dealing with 
a demand of 30,000 lamps connected. The experience of Gloucester 
had been identical with that of Oanterbury, where by diligent 
canvassing they bad absolutely filled up the whole of their plant 
before turning on the current, and the cost of generation for the first 
12 months was 1:85d., the exact value he bad indicated as probable in 
the case of Gloucester 12 months before. Mr. Hammond further 
stated that, in bis opinion, within fiva years the plant would have to 
be made three times as large. 


Gosforth.—The Newoastle-on-Tyne Electric Supply Com- 
pany have, through Messrs. Dyson & Oo., Parliamentary agents, lodged 
& petition at the Private Bill Office of the House of Commons against 
the Gosforth Electric Lighting Order. 


Greenock.—The number of lampe applied for up to the 
p by private consumers is cquivalent to 6,258 8-0.P. lamps, and 
‚ With the arc lamps, brings the total up to 7,152, or an increase of 
710 8-0 р. lamps since last month's report. The number of consumers 


Hastings.—The Electricity Committee has sppointed 
Mr. Charles Dadding, at present one of the assistant engineers at 
Yarmouth, to fill the vacancy recently advertised. There were 95 
applications for the post. 


Hull —The Lighting Committee reports that the seventh 
per working of the electricity undertaking has resulted as fol- 
ows :— Gross receipts, £19,290 ; expenditure, £10,631, leaving a gross 
profit of £8,659. The net profit, after all deductions, amounted to 


y, Which furnishes current for the outlying districts. . 


£1,924. At the end of the financial year (March 3ict last) there were 
1,326 consumers connected, taking 940,192 units, as against 960 con- 
sumers and 749,690 units in the previous year; 64 motors are supplied, 
the largest being of 35 нр, and а 50-н.р. motor is about to be con- 
nected. The total capital expenditure to date is £133,802; two 
900 нр. generating sets were installed during last year, and two 
more are to be added this year. 


- Heckmondwike.—The District Council has 
tenders for the electricity undertaking to the amount of £8,535, ost 
of a total of £14,842. 


Horsham.—The District Council is making application 
to the Local Government Board for sanction to borrow £15,000 for 
electricity supply works. 


Inverness.—A special meeting of the Town Oouncil took 
pace last week to consider the relationship between the Council and 
16 electrica! engineer, Mr. Oraven. After discuesion, a resolution 
was adopted to the effect that the whole cf the specifications, 
estimates, correspondence, and analysis of separate offers submitted 
to a recent meeting be submitted to an engineer of known standing, 
to be chosen by the Council, with instructions to report on the whole 
Scheme. 


Kilmarnock.—We learn that great alterations and im- 
provements are basing carried out at Oaprington Oastle, Ki 
the property of Colonel Smith-Cuninghame, who is at present in com- 
mand of the 2nd Life Guards, in the absence of Colonel Neeld, in 
South Africa. Electric light is to be introduced into the Cas lle, and 
electrical motive power applied at the workshops a£ Earleston, which 
contain some machine tools of considerable вів. Mr. Ei. О, ds 
Bsgundo, A. M. I. O. E., is acting as consul ing engineer. 


Kelghley.—Mr. W. A. Ducat, Local Government Board 
inspector, held an inquiry last week into an application by the Oor- 
poration for borrowing powers for £45,000 for electric lighting pur- 
poses. It was stated that the estimated expenditure inoluded 
£31,460 on plant and buildings, £3,146 engineer expenses and con- 
tingencies (10 per cent.), £9,122 cost of eite, and £1,250 cost of first 
12 months’ running, making a total of £44,978. 


Killarney.—At the Killarney Petty Sessions last week 
at the suit of. the Killarney Urban Oouncil, there were 18 
summonses heard against the Killarney Electric Lighting Соар. 
for failure for 28 days in ing up the electric supply to the pu 
lampsin the streets, for which the company are contractors. The 
defence put forward on behalf of the company was that the failure 
ocourred through an inevitable accident, as one of the alternators 
broke down through some unaccountable reason. The Bsnch decided 
thet there was neglect on the part of the company in not having 
duplicate plant, and imposed a fine cf 53. in each case, with 5s. costs 
also in each case. 


Kirkcaldy.—The Tramway and  Eleotrio Lighting 
Oommittee has been considering the appointment of an engineer. 
Full inquiries are being made to this end. 


Leeds.—At the last meeting of the City Council a resolu- 
tion of the Lighting Committee was ad , which recommended 
that advertisements be published inviting tenders for the y of 
two or three 1, 000-K P. sets of two-phase alternators, and a 
quotation be obtained for the supply of a 1,000 ир. Baboock and 
Wilcox boiler, to replace the old 100 xw. engines and dynamos. 
The Sub-Lighting Committee met on Monday to open the tenders 
received, which numbered 18. These were to be laid before tbe full 
Committee on Wednesday. 


London.—WuiTECHAPEL.—AÀt the meeting of the Dis 
trict Board of Works last week the chairman reported progress 
with regard to the electric lighting installation. Up to the present 
time, the expenditure of the Board bad amounted to £56,480, and 
they had received £7,650 17s. 4d.in respect to the iastallation. 
were supplying 4,508 8-0 P. in addition to the street arc lights, 

had received far more applications for installations than they 
could supply with their present machinery. 

Ming Exp.—The Contract Journal says that a Special Committee 
on the electric lighting question of the Mile Eod Guardians have 
reported that Mr. Knight has informed them that the boilers were 
wrong, the installation was wrong, and the cells were wrong, that the 
engines should be fast ones instead of slow ones, and that in regard 
to cost £3,000 would put the service in good working order, except- 
ing the provision of storing rooms; that three boilers would cost 
£1,800, and the total cost would be £6,000.” The Oommitteo visited 
the boiler house, the works generally, and saw the master of the 


'workhouse and the engineer in reference to the quality of the ocal 


The Committee further reported that in 1895 the cost of the coal bill 
was £585 1s. 3d., aud labour £215 16s. ; at Lady Day, 1900, it was as 
follows: cosl £2,298, and labour £508. It was propoxd to 
the engineering staff. The report was referred back. 

Sr. PANCBAS.—The Vestry has reduced the charges for current for 
churches and chapels. 

IsLINGTON.—At the Vestry meeting last week Mr. Gordon moved 
the adoption of the report of the Blectric Lighting Committee, which 
stated that they had considered the letter from the clerk to the 
London County Council dated March 9th, 1900, in reply to the 
Vestry’s letter of the 19th ult, in which they declined to accept 
the provisional sanctions of the Council to the borrowing of 
£10,000 and £38,000 respectively on acoount of the above-named 
loans. The matter bad been very carefully reconsidered by tbe 
Finance Oommittee of the Council, which was unable to take any 
further steps until the Vestry had supplied the details and informs 
tion for which it had been asked, and the Committee was of opinion 
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that the Council would not be performing the duty imposed upon them 
by Parliament if they sanctioned the borrowing by local authorities 
on estimates and opinions furnished by such authorities without baing 
satisfied from the reports of their own c ffloers that the amounts pro- 
posed to be borrowed were reasonable. They recommended that 
application be sgain made to the Council for their sanction to the 
borrowing by the Vestry of the sums of £13,200 and £56,261, and 
that they be requested to 5 state what further particulars 
they required. After а good deal of discussion Mr. Mills moved an 
amendment that they should ask the Finance Committee of the 
Landon County Oouncil to receive a depatation in order to obtain the 
sacction that was desired. The amendment was carried by 40 votes 
cipe 91; the interview duly took place, with the result set forth 
ow 


Lomspon Cousty Ооонсп, Тһе Oouncil, at the meeting on Tuos- 
day, resolved to lend £20,000 to the Battersea Vestry for electric 
lighting purposes, and £6,000 to the Bt. Martin's Vestry to defray 
the cost of providing lamps and standards in connection with the 
ато lighting of the streets. The Finance Committee reminded the 
Council of the report presented in March last on the application of 
the I Vestry for sanction to borrow £56,261 and £13,200 for 
electric lighting purposes, when the Oommittee were unable to recom- 
mend permission to raise more than £38,000 and £10,000 respectivel: 
owing to the inability to obtain from the Vestry certain details a 
information. Ia this connection the Committee stated they had now 
had an interview with a deputation from the Vestry, and had been 
furnished with explanations which enabled, them to suggest that 
sanction should be given to the borrowing of the balances. The Com- 
mittee accordingly submitted recommendations sanctioning the 
borrowing by the Vestry of £16,261 and £3,200. 

Mr. Blliott (Islington) said that the Committee had at first refused 


used by the previous 
inance Oommittee and 
ve certain information which the 
desired, resulting in present recommendation of the 
Committee. 


Mr. Cohen, M. P., submitted that the difference between the 
Council and the Vestry would not have existed if it had not been for 
the manner in which the correspondence had been condacted. The 
difference, however, disappeared when Mr. Mills came and expressed 
his willingness to do what the Council had always asked the Vestry 
to do. The spesker shared the regret of the Vioe-Ohsirman of the 
Council at the inappropriate moment chosen to re-open the wound. 

The recommendation of the Committee was then put and carried. 

East Enp.—The Board of Trade intends to treat the electric light- 
ing undertakings of Limehouse, Mile End, and 8:3. George's, for 
which provisional orders have been issued, as one with that of White- 
chapel when the new borough of Stepney is established. 

MARYLEBONB.—The report of the Highways Committee reminded 
the London County Oouncil on Tuesday that the Board of Trade, in 
granting a provisional order to the Marylebone Electric Supply Com- 
pany, bad not adopted the suggestion made by the Oouncil that the 
maximum price to be charged under the order should be 5d. per 
unit. The Committee mentioned that they had been in communica- 
tion with the Board on that point, and, in reply, the Board stated 
that they did not consider it expedient that a lower maximum price 
than 6d. per unit should be pec at present, but that they pro- 
posed to amend Clause 32 of the order so as to enable the Council, at 
апу time after the commencement of the order, to make а representa- 
tion to the Board that the maximum B ias should be altered. This 
amendment, the Committee conclude uld have the effect of pre- 


received a patient hearing and 
Couneil 


, WO 
venting unreasonable charges being made. 
The Vestry last woek resolved to petition Parliament against the 
Bill for the confirmation of the provisional order of the Marylebone 
Blectric Sapply Company, and to invite other authorities in the 
metropolis to take joint action in opposing the Bill. It was also 
And method of charge by the Metropolitan Eleotrio Веру Oom pany 
method o tan apply Com 
in the parish should be altered. i id 
- PnoMSTEAD.—The Lighting Committee of the Vestry has recom- 
mended a scheme estimated to cost £40,000, and capable of supplying 
18,000 lamps. A deputation from the Vestry is to visit St. Helens 
and Darwen to view the dust destructors at these places, which are 
worked in conjunction with the electricity works. 


Lowestoft.—The walls of the municipal electricity works 
have shown grave signs of disturbance, due to pumping operations 
connected with the excavations for engine beds. Mr. Hawtayne, the 
consulting electrical engineer, has suggested that a concrete raft be 
formed to support the engines, and that buttresses be built to 
strengthen the outer walls. 

Lymington.—The Town Council has accepted a tender 

the Electric Light and Power Company for lighting the streets with 

ity fora term of five years. It is claimed by the company that 
they will give double the light forless than the price now paid for gas. 


Maidstone.—Colonel W. R. Slacke, R. E., held an inquiry 
last week, on behalf of the Local Government Board, into the 
application of the Urban District Oouncil for powers to borrow 
£40,000, for the purpose of providing an electric light supply for 
the town. | 


Middlesex.—The Board of Trade having struck out 
certain protective clauses relating to the cc ntrol of main roads, from 
the provisional orders issued for the Twickenham and Uxbridge 
electricity apply schemes, the Oounty Council will oppose the соп: 
ДАНУ Bills with a view te obtaining the re-insertion cf these 
clauses. | 


St. Annes.—A Local Government Board inquiry was held 
last week regarding the Council's proposs to alter the site of the new 
eleotricity works. ee the whole of the cables have been laid, 
ut Oouncil is eager to hurry forward with the erection of the 
works. 


Sheffield.—As illustrating the effect of the increased cost 
of materials on i undertakings, we note that at Sh: ffi ld, 
where five years ago the Electric Light Company paid £1,450 per 
marine boiler, the Corporation now has to pay £2,850 each for what 
are stated to ba boilers of exactly the same type and &z». Eighteen 
months ago the price was £1,950, but since then the rate of increase 

greater. 


- has been considerably 


Trafford Park.—It is hoped that within a very short 
time the power house, for which Messers. Licey, Olirehugh and 
Sillar are consultants, will be ready for the distribution of current 
for power and lighting purposes. 

West Ham.—The Council last week decided to insure 
the electricity works for one year with the Norwich Union Fire 
Office at бз. percent. Several members protested that the place did 
not need insuring. 


West Riding.—A syndicate, to be known as the York- 
shire Electric Power Oompany, is promoting a scheme for the supply 
of electricity to the manufacturing districts of Yorkshire on the lines 
of the Lancashire project. 

Yeadon.—The District Council has decided to ask the 
Board of Trade to extend the time of the provisional order, aud also 


to ask the Leeds City Ooancil if it is prepared to supply electricity 
in bulk to Yeadon in conjunction with the proposed tramway 


scheme. 


ELEOTRIO TRAOTION NOTES. 


“ American Street Railway Investments, 1900. 
New York: Street Railway Journal Office.—The edition of this work 
for 1900 will be of service to all interested in the management of 
electric street railways. Оде is frequently reminded of the fact that 
in the States there are so many thousand miles of electrically operated 
line, and here we have the culars of the many companies by 
ата оа асаа рса urhe азы attended 

ion g ew years. er there are con- 
this book, which Ecalleä 


examined and сї M арр! " by the companies themselves 
before publication in this work. We especially note a valuable table 
showing comparatively the gross receipts of the 222 systems in the 
years 1898 and 1899. was а general average increase last 
year of 7:82 per cont. T'wenty-five of these properties had gross 
receipts of over $1,000,000 in 1899, and 18 were between $500,000 
and $1,000,000. Operating expenses, statistics of traffic, brief outline 
of the system of traction, names of directory, and so forth, are among 
the information here embodied. There are 289 pages of reading 
matter and 25 maps of the principal street railways. 


Birmingham.—The Pablic Works Committee has been 
going into the question as to which form of overhead construction 
shall be 1 the tramway company for the Bristol Road 
section, which is converted to electric trolley. 


Bournemouth,—The Bill to confirm a provisional order 
of the Board of Trade with respect to tramways in Bournemouth will 
be opposed in committee by the Poole and District Electric Traction 
Company. 

Bray.—A syndicate has been formed to construct the 
Bray and Enniskerry electric railway. 


The City and South London Railway.—Subject to 
the approval of Lieut.-Oolonel Yorke, the inspector appointed by the 
Board of Trade to make the necessary official examination, the exten - 
sion of the City and Bouth London Electric Railway from Stockwell 
to Olapham Common will be opened to the public at noon on Whit 
Bunday. An intermediate station has been placed quite close to 
that of the Sonth-Hastern and Ohatham Company in Olapham Road, 
and there, as also at the terminal station fronting Olapham Common, 
the electric railway is a ched from the road level by two 
capacious lifts. On week-days there will be a train service to and 
from Moorgate Btreet every three or four minutes, and on Sandays 
every five or six minutes. The line is now being carried from 
Moorgate Street to Islington, and this extension—to be completed 
early next year—will establish а direct connection underground 
between North and South, London. 


Greenock.—The terms of agreement for leasing the 
tramways of Greenock to the Port Glasgow Tramways Oompany 
were before the Police Board last weck, and it was decided to hold a 
special meeting to discuss the matter. The lease is from Me 1900, 
to May,1928 the company to equip all lines for overhead trolley 
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running by May, 1901; to pay £1,200 per annum as rent and £450 per 
annum for street maintenance, repairs, &c.; electrical energy to be 
taken from the Police Board's electricity works, the company paying 
144. per unit for a minimum supply of 500,000 units per annnm. 


Light Railway Applications.—Notices appear in the 
London Gazette for May 29th of the following applications wbich are 
to be made for light railway orders :— 

Pwilheli-Nevin: North Wales and District Light Railway and 

Electric Power Syndicate. 


Blackburn, Whalley and Burnley District: Auxiliary and Light 


Railways and Tramways Company, Victoria Street, G. W. 
Staines and Egham: Staines and Egham Light Railway Oompany. 
Warrington and Runcorn: International Electric Traction and 

Power Byndicafe, Tower Chambers, Brown Street, Manchester. 
Nidd Valley: Power and Traction, Limited. 

Oleobury, Mortimer and Ditton Priors: Viscount Boyne and 

Admiral Robert Woodward. 

Sheerness and District: British Electric Traction Company. 


Wales and Laughton: T. R. Gainsford, O. E. Jeffock, and A. | 


Wightman. : 
Kingston, Surbiton and District: British Electric Traction Oom- 
pany, Limited. | 
Jarrow and South Shields: British Electric Traction Qompany. 
Swansea and District: Mayor and Oorporation. 
Durham and District: British Electric Traction Company. 
Bath and District: Oorporation. 
Barnsley and District: British Electric Traction Oompany. 
Mansfield and District (Extensions): J. Fell, J. Lewis, W. J. Ker- 
shaw and others. 
Warrington and Northwich: A. Anderson, A. Brown. 
Kidderminster and Bewdley: Kidderminster and District Blectric 
Lighting and Traction Company. 


Liverpool.— The Liverpool Overhead Railway Bill, which 
seeks power to enable the company to extend tbe line to Beaforth, has 


been withdrawn from the consideration of Lord Newton's Oom- ` 


mittee of the House of Lords, and will now proceed as an unopposed 
measure. | 
The electric car service to Bootle was commenced on 27th ult. 


London.—The Extensions Bill promoted by the London 
United Tramways Company is to be opposed in Committee of the 
House of Lords by the Middlesex Oounty Council, notwithstanding 
the fact that the local authorities affected by the Bill are in favour 
of the scheme, and have asked the Oounty Council to abandon its 
opposition as being a waste of public money. 

Lompow Ооонту Coumort.—' The Oouncil resolved on Tuesday, on 
the recommendation of the Highways Committee, to instruct the 
Parliamentary Committee to include in a Bill to be promoted in the 
next session а clause to confer upon the Council powers 

(1) To double the single line of tramways in those portions of (a) Battersea 
Park Road, (b) Bermondsey New Road, (c) York Road (Battersea and Wands- 
worth), (d) Albert Embankment, and (e) Wandsworth Road. in which the 
Council is effecting widenings under powers already conferred by Parliament; 
and (2) to constructa double line of tramways along the new street from 
Bermondsey New Road to Tooley Street, authorised by the Tower Bridge 
(Bouthern Approach) Act, 1895. 

It was intended to reconstruct the tramways for an underground 
system of electric traction at an estimated cost of £57,500. 

The Parliamentary Oommittee reported that it would probably be 
advisable to present a petition to the House of Lorde against the 
South Eastern Metropolitan (Electric) Tramways Bill, with a view to 
obtaining amendments which were considered necessary by the com- 
mittee. Oa the recommendation of the committee, it was decided to 
seal a petition for presentation to the House of Lords if it should be 
found essential to do so. Before the adoption of the recom- 
mendation Mr. Benn stated, in reply to Mr. Boulnois, that the 
Council had no objection to the company's system baing transformed 
from horse to electric traction, but as the Council would have to 
purchase the lines in 1910 they went to Parliament contending that 
regard should be had to the system which the Oouncil proposed to 
introduce at an early date. The Council tried to get а locus on that 
poiut before the House of Commons Committee, and they intended to 
go to the House of Lords for the same reason. The Oommittee were 
not opposed to any of the companies altering their methods from 
horse to electric traction if they had regard to the system to be 
adopted by the Council, 


Scarborough.—Messrs. Lacey, Olirehugh & Sillar have 
been appointed to report for the construction of the electrical trams 
from the top of the North Cliff to Olarence Drive. 


Southampton.—Colonel Yorke, of the Board of Trade, 


has made the cfficial inspection of the town section of the new 


municipal electric tramways. 


York.—The City Council will meet on July 2nd to con- 


sider a resolution requiring the Ойу of York Tramway Com to 
sell their undertaking. , жы 


TELEGRAPH A. D TELEPHONE NOTES. 


Dover Tele shoves —A report has been submitted to the 
Corporation on ths ~ Lject of a municipal telephone system, by Mr. 
A. R. Bennett (who, by the way, is stated by the Dover Express to be 
engineer to the Glargow tramways). His estimate of the cost cf an 


exchange, to include Dover and Bt. Margaret’s, is given by the lou! 
paper mentioned, as follows:— 


Considering all the facts, I estimate that £16 per line would be a liberal pro. 
vision for a first-class metallic circuit telephone exchange system, constructed 
in accordance with the specification annexed by the Post Office to licenses tc 
local authorities, within the contemplated Dover telephone area. Probabl; tte 
cost would not exceed £15a line. I was informed by Mr. Stilgoe, the borough 
engineer, that asa rule the telephone conduits could be laid under the footpath: 
and I am assuming that this would be the case. The spare partially completed 
lines would cost £8 each asa maximum. This works out :— 


800 subscribers and 20 public telephone lines complete 


at £16 xa m as " . E85, 121 0 0 
150 partially completed lines at £8 1,200 0 0 
26,390 0 0 


TARIFFS. 


- An average receipt per working line of about £5 5s. per annum is necessary v 


y 
place an exchange on a remunerative basis. Although I should expect that 4 
reduction to an average of £5, or even £4 15s., per annum would be found pos- 
sible after a short experience, it would not be judicious to rely upon less than 
an average of #5 5s. to begin with. 


ESTIMATE OF REVENUE. 


300 subscribers at £5 5s. average annual receipt .. £1,575 0 0 
20 public telephone call offices at an average receipt of 8s. 


perweek .. 2% а a s ea à - 156 0 0 
Extra mileage charges on lines exceeding one mile in 
length, ғау 10 miles at £9, say x e rs Р 20 0 0 
Commission on value of messages telephoned to the Post 
Office for transmission as telephones, express lettere, . 
&c., зау T КЕ Ке $^ x Ss 710 0 
£1,758 10 0 
ESTIMATE OF WORKING EXPENSES, 
Manager and engineer at £8 per week £156 0 0 
Clerk and storekeeper at80s.  .. - 78 0 0 
One junior or lady clerk at 15s. .. "P 89 0 0 
One boy at 10s. рег wee » 20 0 0 
Corporation establishment cbarges T 2 50 0 0 
Eight girl operators at 9s. per week average wage. 187 4 0 
Rent and rates of central switch-room aud offices .. 50 0 0 
Rent of small switch-room at St. Margaret's .. 15 0 0 
Local assessments vs - $5 vx 800 
Insurance, light, firing, water, cleaning РА 40 0 0 
Stationery, printing, postage, office sundries ,. 26 0 0 
Way-leaves  .. yI s T" s$ 56 x - 50 0 0 
Repairs at £2 per cent. on £5,120 M se «* Vx 108 8 0 
Post Office Royalty 10 per cent. on £1,751  .. V4 is 175 8 0 
Interest on capital, 8 per cent. on £5,120 d so vs 158 1A 0 
Sinking fund, 8 per cent. on £5,190. This, with interest 
on accumulations at 24 per cent., will pay off the whole 
capital in 25 years aM vs a s. m M 158 12 0 
Depreciation and renewal fund, 24 per cent. on £5,120 S per 
cent. with in“erest on accumulations at 94 per cent. 
would renew the whole system in 25 years. But the 
old material taken out would be worth at least 4 per à 
cent., so that 24 per cent. would renew the whole 
system in 25 years se ze xi és sli 198 0 0 
Income-tax and sundries .. ЯА id 555 60 00 
Commission on public telephone receipts a 18 0 0 
Contingencies... .. «6 «ss ee m 50 0 0 
d |. £1,560 18 0 
Add on account of lines partly constructed— 
Interest on 3 per cent. on £1,200 .. se TT n ec 86 0 0 
Binking fund at 8 per cent. on £1,900 88 0 0 
£1,633 18 0 


РЕ 


Net revenue . 2195 128. Od. 


It will be observed that not only із provision made for recovering the whole 
capital in 25 years, but for renewing the whole of the plant, so that at the t:- 
mination of the license, the Corporation would be in possession of an efficient 
up-to-date system which would have cost them nothing. If this provision t= 
deemed excessive then the amount saved from the depreciation and renews. 
fund, will be available towards & further reduction of rates. 


The London County Council and the Telephene 
Service.—At Tuesday's meeting of the London County Council the 
report of the Highwsys Committee, which has been adjourned from 
time to time since March of last year, was again brought forward. 
The Committee recommended the Oouncil to pass the following ree 
lutions :— 

(a) That, in the opinion of the Council, the telephone service in the Lorde 
area ef the National Telephone Company should managed by the Созго! 
the Corporation of the City of London, and the local authorities of dist: t: 
outside the administrative County of London, but within the London telepho 
area; (5) that, in the opinion of the Counoil, application should be made io ib: 
Postmaster-General by the Council, the Corporation of the City of London. ar 
the other local authorities of districts within the London telephone ares of the 
National Telephone Company, for a license under the Telegraphs Act. 1892 fer 
the establishment of à telephone service in respect of that area; ic) that | 
clerk of the Council do, in conjunction with the town clerk of the City ? 
London, draft an application to the Postmaster-General for the license stove 
referred to; and that such draft application, when prepared, be submitted“ 
the Council for approval. - 


Mr. J. W. Benn, chairman of the Committee, asked permission of 
the Council to withdraw the recommendations. He did so becass 
the Committee had every confidence in the of Mr. Huber. 
and, for the time being, in the operations of the Postmaster. Gener. 
They had come to the conclusion that as London was to be under tht 
dominion of the Government the telephone question could be left to 
the Government. If, however, that was unsatisfactory, the subject 
of the Council applying fora municipal license could still be cn 
нан, although he Корей the necessity for so doing would not 


The consent of the Council having been obtained, the recommend 


у, to restrain 
works withost 


ie) таса» UM SES P > 
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I have now had an opportunity of consulting my board. Having regard to tho 
fact that inter-communicationsg between the competing systems of the Post 
Office and the company in London must in the nature of the case, be a matter 
of arrangement between the Postmaster-General and the company, and that the 
action of the Postmaster-General against the company was adjourned for three 
months with a view to giving time for negotiation, my board does not see ite way 
to make any communication at the present moment to your committee; but I am 
to suggest that, as the Postmaster-General's action was adjourned upon terms 
which preclude the company from breaking up streets in the meantime, the 
action of the County Council should remain in stutu quo for a like period. 


The committee stated they had directed the solicitor to ascertain 
and report to them at what stage the negotiatións between the Post- 
master-General and the company had arrived, and they proposed to 
again report to the Council on the subject оп reoeí farther 
information. Whilst on this question the committee mentioned 
that the Marylebone Vestry had decided to grant an application of 
the company for permission to lay conduits or pipes in various streets 
subject to the terms of anagreement for the protection of the Vestry's 
interests. The committee had informed the Vestry that the Oouncil 
does not adopt the view taken by the company that, if it can arrange 
terms with the road authorities as to underground works, the consent 
ofthe Council is not necessary ; and had pointed out that the action 
of the Vestry and certain other London road authorities, in entering 
into arrangements with the company, had a tendency to weaken the 
Oouncil's position in its negotiations to secure favourable terms for 
telephone subscribers, as regards intercommunication between the 
Cm ge s system and that about to bs established by the Post 

oe. 


Manchester Telephones.—On the subject of telephone 
municipalisation at Manchester, the Municipal Journal says :— 


The telephone question in Manchester has reached the acute stage by the 
resignation of Ald. J. W. Southern, chairman of the Telephone Committee of 
the Corporation. The City Council, it will be remembered, has formally 
approved the application of a competing company fora license within the Man- 
chester area, that company undertaking, whenever called upon, to transfer its 
exchange to the municipality on equitable terms. It has been decided by the 
Committee to purchase (if possible on reasonable terms) the Manchester 
exchange of the National Telephone Company, and this company has been asked 
whether it is willing to sell, and upon what terms, it being the purpose of those 
who recommend this course to also recommend that any injustice done to the 
Mutual Company shall be recompensed by a pecuniary consideration. It appears 
to Alderman Southern that the National Telephone Company can prolong the 
present state of things for almost any period they choose. He regards this 
position as intolerably unfair alike to those citizens who аге wishful for a more 
efficient and cheaper telephone service, and to those who, encouraged by the 
attitude towards them of the Corporation, have incurred serious responsibilities 
in their efforts to supply a competing system affording those qualities of 
efficiency and che«pness which are desirable. Such a position is both “ incon- 
sistent and uncomfortable” to Alderman Southern, who holds strongly to the 
opinion that the Government should own all intertown telephones, and that 
there should be free communication between all systems that are licensed b 
the Postmaster-General. Mr. Southern is chairman of the Committee whic 
was appointed a short time ago, under the auspices of the Municipal Corpora- 
tions Association, to report upon the practicability of municipal telephones and 
to collect all the information, technical and legal, which Corporation com- 
mittecs may require to deal with the matter. Mr. A. R. Bennett was requested 
to write a full report, showing the cost, under varying conditions, of working 
and maintaining telephones. Mr. Bennett's report, it is stated, shows thas 
at a 0169 of about 5 guineas а most efficient telephone exchange oan be 
supplied. 


The following memorial has been circulated among the members : 


of the City Oouncil :— 


The memorial of the undersigned merchants, manufacturers, professional 
men, and other ratepayers showeth : That the delay in establishing competition 
in the telephone service in this city and district is a serious injury to us. That, 
in our opinion, it is incumbent on the City Couocil to comply with a company's 
request for confirmation of the resolution which encouraged the company to 
recognise and spend a large sum of money for the purpose of establishing com- 
petition. We think that the Mutual Telephone Company should be allowed to 


commence work and extend its system to other towns in close business relations ` 


ship with Manchester, especially as they have repeatedly stated that they 
would transfer to the Corporation their Manchester service on fair terms if so 
desired subsequently. We respecttully request that the Council will permit no 
further delay, but confirm the resolution passed by it on April 14th, 1597, in 
соо! the Mutual Telephone Company at the next meeting of the City 
. Coun 


Telegraphic Interruptions and Repairs:— 
OaBLEs. Down, 


Repaired, 
Wir Inprms :— 
eee eee #06 стае 90, 1899 eee [11] 
Trinidad-Demerara (1871) May 1151900. 
Mole Bt. Nicholas-Oape Haitien.. 6, 1900 . И 
5 мо mx 16, 1900 В 
á.Maranham ..  ..  .. Feb, 20, 1900 | 
Pa: 4-Maranham oe eee oe 1 Й 
ras ee 009 eee une U eee LEA 
аур e Ayl. 9, 1900 . Мау 39, 1900. 
St. Thomé-Loanda eee eee soo y 20, 1900 ove 200 
Tarifs-Tangier eee #06 eee Jan. 2, 1900 606 eee 


ct Oct. 18, 1899 600 eee 
Colombia beyond Buenaventura... Feb. 22, 1900 ... es 
Communication “vid Hanekine " 
interrupted on Persian Territory Feb. 24, 1900 ... i 
Ecuador [EE] 066 of Mch. 13, 1897 eee ees i 


vo. Apl, 25, 1900 ... - 


The New German-American Cable.—A daily paper 
says that the new German-American cable from Emden to the Azores 
and New York will be ready for public use in Aagust. 


The Pacific Cable.—After some general comments upon 
the real importance of the proposed Pacific cable, considered 
strategically, the St. James's Gazette : Ift the conferences at 
the Oolonial Office do not shortly lead to some pronouncement as to 
the immediate fate of the cable, we may expect & general upri of 
sentiment, both here and in the Colonies concerned.” 


Wireless Telegraphy.—The -Daily Chronicle Berlin 
correspondent says that the German lightship on the Borkum Reef 
has been provided with apparatus for reoeiving and transmitting 
messages by means of the Marconi system of wireless telegraphy. 
Messages will be exchanged with ships at sea and with the land tele- 
graph station on the island of Borkum, in the month of the River 
Ems. A charge of 10d. will be made for each message so trans- 


* 


mitted, in addition to the ordinary telegraphic fees. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Bermondsey.— June 18th. The Vestry is inviting tenders 
for insulated electric mains, conduits, junction boxes, &. Sse 
„ Official Notices " to-day. 

The Corpo 


Bootle.— June 16th. ration wants tendera 
for underground electric cables, the erection of arc lamps, and the 
supply of mechanical stokers, for electric lighting. See Official 
Notices” May 25th. 


Biackpool.—Jane 18th. The Corporation wants tenders 
for the electrical equipment of 15 single truck tramcars. See 
" Official Notices " to-day. 


Bradford.—Jane 14th. The Corporation wants tenders 
for a switchboard for 500 volts sure, or for alterations to the 
existing switchboard at the Valley Road electricity works. See 
“ Official Notices May 25th. 


Bridgwater.—June 7th. The Council wants tenders for 

the supply of boiler house plant, engine house plant, dynamos, 

заре, awitchboard, mains, lam , accumulators, meters, crane, 
lc. electricity supply. See "Official Notices" May 11th. 


Brussels.—September 19th. The Counoil of St. Jilles, 
lez Bruxelles, invites tenders for the installation and the commence- 
ment of supply upon a part of its territory. Oonditions and plan 
for three francs at the office, No. 14, Parvis Bt. Jilles, St. Jilles. 


Crewe.—June 11th. Tenders are wanted by the Cor- 
poration for the wiring of the municipal offices, market ball, and 
corn exchange, and for supplying lamps and fittings for electrically 
lighting Sea pa quotations for arc and incandescent lighting) the 
same. Ten to Town Olerk. 


Dudiey. — Jane 15th. The Corporation is inviting 
tenders for a free wiring contract. See Official Notices to-day. 


Durban.—June 29th. The Corporation wants tenders 
for overhead equipment for (a) about 16 miles of single track, 
including overhead trolley wire, distribution boxes; (b) 22 

motor cars; (c) steam and electric generating plant, 
including three 250-xw. generators, boilers, oondensers, cooling 
towers, switchboard, &. See Official Notices” May 18th. 

Ealing.— June 11th. The District Council wants tenders 
for batteries and a steam dynamo alternator for the electricity 
works. Bee Official Notices" May 25th. 


ypt.—July ist. Tenders are being invited until 
July 186 by the harbour and lighthouse authorities at Alexandria for 
the supply and erection of the necessary plant and apparatus 
required for the electric lighting of the harbour «f Port Said. 
Tenders are to be sent to L'Administration des Ports et Phares, 
Alexandria, whence particulars may bs obtained. 


Germany.—June 7th. Tenders are being invited until 
June 7th by the Hamburg Finance Daputation for the supply of an 
electric launch. Tenders, marked No. 207, to be sent to Die Finanz 
Deputation, Hamburg. Particulars may be obtained from the 
Secretariat II. der Finans Deputation, Rochhaus (Over-Erdgenhoss 
Zemmir 429). 


Glasgow.—June 12th. The Corporation wants tenders 
for the supply of two sets of switchboards and instruments for 4,000 
amperes each, for the electricity department. See Official Notices” 
May 11th. 

Grimsby.—June 1st. The Corporation wants tenders 
for arc lamp-posts and brackets. See “ Official Notices” May 18th. 
Another notice invites tenders fora number of electric meters. 

Halifax.—The Corporation wants tenders for bar copper 
for electrical purposes, as well as for boilers and piping. 8:6 
" Official Notices” this week. | 

Italy. — Joly 14th. The Municipal authorities of 
Maddalena (Sardegna), are inviting projects and tenders until July 


^ 
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l4th, for tke electric lighting of the public streets of the town. 
Particulars may be obtained from, and schemes and tenders are to be 
sent to, II Municipio di Maddalena (Sardegna.) 


Lincoln.— Jane 5th. The Electricity Works Committee 
wants tenders for the supply of about 1,400 tons of hard steam cobbles 
during the 12 months ending May 31st, 1901. 


London.—June 1st. The City Corporation Streets Com- 
mittee invite proposals for the bire of an electrically-driven dust 
cart. Bee “ Official Notices” April 20th. 


London.—June 4th. The Fulham Vestry wants tenders 
for the wiring of the electric lighting works. Conditions, specifica- 
tions, &c., at the offices of Mr. F. Н. Medhurst, on payment of a 
deposit of £3 33., returnable as usual. ; 


London County Council—June 16th. The Council 
invites tenders for ап electric lighting and power installation (ex- 
cluding generating plant) telephones, fire alarms, &o., at the Horton 
Asylum, near Epsom. Взе Official Notices" May 18th. 


Manchester.—June 9th. The Tramways Committee 
wants tenders for the overhead equipment of three routes of tram- 
ways. See Official Notices” May 25th. 


Nelson.—Jane 12th. The Corporation invites tenders 
di storage battery and switchboard. See Official Notices this 
week. 


Newington.— June 15th. The Electric Lighting Com- 
mittee requires tendera for supplying and laying conduits, mains, 
&c. 8зе “ Official Notices this week. | 


Newcastle-on-Tyne.—June 1st. The New Tramways 
Committee wants tenders for switchboards, underground feeders, and, 
pumping apparatus. See Official Notices” May 11th. 


Partick.—June 8th. The Commissioners want tenders 
for a dust destructor with furnaces, flues, water-tube boilers, econo- 
et: Hong and forced draught appliances. See "Official Notices 

y ‚ 


South London.— June 2nd. The South London Elec- 
tric Supply Corporation wants tenders for the complete installation 
of 3,000 lights on the premises of 500 consumers in any part of the 
атса of the company's supply, and for the installation of two arc 
lights on the premises any consumer in the same area. Bee 
“ Official Notices" May 18th. 


Spain.—July 7th. The Secretary of State for Foreign 
Affairs has received а despatch from Her Msjesty's Ambassador at 
Madrid, stating that tenders are invited by the Spanish Government, 
to be received not later tban July 7th next, for the concession for an 
electric tramway from the Puerta de Hierro (Madrid) to Aravaco and 
Pozuelo. Some particulars may be examined on personal application 
at n Commercial Department of the Foreign Office between 11 a.m. 
and 5 p.m. ; 

St. Pancras,—June 7th. The Vestry wants tenders for 
re-arranging and additions to bare copper strip conductors. Bee 
" Official Notices” May 25th. 


Stockport.— June 13th. The Gas and Electricity Com- 
mittee cf the Town Council wants tenders for two water-tube boilers. 
See ' Official Notices” this week. 


Sleaford.—June 12th. Tenders for multitubular boilers, 
two steam dynamos and booster, pumps, waterheater, pipework, ac- 
cumulators, arc lamps, posts and connections, switchboard, cables, 
and grounding are wanted by the Urban District Oouncil. See 
. "Official Notices" May 25th. 


Sutton Coldfield.—June 21st. The Corporation invites 
tenders for water-tube boilers and other steam plant, pipework, three 
steam dynamos and boosters; batteries, switchboard, overhead 
traveller, msins and conduits, arc lamps and posts, and station light- 
ing. Bee “ Official Notices” May 18th. 


Tanat Valley.—June 5th. The directors of the Cam- 
brian Railways Company ara prepared to receive tenders for the con- 
struction cf a light railway, about 15 miles long, 4 feet 84 inches 
gauge, c mmencing by a junction with the branch of the Oambrian 
railways at Port-y-waen, in the county of Balop, and terminating at 
Llangynog, in the county of Montgomery. Plans, s cation, and 

uantities cbtained, cn payment of £1 1s., at the office of Mr. A. J. 
in, engineer tothe Tanat Valley Light Railway Oompany, Oswald 
Road, Oaweatry. 


OLOSED. 


Heywood.—On Monday, at a meeting of the Electric 
Lighting Committee, tenders for the new electricity works were con- 
sidered. That for the chimney, 120 feet high, was given to Mr. C. 
Dennes, of Bury, and that for the electric light station, comprising 
engine house, boiler house, battery room, offices, and store rooms, to 
Mr. Daniel Diggle, Heywood. The letting of the tender for machinery 
and plant was deferred. 


London.—The London County Council on Tuesday con- 
sidered the following tenders for the wiring and fittings required in 
the electric lighting of the new fire station in course of erection in 
Upper Street, Islington :— 


Barlow Bros. & Co. (accepted) .. £277 0 0 
Е, A. Glover & Co, ee ee ee ee ee ee ee 296 8 0 
F. J. Coleby .. i 2% 25 34 e 55 ,. 835 Ө 0 
Private Wire and Telephone Installation Company 428 0 0 
A. H. Wood LE ee ee eer ee ee .. LE 450 0 0 


The undernoted tenders were also considered for wiring the White- 
chapel fire station :— 


F. A. Glover & Co. (accepted) .. ..£983 6 0 
F. J. Coleby .. - - T s T - .. 88115 0 
A. H. Wood .. ai " "oet ИРЕ Ж И 
Private Wire and Telephone Installation Company . 445 0 0 


Rhyl.—The following is a list of the tenders submitted to 
the Council in gp Men to specifications drawn up by Messrs. d. B. 
H. atham :— 


Peers and W. 

' ; Section А, 
* Babcock Ф Wilcoz .. . £2,013 10 | George Hill & Со, .. .. £2,850 0 
Blackwell & Со. - .. 9,058 0 Stirling Boiler Co. .. .. 249 0 
Crompton . 2058 0 

^. SECTION C. 
*Clayton Engine Co... кү £690 0 Crom ton ae * se £902 0 
Lowdon.. i * Бу 0 John Fowler .. T „ 29 0 
Brook, Hirst & Co. ee * 145 0 Dorman & Smith .. .. 930 0 
General Electric  .. 765 10 H n, Wright  .. .. 991 0 
Lewis, Baylis & Co. .. 782 0 Mechan & Sons - .. 999 0 
Veritys .. ue - .. 851 0 Electric Construction .. 1,085 0 
Ashton, Frost & Co. .. 896 0 Siemens s4 m .. l,943 0 
Johnson &Phillips .. .. 900 0 


* Accepted subject to the sanction of the Local Government Board to the loan 


i SECTION B.—ENciNES, Dynamos, Boosters, &c. 


NAME OF TENDERER, TYPE OF ENGINE. AMOUNT 
Parsons & Со.” .. Parsons £6,017 
Thames Iron Works Allen К 

я bo 7 Reavel ` 5,268 
Lancashire Dynamo Co. T E Им T. 5,259 
Crompton & Co. .. am ee Allen ka 48 P $2 5,519 
Lancashire Dynamo Company Browett-Lindley .. x ee 5,551 
Westinghouse Company фа Allen е * бв * 5,550 
General Electric.. - va Reavel  . 5,572 
Electrica] Company 5,641 
Lowdon .. * áb га Reavell а 6,683 
*Lancashire Dynamo Company Alley 5759 
British Schuckert 3% e Reavell 5,762 
Allen - ox Allen МА а 5.771 
Low-C don i Vi Browett-Lindley .. 5.80 
Electric Construction .. ee Reavel  .. i - ii 5,832 
Johnson & Phillíps oe Willans .. e T $5 6,870 
British Schuckert Browett wet *. m 5,992 
Westinghouse » . 5,995 
John Fowler Reavell 6,042 
Thames Ironworks Willans 6,112 
Heywood .. — Ав * Alley 6,156 
Lancashire Dynamo Company . Willans .. е 6,204 
Geo. Hill & Co. .. p бә Browett-Lindley 6,210 
Crompton .. Davey, Paxman .. 6,395 
Biemens Browett-Lindley .. as е 6,444 
Lowdon .. Belliss compound yw 06 6,569 
Westinghouse Willans compound T is 6,620 

» Belliss » МР: T 6,650 
Lowdon .. * Willans м EN 6,677 
General Electric РА Wa +5 as 6.70 
Scott & Mountain Mi Scott & Mountain - $a 6,750 
Electric Construction .. Willanscompound  .. ne 6,763 
Clayton Engine Company Alley ie is é wis 6,784 
Crompton .. T * Belliss 6,806 
^ m n 10 Willans 6.849 
Electric Construetion Willans  .. 6,952 
Lowdon .. es T Belliss triple & 6,869 
Crompton .. T T $a Kx - za 6,903 
General Electric.. vi as н we es s. > Б 
Westinghouse % Э T 1,040 
Siemens .. ee A is. ë 7,204 
Frank Suter . A m Willans triple 4 1,205 
Thames Ironworks T 2% * 7,239 
Biemens . oe » compound 7,239 
" T s Belliss » 7,264 
Lancashire Dynamo i Alley triple T кё EN 1,458 
РА » T - Willans triple a ET 7,470 
Lowdon .* ee ee se » " ee — * ee 7,877 
Westinghouse .. к - » 1 - 1,680 
British Schuckert ee es LT] * b. 7,702 
General Electric. . t. ” LE] .. 1,768 
Heywood .. e ae - Alley triple 7,811 
Crompton .. T ee T Wilians triple 7,880 
Electric Construction .. ee 1 1 es 7,981 
Bcott Anderson .. T $5 " " as Ss "^ 7,985 
Johnson & Phillips a$ ра " » i er CUR 6,090 
Biemens .. v ee ve » " ve 4% 5% 8,249 
Brush i * Еф 30 8,314 
Ashton Frost  .. as А ” РР 8,325 


* А ” ee ee 
* Accepted subject to the sanction of the Local Government Board to the loan. 


SECTION D.—Anc Lamps, UNDERGROUND MAINS, STREET Work, &c. 


* Western Electric . . £5,911 11 Callender +. 46.77 0 
Bt. Helens Cable Co. 125 0 Siemens .. 7,013 0 
Dennis ..  .. .. . 6184 0 | Glover .. .. 7,455 0 
Oliver .. * вэ „в ©4550 9 Henley .. m * 7.484 0 
British Ins. Wire Co. . 6,545 0 Johnson & Phillips .. 8.181 0 
Oliver .. sss s e 6,758 0 Telegraph Man. Со... . 9,233 0 


* Accepted subject to the sanction of the Local Government Board to the loan, 


SECTION F.—ACCUMULATORS. 


* Dutilh Smith (Marquand) .. £1,804 D. P. Battery Company. 41.4% 
Hart Battery Company . 1,901 Chloride * ‘o> ЛА 
Tudor Ар 2 5% .. 1,805 | Heywood .. „ ae „K AM 
Electrical Power Storage Co... 1,425 Scott Anderson .. & . 230 
Johnson & Phillips (Hart) . 1,480 
SECTION G.—CRANE. 
* Marshall, Fleming & Jack £145 | Stocks & Oo. . £167 
James Carrick & Bons .. .. 152 | Messrs. Isles, Limited ..  .. 20 
Carrick & Ritchie T .. 159 


* Accepted subject to the sanction of the Local Government Board to tbe loas. 


Southampton.— The Council has roy эмн си — e 

‚ В. Z. de Ferranti f t £3,600, 

Meses, EZ do Тешен foe on эмы лы ыш 
Bchuckert dynamo. i 


— 
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FORTHOOMING EVENTS. 


Friday, June let.—At 9 p.m. Royal Institution of Great Britain. 
Ditcourse by Sir Henry Roscoe, F RS. Subject: 
unten. | 


Thursday, June 7th—The Röntgen Society. Ordinary General 
Meeting at St. Bartholomew's Hospital, Electrical De- 
partment (by invitation of Dr. Н. Lswis Jones). Dr. 
Lewis Jones wil show an Influence Machine of 

design. Mr. James Wimshurst, F. R S., will 
give a short statement of his work in the Design and 
the Perfecting of the several forms of his Ioflaenc» 
Machine. Dr. Rémy, of Paris, will show a new Local- 
ising Apparatus. The Annual General Meeting will be 
held in July. 

. Friday, June 8th.—At 5 p.m. Physical Society. Agenda: (1) “Ол 

the pee Properties of Iron and Aluminium 

Alloys,” Part IL, by Dr. S. W. Richardson; (2) Note 

on Orystallisation produced in Bolid Metal by Pressure," 

by Mr. W. Oampbell ; (3) “On the Viscosity of Mixturos 
of Liquids and of Solutions,” by Dr. O. H. Lees. 


NOTES. 


А Suggestion for the Prevention of Collisions at 
Sen. —No опе will deny that a practical and efficient means 
of preventing collisions at sea would be welcomed by 
humanity at large, but, во far, nothing that oan really be 
termed practical has been brought forward. We have 
recently been favoured with a copy of a pamphlet by Mr. 
Léonce Fabre, of Marseilles, whioh describes a 8 pro- 
ровей by M. Orrechioni. It consiste, in effect, of a species 
of torpedo furnished with two horn-like projections which is 
propelled electrically at the same as that at 
which the vessel travels, thus keeping the cables by which it is 
attached to the vessel tant, and tending to ensure the posi- 
tion of the “ pilot” directly in advance of the ship’s course. 
The “ pilot ” is to operate at a distance of about a quarter of 
a mile in front of the ship, and the horn-like projections 
when touched will indicate the fact on board the protected 
vessel. The projections are so connected electrically with 
an indicator on board the vessel to be protected that upon the 
starboard projection being touched the indicator will im- 
mediately display “ port,” and viceversd. We fear that many 
instances will at once suggest themselves to our readers where 


this system of indication (apart from the effect of strong cur-. 


rents, porpoises, or similar!“ oontingenoies," upon the direction 
of motion of the “ pilot”) would break dewn. What would 
happen in the event of aship crossing the protected one's 


bows in such а way that both projections would ke 


touched simultaneonsly, is not dealt with in the pamphlet. 
Presgmably, the indicator would show both “port” and 
t starboard” in which case the man at the wheel would be 
in the unenviable position described in that historio narra- 
tive the “ Hunting of the Snark,” where it is recorded that 
the Bellman, who was in command— 
s » . WAS thoughtful and grave, bat the orders he gave 
Were enough to bewilder а crew, 


When ke cried—steer to starboard but keep her head larboard, 
What on earth was the helmsman to до? 


= — 


The Visit of Electrical Engineers to Paris.—Mr. 
W. G. MoMillan, the secretary of the Institution of 
Electrical Engineers, is sending out application forms and 
full particulars in connection with the forthcoming visit to 
Paris. An extraordinary general meeting of the Institution 
will be held there on Thursday, August 16th, two daya before 
the opening of the International Electrical Congress. This 
meeting (on the 16th) will be a joint meeting of the Institu- 
tion and the American Institute of Electrical Engineers, and 
the details will be given later. It is, however, necessary to 
know at the earliest convenient moment how many members 
propose to take part in the proceedings, so that Mesers. 
Oook & Son may be able to make the necessary arrange- 
ments. A fee of 40 francs is payable to the French com- 
mittee by those who wish to take part in the Electrical 
Congress. | 


Good Firing and Smoke Prevention.—The Committea 
of the Western Railway Club in Chicago have recently 
presented a report on the “Smokeless Consnmption of Fael 
as Applied to Locomotives,” but some of their conclusions 
have equal application to the firing of stationary boilers. In 
their opinion, apparently, there is nothing so effective in 
smoke prevention as skilful firing, and the general opinion 
seems to be that a good fireman can accomplish more without 
пае devices of апу kind than ап indifferent fireman with 
them. It is necessary for the engineer and fireman to under- 
stand each other; the fireman should be informed in advance 
of every change that the engineer has to make, so that the 
fire may be kept in readiness for the changes. There is a 
good field for the expert or travelling firemen in the education 
of the man. The ioe of firing five or six skipfuls at a 
time and resting between should give place to light and 
frequent firing, the door being left R on the latch to 
admit air 3 to burn the fresh distillates, and then 
closed, unless a damper is provided in the door. There is no 
panacea for smoke. The necessary treatment varies with 
the quality and position of the coal. The matter is 
largely in the hande of the fireman and engineer, and 
firing should be done in such a way as to avoid chilling the 
surface of the fire by excessive increments of coal, the 
method of adding fuel being to ecatter it in thin layers and 
admit sufficient air to consume the hydrc-carbons which are 
distilled off in large volume as soon as the fresh coal drops 


upon the hot fire. 


The Municipal Electrical Convention at Hudders- 
field.—The official programme of the Municipal Electrical 
Association’s convention to be held at Huddersfield on Jane 
20th, 21st, 22nd and 23rd has been issued. The Council 
cordially invites all who may be in any way interested in the 
meetings to attend. The 5 for the year is Mr. A. B. 
Mountain, and he will deliver his address on Wednesday, 
June 20th, at 10 a.m., at the Technical College, Queen 
5 The following papers will then be read and 

used :— : 


" Means for Stimulating the Demand for Blectrical Energy." Two 
Papers by Alderman W. Potter, Taunton; H. O. Bishop, electrical 


engineer, Wigan. 
“Electricity Works for Small Towns" Two Pa by С.В. 
Vesey Brown, electrical engineer, Lincoln ; d. M. Harris, electrical 


engineer, Bray. 
Thursday, June 21st. 


“Electric Motors.” Two Papers by T. P. Wilmshurst, Derby 
О. А. L. Prassman, Doncaster. 


" Combined Management of Tramways and Lighting Departments.” 
By В. C. Qain, Blackpoo 

" Methods of Reducing Light Load Losses.” By Н. L. P. Boot, 
Tunbridge Wells. 

The Association Dinner at the Town Hall, at 7.30 p.m. 


Friday, June 22nd. 


(At the Albert Hall, Oookridge Street, Leeds.) 

„The Distribation of Electricity in Scattered Areas.” Two Papers 
by L. Andrews, Hastings; d. Wilkinson, Harrogate. | 

ч Maintaining Oertain Portions of Electrical Distribution Systems 
at Earth Potential.” By О. Н. Wordingham, Manchester. 

" Impressions of Present American Tramway Practice" By A. E. 
Le Rossignol, tramway engineer, Nowcastle-apon-Tyne. 

ы N of Telegraph and Telephone Wires.” By R. C. Quin, 


There will be visits to various works of interest, electric 
lighting, tramway, and во on, at Bradford, Huddersfield, 
B, KO. 


Obituary.—We regret to hear of the death of Mr. Wm. 
Johnson, who was, until February last, manager of the 
electrical department of the Sheffield Corporation. It will 
be remembered that when the works of the Sheffield Electric 
Light and Power Company were taken over by the munici- 
pality in January, 1898, Mr. Johnson, whohad been manager 
from the starting of the undertaking, entered the service of 
the Corporation. At one time he figured among telephone 
inventore, and seems to have been largely responsible for the 
establishment of a telephone exchange in Sheffield. Mr. 
Johnson was 56 yeara of age. He had been in ill health for 
some time past, and his more serious illness is stated to have 
dated from the death of his wife in January last. 


(Continued on page 931.) 
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CENTRAL LONDON RAILWAY. 


However backward the metropolis may be in the matter of 
surface traction, there can be no doubt that as regards under- 
ground electric railways London leads the world. The firat 
step was taken, under the guidance of the late Doctor John 
Hopkinson, by the City and South London Railway Company, 
which, by the way, originally intended to use cable haulage, 
and provided for this in the designs. This railway remained 
unique for nearly eight years, before the Waterloo and City 
Company's line was opened for traffic in 1898. Р 

The line with which we are now concerned will, it is hoped, 
be opened for traffio during the coming summer, and must 
be regarded as by far the most important undertaking of 
this description in existence or projected. Starting from 
Shépberd's Bush, the route lies beneath Uxbridge Road, 
Bayswater Road, Oxford Street, Holborn, Newgate series 


Cheapside and Poultry, terminating at the Bank; the tota 


ge 


© ә 
meme: 


SECTIONAL ELEVATION oF GENERATING STATION. 
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length is.54 miles between termini, in two tunnels, and the 
ара expenditure will amount to nearly three millions 
sterling. 

The trains, each of which will consist of seven carri 
hauled by a separate locomotive, will run at intervals of 24 
minutes, at an average speed (including stoppages) of 14 
miles per hour; each train seats 336 passengers, and weighs 
105 tons, loaded, without the locomotive. 

The average stay at each station will be 20 seconds, and 
the maximum speed between stations will be about 25 miles 

hour. To maintain the 2}-minute service 22 trains will 

required ; but as the frequency will be increased later on 

to a 2-minute service, requiring 28 trains running, 28 
locomotives have already been provided. 

The tunnels are for the most part 11 feet 6 inches in 
diameter, constructed on the system invented by the late 
J. Н. Greathead, and lined with cast-iron. There are 18 
stations, communicating with the platforms 100 feet below 
by means of electric elevatore ; the distance between stations 
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a from 1,288 yards to 642 yards, averaging about 850 
yards. | 

The generating station is situated at Shepherd’s Bush, on 
what used to be known as Woodhouse Park; the aite extends 
over an area of about 20 acres, affording ample space for the 
station, car and locomotive sheds, workshops and а for 
all present and future needs. The general arrangement of 
the buildings is shown by the accompanying plan. 

The boiler house is constructed of red brick, with iron 
and slate roof, and measures 148 feet x 87 feet inside; the 
boilers are arranged in two lines, one on either side of a 
central gangway, over which are situated the coal bunkers 
'at a height of 25 feet from the floor. 

The coal supply is brought in wagons over a siding from 
the West London Extension Railway, and is dropped into s 
hopper outside the south end of the boiler house; from this 
it is fed by gravitation to the coal conveyor and carried up 
to the bunkers. The coal is weighed on a weighing-machine 
in the yard while it is in the tracks. 

The conveyor is of Messrs. C. W. 


3 Hunt Company’s make, exaotly similar 


to the one which we recently described 
in connection with the Ringsend power 
` station; it comprises 200 buckets, in 
whioh the coal is carried along the 
basement beneath the stoking floor, M 

the north wall of the building, | 
along beneath the roof to the banker 
which it is desired to fill. The mecha- 
nical filler, by means of which each 
bucket is automatically filled full with- 
out scattering ооа], is shown in one of 
our Views, ав well as the for tight- 
ening the oonveyor chain; the latter 
consists of a semi-circular section of 
railway which can be drawn outwards 
by means of tension screws fixed to the 
end wall. The line of conveyor is also 
shown to advantage in our view of the 
top of the bunkere, with the automatic 
motor “ pusher at the far end; views 
of the latter were repreduoed on page 
661 of the ELECTRICAL Review. The 
banker, which has a capacity of 1,000 
tons in the 16 hoppers at preeent in use, 
and measures 140 feet long x 28 feet 
wide, is built of sheet-iron, and is 
divided into separate compartments, 
one for each boiler ; a trip lever is pro- 
vided opposite each compartment, and 
the is deflected to one or other 
aide of the middle partition as desired 
by means of tilting shoots, of which 

several are seen in our view. 

The conveyor makes one complete 
cycle in 10 minutes, at which rate 60 
tons of coal can be carried into the 
bunkers per hour, each bucket carry- 
ing about 1 cwt. The motor driving 
the conveyor is of the British Thomson- 

| Houston Co. С.Е. type, 8-H P. siz 
The ash handling arrangements 
consist of a full-gauge railway from the surface level 
into the tunnel beneath the boilers, dividing there so M 
to permit wagons to run olose to the boiler foundations; 
the ashes are raked from the ach- pits direct into the 
wagons, and removed by means of a steam locomotive. 
Eventually, however, it is intended to remove the sabes 

by means of the conveyor. 
The boilers are of the Babcock & Wilcox type, 16 in 
number, arranged in eight batteries of two boilera each, and 

ш cg equally on either eide of a central 


gangway, = 
ach boiler has 8,580 equare feet of heating surface, with 
a grate area of about 90 square feet, aud evaporates 
12,000 Ibs. of water per hour at 160 lbs. per square ino: 
each consists of 16 sections of 10 tubes, 4 inches dit 
meter and 18 feet long, expanded into headers, two 
steam drums 3 feet 6 inches diameter x 28 feet 7 inchet 
long, and a mud dram 10 inches diameter x 9 feet 8 inches 
long. The two steam drums are connected by a crow 
drum 2 feet diameter х. 7 feet 6 inches long, and the cross 


Tho. UU ^ earthed 
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drums of each battery of two boilers are joined by a steam right angles to their length, and provided with suitable 
pipe, from the upper side of which starts the 8-inch steam valves to cut off any desired portion. There is room in the 


main steam pips. | | accommodate four 
> Se эт 9 асч r additional boilers, 

for which the foun- 
dations are already 
in position. | 
- Water is derived 
from the Grand 
Janction Water- 
works Oompany’s 
maine by means of 
two pipes, one from 
Caxton Road. the 
other from Wood 
Lane. The degree. 
of hardness of the 
water is 15 to 16, 
which is reduced to 
9 or 84 degrees by 
means of a large 
Arehbutt - Deeley 
water softener, in- 
stalled by Messrs. 
Mather & Platt. 
In this process, to 


tested during con- 
struotion with a 
hydraulic pressure 
of 800 lbs. per 
square inch, and 
after erection a test 
preasure of 240 Ibs. 
per square inch is 
applied to the whole 
boiler. 

. The ; mechanical 
stokers are of the 
Vicars type, driven 
by either or both 
of two Bumstead 
and . оларса 
engines by means 
of shafting run 


below; coal is fed 24,000 gallons of 
to the hoppers of Coal BUNKERS AND CONVEYER. water there is added 
the stokers through 281 lbs. of lime and 
chutes, a sufficiant 9 Ibs. of soda; after 


amount being allowed to flow into the chute by means of mixing for 10 minutes, air is blown through the water by 
a valve operated bya chain. A platform runs along ће means of 5 pipes lying on the bottom of the tank. 
ront of the boilers to give access to the fittings, & o. Finally, 8 lbs. of alumina ferrio are mixed with the water, 
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GENERAL VIEW OF ENGINE Room, FROM SWITCHBOARD GALLERY. 


The steam piping is so arranged that each battery of two and as it is drawn off it is carbonated by blowing coke gas 

boilers practically feeds one engine; all the pipes are, how- into it, | NL 

ever, put in parallel“ by а main steam pipe running at After passing the softener, the water is either delivered ` 
- ^ E ` 8 * .) , , a А н $ 
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to the cistern beneath the cooling towers or passes direct 
to the suction mains of the boiler feed pumps, the 
latter consisting of two vertical duplex direct-acting feed 
pumps, made by Messrs. F. Pearn & Oo., which are visible 
in the background of our view of the auxiliary condensing 
plant. The diameter of the pump rams is 8 inches, and of 
the steam cylinders 
12 inches, with a 
stroke of 15 inches; 
each pump is 
capable of deliver- 
ing 16,000 gallons 
per hour at boiler 
pressure, a rate 
sufficient to keep 
the whole of the 
boilers supplied. 

The greater por- 
tion of the feed 
water, however, is 
drawn from the 
delivery pipes which 
run from the jet 
condensers to the 
cooling tower, £0 as 
to obtain it at the 
greatest possible 
temperature before 
entering the feed 
pumps, which then 
either pass it 
through the econo- 
misers to the 
boilers, or in case 
these are out of 
service, it can Ъз 
delivered direct by 
а separate main; in 
any case it is passed 
through a set of 
Railton & Campbell 
feed water filters. 
The whole of the 
condensed steam 
from the auxiliary 
plant passes through 
a Wheeler surface 
condenser of 1,900 
square feet of cool- 
ing surface, having 
the circulating and 
air pumps placed 
horizontally beneath 
thesame. The cir- 
culating water is 
taken from the 
cistern beneath the 
cooling towers and 
returned to thesame 
after being cooled. 
The air pump dis- 
charge, however, is 
passed direct to the 
cistern, Our view 
shows the filters 
and surface con- 
denser, which, with 
the feed pumps, are 
situated in the base- 
ment at the north 
end of the engine 
room, close to the 
cooling tower. 

The economisers, 
four in number, are 
of the * Green" type 
situated in two separate chambers to the north of the boiler 
house ; each consists of 768 tubes of the usual dimensions, in 
four groups of 192. Suitable gates are provided in the main 
flues, so that the waste gases may be led through either or 
both seta of each pair of economisers, or direct to either or 
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both of the chimney stacks, while the feed water may also 
be supplied through either or both sets of economisers to 
either or both lines of boilers, or may be fed direct to the 
latter, as desired. 

The scrapers of each pair of economisers are driven by a 
small direct current motor of 5 H P. outpnt. 

The two chimney 
shafts are of brick, 
250 feet in height, 
and 10 feet in dia- 
meter at the base, 
with 10 feet clear 
diameter inside at 
the top, and are 
lined half-way up 
with fire-brick. 

The engine room 
adjoins the boiler 
house, and measures 
200 feet x 86 feet; 
it is lined with yel- 
low enamelled brick, 
and is lighted from 
the roof as well as 
from the walla. It 
is spanned by an 
E t Hung 

e 0 ting 
30 tons, worked by 
hand, and manu- 
factured by Messrs, 
Booth Bros, of 


cupied by six cross 
compound Corliss 
engines driving 
three-phase genera- 
tors, together with 
exciter and light- 
ing sete, while the 
switchboard is 
mounted on a raised 
gallery across the 
north end of the 
room ; one of our 
views shows the 
general ^ arrange 
ment of the plant, 
which presents an 
exceedingly fine sp- 
pearance. 

The main engines 
were made by the 
E. P. Allis Com- 
pany, of Milwaukee, 
and are of the hori- 
zontal condensing 
type, each rated at 
1,800 r.H.P. at the 
most economical 
load, and capable of 
working continu- 
ously at 1,950 T.H P. 
when necessary. T be 
arrangement of the 
fly-wheel and alter- 
nator between tbe 
cranks is well seen 
in our view of 8 
single set. The 
cylinders are 24 and 
46 inches in 
meter, with a stroke 
of 48 inches; 
neither cylinder 18 
jacketted, but the exhaust chambers are cast separately from 
the cylinders to minimise condensation. The valve gear is 
of the Reynolds-Corliss type, with automatic variable cut-off, 
actuated by two eccentrics on each oylinder; the low pressare 
gear can, however, be disconnected fromthe governor, and i$ 
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drums of each battery of two boilers are joined by a steam right angles to their length, and provided with suitable 


pipe, from the upper side of which starts the 8-inch steam = valves to cut off any desired portion. There is room in the 


pipe to join the 
main steam pips. 
We give a view 
of the top of the 
boiler; showing 
this arrangement. 

The sections are 
tested during con- 
struction with a 
hydraulic pressure 
of 300 Ibs. per 

uare inch, and 
after erection a teat 
pressure of 240 lbs. 
per square inch is 
applied to the whole 
boiler. 

. The . mechanical 
stokers are of the 
Vicars type, driven 
by either or both 
of two Bumatead 
and Ohandler 
engines by means 
of shafting run 
below; coal is fed 


to the hoppers of. 


the atokers through 
chutes, a sufficiant 


CoaL BUNKERS AND CONYEYER. 


amount being allowed to flow into the chute by means of 
a valve operated by a chain. A platform runs along the 
ront of the boilers to give access to the fittings, &. 


The steam piping is so arranged that each battery of. two and as it is drawn off it is carbonated 
ly feeds one engine; all the pipes are, how- 


boilers practi 


GENERAL VIEW OF ENGINE Room, FROM SWITCHBOARD GALLERY. 


ever, put “in parallel” by a main steam pipe running at 


boiler house to 
accommodate four 
additional boilers, 
for which the foun- 
dations are already 
in position. | 
Water is derived 
from the Grand 
Janction Water- 
works Company's 
mains by meens of 
two pipes, one from 
Caxton Road. the 
other from Wood 
Lape. The degree 
of hardness of the 
water is 15 to 16, 
which is reduced to 
8 or 3) degrees by 
means of a 
Archbutt - Deeley 
water softener, in- 
stalled by Messrs. 
Mather & Platt, 
Та this process, to 
24,000 gallons of 
water there is added 
284} Ibs. of lime and 
9 lbs. of soda; after 


mixing for 10 minutes, air is blown through the water by 


means of perforated pipes lying on the bottom of the tank. 
Finally, 8 Ibs. of alnmina ferric are mixed with the water, 


= 


into it, 
After passing the 


by blowing coke gas 
softener, the water is either delivered: 
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to the cistern beneath the cooling towers or passes direct 
to the suction mains of the boiler feed pumps, the 
latter consisting of two vertical duplex direct-acting feed 


pumps, made by Messrs. F. Pearn & Co., which are visible — latter, as desired. 


the background of our view of the auxiliary condensing 
plant. The diameter of the pump rams is 8 inches, and of 


the steam oylinders 
12 inches, with a 
stroke of 15 inches; 


each pump is 
capable of deliver- - 


ing 16,000 gallons 
per hour at boiler 
pressure, a rate 
sufficient to keep 
the whole of the 
boilers supplied. 
The greater por 
tion of the feed 


water, however, is 
drawn from the 


delivery pipes which 
run from the jet 


condensers to the 


cooling tower, £0 as 
to obtain it at the 
greatest possible 
temperature before 
entering the feed 


pumps, which then 


eithe? pass it 
through the econo- 
misers to the 
boilers, or in case 
these аге out of 
service, it can Ъз 
delivered direct by 
а separate main; in 
apy cace it is passed 
through a set of 
Railton & Campbell 
feed water filters. 
The whole of the 
condensed steam 
die the {гин 
plant gthrough 
a Wheeler surface 
condenser of 1,900 
square feet of cool- 
ing surface, having 
the circulating and 
air pumps placed 
horizontally beneath 
thesame. The cir- 
culating water - is 
taken from the 
cistern beneath the 
cooling towers and 
returned to thesame 
after being cooled. 
The air pump dis- 
charge, however, is 
passed direct to the 
cistern, Our view 
shows the filters 
and surface con- 
denser, which, with 
the feed pumps, aré 
situated in the base- 
ment at the north 
end of the engine 
room, close to the 
cooling tower. 

The economisers, 
four in number, are 
of the “ Green ” type 
situated in two ge 


house ; each consists of 768 tubes of the usual dimensions, in 
four groups of 192. Suitable gates are provided in the main 
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both of the chimney stacks, while the feed water may also 
be supplied through either or both sets of economisers to 
either or both lines of boilers, or may be fed direct to the 


The scrapers of each pair of economisers are driven by a 
small direct current motor of 5 Н P. output. 


The two chimney 
shafts are of brick, 
250 feet in height, 
and 10 feet in dia- 
meter at the base, 
with 10 feet clear 
diameter inside at 
the top, and are 
lined half-way up 
with fire-brick. 

The engine room 
adjoins the boiler 
house, and measures 
200 feet x 86 feet ; 
it is lined with yel- 
low enamelled brick, 
and is lighted from 
the roof as well as 
from the walls. It 
is spanned by an 
overhead traveller 
capable of lifting 
80 tons, worked by 
hand, and manu- 
factured by Messrs. 
Booth Bros., of 
Rodley. 

The floor is oc- ^ 
cupied by six cross 
compound Corliss 
engines driving 
three-phase genera- 
tors, together with 
exciter and light- 
ing sets, while the 
switchboard is 
mounted on a raised 
gallery across the 
north end of the 
room ; one of our 
views shows the 
general arrange- 
ment of the plant, 
which presents an 
exceedingly fine ap- 

nce. 

The main engines 
were made by the 
E. P. Allis Com- 
pany, of Milwaukee, 
and are of the hori- 
zontal condensing 
type, each rated at 
1,800 r.H.P. at the 
most economical 
load, and capable of 
working  contint- 
ously at 1,950 T.H P. 
when necessary. T he 
arrangement of tbe 
fly-wheel and alter- 
nator between the 
cranks is well seen 
in our view of a 
single set. The 
cylinders are 24 and 
46 inches in dia- 
meter, with a stroke 
of 48 inches; 
neither cylinder is 


te chambers to the north of the boiler jacketted, but the exhaust chambers are cast separately from 


the cylinders to minimise condensation. The valve gear is 
of the Reynolds-Corliss type, with automatic variable cut-off, 


flues, so that the waste gases may be led through either or aotuated by two eccentrics on each cylinder; the low pressure 


both seta of each pair of economisers, or direct to either or 


gear can, however, b 


в disconnected from. the governor, and is 
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adjustable by hand while the engine is running. The clear- 
ance is not over 8 per cent. in the high pressure, and 2 per 
cent. in the low pressure cylinder. The maximum range of 
cut-off is up to 4 stroke in hoth cylinders. 


ARBANGEMENT OF STEAM PiPES, 


А weighted fly- 
ball governor con- 
trols the valve gear 
of both cylinders, 
with a speed varia- 
tion les than 1j 
per cent. between 
light and full load. 
The engines nor- 
mally run at 94 
revolutions per 
minute; but should 
the speed from апу 
cause rise to 105 
revolutions per 
minute, steam is in- 


stantly out off by an ~ —— 
emergency governor a 

acting directly on a р 

stop valve. 


Before entering 
the high pressure 
cylinder the steam 
passes through an 
Allis separator 
placed between the 
engine foundations; after passing through the cylinder the 
steam enters a receiver, where it is dried by means of a 
multitabular rc-heater supplied with boiler steam. The 
piping is so arranged that either cylinder cau be operated 
independently, if necessary, taking a load of 900 І H.P. 

The fl y-wheel is 18 feet in diameter, weighing 100,000 lbs., 
and is made ia eight segments, held together by wrought- 
icon arrow-head straps in the rim, the arms being bolted to 
the hub. The rim is so designed that it may be run at 110 
revolutions per minute witl out receiving support from the arms, 
and the whole will be safe at 125 revolutions per minute. 

The crankshaft is of ‘hammered sorap-iron, 22 inches 
diameter in the fly-wheel and armature, and 20 inches at the 
journals, which are 36 inches long. Each bearing is made 
in four parte, lined with Babbitt, metal expanded iu place. 

The crank pins are 8 inches diameter, forced into the disc 
cranks and riveted over; the connecting rods are 12 feet long 
between centres, of forged steel. The frames are extra 
heavy, with bored slides, and are cast with oil catchers to 
collect all oil thrown off by the moving parts. 

The main exhaust pipe rans down the centre of the 
building between the foundations, and is carried up outaide 
the north wall to a height of 10 feet above the roof; it is of 
wrought-iron, 24 inches diameter, with copper bends at the 
engines; the arrangement of the exhaust pipes and con- 


densers is such that each engine may be run condensing or 
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exhausting to atmosphere, with an automatic valve to guard 
against failure of the vacuum in the former case. There are 
six jet oondensers, fixed in the basement between the 
foundations, and combined with the air pumps; they are of 
the E. P. Allis Co.’s make, and are shown in one of our views. 
Each condenser is capable of dealing with 26,000 lbs. of 
steam per hour normally, or 30,000 lbs. if required. The 
pump is double-acting, 28 inches diameter, with a atroke of 
24 inches, and can lift the condensing water from a depth of 
20 feet, and deliver it to the top of the cooling towers while 
maintaining a vacnum of 26} inches of mercury. The pump 
is driven by a single 12-inch steam cylinder, the exhaust 
from which is led into the receiver of the main engine, so as 
to secure the economy of compounding. The tappet valve 
seen on the condenser in our view, is intended to admit a 
small quantity of air, in order to prevent mechanical shocks 
by providing a slight amount of cushioning—not sufficient, 
however, to impair the vacuum to any appreciable extent. 
(To be continued.) 


THE ECONOMICAL DEVELOPMENT OF 
MANUFACTORIES. 


[COMMUNICATED | 


It may be held that the question of introducing economies 
into workshops has been thrashed out, bat occasionally con- 
tributions are made 
regarding the direc- 
tions in which de- 
velopments could 
arise, which must 
be noted а 
а certain degree 
of fulness. It is 
practically beyond . 
dispute that we 
are much behind 
America and Ger- 
many, not only in 
using labour-saving 
tools and appliances, 
but also speci- 
i ^ alising aud utilising 
- *" | to the fnllest extent 
“ the undoubted ad- 
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siderable interest at 
the moment that, 
though the greater 
portion of the 
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ONE OF THE ÉCONOMISER SETS. 


male adult population of Germany is compelled to 
uadergo some form of military training, yet in шару 
respects Germany is probably our mott formidable rival 
in the world’s market. 
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Some oo remarks have been recently made by Mr. 
W. Arnold in a paper read before the Birmingham Associa- 
tion of Engineers, and although he is compelled to use 
many time-worn arguments, there are certain points which 
he brings forward that are of considerable interest. Taking 


for his theme the ideas of the engineer regarding the eco- 


nomical develop- 
ment of manu- 
factories, Mr. Ar- 
nold maintains that 
the engineer will 
play a prominent 
part in the develop- 
ment of manufac- 
turing concerns. It 
is a somewhat re- 
markable fact that 
engineers in many 
cases are sucoessf ul 
acco:ding to the 
manner in which 
they handle the 
commercial ques- 
tions that arise 
in manufaotories. 
We have promi- 
nent before us the 
instance of the 
electrio lighting in- 
dustry, where the 
most conspicuous 
euccess has been 
attained by those 
men who have grasped the commercial possibilities of 
their systems, and left most of the technical questions 
to take care of themselves. This is as it should be, for, 
after all, there is not very much that is technically new 
in the electric light works that are being put down to- 
дау; or the matter may be summed up better by saying 
that technical questions are not now so important as the 
oommercial ones. There is little doubt that the future 
prosperity of many undertakings will largely depend upon 
the number of automatic machines employed; this 
epecially applies to engineering worke, and though the old- 
fashioned methods that are said to prevail in these 
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spiouous instance of this occurs in the paper шак 
industry, where the machines are usually driven by separate 
engines of very ancient type, and are amazingly uneoono- 
mical in their working. In such a case it might b» held that 
the electric motor was somewhat unfitted to replace steam 
engines, because the work is practically continuous, but 
there are instances 
on record where the 
electric motor has 
been adopted for 
driving paper- 
making w achit ery 
with the greatest 
success, the ad vant- 
age arising in the 
steadier working of 
the machines. In 
other words, there 
have been fewer 
stoppages, with the 
result that the 
output has been 
materially increased. 
In adopting auto- 
matic machinery 
and labour - saving 
tools in shops, there 
is obvioutlya limit; 
and, as Mr. Arnold 
points out, there are 
many trades whose 
productions are 
rarely, if ever, alike, 
covering a wide range of various articles, and, in such a case, 
it would b» very difficult to introduce special machines 
for producing large quantities of work. Even in such 
cases, however, there is no reason why special 

ments could not be made to manipulate’ and handle 
products in an economical manner. Analysing the whole ques- 
tion of introducing engineering specialities and mechanical 
appliances, the subject is summarised іп “ how much 
money can we save between the coal shovel and the 
machinery ? or otherwise, in the cost of making steam, and 
the cost of using it?” In electrical works we are accus- 
tomed to the use of special machinery for handling fuel, 
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STEAM ALTERNATOR, 


shops are very deeply rooted, it must not be forgotten that 
really serious attempts are being made by many firms 
to bring themselves into line with modern ideas. 
There are, however, many industries that need almost 
а revolutionary process before they сап be said to be 
conducting their works on economical lines. A very oon- 


and we quite agree with the author that “there are many 
industries where the cost of handling the coal and ashes has 


been ignored.” The results that have been achieved in our 
own industry in the use of fuel economisers, and of forced 


draft, suggest that there may be many cases 
notion would be 


and indu 
where steam is used in which their in 
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adjustable by hand while the engine is running. The clear- 
ance is not over 3 per cent. in the high pressure, and 2 per 
cent. in the low pressure cylinder. The maximum range of 
cut-off is up to 2 stroke in hoth oylinders. 


ARRANGEMENT OF STEAM PIPES. 
. 


A weighted fiy- 
governor oon- 
trols the valve gear 
of both cylinders, 
with a speed varia- 
tion less than 14 
per cent. between 
light and fall load. 
The engines nor- 
mally run at 94 
revolutions per 
minute; but should 
the speed from any 
cause rise to 105 
revolutions per 
minute, steam is in- 
stantly cut cff by an 
emergency governor 
acting directly on a 
stop valve. 

Before entering 
the high pressure 
cylinder the steam 
passes through an 
Allis separator 
placed between the 
engine foundations; after passing through the cylinder the 
steam enters a receiver, where it is dried by means of a 
multitubular re-heater supplied with boiler steam. The 
piping is во arranged that either cylinder can be operated 
independently, if necessary, taking a load of 900 1 H. p. 

The fly-wheel is 18 feet in diameter, weighing 100,000 lbs., 
and is made in eight segments, held together by wrought- 
iron arrow-head straps in the rim, the arms being bolted to 
the hub. The rim is so designed that it may be ran at 110 
revolutions per minute witl out receiving support from the arms, 
and the whole will be safe at 125 revolutions per minute. 

The crankshaft is of hammered scrap-iron, 22 inches 
diameter in the fly-wheel and armature, and 20 inches at the 
journals, which are 36 inches long. Each baring is made 
in four parte, lined with Babbitt metal expanded in place. 

The crank pins are 8 inches diameter, forced into the disc 
cranks and riveted over; the connecting rods are 12 feet long 
between centres, of forged steel. The frames are extra 
heavy, with bored slides, and are cast with oil catchers to 
collect all oil thrown off by the moving parts. 

The main exhaust pips runs down the centre of the 
building between the foundations, and is carried up outside 
the north wall to a height of 10 feet above the roof; it is of 
wrought-iron, 24 inches diameter, with copper bends at the 
engines; the arrangement of the exhaust pipes and oon- 
densers is such that each engine may be run condensing or 
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exhausting to atmosphere, with an automatic valve to guard 
against failure of the vacuum in the former case. There are 
six jet condensers, fired in the basement between the 
foandatione, and combined with the air pumps; they are of 
the E. P. Allis Co.'s make, and are shown in one of our views. 
Esch condenser is capable of dealing with 26,000 lbs. of 
steam hour normally, or 30,000 Ibs. if required. The 
pump is double-acting, 28 inches diameter, with a stroke of 
24 inches, and can lift the condensing water from a depth of 
20 feet, aud deliver it to the top of the cooling towers while 
maintaining a vacuum of 26} inches of mercury. The pump 
is driven by a single 12-inch steam cylinder, the exhaust 
from which is led into the receiver of the main engine, во as 
to seoure the economy of componnding. The tappet valve 
seen on the condenser in our view, is intended to admit a 
small quantity of air, in order to prevent mechanical ahocks 
by providing a slight amount of cushioning—not sufficient, 
however, to impair the vacuam to any appreciable extent. 
(To be continued.) 


THE ECONOMICAL DEVELOPMENT OF 
| MANUFACTORIES. 


[COMMUNICATED | 
It may Ба held that the question of introducing economies 
into workshops has been thrashed’ out, but occasionally con- 
tributions are made 
: | regarding the diréc- 
tions in which de- 
velopments could 
arise, which must 
be noted with 
a certain degree 
of fulness. It is 
‘practically: beyond 
dispute that we 
are much behind 
America and Ger- 
many, not only io 
using labour-saving 
tools and applianoee, 
bat also in speci- 
alising and utilising 
to the fullest extent 
the undoubted ad- 
vantages of techni- 
cal education; and 
it is a matter of con- 
Biderable interest at 
the moment that, 
though the greater 
portion of the 
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male adult population of Germany is compelled to 
uadergo some form of military training, yet in шару 
respects Germany is probably our most formidable rival 
in the world’s market. ты 
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Some ribs remarks have been recently made by Mr. 
W. Arnold in a paper read before the Birmingham Associa- 
tion of Engineers, and although he is compelled to nse 
many time-worn arguments, there are certain points which 
he brings forward that are of considerable interest. Taking 


for his theme the ideas of the engineer regarding the eco- 


spiouous instance of this occurs in the La, mamni 
industry, where the machines are usnally driven by separate 
engines of very ancient type, and are amazingly uneoono- 
mical in their working. In such a case it might bə held that 
the electrio motor was somewhat unfitted to replace steam 
engines, because the work is practically continuous, but 

there are instanoes 


ment of on record where the 
factories, Mr. Ar- electric motor has 
nold maintains that been adopted for 
the engineer will — (о 5 driving paper- 
play a 5 Р — — ey ‘= uad wachir ery 
rt in the develo = aw es ЧО? ` ; wi е greatest 
жы) of шош г — ФЕ success, the advant- 
turing concerns. It | ET age arising in the 
is a somewhat re- steadier working of 
markable fact that the machines. In 
engineers in many other words, there 
cases are Bucoessfnl have been fewer 
acco:ding to the stoppages, with 
manner in which result that the 
they handle the output has been 
commercial ques- materially increased. 
tions that arise In adopting auto- 
in à manufactories. matic machinery 
We have promi- and labour- saving 
nent before us the tools in shope, there 
instance of the is obviomly a limit; 
electric lighting in- and, as Mr, Arnold 
dustry, where the pointa out, there are , 
most conspicuous nian whose 
enccees has been MECHANICAL FILLER AND TENSION GEAR. productions are 
attained by those rarely, if ever, alike, 


men who have gras the commercial possibilities of 
their systems, and left most of the technical questions 
to take care of them:elves, This is as it should be, for, 
after all, there is not very much that is technically new 
in the electric light works that are being put down to- 
day; or the matter may be eammed up better by saying 
that technical questions are not now so important as the 
commercial ones. сп n little T ue the jnre 
rosperity of many undertakings will largely depend upon 
the Кол: of 4 automatic machines employed; this 
specially applies to engineeriog worke, and though the old- 


fashioned methods that are said to prevail in these: 


covering a wide range of various articles, and, in such a case, 
it would b» very difficult to introduce special machines 
for producing large quantities of work. Even in such 
cases, however, there is no reason why special 

ments could not be made to manipulate” and handle the 
products in an economical manner. Analysing the whole ques- 
tion of introducing engineeriog specialities and mechanical 
appliances, the subject is summarised in “how much 
money can we save between the coal shovel and the 
machinery ? or otherwise, in the cost of making steam, and 
the cost of using it?” In electrical works we are accus- 
tomed to the use of special machinery for handling fuel, 


STEAM ALTERNATOR, 


shops are very deeply rooted, it must not be forgotten that 
гет Serious attempts are being made by many firms 
to bring themselves into line with modern ideas. 
There are, however, many industries that need almost 
a revolutionary process before they can be said to be 
conducting their works on economical lines. A very oon- 


and we quite agree with the author that "there are many 
industries where the cost of handling the coal and ashes has 
been ignored.” The resulta that have been achieved in oar 
own industry in the use of fuel economisers, and of forced 
and induoed draft, suggest that there may be many cases 
where steam is used in which their introduction would be 
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justified. Almost the same remarks could be applied to 
superheating, and though the question may һауе been some- 
what overdone, we do not doubt that important results have 
been achieved by superheatera. There is little doubt that 
the most economical engine can generally be accepted as the 
best ; but it by no me always follows, and in this пае, 
automatic expansion plays a very 5 part. On the 
subject of pe ei dg Mr. Arnold considers that they 
compare favourably with steam engines up to about 60 E. P., 
and at lower powers, possess ter advantages, 
especially where steam is not required for heating, drying, 
or steam hammer work; bat, says the author, “ for higher 

wers steam can be employed with greater economy.” This 
is probably more or lees true at the present moment, bnt it 
would be rash to prophesy that the future will not bring 
some greatly needed improvements in the internal combus- 
tion engine, which will render it a formidable competitor of 
the steam engine even up to 1,500 H P. On the general 
subject of electricity Mr. Arnold poists out that 
“it is a mistake to class electrical machinery under the 
head of generating plant; itis in every sense of the word a 
link between the steam plant and the machinery that has to 
be driven.” | o 

The point is whether it is an economical agent,'and that 
can only be decided by the circumstances surrounding any 
pee case. We feel, however, that though much has 

n done to demonstrate the economical distribution of 
power that can be effected by electrical means, there are a 
multitude of cases where electricity could be applied with 
the greatest advantage. It is true that in some special 
instanoes electricity has given remarkable resulta, and 
it is probable that a mechanical form of transmitting power 
might have had considerable success if up-to-date 
methods had been adopted; but we can hardly agree 
with Mr. Arnold when he cites a particular case of 
electricity supplanting steam engines, by raising the question 
Whether a still greater efficiency in working could not have 
been ob‘ained if the whole plant had been rearranged and 
reorganised and driven by economical steam engines, with 
power transmitted by shafting, ro and belts, and still the 
initial cost of this system would certainly not be greater." 
We have seen some exceedingly good examples of the 
economical transmission of mechanical power, but the weak- 
ness of Mr. Arnold’s arguments is, nevertheless, obvious, 
becanse he says, *If the whole plant can be rearranged.” 
That is one of the instances where electricity shows to great 
advantage. Moreover, we may take it that when separate 
steam engines have been employed in driving machinery, it 
has been because the area has bzen scattered, and the 
machinery has been used more or leas intermittently. Under 
such circumstances we affirm tbat electricity has no rival. 
Besides, it mu:t not be forgotten that the use of shafting and 
gearing brings in other expenses, some portion of which 
ought to be placed to the cost-of a mechanical system of 
` transmission, In using shafting and ita tributary gearing, 
stouter walls are required, and it is remarkable how largely 
this bulks in the design and erection of a factory. It may 
interest the anthor of the to learn that one factory, 
which was designed specially for electrical transmission, 
actually showed a saving of £3,000 in the buildings over 
what would have been necessary if shafting and gearing had 
been employed. Mr. Arnold lays considerable stress upon 
the advantages of rope-driving, and there is no doubt that 
in certain districts where special industries abound, some 
noteworthy results have been achieved. Though there may 
be some instances of rope-driving showing better results than 
electrical, there are cases where electricity has supplanted a 
rope system with the most beneficial resulta. In summing 
up the various modes of transmitting power, “ electricity 
has,“ says Mr. Arnold, “the preference, where power is 
required in various small intermittent quantities, and 
covering a great area of ground ; or where it is required in 
isolated buildings, such as explosive or inflammable mill 
manufactories; but in compact and well-arranged works 
the power absorbed in driving shafting and rope, or belting 
апа gearing, does not exceed 20 per cent. of the effective 
horse-power of the engine, and, in an up-to-date plant, it 
should not exceed half that amount, and can be run with 
much greater economy and efficiency.” If such conditions 
coald be realised in actual practice, we fear that the opening 
for electricity would not be very great, but to 


suggest that any mechanical form of transmission 
of the power to the machine would not lose 
more than 10 р cent. is а oounsel of  perfeo- © 
tion that is hardly likely to be realised in any manufactory. 

It is quite true, ав Mr. Arnold states, “that the arrange- 
ment of a plant with a view to economy in production is 
in many works in this oountry strikingly absent." There 
is an absence of cohesion between the various departments 
that is most apparent to a stranger. It would seem obvious 


in designing any system of manufacture that there should 


be a steady progress of the raw material through the 
various stages without any turning back. In other 
words, the raw productions should go in at one end of 
the factory, and the finished article from the other end, and 
the various stages should ba those of steady progression. In 
this t, American methods are much better than ours, 
and although there is a certain amount of excuse to urge on 
behalf of old-fashioned works, we think that under some 
circumstances it would be worth while to recast the 
whole method of production, in order to arrive at an eoono- 
mical system. The author states that it is now generally 
conceded by the up-to-date engineer, that the modern factory 
should be equipped with a plant of a maximum pro- 
ductive capacity, and that every square foot of space 
must be regarded as an augmentive factor in the 
expense account. That the beat management and organisa- 
tion of workmen and plant is that which produces the 
greatest output per equare foot of floor space and per hour 
of time, and that the maximum effects in these directions 
cannot be secured with low-priced men or equipments.” 
We cannot help quoting the concluding remarks of Mr. 
Arnold, with which we are almost in entire agreement :— 

“There is really no lack of technical ability in this country, 
but the difficulty lies in being able to apply it in a practical 
manner, Our American and German oompetitors do not 
lay claim to the invention of many of the most 
successful machines, but they have carefully applied 
all the beat processes and inventions of ours to their own use 
in a scientific and practical manner ; and, at the same time, 
we are at perfect liberty to adopt any of their methods if 
they are superior to our own. In America, where material 
is dearer n in this country, where labour is more 
expensive, and the cost of transit greater, they, however, 
supply us with machinery, tools, and appliances in large 
quantities and at a less price than we can produce them 
ourselves. Saveral industries they have practically taken 
from пз, notwithstanding the fact that both labour and 
material are more expensive there than here; this is 
becanse they have gone into the manufacture more 
systematically and scientifically. It should, however, be 
borne in mind that although the Americans are supplyin 
steam engines to this country, some of the most powerf 
ones used in the United States are of English manufacture, 
and also that in many of the best establishments in America 
we should find, if not an Englishman, at least a Scotchman, 
in control, . | | , 

“If we pursue the same course as our competitors, by 
systemising on economical lines, and adopting the most 
advanced methods of production, the cries we are во fond 
of raising against ourselves, of want of technical knowledge 
and ability, want of energy and enterprise, the decay of our 
industries, and the fall of our commercial supremacy, would 
be cries of the past; and the race for supremacy in the 
manufacturing world would be а race ran on merita." 


Р i. A 


NOTES. 


(Concluded from page 925.) 


Electric Launches on the Thames.—The suggestion 
which we put forward in our leader ор “ Progress in E'eotric 
Traction” a few weeks ago—viz., that a rapid and efficient 
service of vlectric passenger launches should be placed on the 
Thames instead of the now defunct steamboats—has quickly 
borne fruit. The Daily Mail, commenting in advance on the 
discussion which was expected to take place at the London 
County Oouncil on Tuesday last, strongly advocated the 
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adoption of electricity for the motive power, and the idea 
has favourably received in other quarters also. There 
can, we think, be no question as to the relative economy of 
this system as compared with that formerly in use, while the 
gain in convenience, Speed and comfort is in iteelf more 
than sufficient to justify the innovation. Judging, however, 
from past experience of the 3 and its ways, we 
cannot help doubting whether that omniscient body will 
have the courage to embark on such an obviously advan- 
tageous and progressive enterprise. We hope we shall 
find our forebodings mistaken. | 


The Light that does not Fail.—It is seriously 
announoed in the columns of а contemporary, the name of 
which we consider it charitable to suppress, that a company 
with a capital of $25,000,000 has been formed to develop an 
invention which should not be without some influence upon 
the present methods of obtaining artificial light. An 
American chemist is stated to have sold to the above 
mentioned company the patent rights in an invention by 
means of which a light is uced in a glass bulb previously 
exhausted by certain chemical reactions. The light is stated 
to be the equivalent of imprisoned sunlight. Once imprisoned 
the light does not go out. It can be carried about “in the 

ket with one’s pe or case of cigars, from which it can 
drawn when it is desired to see olearly." 


Marine Engineers’ Certificates—A deputation of 


marine engineers and members of Parliament representing 
various seaport towns waited on Mr. O. T. Ritchie, 
M.P., President of the Board of Trade, at Whitehall 
Gardens, a few days ago for the purpose of discussing 
the subject of certificates of marine engineers. Sir J. F. 
Flannery, M.P., said the depntation represented the 
views of very nearly the whole of the engineering trade 
of the country, and the matter in question was the improve- 
ment of the efficiency of marine engineers. The suggestion 
which the deputation had to make was that there should be 
а modification of the Board of Trade Regulations made 
under the existing Acts of Parliament with regard to marine 
engineers’ certificates. Mr. Ritchie, in reply, said it was 
essential that the engineers employed on board ship should 
be fully qualified to perform the very responsible duties 
which devolved upon them, and, therefore, if it could be 
shown that the existing condition of things and the existing 
regulations did not secure that supply of efficient engineers 
which was necessary, then a good case was undoubtedly made 
out for some alteration. The ons had been 


present regulati 
in force a great many years, and he did not know that it 


had been shown by experience that they had led to the 
employment of engineers who had not been sufficiently 
qualified to perform the work cast upon them. It would be 
better for all concerned that they should move somewhat 
tentatively in the matter, and his suggestion was that the 
Board of Trade regulations onght to be amended so as to 
secure four years’ workshop experience instead of the three 
years now necessary, 


The Price of Energy Increased at Ediaburgh— 
From an “ Electric Lighting Note” in another column it 
will be observed that it has been found necessary, at Edin- 
burgh, to increase the charge of energy from 31d. to 83d. 

r unit on account of the higher price of coal and the 
arge expenditure on the new undertaking. 


Appointment.—Mr. E. Taylor, assistant engineer at the 
tramway electric power station, Sheffield, has been appointed 
chief assistant engineer for the Birkenhead Corporation 
tramway system, to supervise the installation of an electric 
tramway service. 


Appointments Vacant.—The Southport i 
want a depót superintendent and an inspector in connection 
with the electric tramway system. Sse “ Official Notioes ” 
to day. 


The Council of the Municipal Electrical Association 
m а аа i p ` London to act as gii 
under the direction o ono secretary. 

* Official Notioes this week. е 


Two lecturers are required for the electrical and engi 
ing departments of the City of Birmingham Manici 
Technical School at £160 and £125 respectively. Bee 
“ Official Notioes " to-day. ! 


À tramway engineer is wanted by the Brighton 
tion to control the carrying out of the construction of the 
eleotric tramway system. Applications to be lodged with the 
Town Olerk, Town Hall, by Jane 8th. 


A senior demonstrator is required for the department of 
electrical engineering and applied physics at Finsbury 
Technical College. Salary, £150 to £200. See “ Official 
Notices ” to-day. 


The District Council of Buxton wants an assistant 
electrical engineer; salary, £100 per annum. 

The Electric Lighting Committee of the Hull 
tion wants an assistant electrical engineer; salary, £150 per 
annum, А 

The Electric Committee of Belfast Corporation wants a 
charge engineer. 


The Blackburn Corporation wants a shift engineer ; salary, 
£2 a week, Soe “ Official Notioes this week. 


Personal.—Dr. J. Erskine Murray has left the employ- 
ment of Marconi’s Wireless Telegraph Company, Limited, ss 
the appointment which he held has been done away with. 


Correction.— We regret that in our description of Messrs. 
Rickard’s cable works, we unfortunately t Mr. В. 
Dansford’s name as Dunsoombe. 


IMPERIAL TELEGRAPHIC COMMUNI- 
CATION. 


SIR Epwarp Sassoon has done yeoman’s service in awaken- 
ing the attention of the public to the very unsatisfactory 
condition of our means of communication with the outlying 

rts of our Empire. Complaints and protests have not 

n wanting, but hitherto these have had little or no effect, 
owing to the lack of organisation amongst those affected. 
It has been left to Sir Edward to lay before the Government 
and the public, in a clear and concise form, the history of 
these grievances, which might otherwise have been forgotten 
almost as soon as published. We believe that Sir Edward is 
supported by a large and representative House of Oommons 
Committee, whose chairman and spokesman he is, and we are 
also aware that he represents the views of the Associated 
Chambers of Commerce of Great Britain and India on this 
subject. Under these conditions we would ask the attention 
of our readers while we lay before them a statement of the 
case as now presented. We have frequently dealt with this 
subject before, bat the time seems ripe to return to a farther 
consideration of the position. 

Last week, in the House of Commons, Sir Edward Sassoon 
rose to call attention to the cable telegraphs of the Empire, 
and to move—“ That it is desirable an inquiry shoald 
be held into the commercial and strategic defects of 
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Imperial telegraphic communication.” In ир of this, 
many instances were given of the inefficiency of the present 
system of cables. It was pointed out that at the time of the 
Jameson raid the cables to the Cape were not up to their 
work ; and that despite this warning the companies owning 
the African cables had done nothing to ensure a trustworth 

service, во that at the most critical part of the war in whic 

we are now engaged, we had to run the same risk of being cut 
off from news of our troops as was formerly the case. It seems 
that the cables along the East Coast of Africa, laid as a con- 
sequenoe of the Zulu war 20 years ago, had been left undup- 
licated, with the кр of the Mozambique-Zanzibar line, 
and this although the company concerned had not only 
received over £1,868,000 in subventions from various 


Governments, but had also earned a very revenne 
besides. Althongh this wretched state of affairs has, fortu- 


nately for us, been remedied within the last few months by 
the laying of a new cable northwards from the Cape vid St. 
Helena and Ascension; still, we must not necessarily write 
that down to the credit of the companies interested, as it may 
well have been laid for their self-protection in view of the 
impending laying of a cable by their competitors with the 
object of sharing in the large gains from South African 
messages. In reference to In telegraphs it was pointed 
out that while the Indian Government delegate at the last 
International Telegraph Conference did his best to procure a 
reduction of tariff, he was signally defeated in his efforts by the 


Eastern Telegraph Company, and yet in spite of the attempt 


made by the representative of India, the Indian Government 
line which runs from Karachi to Faoand Bushire in the Persian 
Galf, and thence by landline to Teheran, still remains the 
greatest stumbling block in the way of reduction of rates. 
Figures were also forthcoming to show the gross injustice of 
this attitude; it was shown that the Indian Telegraph 
Department earned considerable dividends, and this after 
‘paying over money into the joint-purse in which, for some 
abstruse reason, the Indian Government had become a 
partner with the Eastern group of companies. Sir Edward 
pointed to the unfairness and bad policy ef maintaining the 
charge to India at 4s. per word, while that to South 
Australia, double the distance, was equally 48. per word, and 
this, despite the fact that the Eastern Telegraph Company 
were content to receive 1s. 24d. as their share on messa 

from England, passing through Bombay, destined for 
Australia. Various other striking anomalies were pointed 
out, and the speaker suggested that the rate to India should 
be reduced to 1s. per word. That this change might not 
entail any considerable loss to the companies concerned 
during the time which might elapse before this lower rate 
should prove profitable, Sir Edward Sassoon suggested that 
the Indian Government, conjointly with the Treasury, should 
bear one-third of such tem loss until the natural er- 
pension and elasticity of traffic should allow of the money 
во advanced being refunded to the Governments. A 
rather inexplicable relationship between Her  Majesty's 
Government and the companies was brought to light, viz, 
that, although according to the International Telegraph 
Convention 2d. per word on all extra-European messages to 
and from England should be levied by the Treasury, that is 
not done; and so the companies are the gainers of a very 
considerable sum which, if not required by the Treasury, 
should at least not be taken from the telegraphing ры 
The reason given by the Government is that by the 
Telegraph Act of 1869 they are not entitled to claim this 


“terminal tax”; but as Sir Edward argues, does not the 


subsequent convention agreed to by the Government cancel 
the somewhat rash clause in the Act of 18697 

In supporting the motion, Sir C. Dilke dealt almost 
entirely with the strategic side of the cable question, and 
after referring to the ease with which shallow water cables 
could be cut in time of war, and the danger of the present 
cable landing places in the shallow water off the Cornish 
coast, pointed out the comparative safety of those cables 
landed in the deep water on the West Coast of Ireland. Sir 
C. Dilke also concarred with Sir Edward Sassoon in recom- 
mending the State-ownership of cables, and supported the 
demand for a thorough and independent inquiry into the 
whole subject. 

Mr. Sydney Buxton expressed himself in favour of a clear 
and settled Government policy in regard to cables, so that 
the present conflict between the interest of the State generally, 


- lowered. In concluding, Mr. Hanbury hoped 


case of the Pacifico cable. 


and the existing cable companies, might be.placed on a satis- 
factory footing. He showed that such reductions as had been 
made by the oompanies, had almost invariably been made under 
danger of competition, and quoted as an instance, the case of the 
Cape-Australia cable, where large subsidies had been asked, 
but immediately competition appeared to be likely, the com- 
ies not only withdrew their demand for subsidies, but 

also proceeded to lower their rates. The vigorous opposition 
offered by the companies to the scheme of the Pacifio and 
other all-British cables, was denounced by Mr. Griffith 
Boscawen as detrimental to the growth of the Empire. While 
a Russian officer at Viadivostook pays 4d. per word to tele- 
graph to St. Petersburg, an English officer in India is 
constrained to pay 4s. per word to telegraph to London. In 
closing his address the speaker said that ** he earnestly hoped 
that the Government would persist in the scheme of an all- 
British Pacific cable, and that they would agree to a full 
and fair inquiry into this great question, во that our whole 
cable system might be put on a sounder and more Imperial 
basis.” : | 
In replying to the various speakers, Mr, Hanbury sought 
to dw У distinction between commercial and strategic 
cables, and on these grounds to point out an inconsistency 
in the resolution ; but as the motion was simply for “ап 
inquiry into the defects of the present system of Imperial 
telegraph communication,” the inconsistency does not exist. 
The Sacretary for the 5 dealt with the whole subject — 
in a very optimistic tone“ Everything is for the best in 
the best of all possible worlds.“ He ex satisfaction 
with the existing system, which, although it had grown up 
in a haphazard way, was such as to “excite the jealousy of 
foreign countries.” That it might excite their jealousy 
and still not satisfy our requirements did not seem to 
occur to the speaker, who, indeed, went on to say, possibly 
as grounds for further satisfaction, that the cables were 
interrupted on one side of Africa on an average for 60 days 
in the year, And on the other side for 40 days in the year. 
In speaking of India, however, it was admitted that the case 
was an absolutely exceptional one, as he thought that 
there the company had tried to create an artificial monopoly 
which was not in the public interest.” It ap that in 
some way, not explained, the companies had been able to 
bind the Indian Government down to an agreement which 
the latter had found reasoa to regret, and which has, pro- 
bably, been the cause of the difficulty in getting the rate 
that the reso- 
lution for a public inquiry would not be pressed, but that the 
inquiry should rather be left to a departmental committee ; 
as for strategic reasons, publicity was not desirable. It was 
only after an appeal from Mr. Balfour that the motion was 
reluctantly withdrawn. био гд 

Now this termination to the debate strikes us as 
eminently unsatisfactory. It was clearly shown, and could 
not be denied, that the present condition of affairs calls for 
inquiry and amendment from the commercial aspect alone, 
and yet we have the whole question shelved. We have but 
little faith in this departmental inquiry. Who are those who 
are going to deal with the question? Surely not the same 
individuals and departments who have given us but 
little canse to place confidence in them, as shown in the 
In the Post Office are those 
who have shown themselves so unacquainted with 
deep-sea cables ав to recommend a core of 940 lbs. of 
copper and 940 Ibs. of gutta-percha, to judge in this matter ? 
In the India Office are those who have allowed themselves, 
as Mr. Hanbury shows, to be outwitted in an agreement with 
the companies, to be called into consultation? In the 
Colonies are officials who, after having studied the 
question more than anyone else” report а (non- 
existent) depth of 12,000 fathoms in the Pacific, to 
be accepted as authorities? To put it shortly, are the 
Departments which have hitherto failed tb satisfy public 
requirements to ba accepted as sufficient judges in their own 
case? Tweedledum sitting in judgment on Tweedledee ! 
The thing is quite absurd. It is clear that a fall and 
public inquiry is necessary; for as regards the strategic side 
of the question, all that foreign nations require to know they 
have already found out. | 

At a meeting of the Society of Arts, where Sir Edward 
Sassoon read a paper on “ Imperial Telegraphs last Monday, 
Sir Н. Fowler, who was in the chair, expressed himself 
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strongly and eloquently in favour of an extension of опг 
cable system, as well as for such a reduction in cost of tele- 
grams, even at some expense to the State, as would help to 
bind the Empire closer together. Sir Patrick Playfair, Sir 
John Leng, Mr. C. E. Pitman, and others, spoke in the same 
strain, and advocated a full and complete inquiry into the 
whole subject, as opposed to a departmental and perfanctory 
inquiry which partakes of the nature of *'hole-and- 
cornerism." 


NEW OOMPANIES REGISTERED. 


British Electric Trust Company, Limited (4,551).— 
This company was registered in Edinbargh on May 26th, with А 
capital of £100,000 in £10 skares, to carry on the business of elec- 
trical, mechanical, hydraulic and genernl engineers, machine makers, 
structural builders, general and engineering contractors, iron, steel 
end brass founders, forgers and copperemiths. The first subscribers 
(each with one share) are : —J. G. Stewart, Bredisholm, Baillieston, 
Linark, ironmaster; T. Lander, OColsium Houte, Kilsyth, gentleman ; 
W. Spence, Oatcleigb, Allos, civil engineer; W. Dick, 13, Exchange 
Piace, Glasgow, merchant; W. Todd, 449, Sauchiehall Street, 
Glasgow, banker; J. Allsn, 25, Bothwell Street, Glasgow, ship- 
owner; and J. Macker sie, 1&0, Bt. Vincent Stfeet, Glasgow, writer. 
The number of directors is not to be less than three nor more than 
seven. The first are J. G. Stewart, T. Lander, W. Dick and W. 
Spence; qualification, 100 ahares; remuneration not to exceed 
£1,500 per annam, divisible. Registered office, 154, St. Vincent 
Btreet, Glasgow. 


Staines and Egham Light Railway Company, 
Limited (65,989).—This company was registered on May 19:b, with 
a capital of £1,000 in £1 shares, to carry on the business of con- 
atructors and proprietors of light and other railways and tramways, 
electrical and general engineers, electricians, suppliers of electricity, 
. &o. The first subscribers (each with one share) are:—W. Smee, 
Norfolk House, W.O., solicitor; J. О. Macgregor, 96, Elmboarne 
Road, Upper Tooting, B. W., barriater; E. B. Wallis, 20, Linden 
Grove, Sydenham, clerk; G. Eyles, 110, Mount Pleasant Lane, Upper 
Olapton, NE, gentlemsn; J. T. Olarke, 68, Mornington Road, 
Wanstead, clerk; R. Forster, 103, Bancroft Road, E., clerk; and 
J. Н. Smee, Olan House, Surrey Street, W. O., gentleman. Registered 
without articles of association. 


Electric Supply Company of Victoria, Limited 
(66,059).—This company was registered on May 26th, with a capital 
of £200,000 in £1 shares, to carry on in Victoria, Australis, or else- 
where, the business of electricians, suppliers of electricity for light, 
heat, traction, motive power and other parposes, electrical and general 
engineers, contractors, &5. The first subscribers (each with one 
share) are: —W. M. M. Forward, 15, Union Court, Liverpool, 
solicitor; A. E. Haptie, 5, Darham Road, Beafortb, near Liverpool, 
manager; О. О. Grindrod, 11, Knowsley Road, Rock Ferry, О à 
solicitor; J. W. Lintern, 22, Beaumont Street, Liverpool, book- 
keeper; T. M. Waters, White House, Fasskerly, near Li 
book-keeper; F. J. L:alie, 15, Union Court, Liverpool, solicitor; and 
H. J. Russell, 25, Demesne Street, Seacombe, Cheshire, book-keeper. 
The number of directors is not to be less than two nor more than 
seven. The subscribers are to appoint the first; qualification, £100; 
remuneration, £200 each per annum (£250 for the chairman), and a 
ahare їп the profite. 


Wear Electrica] Engineering Company, Limited 
(66,055).—This company was registered on May 25tb, with a capital 
of £5,000 in £1 shares, to carry on the business of electricians, elec- 
trical and mechanical engineers, makers of electrical apparatus and 
appliances, suppliers of electricity, founders, smiths, machinists, &3, 
The first subscribers (each with one share) are:—J. G. Kirtley, 9, Bt. 
Thomas Street, Sunderland, sanitary engineer; G. W. Bain, 46, Jobn 
Btreet, Sunderland, insurance broker; T. Harrison, 9, Bridge Btreef, 
Sunderland, steel and tool merchant; W. Burns, 74, Hendon Road, 
Sunderland, grocer; F. J. Trewhitt, (58, Fawoett Street, Sunderland, 
solicitor; T. S. Roden, 118, Rye Hill, Newcastle-on-Tyne, agent ; and 
A. White, 9, Tunstall Vale, Sunderland, electrical engineer. The 
number of directors is not to be less than three nor more than five; 
the first are John G. Kirtley, George W. Bain, Thomas Harrison, 
William Burns, and Francis J. Trewhitt; qualification, £100. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. | 


Mrockie-Pell Arc Lamp, Limited (48,876).— This 
Company's annual return was filed on May 3rd, when 79,965 shares 


were taken up out of a nominal capital of £80,000 in £1 shares. £1 
per share has been called up on 25,620 shares, resulting in the receipt 
of 25,606 17s. 64. £13 2s. 64. remains in arrears. £54380 is con- 
sidered as paid on 54,380 shares. £21 178. 6d. has been paid on 35 
forfeited shares. 


Folkestone Electricity Supply Company, Limited 
(51,825).—This ier ar annual return was filed on May 8th, when 
nr M £50,000 in £5 shares had been up and 


Willans & Robinson, Limited (40,660).—This com- 
pany's annual return was filed on May 2ad, when 40,000 preference 
and 40,000 ordinary shares were taken up out of a nominal capital of 
£500,000 in 50,000 preference and 50,0(0 ordinary shares of £5 each; 
£5 per share bas been called up on 15,337 preference and 15,338 
ordinary, and £3 per share on 10,000 preference and 10,000 ordinary - 
shares, resulting in the receipt cf £215,975; 144,625 is considered as 
paid on 14,463 preference and 14,462 ordinary shares. — . 


National Electric Wiring Company, Limited (53,364). 
Tais company annual return was filed on A 20th, when 118,971 
shares were taken up out cf a nominal capital of £250,000 in £1 
shares. 126. 64. share has been called up on 100,120 shares, 
resulting in the receipt of £62,448 128. 6d., leaving £126 74. 6d. in 
arrears. £750 has also been paid in advance of calls. £18,851 
is cnsidered as paid on 18,851 shares. 


SUPPLY STATION ACCOUNTS. 


Tun accounts of the Southport Corporation 


5 electricity undertaking for 1897-98 are very 
Electricit favourable, and Mr. C. D. Taite, the engineer of ` 
55 the Corporation, is to be congratulated on the 


‚ results attained. The capital is moderate for 
the output and maximum load, while the increase in both these 
quantities shows that the business is a prcgressive опе. 


GENERAL BTATEMENT. 


1897. 1898. Increase. 
Total capital expenditure £68,056 £76,179 £13,123 
Number of units sold 376,490 589850 212,860 
Maximum load in kilowatts ... 404 591 187 
Gross revenue ... uo £6,661 £9,883 £2,722 
Gross profit tear, 0 5 49.498 25,561 £2,069- 
Average price per unif sol 4134. 8.800. — 331 


The receipts have increased by nearly £3,100 from the sale of 
current, but as the meter rents have been reduced, and returns from 
other sonroes have slightly fallen, the increase in total revenus is a 


little less than this. The price per unit has been lowered, with the 


result that the average has fallen from just over 47,4. to 3$d., or a 
drop of zd. This very moderate figure should encourage a still larger 
custom. One interesting feature is that while the total receipts per 
unit have come down by nearly Ad., the total costs of production have 
fallen by almost exactly the same amount, The output is distributed 


as follows :— 
Units Private Public Number of public 
generated. supply. lighting. arc lamps. 
1867 ... 682.862 291,277 85,218 42 
1898 ... 609,289 501,005 88,345 | 42 


The sundry receipts in the revenue statement include £12 in each 
year for moiety of premiums. This is an item we consider should 
not be treated as Corporation revenue; such amounts should really go 
into the pocket of the engineer, who bas all the worry ard respon- 


sibility of training pupils. 


REVENUE STATEMENT. 


1897. 1698. 
Gross. Per unit. Gross. Per unit. Increase 
Bale of current .. 46,477  4'13d. 29,342 3804. — 33d. 
Meter rents 130 084. 29 014. — 07d. 
Bupply of lamps, | 12 014. iss — Old. 
&c. 
Bundry .. .. 42 03d. 19 н — 09d. 
Gross revenue £6,661 425d. £9,888 3814 — 44d. 
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f. The costs have been reduced on each item. In coal.“ notwith- 
standing a rising market, a material reduction has been effected, and 
the figure brought down to 32d. The improvement in works’ costs 
is over 41., and on the other items making up total costs ү9., or 
nearly $4. in all. 


Cost оғ PRODUCTION. . 


1897. 1898. 

Gross. Per unit. Gross. Per unit. Increase. 
£696 40d. 2781 32d. — 08d. 
141 09а. 222 *09d. ... 

1 205 1,889 55d. — Nad. 


964 23d. 429 17d. — 064, 


Coal i 

Cil, waste, water, and engine | 
room stores 

Salaries and wages incurred 
in generation and distri- | 
bution 

Repairs and maintenance of 
buildings, en iges pollens, 


dynamos, & 

Works’ coats ... . . £2336 1494. £3,771 1°18d. — 88d. 
Деп rates and taxes . 187 12d. 276 11d. — Old. 
anagement ex nses, 


salaries of managing en- 


gineer, secretary, clerks, 3960 234d. 487 *18d. — 05d. 


General . | 
charges. ae ce, 84 90 184. зза 14d. — 04d. 
insurance 
Other expenses. 
Total costs . £3,163 203d. 28,822 1:564. — 


Of the £2,063 increase in gross profit, £679 is absorbed by the 
greater interest and repayment charges, leaving the net profit £1,384 
more than in 1897. Part of this bas been paid towards relief of the 
rates and the remainder is divided between depreciation or credit cf 
capital account, and an account to cover a small sum disallowed by 
the Local Government Board. 


Pnorrr STATEMENT, 


897. 1808. 
Interest on loans .. А x - £1,416 £1,920 
Binkíng fund for ерам - РА -- 1,438 1,613 

Net profit carried forward  .. 8 T 644 dus 
" „ do rates °.. 620 

p » to credit of capital &c- 
Е count, &c. eo 600 1. 408˙ 

Gross profit e wee 08,498 45, 581 


Fo credit of capital account, £1,204, and “disallowance by Local Govern- 
ment Board, £204." 


Tus increase in tramway load and the atten- 


Bradford tion given to motors have a very marked effect in 
Corporation last year's accounts of the Bradford Oorporation 
Eleetricity electricity undertaking. The increase in output 

Accounts. has reached nearly one million units, but the 


maximum load in kilowatts bas only increased at 
about half the rate which would correspond to the total output and 
load, indicating a very material improvement in the load factor. 


GENERAL ÉrATRMENT. 
1898. 1899. Increase. 


Total capital expenditure ... £170,225 £210,055 239,830 
Number of units sold ... . 1,419,306 2,416,180 996,894 
Maximum load in kilowatts . . 1,589 ку. 2,010 xw. 421 xw. 


Gross revenue ... уе .. £22,498 280,455 #7957 
Gross profit  ... б .. «£12,785 816,960 £4,175 
Average price per unit sold ... 8 60d. 282d. — 78d. 


The revenue statement shows nearly £8,000 additional receipts over 
1898. The increase in power supply at a low figure has caused the 
return per unit to drop by over 2d., but owing to tbe large number of 
motors and aro lamps hired’ ont, the revenue from this source is 
rising rapidly. At the same time the redaction in meter rents has 
produced a drop almost balancing the increase attributable to hire of 
other apparatus. Almost half of the increase in gross revenue is 
gross profit. 

Revenon STATEMENT. 


1898. 1899. 
Gross. Per unit. Gross. Per unit. Increase. 
Sale of current .. £21,299 3:604. £28,867 282d. — 78d. 
Meter rents ee 641 114. 889 “084. s 084. 
Варріу dc. 547. 091. — 1,247 134. +044. 
Bundry ee oe 11 e 9 eee 


Grogs revenue £22,498 8 80d. £80,455 3 03d. — 77d. 


— — Sie TE EEE Ко 
x 


The public lighting is still restricted within somewhat narrow 
limits, but is being extended. The output was distributed as fol- 


lows :— 
Units Privato Public Number of 
generated. supply. lighting, Tramways. public lamps. 
1898 .. 1,569,459 1,184,996 93,991 909,019 90 arcs and 
11 incandescent. 
1800 .. 9,858841 1,788,844 59,004 618,282 51 ares and 
© 18 incandescent. 


The costs show the effect of the rise in price of fuel by the increase 
in this item from 33d. to :304.; reductionsare made in all the others; 
tbe result being to bring down the total costs to the very favourable 
figure of about 1Id., as sgainst 13d. in 1898. Rent, rates, &.,” 


-have actually fallen in the gross by nearly £200; а ratber unusual 


feature. Mr. Ohattock ia to be congratulated on the figures, and it 
must be added that Mr. Gibbings's work in years gone by is bearing 
excellent fruit. 


Oost or PRODUCTION. 


1808. 1899. 
Gross. Per unit. Gross. Per unit. Increase 


Coal £1932 838d. 48,579 36d. ＋ 03d. 
Oil, waste, waterandengine] 462 „084. 640 „06d. — Odd. 
нае and wages incurre 


in generation and aia | 1,953 388d. 2.553 25d. — 08d. 


Beds and maintenance of 
buildings, engines, байат | 955 16d. 1,465 15d. —014. 
dynamos, &o. 
Works“ costs ... ... £5,802 90d. 48,237 82d. — (8d. 
Rent, rates and taxes „ 1,442 191. 928 *09d. — 10d. 


Management and expenses, 

ies of managing en- 

gineer, secretary, clerks, 
с 


Зе п eral — 


1.025 17d. 1164 12d. — 054. 


charges, stationery and 
rinting, law charges and 
surance 


*Other expenses. ee ee 93 18d. $ 1,607 *15d. = ‘01d. 


Total costs £9,718 1 64d. £19,495 1:841, — 30d. 


= — ee — — — A 


* Incandescent lamps and maintenance, &c., of arc lamps and motors on hire. 


Ia the costs the item “Other expenses" covers the charges for 
maintenance and repairs of motors, &c., which is prodactive of the 
revenue in the earlier statement given as Supply of lamps, motors, 
&c.” In the“ Profit statement " the amounts carried to depreciation 
fund are devoted to " Depreciation of capital.” 


Pnorrr STATEMENT. 


1898. 1899. 
Interest on loans and overdraft .. .. 43,905 £5,083 
Sinking fund for repayments .. . ^ 4,730 6.747 
Net profit carried to depreciation fund - 9,249 3,816 
s „ forward 901 1.314 


Gross proflt .. EI2.785 £16,960 


ОТТҮ NOTES. 


The Improved Electric Glow Lamp Company, 
Limited. 


Forrons was not kind to the Improved Electric Glow Lamp Com- 
pany in its earliest years, for in the six months ending D:cember, 
1897, there was a loss of £5,000, and for the same period in 1898 a 
reduced loss of £2,000. For the corresponding period of last year 
this loss was converted into a profit—a small one, it is true —only 
£39—but the fact that any profit has been earned would seem to 
denote that the corner has been turned. The directors are eager that 
the profits shall increase daring the next few years in the same ratio 
as the loss has decreased between 1897 and 1899. To do this when 
weighted with the inflated original capital of £100,000 is recognised 
asan impossible task. Therefore the directors have thought the preeent 
an opportune moment to suggeat the drastic measure of writing 
down the capital by 60 per cent. Reconstruction with a capital of 
£40,000 is the step proposed. The patents were unfortunately valued 
at quite a fancy figure, and "as some time hss elapsed since the 
formation of the company,” it is considered advisable to reduce the 
value of the foreign patents by writing off £30,526 17s. 4d., thus 
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reducing this asset to £26,194 16s. 2d.“ A very necessary reduction, 
it is true, but we imagine shareholders have wanted to know why the 
original value was placed at what is now admitted to be an unwar- 
rantably high figure. Furthermore, is the present reduction under 
this head an adequate one, considering the citcamstances of the case? 


The £26,194, as we read the circular, will then represent the amount . 


standing to the debit of the British, Colonial, and foreign patents.” 

These strong measures are evidently being taken partly as А result 
of the patents having been the subject of inquiry from time to time 
by the sbarehol ”, But other reductions have to be made in the 
assets given in the last balance-sheet on account of lamp stocks now 
unsuitable for the English market for various causes,” a redaction 
of book debts (on first year’s trading, chicfly). Even this is not the 
fall extent of the reduction, for the shares held in other companies 
are swept from the balance-sheet with one stroke of the pen, as their 
value is uncertain (sic), and it is not considered prudent to treat 
such items as assets.“ The amount lost in this way is not stated in 
the circular before us. 

The basis of reconstruction which is recommended is the issue of 
one new share for every two now held, with a liability of 9s. 6d. on 
each row share. А small call of 1s. per share is essential for the 
carrying on and development of the business," and is anticipated to 
be “all that is necessary until some tangible results can be shown.” 
If this reconstruction scheme ia carried through succesefully—and 
we see no reason why it should not be—the chances of dividends 
being earned appear to be infinitely greater than they could ever 
have been with the original capital. Tbe company seems to be in a 
fair way for doing good business, although it bas to face keen competi- 
tion, and it appears to us that sbareholders should follow the 
proposed course, so as not only to save the concern bat to turn it 
into a prosperous electrical undertaking. It is true that the 
company is a lamp company, but it does not propose to confine iteelf 
to lamps, for it is now developing its silvering branch, and is devising 
and supplying special fittings for street lighting in provincial towns. 
With the present period of all-roand activity there ought to be a fair 
chance for an electrical company whose aupplies have been well 
pushed in various directions during the past year or two. | 

A meeting of the company was held at Oannon Street Hotel 


yesterday, but as our representative was informed that the pro- 


ceedings were private we are unable to say what transpired. 


British Aluminium Company, Limited. 


Tus fifth ordinary general meeting of the shareholders cf this com- 
pany was held on Thursday of last week at the Westminster Palace 
Hotel, under the presidency of Mr. W. R. Wallace, Q C. 

The CHAIBMAN, in moving the adoption of the report, said that 
the four factories of the company which had been built at Foyers, 
Larre, Greenock, and Milton had all been working satisfactorily. 
Last year there was a great drought all over Scotland, but by means 
of tbe water which they were able to obtain from their storage 
reservoirs they were able to keep all their works going. Although the 
company had been in existence nearly five years their engineering 
works were not completed until 1897, and then they had had to 
ейссаќе their workmen, so that they had not been in a position to 
earn any profite until the last 23 years. They had also had to educate 
the public in the use and the advantages of aluminium. A few years 
ago aluminium was a curiosity; now it had become one of the moat 
useful metals in the arts, but it was exceedingly difficult to get manu- 
facterers to use a new metal. In this country people were somewhat 
conservative, and did not jamp at novelties in the same way as they 
did in other countries, with the result tbat tbey had to wait before 
they could get the benefit of their outlay. Perhaps, however, that 
was a good thing in the end, because when once we in England did 
get hold of a thing, the industry was very much more solid and 
steadier, and in the end 4 brought greater profit. To give 
them some idea of the work that their staff had to do, he might mention 
that in the 2j years he bad referred to they had had 14,000 
different orders. Most of them had deen for very small 
quantities of the metal se trial orders. As a result, the com- 
pany bad bad a very large amount of work thrown spon it which 
could not be said to remnnerative, and so they did not earn 
profite ; in fact, in some cases they bad made a loss, but they were 
satisfied that they were laying the foundation for future business and 
future prcfits. Another drawback was in connection with the 
Government. They took а long time in referring to their experts, 
and so as yet they had not been able to derive any profits from 
Government orders. There were an immense variety of things used 
by the Army for which aluminium was suitable, and as Lord Roberts 
had issued an Army order dealing with the necessity for greater 
mobility and lighter equipment of the soldiers and transport, 
he had no doabt it would lead to a greater adoption of 
aluminium at an early date. To mention another difficulty, 
they cculd nof persuade the railway companies that aluminium 
was nct а precious metal ; and accordingly in their freight charges it 
was classed as such. In undertaking a work of the kind they had 
largely to look to the future, and the shareholders, he believed, 
appreciated that fact. Still, if they took the whole five years of the 
company's existence, it would be seen that they had earned 35 per 
cent. on the capital, and in the last 24 years, taking the reserve into 
account, they had been able to provide practically 20 per cent. in 


dividends, so that the preference shareholders would have received 
4 per cent. interest on their investment. Seeing that they would 
also take a share of the future profits, he thought they would agree 
that that was nota very bad result, seeing that most of the work the 
company had done, was for the future, and not for the peu The 
only twocompetitors the company bad on this side of the Atlantic, 
were their friends in France and Germany. The company in France 
had to wait а long time before they paid any dividend, but last 
year it paid 7 per cent., and also a profit was made on the founders’ 
shares. The increase in the French business was largely dae to the 
motor car industry, for in the manufacture of automobiles aluminium 
was largely used. In this country that industry wss only in its 
infancy, and he was pleased to see that in the recent 1,000 tour 
most of the machines used aluminium. The German company, 
which had a capital very similar to their own, had psid the very 
respectable dividend of 13 per cent., but they had the advantage of 
half their product being taken by the Government. They intended 
to issue fresh capital for the development of the business, especially 
in connection with the Highland Water-Power Oompany. They had 
been rather unfortunate in connection with the carbide of calcium 
ogee A They ordered plant, which, unfortunately, had not bsen 
all delivered уеб, во that they had had to keep a p of their 
water-power idle, ani they bad not had the profit which they would 
have made from the manufacture of carbide. Their relations with 
the Acetylene Illuminating Company were exceeding friendly, and 
they were shareholders in that concern. The carbide industry was 
increasing tremendously, and if they had the means of supplying the 
wants of the consumers they would bave derived а large profit; but 
they must look to the future. | 

Lord Kmrvrm seconded the resolution. He said he had been con- 
nected with the company from its commencement—frst as scientific 
adviser and for the last two years as one of the directors. It was 
most interesting work, and the company had worked to secure the 
best possible results for the shareholders. Of course it would bs 
more satisfactory if their progress had been more rapid, bat it was 
satisfactory in this rerpect—that if it went on at the same ratea 
great fature of practical saccess was assared. There was a great 
augmentation in the practical use of aluminium, and there was every 
reason to believe that the demand for the metal would go on increas- 
ing year by year. The question of water-power was of supreme 
importance, more especially in view of the great increase in the price 
of coal, and he believed that the water rights which they possessed, 
and which were now being 5 on & very satisfactory basis, 
would be an exceedingly valuable property to the company. 

The report was then adopted. | 


An extraordinary general meeting was subsequently held, when, on 
the motion of the OnarRMAN, seconded by D:. Common, F. R.., the 
оош кенп was agreed to:—" That the capital of the com- 
pany be increased to £400,000 by the creation of 10,000 new shares of 
£10 each, to be called ‘A ’cumulative preference shares, to which are 
attached the following special rights and privileges, that is to say :— 
(1) The said new shares shall carry a fixed cumulative preferential 
dividend at the rate of 6 per cent. per annum on the capital for the 
time being, paid up or credited as paid up therecn. (2) The said new 
preference shares shall rank for dividend in priority to the existing 
preference and ordinary shares of the company. (3) The said new 
preference shares shall in the event of the winding up of the com- 
pany be entitled to rank as regards repayment of capital in priority 
to the existing preference and ordinary shares of the company, but 
the said new preference shares shall not be entitled to any further 
participation in surplus assets. (4) The said new preference shares 
shall be issued to such persons on such terms and conditions as | 
the board may think fit.” 


Callender's Cable and Construction Company, 
Limited. 


Tua fourth annual general meeting of Oallender's Cable and Oon- 
struction Company, Limited, was held at the Cannon Street Hotel on 
Thursday last week, Mr. H. Drake presiding. 

In moving the adoption of the report, the OHAIBMAN said he hoped 
that the shareholders would consider the balance-sheet satisfactory, 
because, having regard to the difficulties they had had in the past 
year, the directors were rather disposed to think that it was а very 
satisfactory account. The report alluded to the rise in price of 
practically all tho materials they used in the factory. The chief riss 
had been in the case of copper, tin, and lead, of which they used a 
great deal, and it was the feeling of the directors that it reflected great 
credit on the skill and ability of their general manager that he 
had been able to show such results in face of the difficulties he had 


. had to contend with. There were some items in the account that he 


would like to call their attention to especially. On the asset side of 
the balance-sheet they would see that the buildings, machinery, and 
plant, after allowing for £5,000 to be written off, were £183,000, as 
against £135,000 in the previous balance-sheet. That was an 
increase of £47,000, and bad been caused by the increase in 
the business of the company. If they d not had tbe 
increase they coald not bave had the work. The cable drums 
had increased by £5,000, and if they had not had the drums they 
could not have wound the cables upon them, and that showed also 
what a large increase there had been inthe business, Stock in band 
was £69,000 against £43,000, and expenditure on contracts in course 
of execution £68,000 against £62,000. Sundry debtors showed an 
increase of £118,000, and the cash was £11,000 agaiost £21,000. 
Shares in other companies were £7,645 against £5,600, an increase of 
about £2,000. That was a figure which fiuctuated very much in the 
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balance-sheet. They always tried to it as low as 

CCF 

- contracte. On the other side the only 

bills paysble, £142,955; and 
. These t 


debtors on the other side of the account had 3 by #118, 


80 
that the difference was on the right side. The profit and loss 
gocount being showed a profit on manufacturing of £64,000, as against 


peying expenses, 
maintenance of tbe plant, and the removal of themacbinery to the 


& us of бе. per share; to 
forward 68.221 13s. 4d. The peyments 
original ordinary shares would bo, therefore, ы 
15 per cent. per annum. There was only one 
which he would make observations, and that was as 
of the new се The business was increasing 
largely, and they would remember that last they 
ordinary shares of £5 each at a. £5 
£100,000, and they 
& considerable time. 


holders of th 
at the rateo 
on 


would last 


кгм л, {в oculd be made. 
e as soon as the ocu 
r 

A SHARSHOLDERB said that with regard to them being £8,000 worse 


t in pro- 
that they 


ways 
go on improving and extending their work. Bat 


Replying to a vote of thanks, the Coammman expressed the belief 
that the carrent year would be quite as succesafal as the pest. 


The India-Rubber, Gntta-Percha, and Telegraph 
Works Cempany, Limited. 


Tas half-yearly meeting of this company was held at Cannon Street 
Hotel у y, when а resolution was passed sanctioning an interim 
: dividend of 24 per cent., or 5s. a share. 

The Hon. ‚ Who presided, after explaining the alteration 
in date of holding the meetings, said that the company’s contracting 
business showed an increase compared with the same months in the 

vions year. In scme lines there had been a considerable decrease 

t trat been well balanced by increases in cthers. They had 
also had more submarine cable work to do. The Silvertown was now 
loading in the Thames, and would sail in a few days to lay about 
1,C00 miles of cable between Nova Ssotia and New York. They hoped 
to complete that cable in time for the boat to return to England for the 
completion of the Waterville, Ireland, and Weeton-supt r-Mare cable. 
The Silvertown had been overhauled. The Dacia had returned safely 
from her voyage to the West Indics, where she was employed in work 
which was menticned at the general meeting. The Buccaneer is now 
on charter to the Western Telegraph Oompany. Woailst making 
favourable remarks on the business, he impressed u them that 
com petition was keen, the price of raw material was bigh, and coal 
was costing 25 per cent. more than in the sprin 
expected litigation between the Dunlop Pneumatic 
P 1110 Company, had been satisfactorily 
ve 


Mr. B. W. S vnn seconded the dividend resolution, and the meeting 
closed with the usual vote of thanks. 


mpany and the 


West India and Panama Telegraph Company. 


Мв W. Аирввув (chairman) presided on Wednesday over the forty- 
sixth general meeting of the West India and Panama 
Telegraph Oompany, Limited, held at Winchester House, and, in 
m the adoption of tbe report, said he was afraid the remarks he 
would have to make that day would throw a disagreeable light upon 


of 1899. The 
arranged and peace ` 


^ 


- 1899, after 


the present position of the British West Indian Ielands. If there 
was any in the close connection which was said to subsist between 
the activity of the telegraph and the activity of trade and commerce, 
then the story they bad to tell that day would not be a cheerful one. 
For instance, the receipts in the past six months had been 
£22,643 14s 7d. as against £51,937 15s. 7d. in the corresponding period, 
showing a decrease of £29,294 23. That was not one of the features 
they would have todwell upon that day, because that very large receipt 
was quite abnormal, owing to the Spanish-American War, which revolu- 
tionised, so to speak, the receipts of 1898. A more proper comparison 
would be made with the last of the year 1897. Even here, how- 
ever, there was а reduction in the comparative revenues shown of 
£9,584 17s. 14. There was no doubt that their present low receipts 
were owing to reductions in rates made in January, 1898, and 
February, 1899, coupled with paucity of Lusiness. In fact, the 
failure of low rates to stimulate 665, owing to the deplorable 
sluggisbness of trade and commerce in the West Indian Islands had 
caused dia ioished revenues. There was a falliog off in the expendi- 
ture, which bad been £21,432, as sgainst £24,443, a decrease of £3,011. 
Practically their expenses were at about their lowest ebb, and it was 
owing to exceptional causes that the reduction had taken place; for 
instance, in repairs te cables there was a reduction cf £611, which 
wasa thing they could not control. No doubt the shareholders had 
observed that 


pany against them. As there would be an ap 
mproper 
tions. The fact was, that in 


Another remarkable fact was that in 1897 the intercolonial trafis 
—that was the traffic between the islands—was 539,639 words, and 
notwithstanding reductions in 1899 the words had actually dropped 
to 163,714 words. He must add that the words transmitted in 
the large reductions as compared with the corresponding 
period of 1897, did show an increase amountiog to something like 
42.000 words, but here gain unfortunately there was a decrease at 
the British station on intervolonial traffic of no less than 2,016 words. 
Ia fact, as far as they could see, the British West Indies were 
getting decidedly the worst of it. The directors had been œ m- 
pelled to call the attention of the Government to the present 
position of the company, and had declared very olearly that they 
cou:d not possibly continue. The directors were urged to reduce the 
rates so as to do something to encourage the West Indian trading 
commercs, but unfortunately nothing had come of the measures but 
рш The directors were anxious to work at the lowest 
possible tariff, but in the meantime ps must be subsidised. The 
deputaticn were accorded а courteous reception, but of course they 
could not tell what the result would be. 

Mr. H. Horus seconded the motion. 

8 ме di-cassion followed, and Mr. Benxs said he thought if they 
were in the hands of the Ouba Company they might as well face 
liquidation, and try and make terms with other companies. 

The OHAIBMAN to various questions, said that while it 
was true that they might pay off the debentures by using the 
reserve fund, and this would save them some £900 а year, yet he 
thought it would not be a wise thing for them to do, because in the 
event of а breskdown ín the line, when they went to the public to try 
and raise money for debentures they might be left high and dry. 


The report was agreed to. 


Isle of Man Tramways Cempany, 


А MEBTING of the shareholders of the I le of Man Tramways and 
Electric Power Company, Limited, was held on 24th ult. at Derby 
Oastle, Douglas. Mr. Јони R. COWELL presided, and explained that, 
after the failare of Dambell’s Bank, he found the company's finances 
in а very difficult position. He had entered, reports the Financial 
News, into negotiations with Bagieh financiers to provide the 
additional capital which was reqaired to meet the company’s 
necessities, but had been refused both in London and in Liverpool. 
He partially attributed this failure to Mesers. Tu:quend, Youngs and 
Oo.'« report on the affairs of the company, which he considered was 
тото and, in some particulars. unfair. They reqaired some 
£150,600 to meet the outstanding liabilities. The capital should long 
ago have been increased, but the board had absolutely confided in Mr. 
Bruce, who always promised to float additional capital when the 
market was favourable. 

Eventually a committee of shsr holders and creditors was appointed 
to confer with the directors on the beat course to be followed in the 
company's interests. | 
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Westminster Electric Supply Corporation, Limited. 


Ам extraordinary general meeting of this corporation was held at 
Eccleston Place, S. W., on Monday, when the subjoined resolution, 
which was passed at the recent extraordinary general meeting of the 
company, was confirmed as a special resolution :— 

* That the capital of the corporation be increased from £899,500 to £550,000, by 
tbe creation of 80,100 ordinary shares of £5 each, and that such shares be 
issued at par to the shareholders pro rata according to their holding in the 
company. 

The resolution was moved by Mr. В. W. WALLACOB, Q. O., and 
seconded by Mr. Brownz Manrm, and carried nem. con. 

A BHaBEHOLDER asked whether it was a fact that some members 
of the board had, since the last meeting, sold the greater part of their 
sbares because of the likely effect of the resolution to issue at par. 

The CHa mMn said he thought the directors were not called upon 
to give information of their private affairs. There was no dimipu- 
tion in the directors’ feelings as to the prosperity or soundness of the 
company, although some of them were adverse to the course which 
had been pursued. 


Stock Exchange Notices.—Applications have been made 
to the Stock Excbange Committee (1) to apvoint a special settling 
day in and to grant а quotation to Edison & Swan United Electric 
Light Compsny, Limited, provisional certificates for £100,000 5 per 
cent. second debenture stock. | 

The Stock Exchange Committee has been asked to appoint a 
special settling day in—Nernet Electric Light, Limited—180,000 
vendors’ ordinary sharesof £1 each, fully paid, Nos. 1 to 180,000, and 


25,000 vendors 7 per cent. non-cemalative prefererce shares of £1 


each, fully paid, Nos. 115,001 to 140,000. 


O:westrv Electric Lighting and Power Company, 
Limited.—The annual meeting of this company was held at 
Oswestry lest week, Mr. Bremner Smith presiding in the absence of 
Mr. A. W. Oorrie. The report was adopted, and a 4 per cent. divi- 
dend declared. 


New General Traction Company, Limited.—A oon- 
firmatory meeting which had been arranged for Tuesday last was 
postponed fora few days. 

Castner-Keliner Alkali Company.—The meeting of 


this company was held in London yesterday (Thursday). A report 
will appear next week. 


TRAPFIO REOEIPTS. 


and Fleetwood Tramroad- Company.—The 
Sod VR tide e eis x f торыр for ff 
pe ( suntide Holidays), £1, s. for balf- 
to date, 45,538 17s, 8d. n 


fhe Bristol Tramwave and Carriage Company, Limited. Tue receipts for the 
week endine May 25th. 1000 were £8,169 бе. 84,1 correenending 
period, 1899 (Whitsuntide Holidays), 43,816 18s. 91.; decrease, £647 13s, 14. 


fhe Clty and Bouth Loudon Rafiway Cemparv.—The receipes for the week 
ending May 27th, 1900, were £1,855; ditto May 28th, 1899, £912; increase, 
£418. Total receipts for half-year, 1900, to date, £26,819; corresponding 
period, 1899, £22,284; increase 24,085. Miles open May 27th, 1900, 82; 
May 28th, 1899, 84. 


Tho Dover Tramwsve.—The receipts for the week = 
May 26th, 1900, were £207 17& Id.; May 26th, 1£99, £21 
6s, 1й.; decrease. £6 9з. Od. Total pis to da 1900, 48,402 
Mice tack open йи цав P de ait a" АЙН) Ld 

open, ; i ar es run ; 
4,324. Number of cara, 1900, 11; 1899, 11 i dod 


last year 


U. 1 horse cars, £2,265 Ве, 7d.; ditto, electric cars, 21 bs. 84, : 
D. 8. D. у oars, £1,0:6 0s. 6d. ; total. £4,678 14s. rt dod dese 
#805 1s. 4d. te to date, £54,649 19s. 104. : to date last 


ap e шеге 0 бан, £12,770 12s. 1d. Ыы ешмше токо 
96 miles by horses, for the ктан AB proper teat reas: á 


Liverpool Overhead Ballway Company.—The receipts for the week endin 

May 27th. 1900, mounted to 41.429; corresponding week last year 
(includes Bank Holiday). 81825: decrease, £896. Total traffücs from 
January Ist to date, £29,657; corresponding period 1899, £28,848; increase, 
4809. Miles open, 6 57 chains. 


The Boutb Staffordshire Tramways Company.—The receipts for the week 
ending May 25th, 1900. were £710 17s. 3d.; May 26th, 1899, 4948 бв. 5d. 
Aggregate receipts for 21 weeks, 413,689 163, 0d.; last year, £13,264 18s. 8d. 


STOOES AND SHARES. 


Wednesday Evening. 


Tam rapid way in which the war in South Africa is now progressing 
bas had a marked effect upon the Stock Exchange. Whereas the 
arrival of expected good newe has all along failed to stimulate 
markets to any extent, the businesslike way in which Lord Roberts 
ie conducting the campaign is exercising a wonderful influence for 


for the week 


better prices. Of course, the conclusion of the war will, for ons 
thing, lay to rest the skeleton in the dearer money cupboard, because 
no such fresh National War Loan as was talked about would then need 
to be looked for. This one fact must tell powerfully with investors, to 
say nothing of the quicting down of the unsettlement which for the 
last eight months has led the public to shun Stock Exchange 
markets, and leave its money on deposit with the banks at whatever 
rate of interest those institutions care to pay. 

So far the electrical markets have been andistarbed by the stirring 
news that this week has brought. The supply department is almost 
quieter than ever, and the dearth of business is reflected in a couple 
of falis, In the telegraph section a further sharp drop in West 
India and Panama Telegraph descriptions is the principal feature, 
while in the miscellaneous markets Central Londons’ rise of 10s, is 
the only noteworthy item. 

In view of the likelihood of investment securities advancing in 
public favour as soon as the war has become a matter of history, it is 
not out of place to note the return which can be obtained from the 
more active shares in the electrical departments. We have there- 
fore compiled a few brief lists, which may be of considerable use to 
the investor who is pussled to know in what direction his capital 
can be most safely, or more profitably, placed. We will this week 
confine our attention to the Ordinary shares of the best known 
supply undertakings. The calculations are worked out upon the 
basis of the dividends paid for the last twelvemonth in each case. 


LAST YEAR'S {YIELD PERCENT. 


| PRICE. DIVIDEND aT PRESENT 


PER СЕКТ. PRIcEs, 
Brompton and Kensington TEE 74 6 4 
Charing Cross as at n 9 9 5 
Cfty of London by ci 10 | 4 4 
Metropolitan i is sand 14 \ 5 £811 3 
Notting Hill .. eu Ж ; 18 | 7 47 6 
St. James's and Pall Mall 15 144 416 fl 
Westminster. - АР 4 68 


15 | 18 


It will be seen at а glance that there is every room for a rise in 
Notting Hill, St. James's, and Westminster shares, even if the uncer- 
tain outlook ahead of the Obaring Отой Company should prevent the 
advance in price in its shares which seems justified by the yield 
obtainable. | 

The Westminster Electric board have now issued their circalar 
with reference to the new shares, and it remains to be seen whether 
present proprietors will elect to sell their old in order to pay for the 
now shares, or renounce their rights of applying for the latter by 
selling them outright. A market for the new shares hasalready been 
established, and the nominal price is 7 to 74 premium, which is about 
£1 below the quotation for the current lof. If precedent 
should prove a trustworthy guide on this occasion, the probability 
ic that a good many new shares will come on the market, 
as shareholders who are unwilling or unable to take up their allot- 
ments will be only too glad to take the substantial premium which 
they can now secure by selling. Nevertheless, it would seem wiser 
to pay for the new shares, a better price in the future being almost a 
certainty. 

Electric Traction has of late been bulking largely in the public eye, 
partly by reason of the discussion that bas arisen at St. Stephen's with 
regard to the control of local light railways by a group of powerfal 
combinations, such as, for instance, the British Electric Traction 
Company. Various schemes are also under way for vigorously 
developing the system, not only over London, but the provincial 
centres as well, Lancashire being one of the counties which will soon 
be covered with the new lines. The market in Electric tramways 
continues somewhat doll, British Electrics aro steady at 16, dealers 
being a little fearful of making prices in more than few shares at 
a time pending the declaration of the dividend which, as we 
mentioned a fortnight ago, із expected to be at the rate of 8 or 10 per 
cent. | 

Metropolitan Distriot atock shows no indication of improving, 
"despite the successful running cf the experimental electric 
train between Earl's Oourt and High Street, Kensington. Central 
Londons are better, as we remarked in our introductory paragraphs, 
and the settlement on Tuesday disclose some shortness of shares. 
Oentral Londons are not fitted for bear attacks, and if any liberties 
are taken with them, it should prove a good thing in the long ran for 


holders. 


Tae marked weakness of West Indian and Panama Telegraph 
Preforences is due to the dissatisfaction felt by shareholders at tbe 
recantly-issued report, which shows that the reserve fand bas bad 
to be drawn upon in order to pay the dividends in foll This 
apparently has been caused by the falling off in receipts which 
ensued after the Hispano-American war. For the same reason Ouba 
Telegraph shares are also flat, as we pointed out last week, and another 
drop has been marked. astern Telegraph Preference declined s 
point upon a seller coming into an unwilling market. 
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SHARE LIST OF ELECTRICAL OOMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


Closing Closing d rei 
ШАМ. are.] the last three years. 27 Erd. Mar doch. "May Son. 
| pu hona 100 —104 |100 —104 
Amason Telegraph 5 Debo, Nor. 1 to 1,360 Red. 1 wie level % (Bam (Be |. 
Do. d. 6 A Pret „ 6 $ 6 X 6 3, 114118; [1144—1154 | 1154 | 114 
erred... [TT] eee ee 4 9 в Та 183— 14} pm 14 14 18$ 
000 Now 190464000 .. . - = = an) aec 
ть З E I CHE 
do. Sterling 500 year 4 % Deb. воск Red. e] e 102 —104 |102 —104 | 1084 | 1022 
e es 7 8 7% | "7à— ха 7— 8 " iss 
Do. 10% Pref. ... . ES: 10 & |10 Н eo |17 — 18 xd 16 — 17 16 | .. 
Do: . 10 d Cum: Pref 10 4 |* CV 
Do. do. 41 T Deb. .. 101-105 101 —105¶ꝶ Kn7n· .- 
Disa сама! le .. .. 8175 |8%|5% 8 Рта 12 | ww 
rel spb, Ord” Stock cmm : т9 179 | .. 150—155 150 —155 p 1504 
Pref. eon eee 98 —101 97 —100 98 
ae Mort. Deb. Stock Bed. 4 " 111 116 һа —116 | 114 | .. 
n and 7 75 77 | 158 161 | 154— 16 163 162 
RAE ev intem бе era eae ann, 100 6 .. | ... поо —108 [100—108 |... |... 
Do. do. * x 00—897 837 400 | 100 | 6 ; 100 —108  |100 —108 ie cd ies 
Do. 4 % Deb. Sook it i Sd „ |Btock| 4 112 —117 112 —117 MN Mo 
elm М! dapes Re Чы s уй .. |1C0 —10895 |1CO —10395 m SN 
ee 510 111— 113. | 1H— 11 113 118 
10 8 "d 8 161 — T" ink 185 158 | 183 
Great Horihern Т A YS 10 |10 124% 82 — 84 82 — 84 834 | 324 
| HAM EE end, Bertanda am Жыз * жю |... |... |... 100 10 100 —108 н 
Nuropsan Telegraph 28 10 % 10 X 10 % |58 — 87 883 ву |... |... 
5 аф % Debe. 1 to 73.080 xe 6 @ [III TI 105 =, 105 z ТҮ! eee 
ов. » eee eee eee eee eee 
National 8 рою мыс чы 105000 HHHIHAE 4i A 4i— 5 5 | аң 
Ро, 69 Oum. lst Felt. ..| 1016256426 48 — 15 |12—14 121 12i 
Do. 6 Oum. 2nd Pref. eee [11J eee 10 6 6 6 11 — 18 11 — 18 өө- eee 
Do SPR Deb Btook b. О | 844 | 844 | 96 — 99". |o —101 | 994 | 972 
Oriental „Nos. 1 to 171,506, fr р 1|5 5 b — INR H— 14] . n 
Pacific and Huropean Tol., 4 7 . Debs., 1 to 1 * | 100 | 4 ids . . „1109 —106 (102 —105 К А 
п 889 {арй eee e Trust eee эө ee a Ü 5 % TT) ао, ust eee ee 
United River Plate ae ee 515% 6% 6% 58 | . . 
Lu e 5 % Qum. Pret. Nos. 1— 10,699 Жл see eee ee 108 108 108 " ese eee 
Woot Orest Ameen, Ni 21250 "C 95 100 % di эк Mrd — | 
Ов. ees ee eee eee 
w Do. гое Debs., 11,000 gue. by Braa. Bab. el 105 өөө тҮ ве 1 m is е TIT so. 
estern Stock Red. eee Stock eve е ee LY - — 4206 — вее ITE 
тт. айн 6% Doba, 2nd series, 1906 ... tere e decim e ue Бе. Бы 
West India and a 9 21 . | a1 1— 11812 
Do. | do. do. 6 Àj Oum. Ist Pret, Bee 6 uc ae * 90 ds F 71 "à 
Do. do. do. 6 % Debs., Nos. 1 to 1,800 5 ТОР 104 —107 104 —107 106 .. 
ELECTRICITY SUPPLY COMPANIE». | 
19,061 Brompton & Kensington leo. Lt. Sup., Ord., 101 010,761) 6 4 % 6% [69| 7— 8 | 2— 8 |... |... 
000 e 7 Cum. Pref. eee 5 7 ў вее 8$— 93 8H 8H 
50 Charing Oroes and Birand Mlectzlolty Supa А = 5 12 8% 9 Ф 83 — 91 85 — 94 V 
do. : do. a do. "t 95 Cum. Pref. 5 „ кыо - A 51 54 
Do. do, . J Deb. Btook Red... Бю 444 „ . ho — 111 [08—11 | 110 
Cum. Pref., 1 tx gea "| 10164 6 $ 55 315 12 те 127 6 
um. "T" е — TP 
Deb. Maca ie at £1 soe Ü TI, eo 122 — 127 122 — 1237 ee. oes 
80 000 rand "e do. Bloo, Ltg., "y ЖЕ 10 |6 % e% 12 ы 111— t. 18 9s 
300,000 Do; 44%, Deb. Stock, Prov. EZETA l. e ose | e | пое —112 110 — UB 112 | HH 
26,100 кыпкы Bleo. vor 69 Ота. Shares TT) 5 Ü Ф d * 44— TID TT 
75,000 44 % let Mort. Deb. Stock .. 100 ... 101 —104 101 —104 | ... |... 
puer. London ecto pen 0 , Limited, Ord. isi м E. 4 ң— A : 4 и Pt 
250,000 Do. do. do. 4% 1st Mt. Db. “eck Ri. steh 1 4. 100 —102 100 —102 100 
85,000 | Metropolitan Electrio Supply, 7 101 to 62,500 10 6 * 8 % 5 % 181— 144 138 
230,0007 Do. M Debentare Book | 114 —17 114—117 | 
un Maus йад haue 2 see ees EE 16 
40,000 St. Jamee's and Pall Mall Electric Light, M 5 nd du. ч 144— 163 | 144—1 14 
30,000 Do. do. 7 9, Pref., 3500 6 40,08 81— 9% | 8j— 9À | .. 
12,000 | Smithfield Market Elect. Supply, Ord.  ... - 2— 2 2— 23 
60,000 we um 5 4 % Deb. 100 | 85 — 95 | 85 — 95 ie 
79,900 | Westminster Electric Supply, Ord- 101 to 80, 000 613 93, 12 % 18 3, MI 18 14— — 18 163 14 
* Bubject to Foonder's ВҺагев, LA oer reme — Bxchange. 
— 
* ge shad all shares aro faily рем. eeu Divitende roid ы диш sharo хыт pets baing нет 
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SHARE LIST OF ELECTRICAL OOMPANIES—Oontinued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 
Stock Olosing l Basiness 
трева NAME, or Quotation Quote on week ч т 
' | Share. May 28rd. May 30th. May 80th, 1900. 
; Higbess.| Lowest. 
65,000 | Aluminium shares, Nos. 1—65,000 . i 1 22— 8} 8 21 
90,000 Do. 449 lst Mort. Deb. Stock Red. see Btock 96 —101 96 —101 9 ee 
80,000 | British Electrio Traction — 10 154— 163 | 154— 163 163 .. 
59,000 Do. do. 6 Qum. Pref. 10 12 — 18 12 — 18 122 | 124 
200,000 Do. do. 6 J Perpetual Debenture Stock . Stock 124 —127 124 127 
85,0002 f British Electrio Works Co., Ord. £1 shares, 50, 001—185,0 ees í— 1 ií— 1 i гёр 
50,000 Ро. do. 6 9, Cum. Pref., 160,000 . is H- H H— Ho |. 
600 Do. do. % 1st Mort. Deb. 100 99 —101 99 —101 5 ves 
40,000 | British Insulated Wire Ord., Nos. 1 to 40, 00 5 15 J 15 J 20 J 11 — 12 11 — 12 . 
27,500 Do. do. 6 Yum. Pref. Nos. 1 to 27,500 5j % „% 57 94 | 6— 9 || .- 
90,000 Brush Elecl. Enging., Ord., 1 to 90,000  .. жу» 8| 8 b gas 11— 2 11— 2 1j 113 
90,000 Do. do. 4 Y Per E des ewe 2 6 6 oe 2— 2 2 — s. oe 
125,000} Do do. 45i eb. 8 Stock! ... a ics 18 —118 |109 —114 T Р 
50,000 до. ы, 2nd Deb. Stock В Red. d npn 08 —105 |108 —106 "m" - 
90,000 Cellender's Cable Constructios shares, Nos. 1—30,000 ...| 5 1% 15 5 % 15 J ‘Mh 1й [14-18 i — 
20,000 Do. do. 5% Cum. Pref. 6 265 6 5. 5) 
90,000 Do. do. 4 let Mort. Deb. Btock Red. Stock eee TI II, 112 zem 112 —116 oee ese 
213,538 Oentral London Railway, . Bhares [TT eee cee 10 0 ТҮ) • 10 — 103 10 — 103 105 10} 
61,088 Do. do. Pref. half-shares eee eee b TT TIS TID 44— 52 43— 5} 5} eee 
71,447 Do. do. Def. do. 09 eee es 5 oe aoe e 5 == 5 = 53 cee eos 
855,000 | Ойу and South London Railway .. Stock 17%| 24%| 1391 61 — 64 |е — 64 631 63 
37,500 Do. do. Ord . shares, Nos. 22, 501 to 60, 000 . soo 10 ees coe ee 54— 6} 64 — 63 ove eos 
,098 а & Oo., Mos, кк x 096 o D be 1 o? 8 eee 6 % soe 84— 4 84— 4 eee ese 
st Mort e 8., to 900 i 
100,000 £100, and 901 to 11 ‚000 of £50 Red. eee 006 eee ee 100 —103 100 103 103 101 
199,261 | Edison & Swan Utd. BL Lgt., cA" shares, £3 pd. i to 99, 261 5 6 6 @ > 2 — 2 — 4 ds ave 
17,189 Do. do. do. “A” Shares, C1017, 189 5| 69 6 . | 8— 34— on Же 
844,028 Ро. до. до. 4 % Deb. Stock Red. 100 ie ; 93 — 95 93 — 95 5 $s 
112,100 | Electric Construction, 1 to 112,100. ... „| 2| 6% 6% .. | 2— 21 | 2— 24 27 24. 
25, Do. do. 7 9, Oum. Pref., 1 to 25000 . 2| 7 7 7 — 8} — 8 33, 2] 
140,800 Do. do. 4% Perp. 1% Mort. Deb. Btook e» [Stock]... — 108 —106 103 —106 -— - 
9,0001 | Greenwood & Batley, 7 Y Oum. Pref., 1 to 9,600 wo. | 10] 7 7 10 — 11 10 — 11 КРА ies 
80,000 Here (W. p шар Works, Ord. эге ees enue 5 13 14 15 Ф 184— 144 184— 14} 132 eee 
80,000 do. 4 Ф Pref. aoo eee 5 7 | 7 = eee 541— b1— 5 ee 
50,000 Do. do. do. ort. к Stock... Btock| 4j ET *. 110 —114  |110 —114 vas T 
800,000 Do. do. do. é Ist Mort. Debs. 100 see Ir eee 100 —103 100 —103 eve ee 
87,500 va pon Overhead а кела) Ord. se .. co „ 10 | B 32 82 — 8 93 — y Nes ce 
10,000 Д) 0 paid eee eee 10 6 5 5 13}— 1 18 — 184 s.. oo 
‚850 dag h 88 and Maintenance . oe | 12 | 16 15 15 84 — 38 84 — 88 364 | 312 
150,000 Do. 4 95 Deb. Вав. Nos. 1 to 1, 500 "Red. 1900 vee | 100 | ... 102 —105 1032 —105 a sis 
20,000 таштар Manufacturing, Ord. Nos. 1 to 20,000 s 5| ... 8 * 12 * 114— 12} 114— 124 123 12 
20,000 do. 5% Om. Pri. Nos. 1 to 20,000 .... 5|. 54— 8 ed 255 
540,000 aiio and City Railway, Ord. Stock eee eee eee 100 ene 8 v 8 L4 100 ш 101 —104 101 100 


t Quotations on Liverpool Stock Exchange. 


t Unless otherwise stated all shares are fully paid. 


LATEST PROCURABLE QUOTATIONS.OF SECURITIES NOT OFFICIALLY 6 


£5 (fully 


*Birmingham Dlectrio Supply, Ordinary £5 (fully paid) 8—10. к Ts ET tebridge Electrio Ligh Shares 
Brompton and Ke Dr Ao Debentures of J of £100, 103—107. in ciere Wee d» £5 5 aly pala) 7 — 8. De 
National Electric Free p 6 paid. se вр 100.106. Гатова, 1590 , on Ordinary Shares 
Ора Aihton, and Hyde Electric (£10 ), Ord., 174—183. „T. Parker, £10 (fully paid), 18. 

. , do. Pret. (£10 på.), 19—19. { 


„From Birmingham Share List, 


Bank rate of discount 31 per cent. (May 24th, 1900). 


MARKET QUOTATIONS, Wednesday, May 30th. 


This week. | Last week. Ino. or Dec. 


METALS, &o. (continued). 


This week.] Lam week. Ine. or Dec. 


8 Acid, H arocniorio ee os per owt. ЛЫ ° ee f r Sheet ee ee ee ton £85 896 to £87 dec. 
: n Nitric ee T ee рес сн sj . T g Coppe 125 T ' ds ee per юп 497 a M 1 
" ee ee oe " ы = ve в э eotrolytic ars в T eo. 
а „ Bulphurio .. .. op Por зын 70 oe в : 1 % Ке 108 £90 £92 £3 dec. 
а Bal .. ee eo per owh 89)» Е 15. dec. в н " ee per ton £84 £g85 £1 dec. 
а Ammonia, Muriate (crystal) .. per ton £84 £84 ix 6 55 " Н.С. wire per lb. 12 934. id. dec. 
а 9 и ee ee рег ton £81 £81 f Bhonite Rod ee oe „ per lb. е Bj- d 
а Bianohing pomier oe ee per ton. 41 2 ° f [T] Bheet ә . ae per lb, 55 is ee 
4 Bisal of Carbon .. perton 215 vs п German Silver Wire ..  .. per ee 
a Borax ee c» — .. per ton 11 418 10 10. inc. h Gutte-percha, fine oe „„ per Ib. 8% to 8/6 | 8/- 60 B/6 2 
a Bensole (90 Ус © ee os Per gal. 77 E | is h India-rubber, Para fine oe per lb, | 3/94 to 9/10 8/11 to 4/ dec. 
a и ( lo è. à рет gal 5 6 sö Iron, Charcoal meets. .. рег ton 418 £18 ee 
a Balphate.. — .. „ per £26 А 4 „n Pig (Cleveland warrants) per ton 69/6 18,8 4/3 dec. 
a Nitrate . eo por ton 495 220 as 6 n , according tosize per юп | From 411 | From 411 e 
a » Bugar ee ee per ton 481 8381 oe | и Sorap, vy °з ee per ton 70/- to 72/6 70/- to 72,6 es 
: 5 se ж ы ри юп ^u gr^ А € , Wire galvanised No. 8.. per ton аш 10 15 А 
MC Belen: QU „ М in | : и p Lead, English Ingot .. .. per wn irae | wait a6 ino. 
oe ee ee е рег ee н eo oe au oe 
a Potash, Bichromate, in ee per lb. 44. 4d. a Manganiz Wire No. . s prs 8 / 8j- . 
в „  Onustio (36/607) , per ton £94 au ; g Mercury .. 2 „рег bottle; — £9 10 £9 10 ‘ 
а Bisal ee «= рег ton £85 ' 1296 we 4 Mica (in originai cases), mall per lb, | 84. to 9å. | 84. to 94, . 
в эө oe ee ee per owt. 68/- 68/- ee 4 и E n per lb. 1/9 to 2/9 1/9 to 2/9 9 
2 варь r K^» . 5 plein dad [ee 412 DE to A/a 11 to 1/4 йз 
, ee per Е П ee 
а " 1 ee ös pes ша 0 pu UM : ЛЕЕ с per ib 1/1 to : п s ee 
" ee ee ee ee , = 28 e. From rom ee 
& Sods, Caustic бие 77) .. Der $00 4210 15 #10 15 КУ ? Platin m. ee ber os. £8 12 £8 12 s 
а „ Стуаш .. „ per ton 28 28 ә p ВШоїшш Bronse Wire Der Ib, 1024. to 1/1 | 1023 to 1/1 se 
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« Brass (rolled metal wir) basis per Ib. Bid, я p White Anti - friction Metals— 
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с " » (solid drawn) per Ib. 9d. А КА РҮ 10lb, bundles pr Ib. бё. 83d. T 
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«re. J. Boor 70 f The Fs е ИД 8 and A Mears Herre ” tod. 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


THE CALCULATION OF DISTRIBUTING SYSTEMS OF 
ELEOTRIO TRACTION UNDER BRITISH CONDITIONS. 


Ву Н. M. Bars, Associate Member. 
(Paper read May 8rd, 1900.) 


(Continued from page 896.) 


МотлїРНАВЕ DISTRIBUTION. 


Assume one station, at т (Diagram D), generating plant to give 
J-phase current at 2,500 volta. Using 3-wire mains, the current per 
conductor will be | | 

1.000 ; 
EW. 9 500 Х 43 = (ку, 23) amperes. 


The cables will be of the 3-core twisted or equivalent type, and on 
this account as well as the larger amount of ins material 
needed, their cost per ton of copper will ba higher. The deprecistion 
will also be at a higher rate. First, because the scrape price will ba a 
lower proportion of total value; and second, because high-tension 
cables cartainly suffer more from faults than those under low tension. 
Therefore в is taken at 9 per cent. pat £208, the other values 
remaining as before— 


p= 9х e, X 045 х 91 448 aud T = 21:2, 


the density 115 = 470 œ per square inch, and the drop per mile 


212 volts. The loss in any 3-wire 3-phase conductor will be 
Зо x 912 per mile, where c is the current as given above for the 
load transmitted, so that the loss рет xw. delivered to the cables will 
be 60 x 21:3 = 1462 watts per mile, or 1'46 per cent. per mile. 


| High Гепогол one genenating station, and 


аќ genera 3 "n 
ied )) Bing so ОИСИ 
Ao Low £ens/oan feeders needed 


Arrow- heads гласове supply u (rom 
3S«bséa tions 


^ 
L^ 


Duarax D. 


Transformers will be required at d, т, D, J, and B, the output needed 
being as follows : — 


From a 12 cars "T 90 Kw. 
T rr 125 93°75 
D T 125 М 93°75 
J or 80 өз 60 
в [EX] 120 een 90 
Total 57:0 cars 427:5 EW. 


These loads are allocated on the simple consideration that each trans- 
former should supply half-way to ita neighbour in each direction, and 
represent the en delivered to the cars. Loss on the low-tension 
side has to be added to get the gross output, which may be taken at 
450 xw. Hence at four of the five stations 100 Kw. sete, and at the 
other a 65 or 70-Kw. set would suit. Bat allowance must be made 
for spares and for anusual demands due to local pressure or bunching 
of traffic. Whether it would be batter to put down two 100-xw. or 
three 50-Kw. sets at the larger stations should in every case be 
determined on comparison of the cost of the different sig zd sets with 
their switch gear, the probabilities of exceptional traffic, and other 
fairly obvious considerations. It might well happen that the two 
larger sets would cost little more to instal than the three small 
ones, and that the extra flexibility would be well worth the cost. 
Assuming, however, that the three-zet plan is adopted, it will ba 
necessary to instal transformers to a total capacity of 705 Kw. 

The high-tension feeders to these aub-stations will ba as follows, 
assuming а full-load efficiency of transformation of 85 per cent, or 
rather a constant loss during operation at the rate of 15 per cent. of 
the rated capacity, and 2,500 volts pressure :— 


| 
Loss in 


Line, | Miles, | Amperes. | Sections sq. in, Tons Cu. Value. . watts 
| | | И 

ME DUMP ея F 
TG | 215} 3 X 242 3 „ 051 298 £620 | 3,307 
TD 2353 3 х 25 3 х 053 | 327 680 3,736 
TJ 2151 3 x 161 3 x 034 | 195 406 | 2201 
тв 525 3 x 242 3 x ‘051 73) | 1,618 | 8,080 
11 90 15 50 29,224 17304 


five é stationa, one being 


The loss ia the transformers on the above assumption will be 15 per 
cent. x 470 = 705 kw. With this disposition of sub-stations no 
track feeders are needed, and secondary trolley feeders can also b3 
dispensed with, as the trolley wires of usual siz3 will not drop more 
than 10 volts average all over the system, the worst point being н, 
‘where the drop will be 32 volts. The trolley wires leading east of a, 
from T to в, and B to o, will ba somewhat heavily loaded, and for 
reliability of service it might be well to use some auxiliary feeders, 


or heavier trolley wires on these sections, but this will not bs 
neceseary for distribution efficiency. 
The distribution losses will then ba :— 
In H.T. cables .. .. .. . 17. Kw. 
In transformers... id ES oe T 705 „ 
In trolley wire. Jit ‘es ET one 855 „ 
9835 Kw. 


and the generating plant must ba able to give out 524 xw. Overall 


efficiency of the system being thus Ae 

This is a little higher than Mr. Parshall's figures for Dablin, No 
addition has been made to the cable losses for power factor being 
less than unity, and it appears probable on the rather scanty in- 
formation obtainable in this country tbat full justice is done бо 
current practice in the above result. To obtain the annual cost of 
this distribution, proper cbarges on the transformers, including 
attendance, bave to be estimated. This again is not easy, for the 
prices of such plant are not readily obtainavle, but for the present 
purpose market prices are not essential. There is good authority for 
the statement that for smaller sijzss than 200 Kw. motor-generators 

form better than static transformers and rotary transformers, 

ore motor-generators are assumed in the following figures :— 


Motor generators to capacity of 705 xw. at £15 per xw. with 
switoh- ger Ж к к У ssi ... £10,575 
Four sub-atations and sites at £80 each ee dee бай 320 


, 


— 81 per cent. nearly. 


Interest, depreciation, and repairs, 124 per cent. on £10,575 
and 23 per cent, on 2390 .. ... 64. o. 61,829 
Attention to each set, say 81. per week or £7 163. per annum, 


15 seta ... i ae ds 4% ase ке ; 117 
Oil, brushes, and sundries, say £2 10s. per annum, per set... 37 
Total per annum —. £1,483 
The distribution costs then work out as follows: | 
Н.Т. conductors, О? В loss value 17554 e £208 
Interest on cables (cost £3,224) ... c Оз. зб ua. 2290. 
Loss in transformers 12500 s $c aik TE .. 1,205 
Loss in trolley wire, 8,550 at 48:5 per £1 ae Vi .. 176 
Interest and attention and atores on transformers — ... % 1,483 
mE £3,449 


This sam amounts to 352d. per unit delivered to the cars, making the 
cost of the power there 1·10 2d. per unit, or £10,875 annually. This 
is 217d. per unit, or £2,134 per annum in excess of the two-station 
direct supply, and £939 in excess of the one-station direct supply, as 
will ba shown by the tabulated results below. 

Obviously a high tension station cannot generate at a lower cost 
per unit than.a low tension station on the same site, but the result 
of this investigation goes to show that if in the neighbourhood a 
site exists with such advantages that the cost unit of the power 
generated there and delivered to т, or equal point, will be under 
*53d., instead of 75d., there will be an advantage in using the trans- 
former system, In other words, thie calculation shows what saving 
in generation costs is required to justify the use of a transformer 
system and a high tension station. 

The capital expenditure is not much reduced, as the total for cables 
and transformers amounts to £14,119, which lies between the costs of 
cables and boosters in the two low tension systems discussed. "There 
would be also a considerable saving in cable laying expenses, due to 
the lighter cables and smaller number of ways needed. This point 
and the difference between the capital outlay in the stations are 
foreign to the present subject, but mast of course ba keenly studied 
in practical designing. It should, however, be noted that the load 
factor ia of great importance, and that the assumed conditions are 
rather more favourable to a transforming system than the conditions - 
weually found in practice, for the reason that the losses in trans- 
formers are largely independent of the load, and that suffi sient trans- 
former capacity must be kept in use to provide for the maximum 
demands during any given period. The device of dividing into 
small sets and putting them in as needed cannot be carried far for 
several reasons. Hence the losses are more nearly those due to the 
maximum than to the average load over any given period. Oable 
losses on the other hand vary with—and as the square of—the actual 
load, consequently & poor load factor telle much more against the 
efficiency of transformers than of cables. 

The small proportion of the total losses due to the high tension 


transmission indicates the small effect of distance on the overall effi: 


ciency, so that the radius within which the advantages of a specially 
favourable position for a generating station may be atilised is not 
severely limited. For lines on which multiphase motors and the 
consequent increased number of overhead wires are practicable, it is 
apparent that the advantages of this system are very great. Oaly 
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static atep-down transformers being required, the overall efficiency 
can be kept high, and attendance at sub-station made very trifling. 
This is hardly a live subject in this country yet, but the economies of 
distribution on sach а system can be worked out on the same lines as 
here put forward when occasion shall arise and the regulations to be 
complied with shall be known. 

e pal figures in the three schemes above worked out are 
here tabula:ed for comparison :— 


—SÀ —ę— 


High 


Low tension. t e 


1 station. 


1 station. 2 stations. 


— 


Distribution costs, annual ... 


—— ——— ͤ wͥ— — — 


| | 
.. | £2,510 | £1,326 | £3 449 
Ditto per unit at œr  .. zas 2664. 185d. 852d 
Generation and distaibution, annual | £9,936 £8,751 (£10,875 
Ditto per unit at aan 1016 |! 1102 
First cost eables and transformers... 616.558 £8,788 ,£14.119 
Miles of cables es 5e 7 2564 22˙87 11 90 


.. 12095 | 1385 955 


APPENDIX No. I. | 
OaLOULATION OF MOST Еоокомтолг, ÜURRENT Ювивгтү. 
Rate of ohmic loss. c? r watts, where с = current in amperes and 


r = remetance in obme. . 
Rate of interest and depreciation loss in £ sterling per annum 


в 
= loj P ma + constant. Where = rate per cent. per annum of 


interest and depreciation; p — price in £ per ton of copper in the 
form of cable, m = tons of copper per mile of conductor of one 
square inch cross-section; a = cross-section of conductor in square 
inches, во that m a = tons of per mile; and the constant 
represente such costs of laying aad other expenses as are practically 
dependent aly upon the length of cable laid and independent of 


its size. To add these losses they must be equated for definite con- 
ditions of load and period of use. For this pu , assume the 
period to be one year; the load to be steady and for a certain 


h 
fraction of every day = “4° А certain cost per Board of Trade unit 


delivered to the conductor — ^ penoe. 


Then £1 per annum is the cost of 20 Board of Teade units wasted 
per annum, and the rate of waste in watte which gives such a loss is 


240,000 . : 
ere Oall this w. It is the number of watts 


hn x 365'% Nn 
which, wasted during all the working hours in а year, will cost £1. 

Then jog "P? ma is the interest cost of the cable expressed asa 
loss in watts during working hours, and the total rate of cost of dis- 


tributing the current o through the cable is y = or + jog "Pe. 


4! 
ductor of 1 square inch cross-section is ‘045 w, then a = A and the 
second item of the total cost = 100 
ы нш has been equated to а rate of loss in watts it may be 


оз 72 o 


кс „ where ( = сут, 
C, being such а current as would асе the required loss iu watts 
on traversing the resistance ғ. e then get 


t? dy t 
y = œr + ,,whenoe , 0? „ 


. 72 
and this is a minimum when 


е t: 
c? = porr= a 
This is the Kelvin law, since when this is the case C, = c, and the 
two items of cost representing ohmic loss and interest are equal. 
The most economical current density therefore is 
c t 


= A /B 10 P m 046 
= = s "rnt 1u0 a 
111 K 
If the load is not steady but varies in a known way, then o = the 


is 
mean square of the current in respect to time, and с = the square 
root of that. 


In the expression for 42, 10 ч is the annual cost of one mile of 
cable of one square inch copper section, i. s., of 9'1 tons copper 
weight. 


n m 20 045 41 R p wv 
Then = ^ MF bs written 100 OF €4lapw 


and the most economical current density writ*en 
о t “thet Rp v 
a 045 ж-ы 
and s table of sach densities for various values of the product a p w 
can be readily formed. 
(To be continued.) 
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ELECTRIC MOTOR CARRIAGES. 


of ble sto batteries of light ht, and standing 
gh umge, and of carriages with wadertremes for holding ths 


rough usage, an 

and on, while the controller 
and connections have also been simplified, enabling any man of ordi- 
nary intelligence to take charge and drive the carriage. 


JOEL Exxoraic CABRBIAGR. 


Oar illustration shows one of the latest forms of electrico carriage, 
constracted on the system and patents owned by the National Motor 
Oarriage Syndicate. 

There are two small electric motors driving the two back wheels 
of the carriage by ordinary link bicycle chains, acting directly from 
a small sprocket pinion on the motor axle to a larger sprocket wheel 
fixed to the spokes of the carriage wheel; these chains are adjustable 
as in a bicycle, and are as easily attended to. The motors are fixed 
on an independen* and springy underframe, and as each drives sepa- 
rately, there is no n ty for balance gear. Two sete of batteries 
drive these motors, and are placed out of sight, half under the front 
seat, and half nnder the back seat, thus distributing their weight. 

The steering and electric control are very simple, and there are 
good brakes; should one set of the batteries or one of the electric 
motors from any unforeseen cause become damaged, the other set of 
batteries and the other motor can ba used to drive the carriage. 

This system allows a very ht construction, and an elegant 
form of carriage to be used. The carriage runs easily, withoat 
vibration or noise, at quick e The whole carriage, completely 
equipped, weighs considerably less than many previous 
carriages, and will travel greater distances at less cost for electric 
current, whilst any cyclist can steer it. 

Tbe electric motors are the invention of Mr. F. Joel, 
A. M. I. O. B., and are each of 28H P. nominal. They work with 40 
volts, ran at 600 to 700 revolutions per minate, and only 
112 Iba. Each will give 3 BEP., so that 6 BHP. is а to 
drive the carriage. 

The motors have been specially designed and constructed for 
carriage work, and sre the result of many years of experience in 
making dynamos and motors. The armatures revolve outside the field 
magnets, instead of inside, as usual, and they act as fly-wheels to keep 
the motion of the carriage steady. 

The field magnets of these electric motors have 12 , arranged 
uniformly round s circle, and are turned true to fit close inside the 
armature core. A central magnet coil is enclosed by the iron of the 
field magnets, on three sides, and thus utilises to the utmost the 
magnetising current. _ 

The winding of the armature is exceedingly simple and efficient, 
being, in fact, of the ordinary “ barrel" terned ө out. Wort 
pieces of square insulated copper wire, of exactly equal length 
and resistance, are passed through holes in the iron core of the arma- 
ture; they are then bent obliquely, and connected by the shortest 
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possible path one to the other at the ends, to form a wave-winding 
crossing the armature as many times in one' complete coil as there 
are poles on the field magnets. When 
completed they form symmetrical flanges 
round the sides of the armature, with a 
minimum of non-active wire, an equal 
resistance in each coil, and little or no 
windage when revolving. The short bars 
can be easily taken out and replaced. 

The advantages claimed for this armature 
are:—A maximum proportion of the wind- 
ing is effective in induction, and a minimum 
absorbed in ineffective connections. This 
enables the motor to beof comparatively 
light weight and high efficiency, owing to 
the small waste in connections between the 
operative parts of the winding. The armature 
is very strong in construction, and will bear 
overloading 100 per cent., this last being a 
most important feature. 

The axle cerrying both the armature and 
field magnet is fixed at the front and back 
in a cradle frame of peculiar shape; the 
armature revolves on one long bearing, and 
the magnets are fixed to the axle. 

The whole construction of the motor is 
unique, and is stated to be particularly well 
adapted for use on vehicles. 

These motors are completely encased when 
in use, and run either way, backwards or 
forwards, without sparking or giviog the 
alightest trouble. 

The following tests of a 2 B. H. . (nominal) 
Joel motor show an ТЕНЕ at tn 
powers; speed, to 700 revolutions 

minute; 


pressure, 40 volts; weight, 
113 Ibe. E 
^ B H.P. efficiercy 175 per cent, 1 power. 
5 Е " l Nominal and 
: е е avorage power used 
in те 


2 
24 5 50 87 
3 " " 89 per cent. to 90 per cent. 


are carried by an independent underframe, 
shown in the plan and side view of the carriage, of which the 
the syndicate. It consists of steel tubes, T, T, 


(«ЛЇЇ 


vet аем: ud 


arranged 

sontally, and fixed at the centre to the front axle, the back is 
, and fixed to the centre of the back axle. Complete 

of movement is thus obtained without strain to the underframe. 

pa The motors, м, м, are fixed to the underframe by койо auod 

side of the cradle frame. The chains, 0, 0, о . 


fo the wheels, as shown, are pat in line and usted faz 
length by long threaded sorew P, P, and double nuts fixing the 
underframe to the vertical back spring. This underframe gives great 


amperes 
‘amperes without harm. The plates are of the parea type, wi 
3 ате enclosed in 
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facility for adapting electric propulsion, and can be fixed to any 
carriage. It is resilient, and prevents any shock or jar when start- 


Тоют, ELgormic Moros with lwrERMAL FismLD Малахат. 


ing or sto ing, and being independent of the carriage body 
viteation at the motors is not communicated to the carriage. ie also 15 
safeguards the motors from сопсаввіоп when the carriage is passing 


аа а little against the back springe, and, 
he carriage moves ой, 

n thas the first rush of current is partly 

tures start at опоо, and, in addition, the weight of the motors in 

returning to their normal position, assists the. carriage to move off 

quietly and without jar. 

The batteries, Rosenthal" type, are made up in portable sets of 
10 cells in а tray, 40 cells in all. Bach cell weight 22 Ibs. complete, 
and the total weight, with trays, is about 84 owt. The cells give 20 

discharge for seven hours, and will stand a reer geld шы а 


special provision for expansion. erated 
ара eee сс у r banda: These cells, after 
six years of experience in practical use, have been found to be very 


efficient 1 and durable der. the rough neage they have to stand ia 


Бат or OxLrs rx Tray. 


шо! carriages, and they do not deteriorate or suiphate when oat 


The working efficiency of the celle is high, 12 watt-hours per lb. 
. 16 watt-hours per lb. of electrodes being claimed. 
be the highest efficiency hitherto attained, and 
the suocess of the carriage is greatly due to this. 

The illustration shows a set of nine cells of this in a tray, 
ppl erase ann perd un use. sites hie g portable, ro омду wido, 

g, an inches 5 are 
in or taken out of the carriage. Simple ru — 
to each cell, and act as valves. 

The following are the results of tests made by the Btandardising 


| Е 
aa —— — E— 
A 


. a 
s. M.. 
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Institution at Faraday House on one of these celis and one of the 
type previously in use; the two cells were charged and discharged in 
series in order that they might be submitted to identically the same 
treatment as far as possible. 


Type of National Motor 
cell in age 
use. Syndicate cell. 
Mean current discharge s . . 20 amps. 20 amps. 
Awpere-hours ... Ms T ag 120 143 
Ampere-hours per kilo. of plates. 120 173 
Ampere-hours per pound cf plates ... 5:45 79 
Total weight of plates eee eee 22 Ibs. 181 Iba. 


This test shows an advantage of over 40 per cent. in favour of the 
cell of the National Motor Oarriage Syndicate. 

An electric commutating controller of very simple construction, 
the result of many experiments and trials in actual use, gives the 
carriage five speeds forward, viz. :—3, 6, 8, 10 and 12 miles per hour, 
and one of 3 miles per hour backwards. 

The handle of this controller is arranged to be moved forward for 
going “ forward,” and vice versd. The controller is also nged to 
couple up the four trays of batteries in series for charging at 100 
volts without loss. | 

The variation in speed is obtained as follows :— 


9 miles per hour. 


1. Batteries in parallel гт armatures 
es. 
2. Batteries in parallel Motor armatures 6 miles at full 
8 | in parallel power for hill 
i climbing. 
3. Patterios in parallel Motor armatures 8, 10 and 12 
in parallel vary- miles per hour. 
: ing power of 
fields. 


Tho field magnet coils are separately excited, and can be altered at 
will. This has the advantage that the motors can be used вв braker, 
and the normal speed of the carriage of 12 miles per hoar can be 
increased if desired to 20 miles per hour. 

The carrisge will run for 50 miles with one charge on good roads. 

The weight of the carriace, fitted with motors, batteries, &c., is 
about 17 cwtes, and the syndicate is msking special light carrisges, 
" Voiturettes,” to carry two people for 50 to 80 miles, and weighing 
only 11 to 12 cwts. Mechanical band brakes are fitted for use in 
addition to tbe electrical brakes. 

The carriage shown in the photograph bas been run some hundreds 
of miles through different parts of this country and on the Continent. 
One test was а топ from don to Potter's Bar, up Higbgate Hill, 
Finchley Hill, and Barnet Hill. Another test was from Dover Har- 
bour to the beights above Dover. It is absolutely safe and ander 
perfect control in crowded streets. 

The wheels of the carriage are 3 feet diameter, with solid rubber 
fyres; the wheel track is 4 feet 6 inches wide, with 5 feet 6 inches 
base, and the gear used isa Renold’s chain with gearing of 8 to 1. 
The current required for hard level roads with three passengers is 
90 amperes, or 15 amperes for each battery, at 40 volts, giving a fall 
13 НР. to the carriage at the speed of 12 miles an hour When 
sscendirg inclines of 1 in 30 the cerrent rises to 40 amperes, or 20 
amperes each battery, and on inclines of 1 in 20, to 60 amperes, or 


30 smperes each battery. In tbe voiturette made by the syndicate 


the wheels are 2 feet 9 inches diameter back and 2 feet 6 inches 
diameter front; front track 3 feet, back track 4 feet 6 inches; base 
4 feet 6 inches. The voitarette is fitted with two 1-m P. (nominal) 
motors, and a battery of 32 cells, weighing 7 cwts.. and coupled as in 
the carrisge described in the foregoing. The wheels, however, have 
" Grappler" pneumatic tyres, with roller bearings, and the whole 
carriage is very light and easy going. There is comfortable room for 
two, with a front seat. In this carriage the electric current 
required for propulsion is much less in proportion for the same 
weight than with the carriage illustrated—10 amperes only for each 
battery on bard level roads—and being a lighter carriage it will 
travel twice the distance and go much faster for the amount of 
electric energy required for the heavier type of carriage. 

The carriages, motors, batteries, &c., are made for the syndicate 
by Messrs. Henry F. Joel & Oo. at their London works. 


PHYSICAL SOCIETY. 


Ospimany MmzTING HELD May 11тн, 1900. 
Prof. O. J. Lopas, F. R. B., President in the Ohair, 


A DISCUSSION of Prof. Lopar's paper “On THE CONTROVERSY OCON- 
CERNING УогтА'8 Contract FoncE, was commenced by Prof. 
ABMSTRONG. 


Prof. ARMSTRONG expressed his indebtedness to the President for 
putting forth clearly what we are trying to understand, and said that 
it was hardly time for chemists to enter the discussion when physicists 
themselves differed. There has apparently been a change in front 
since the effect was supposed to be due to (1) chemical action between 
metals or (2) oxidation. Prof. Lodge's view is intermediate, but 
approximates to the second. Prof. Armatrong said that from a 
practical point the existence of the effect was unknown because 
sufficient precautions had never been taken to prevent chemical 
action. Heurged the continuance of experiments similar to those 
carried out by Mr. Spiers, and stated that modern ideas of chemistry 
were favourable to the view which Prof. Lodge had taken up with 
regard to the Volta effect. 


Mr. Gr.zEBROOK made some remarks upon the meaning of the 
term m, which occurs in the expression for the Peltier effect at the 
jenction of two metals. If we confine our attention to an infinite- 
simal cycle at the junction of two metals at slightly 
temperatures, we get the equation for the Peltier effect in which п 
is the ntial diff>rence at the point considered. It then, assuming 
reversibility, we sum up all the infinitesimal cycles round a circait 
and get a finite cycle, the Е M. F. of the circuit is a function of tbe 
two temperatures between which it is working. Differentiating with 
respect to temperature the total E.M.F. of the circuit, we get an 
equation whic’ applies to the circuit as a whole, and in which m is the 
total E M F. round the circuit. 

Mr. Paton asked if any critical experiment could be suggested to 
settle the question. 

Dr. LagyszrpT called attention to some experiments which had 
been performed to measure the potential difference between an elec- 
trolyte and a gas. The electrolytes considered were chiefly aqueous 
solations, and the potential differences observed varied largely. The 
surface tensions of the liquids weve measured, and it was shown that 
the variations in the potential difference were very similar to those 
in surface tension. This suggests, in the case of electrclytes, true 
physical surface effects and not chemical action. 

The Onaraman remarked that Dr. Lehfeldt evidently looked upon 
the metal-ether boundary as being the effective one. Тре experi- 
mental evidence is not sufficient to say exactly which is the effective 
contsct, but it seems to show that the metal-etber effect is of the 
same order of magnitude as the oxygen layer effect. to 
Helmholts they ought to be related, and they apparently are. 


The Онлтвмам then read a paper by Mr. J. В. TayLan on “Tum 

Haat or FoRMATION oF ALLOYS.” | : 

Experiments have been made upon alloys of lead with tin, bismuth 
and sinc, and of z ne with tin and mercury. The method employed 
consisted in dissolving (1) the alloy and (2) the corresponding 
mixture of metals in mercury, and measuring the heat of solation in 


each case. On the assumption that the solutions obtsined are iden- 


tical, the differerce between the heat of solution of the mixture and 
that of the alloy is the heat of formation of the latter. The calori- 
meter was a thin glass tube silvered on the outside, and supported 
by a stouter tube silvered on tbe inside. Suitable arrangements 
were adopted for the intrcduction of the metals or alloys 
which were used in the form of filings. Solution was often complete 
in less than a minute, and rarely took more than two minutes and a 
half, The alloys first experimented upon contained their constituents 
in equivalent proportions, and the heats of formation were foand to 
be small in comparison with those found for brass by Galt and Baker. 
It was thought that only a small percentage of the atoms present had 
entered into definite chemical combination, and that more reliable 
results would be obtained by dissolving a small quantity of one metal in 
an excess of the other, and calculating from the experimental results the 
heat of formation of the gramme-molecular weight of compound upon 
the supposition that the whole of the small quantity of metal bad 
entered into chemical combination by the exercise of ite normal valency. 
Uing these numbers so obtained to find by Kelvin's theory the 
potential difference which should exist between the metala concerned 
when put in contact, results were arrived at which agreed neither 
with the Volta effect norithe Peltier effect, but which were consider- 
ably nearer the former than бле latter. 


Prof. В. P. ТноМрРвон then showed an ELEOTRO-MAGNETIO EXPERI- 
мант.” 


A circular coil capable of carrying a current was placed with 


strong 
- its axis horiz ritalin a tank of water. Into the tank were also 


саа magnets in sealed glass tubes so adjusted as to havea 
floated or just sank. On running a current through the coil, it was 


and attraction still persisted. 
The Society then adjourned until May 25th. 


Овріхлвт MIT HELD May 2$тн, 1900. 
Prof. Еувһетт, F. R B., Vice-President in the Ohair. 
Мв R. T. GLAZEBROOE then read some *'* Norns on THB MEASURE- 
MENT OF 80ME STANDARD RESISTANCES,” 


by Oarey Foster' method. Their resistance in ssries is very 
approximately nine times that in parallel, and hence an accurate 
determination of a resistance about 9 ohme can be obtained. It then 
this resistance is put in series with the standard, an accurately 
known 10-ohm resistance is obtained. By a similar process a 
hundred or a thousand ohm coil can be built up. The second method 
consists in calibrating a resistance box. The 1 obm coils of the box 
are compared directly with the standard, and the other resistances 
determined accurately by a building - up process, using а subei ſiary 
resistance box. Ia comparing the bigh resistances the difference 
between the two boxes may be so great as to send the balance off the 
bridge wire. In these cases the third method is employed. The 
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coils. 
change of manganin would be an advantage. 

Mr, Твоттвв asked if proper allowance could be made for the large 
number of mercury cups used in Method 1. 

Mr. Ramm advccated the use of the build-up box in preference to 
the first method. With two mercury cups there is less chance cf 
errors escaping notice than with eight. Every 10 or 100-ohm coil 
tested at the Board of Trade is subjected to a Comparison with a box 
calibrated by a build-up process. 

Dr. НАвкив asked if tho resistance of the eight mercury cups in 
series had ever been measured, and if so, what was the magnitude of 
the result, and what the uncertainty ? 

Mr. GLAZEBROOK said he had investigated the resistarc) of the 


mercury contacts, and it was negligible. In answer to Mr 
Campbell, the author said he had no ex ce of manganin coils 
himself, but he had seen some figures for coils which agreed 


very closely. 


THE TOWNS’ REFUSE PROBLEM. 


THERE can be very little doubt that the economic disposal of 
the refuse in large towns and cities is very rapidly becoming 
а serions problem, the importance of which does not yet 
appear to be realised to ita full extent by local and other 
authorities concerned, but perhaps this is scarcely to be 
wondered at, since the administration of matters closely 
allied with public health is often relegated to local bodies 


who, owing to the apathy of tbe educated classer, usually 


important issues arising out о 


consist of men wholly puel ap to deal with the many 
the government of any large 

area in which the density of the population is considerable. 
What could be more apalling, more disgraceful in this age 
of so-called civilisation than the state of things to which 
* Incineratus”’ draws attention in the Engineering Times of 
last month. It is difficult to believe that at the end of the 
nineteenth century over 800 communities in England and 
Wales alone, with populations of 2,000 апа upwards, still 
tip their refuse, and appear to be absolutely apathetio 


to the many dangers attending this method of removing 


. generated by the heat of combustion of 


| 
C 


waste matter. 

It is almost incredible that this primitive method of 
refuse disposal is still in force in a town such as Portsmouth, 
for example. Неге the amount of refuse available per day 
is something like 150 tons, but there is no destructor. 
©“ Incineratus " draws attention to yet another case in which 
there exista in close proximity to the limita of a large 
and important town, a heap of decomposing refuse, which 
is in во fearful a condition that ita removal would be fraught 
with serious risk, not only to those concerned in ita removal, 
but to the inhabitants of the town. In the Dublin Daily 
Express of March 28th will be found a long notice bearing 
on this. In many towns and villages, particularly those 
situated inland, where a similar state of affairs obtains, no 
one will ever be able to gauge, even approximately, the 
baneful infiuence that these heaps of putrefying animal and 
vegetable matter have had upon the health of the towns in 
question. 

There is only one certain remedy for this, namely, to burn 
all refuse, whatever its nature, irrespective of expert рио 
as to the degree of ita іппоспопвпевв, But let us be honest 
about it and be prepared to pay for the advantage gained by 
the burning of the refuse without reference to any economy 
which may be attainable in the shape of power from steam 
e refuse. It is 
certain that the slow progress which has been made in the 
introduction of refuse destractors—or to adopt a more 
euphonious name, incinerators—is in a large measure 
due to the wild and extravagant olaims made by 
individuals iarily interested in one or other of 
the types of incinerator, as to the amount of water that 
can be che gehen from a pound of “ average” refuse by the 
adoption of one particular type of furnace—of course, to the 
exclasion of all others. Although it would be foolish not to 
take advantage of apy and every means of reducing the 
burden upon the ratepayers of administering the affairs of 
any town or district, we have consistently upheld the doc- 
trine that no pecuniary consideration of any kind should be 


allowed to weigh in the balance when deciding upon the best 
method, hygienically, of disposing of the refuse of a town ; 
and, generally ‚ the worse the refuse is from a steam 
raising point cf view, the more urgent is the necessity for 
ite destruction by barning. The system of barging out to 
sea is at the best but an apology for a better system, and 
never to be recommended on any ground except that of 
comparatively small oost, which, as we have said before, 
should not be allowed to influence the selection of a system 
of refuse disposal which is not hygienically efficiént. 

Owing to the extreme variations in the character and 
а? of refuse моделше Hopes to hour throughout 

e day) it is a perfectly hopeless fuel for any purposes requiring 
a еМ, шеш presente: Mr. Ed. C. de ndo has shown, 
in an article which recently appeared in this journal, how 
powerfully the percentage of moisture reacts upon the calorific 

wer of refuse when considered as a fuel. At a comparatively — 
ре Розева of moisture—for town refuse—the proportion 
of the remaining combustible necessary to evaporate the 
moisture would render the refuse valueless from the point of 
view of steam raising. The complete absence of anything 
approaching reliable and’ impartial records of the perform- 
ance of incinerators over sufficiently long periods renders it 
quite impossible to form any opinion ав to the real value of 
refuse as в fuel, and we very much doubt whether any of 
the resulta of steam raising put forward by those interested 
in incinerators would be borne out by the average resulta of 
one year’s working under ordinary everyday conditions. 

In a paper recently read before the Society of Engineers 
by Mr. B. D. Healey, it is stated that it is found that 1 26 
lbs. of water can be vaporised by 1 lb. of average unscreened 
refuse when burnt in well-constructed furnaces and assisted 
by a forced draught at a pressure of 1:25 inch water gauge." 

When dealing with the all-important question of moistare, 
Mr. Healey says “the moisture in town refuse varies from 
15 cent. to 47 per cent. organic, and animal matter 
having from 70 per cent. to 80 per cent. moisture, and refuse 
mixed with sewage sludge about 70 per cent. moisture. The 
clinker varies from 19 per cent. to 42 per cent.” 

We shall not be шаш; any serious risk of contradiction 
in assuming, for the purposes of calculation, that average 
refuse to which the steam-raising power above mentioned is 
credited, will contain 80 per cent. moisture and 80 per cent. 
clinker, leaving 40 per cent. of combustible, of which 35 
per cent. may be taken to be carbonaceons matter and 5 per 
cent. other combustible matter. The temperature of the 
gases at the base of tho chimney may be taken roughly at 
500° F. from the resulta quuted by Mr. Healey in the table 
appended to his paper. It will not be out of the way to take 
5 Ibs. of air as passing through the furnace for every pound 
of refuse burnt, and to assume that 10 per cent. of the steam 
raised is used for producing the forced draught (at Shore- 
ditch it is nearer 14 per cent). 

Following Mr. de Szgundo’s method, we then arrive at 
"s calorific power of the combustible part of the refuse as 
follows :— 


Th U. 
1:26 lbs. of water evaporated from and at 212° F. 
contains nearly cae sae oe ane .. 1,986 
The heat carried away in the issuing gases would be 
5 X 0:23 X 500 = eee ees oes 60% eet 575 
The heat necessary for evaporating the moisture in 
the refuse ia 030 х 1,100 = ` T au .. 390 
The heat absorbed in raising 0:30 lb. of the material 
the temperature of the furnace = say ... .. 180 
Total . 2,471 


to which should be added at least 5 per cent. for radiation 
losses, bringing the total up to 2,594, say 2,600 thermal 


unita. 

As this has to be obtained from the combustion of 0°40 lb. 
of combustible, the calorific value of this portion of the 
refuse must be | 

9,600 х ~ = 6,500 thermal units per pound. 

This refuse, therefore, possesses a constituent which has a 
calorific valne equal to about one-half that of good coal. 
The question arises, where does it come from ? 

The following list gives the constituents of London refuse 


“Presumably from and at 212° F., but the anthor does not say how. 
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ав set forth in Colonel Codrington's report in 1888 to the 
Local Government Board on the subject of refuse 
destruction :— | 


| Per ceni. 
Breese (cinders)... ке vis see ш. ^ en. 2988 
Soft core (animal and vegetable refuse) .. 142 
Hard core (broken pottery, &c.) was 455 * 29 
Coal eoo ове eee 015 
Bones 0°25 
„ 0`425 
Old iron .. 0'35 
Old metals 0 025 
White glass 0 075 
Black glass 0:225 
100:000 


Colonel Codrington gives the average composition of 
Manchester refuse as follows :— 


Per cent. 
Ashes and excreta in pails . 64.5 
Dust and cinders... M vs s m 94:55 
Dogs, cate, hens, rabbits, &c. ... igs ae .. 005 
Boots, rags, hats, paper, ce. us муз .. 005 
Vegetable refuse ... Vds iii ius ous .. 005 
Glass, pottery, bricks, &. is aen bes .. 060, 
Old iron and tin ware usi - ses .. 005 


These records are sufficient to indicate the varied com- 
position of refuse, and when considering the possible value 
of refuse for raising steam for any purpore requiring a steady 
pressure, it must be borne in mind that this class of refuse is 
not the only one that has to be dealt with in a large town. 
For instance, during one year at Leeds the following articles 
were dealt with in addition to the usual ashbin refuse :—11 
cows, 8 calves, 17 sheep, 4 goats, 298 pigs, 5 turkeys, 2 
oarcases of beef, 28 quarters of beef, 9 owt. of pork, 10 cws. 
of pickled tongues, 12 owt. of herrings, 218 owt. of shell fish, 
1 owt. of sugar, 285 dogs, 109 cats, 13 foxes, 1 sea serpent, 
147 шек, каг, 
pieces of carpet, 7 hearth rags. И | 
This is not an unusual year's list, and at times of an out- 


break of epidemic such as swine fever, the proportion of 
animal matter is largely increased. | д 
(To be continued.) 
———— 


OURRENT SPECIFICATIONS. © 


XII —BRIDGWATER BLEOTRIO LIGHTING. 


Som вт. 


Scope of Tender —Oomplete equipment for electric lighting scheme, 


divided into seven sections, vis, (a) boiler house plant, (0) 


house plant, (c) awitchboard, (d) underground mains and public light- 


ing, (е) meters, (f) accumulators, (д) crane. 

System of Lighting.— Direct current three-wire system, u 
mulators and balancers, the voltege 
middle and either of the outer conductors being 250 volts. 


Type and Size of Boilers —Two to be supplied either of straight 
pe, each to evaporate 4,000 lbs. of 
water per hour, at 160 Ibs. square inch pressure, and to be fitted with 
larger boilers, each to 


per our. 
Type of Generating Plant.—T qo seta to be supplied engire to be 
80 aving all working 


water tube or '"Moonomic" ty 


superheater. Alternative cffers to be made for 
evaporate 5,000 lbs. of water 


of high speed compound type (if direct acting 

parts covered in), direct coupled to continuous current dynamos. 
Speed Specified —Not to exceed 450 revolutions minute. 
Output of Engi 


non-condensing with 135 lbs. square inch steam pressure, a 90. KW 
dynamo. 
Output of Dynamos.—Each to develop 90 xw. at 500 volts when 


run as speed noc exceeding 450 revolutions per minute. 


Alternative Offers.—Alternative offers to be made for two 100-xw. 
steam dynamos of similar type, and also two sets each to develop 


125 Kw. 


Output of Balancer.—To bave a double-wound armature designed 
current on either side of three wire 


each capable of raising 
40 amperes. Both boosters 


Switchboard.—To оз suitable for a three-wire direct-current 
station, having provision for dynamo, accumulator, feeder, and public 


to deal with an oat-of-balance 
system. 
Output of Boosters.—Two to be su 


voltage 110 volts, wound for a current 
to bs driven by one motor. 


lighting panels. 


Specified Insulation for Cables.—Specially prepared paper, or other 


pillows and bolsters, 7 blankets, 36 


sing accu- 
at generating station betwoen the 


ines — Each to easily drive at fall load when working 


approved material, 
for seven years to be given wi - 
Number of Arc Lamps —Bighteen to be supplied of Orompton- 
Pochin, Brockíe-Pell or other approved type, 12-ampere sizs. 
Oapacity of Cells.—At nine-hour discharge rate, not loss than 300 
ampere-hours with final terminal voltage of 500 volts. Emergency 
discharge, 200 amperes for one hour, 
ue of Orane.—To lift 5 tons and be saitable for a span of 


Specified Date of Completion —Oraoe in four months from. date of 
order, underground mains, public lighting and meter in five months, 
rest of plant in six months. 

Penalty for Late Completion —One per cent. of grose contract sam 
due to each contractor per week. 

Terms of payment —80 per cent. as work prcceeds; 10 per cent. on 
completion; 10 per с nt. at end of 19 months. 

Stipulations as to Wages paid to Workmen —None. 

Stipulation as to Removal of Foreman.—Batisfaotory. | 

Arbitration.—U asatiefactory. (See below.) 


Date for receipt of Tenders.—June 7th, 1900. 


This specification has been prepared by Mr. W. H. 
Trentham, and in many respects is similar to the Rb 
specification, commented upon in our issue of the 4th alt, 
It will be noticed that an unusual amount of work is thrown 
upon tenderers, offera being asked for two sizes of boilers 
and three sizes of steam dynamos. It is also stipulated that 
all foundations for the steam dynamos, boiler seatingu and 
fines are to be included in the offers for the diff rent 
sections. 

The steam dynamos are to be submitted to the usual sir- 
hour full load test after erection, fuel and water being pro- 
vided free by the purchasers. The combined efficiency of the 
sets must not be lees than 84 per oent., and the temperature 
rise of any accessible of winding measured thermo- 
metrically not more than 65° F. No definite steam oon- 
sumption guarantees are asked for, though doubtless high- 
class plant is demanded. 

Offers are invited for all or any of the sections, tenderers 
being invited to state by how much they would reduce the 
price for separate sections on condition that he obtained the 
contract for two or more sections. It would be well to bear 
in mind that the penalty for late completion is calculated on 
the total contract placed with each contractor, so that in the 
event of one item being late, the contractor for two or more 
sections is in a far worse position as regards penalty than 
the contractor for only one section, though the logs to the 


- Corporation is the same in each case. 


We think that in every contract where it is open for 
tenderers to send in offers for separate sections of the work, 
the penalty to be enforced in the event of late completion 
should be the same sum whether the contract for part or 
the whole of the work is placed in the hands of one 
contractor. | 

The clanse relating to this, as at present worded, reads :— 

Should the contractor fail to complete the works by the date 
berein stated or by such date or dates as may be substituted by the 
engineer, he shall be liable to pay to the Council, as aad for agreed 
liquidated damages, £1 per centum of the gross sum payable to him 
under his contract for each and every week which may have elapsed 
between the appointed time and the actual time of completion berein- 
before mentioned and provided fur, and tne Council shall be entitled 
to deduct these damages from any moneys in its hands due, or to 
become due, to the contractor hereunder. 


We advise that exception be taken to the following clanse, 
which is palpably uoreasonabl: :— 

All works to be carried out under the direction, control, and to the 
entire satisfaction of the engineer in every respect, but the contractor 
впа set out the work at his own expense and be responsible gene- 
rally for the eame, and no plea or claim as to the acts, order, or general 
supervision of the engineer will be admitted, in justification of any error 
of construction or fixing. 

It is first stipulated that all works are to be carried ow 
under the control of the engineer, and then, as olearly stated, 
that he is to be in no way responsible for any mistakes he 
may make. This se ion of control and responsibility is 


opposed to the fu ental principlés which govern the 
relationships of suocessful peal еч life. The 


ought to either permit the control to be in the hands of the 
responsible contractor, or else be willing to take the respon- 
sibility of bis own acta. 

The arbitration clause is unsatisfactory. It reads :— 

If any dispute or difference (exclusive of all questions within м 
powers of, or which are to be, determined by the engineer) arise under 
this contract between the Oouncil and the contractor spon matter 
whatever, such dispute or difference shall ba referred toan , 
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snd this contract shall for such purpose be a submission udder the 
„ Arbitration Act, 1889." 

And excludes from any decision by ап impartial authority 
such questions as the following :— 


Should there be any doubt or obscurity as to the meaning of any 
fon of specification, plans, or general ons, firms 
рот, s thereof and sabmit the same 


understanding should larise during the progress of the works, the decision 
of the engineer as to the meaning of. any dimension, clause, word, sen- 
tence, or otherwise must be taken as final. 

This contrast to include all such works as are usual or necessary for 
the completion of the several works, and aleo all works that may be 
fairly implied from the drawings or specification, although the same 
may not be specifically mention.d ; and where the manner of per- 
forming any portion of the works so incladed or implied shall have 
been omitted to be describad, the same sbalil bs executed in a sound 
and perfect m.nner corresponding with the other works. 

And :— ' 

The contractor sual] not alter in any way whatsoever any of the 
work except as directed by the engineer, but the engineer shall have 
full power t» alter, amend, omit, or othernise vary any of the works 
without in any way affecting or vitiating the contract, and the con- 
tractor shall carry out such alterations, ameadments, omissions, or 
variations, sni be bound by the same conditions as though the said 
alterations, amendments, omissions, or variations occurred in the 
original specification and cantract. The difference of cost occasioned by 
such variation shall be ascertained in accoraance with the schedule of 
prices, or where such sche ше does not apolv the engineer Mall deter- 
mine the amount of such additions or deductions, and add to or deduct 
from the contract price accordingly, and Ais decision shall be accepted 
by the contractor as final. 


We feel sure that few of our readers have realised the 


their branch of the oe and refuse to subscribe to 
general conditions which place them in the undignified 
position of acting as counsel and judge of their own саве. 


XIV.—DUNDEE CITY TRAMWAYBS. 


BUMMABY. : 
Scope of Tender.—XEquipment on overhead system of 9:8 miles o 
tramways. 
Character of System.—Double trolley line throughout, suspended 
over centre of track. i 
Specified Dates of Completion.— 
Bection la. киме кеш 8 weeks. 


» " " 4 " 
„ 8. 1993 „ „ BW „ 
n 4. 2,732 » " 10 " 
" 5. 376 » н. 4 " 


Penalty for Late Completion.— Twenty pounds per section per week 
or part of a week 

Stipulations as to Wages Paid to Workmen.—S‘andard rates to be 

id—see below. 

Stipulations as to Removal of Foreman.—Batisfactory. 

Terms of Payment.—Up to 90 per cent. as work proceeds, in 
monthly psyment, 5 per cent. on completion, 5 per cent. at end of 12 
months’ maintenance. 

Arbitration. —Batistactory. 


Mr. W. Н. Tittensor, the city electrical engineer, is 
responsible for the preparation of this specification, and we 
may congratalate him on the manner in which he has carried 
ч а uired is clearly scheduled, separate 

а us re is clearly ве 
tenders x agked for the different seotions, detailed prioes 
being given in each case, and a schedule of rates at the end 
of the tender, to be used for adjusting prices should the 
quantities actually required vary from the numbers given. 

With the exception of six centre poles, side poles with 
brackets of varying lengths are specified, double insulation 
is to be used in all cases, and the material employed is to be 
Mp by the engineer. 

he permissible ‘dates of completion are very short, and 
can only be met if the contractor is sure of unusually prompt 
delivery of the poles. 

The general conditions are, on the whole, of a satisfactory 
nature, there being no contradiction in terms between the 


clauses dealing with arbitration and the engineer's power (о . 
reject work during the course of the contract. 

As an example of what we consider to be suitable clauses 
to ыч the interests of both parties, we reprint both 


paragrap : . 
ое 12 referring to the engineer's power to reject work, 


If the contractor shall so desire, and of such desire shall give 
notice in writing to the employers within 72 houra after receiving 


^ notice from the electrical engineer, the question involved by any such 


decision of the electrical engineer may be submitted to arbitration, 
as herein provided. But declaring that daring the progress cf the 
works the electrical engineer shall ba sole judge (under reserva'ion of 
the rights of both parties), and that hie decisions shall ba obeyed 
until the contract is completed. 

The contractors shall not, under any circumstances, cease to proceed 
with the execution of the contract to the prejudice of the employers. 


while Olause 80 is practically in the standard terms agreed 
upon between the Electrical Plant Manufacturers’ Associa- 
tion and the Municipal Electrical Association. | 

In case any dispute or difference may arise between the employers, ° 
or the engineers on their behalf, aud the contractors, either during 
the progress of the works, or after the determination, abandonment 
or breach of the contract, аз to the construction of the contract, or 
as to the reasonableness of any extra charge, or as to the 
withholding by the electrical en of any cortifloate to which 
the contractor may claim to be entitled, then either party may 
within 72 hours, but not lster, giva to the other notice in wri'ing of 
the existence of such dispute or difference, and such dispute or 
diffarence may be referred to arbitration. 


The only other clause calling for special mention is one 
forbidding the ur he of any person ander 20 years о. 
age on the works, This is a matter which we feel can wel 
be left to the discretion of the contractor, who is responsible 
for the satisfactory completion of the contract. 

As the work of erection is to a large extent of a special 
character, it is unlikely that others beside the contractor 
will be carrying it on at the same time in the rs ДЫ 
that his rates will necessarily be standard for the time being. 
The clause in question reads :— | 

The contractors shall be bound to pay the workmen employed by 
them not less than the standard rate of wages relating to the par- 
ticular class of work to which this specification applies which msy 
be in force during the period that the work is being carried out. 


a person under the age of 20 years shall be employed on the 
wor . ' 


HIGH EFFIOIENCY LAMPS FOR ISOLATED 
INSTALLATION. | 


BT JAMB3 WHITCHER. 


WHEN the expiration of the incandescent lamp patenta 
reduced the cost of lamps at a bound to about a third of 
their arbi price under the monopoly, there appeared in 
the electrical trade and profession an almost universal dis- 
position to boom the use of high effioienoy lamps. The 
pros and cons of the great lamp controversy “ High efficiency 
and short life versus Low effisiency and long life," were most 
exhaustively and variously discussed ; and what seemed 
е2 а convincing weight of argument was adduced in 
avour of high efficiency. Yet to-day we find that the boom 
has failed to materialise in anything like a general way ; and, 
in spite of the fact that the argumenta for the contrary 
course (because of the continued cheapening and improve- 
ment of the lamp) are stronger now than ever they were, the 
standard tice is, against all reasons, dropping helplessly 
and hopelessly back upon the old rule of at least 4-watt 
power consumption per candle-power of light. 

The light-h casuist might argue that we must be 
only following the teachings of experience in thus revertin 
to the old way, which after all must be the right way; an 
that the new way must have been built on unstable founda- 
tions which could not withstand the full tide of trial. His 
deductions, however, would fail of intelligence, for without 
doubt the real cause of the retrogression is the perversity 
of the non-technical consumer, or rather user, of the electric 
light. This one can and does appreciate very rapidly and 
forcibly the failure of a lamp; but he has seldom the 
patience or the means of studying the differences in current 
consumption. He will pay, with less suspicion and com- 
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plaint, a pound extra for current, than a shilling extra for 
lamp renewals. Suppliers of lamps realise this very soon, 
finding that to recommend and sapply high efficiency lamps 
is, under the circumstances, to risk the loss of a customer. 
If such & one persiste, and takes up the thankless task of edu- 
cating his client up to the better practice, it is more than 
likely that а less scrupulous competitor will step in in some 
unguarded moment, and so confuse his client’s mind by the 
apparent conflict of technical advice, that he makes а weary 
reeolve only to look after the lamp consumption which he 
can understand, and to leave the power consumption, which 
he cannot understand, to look after itself. 

This, then, is the potent influence that makes for the non- 
success of the movement; but it is scarcely right for 
electrical engineers to give way to it in the nonchalant 
manner they are doing. It may be that the atten- 
tion of most is diverted from the point by the 
introduction of high voltage lamps in connection 
with which the high efficiency class is practically non- 
existent up to the present; and the subject will come up 
for consideration again. However, in the meantime there is 
mush danger of an inefficient and undesirable practice becom- 
ing crystallised and hard set, and very difficult to break 
through hereafter. The object of this article is to recall 


once more some of the arguments for high efficiency lamps, 


and to show again how powerful these are. 

To arrest attention, if nothing more, let us plunge at once, 
in medias res, and take up what is, perhaps, the strongest case 
of all in point; is., of a private supply of electric lighting 
through a battery of accumulators. Examination of a prac- 
tical instance suffices to show that considerations relating to 
the battery alone exhibit a considerable balance of advan- 
tages in tavour of the “short-and-merry-life” lamp. We 
will take for our example an installation in a private house, 
вау a country residence, requiring 100 16-0. P. lamps or the 
equivalent. A good rule for the size of generating plant for 
such a purpose, is to make it just large enough to supply the 
fall number of lamps direct at reduced voltage orspeed ; and 
the battery should be capable of supplying the whole output 
for about seven hours. This battery could be fully charged 
at a good economical rate by the generating plant running 
for about eight hours at full power. In the depth of winter 


a full charge of eight hours' duration every other day, or a 


four hours' charge every morning, would more than meet the 
p lighting requirements. To put in larger plant and 
ttery would be unduly to burden the nndertaking ; to put 


in smaller would not leave a satisfactory margin for emergency 


on occasions of extra lighting, as balls and so forth. 

Below we tabulate sizes and costs of batteries for lamps of 
4, 34, 3, 24 and 2 watts per candle-power, and the estimated 
annual cost of maintenance of same in в thoroughly efficient 
and satisfactory working condition. 


TABLE I. 


Costs of battery of 54 cells for 100 volts E. M. F. to feed 
100 16-c.P. lampe of various wattages per candle-power for 
7 hours, with a final fall of voltage to 1°85 volts per cell. 

Column 1.—Wattage of lamps per candle-power. 

Column 2.—Total output of current to lamps; also best 
charging rate, and allowable rate of discharge for duration 
of seven hours, Duration of charge after such period of 
discharge to be eight hours. 

Column 3.—Number of positive plates in battery. 

. Oolumn 4.— Cost of battery complete of typical high-class 
manufacture, with glass cells, plates, and connections, trays, 
insulators, spray arresters, and stands, with an allowance 
of 10 per cent. for cost of erection and connection. 

Column 5.—Annual capital charges for interest at 24 per 
cent., and maintenance repairs and renewals of battery, to 
keep same in thoroughly efficient working condition, at 10 
per cent. 


— — — ——— 


— ——— — — 


"TNI 


“1. 2. 3. : 
Watts per c.r. | Атпретев. + Plates. Cost. | Capital oed 
4 64 | 8 £280 | £28 
34 56 | 7 250 25 
3 48 6 220 22 
21 | 40 5 190 19 
32 4 1€0 16 


‘tenance costs for the batteries, we see that the gavi 


These costs are estimated on the high rates now 
current, жо pee to a 15 per cent. advance 
on prices quo ore Ше rise. The maintenance 
rate at 10 per cent. is a perfectly fair ore, including, 
as it does, interest on investment and all risks, Lower 
rates have been recorded, even as low as 4j per cent, 
excluding interest, but with batteries much larger in com- 
parison for the work done, so that the actual expenditure 
remains practically the same, 

Now the average lamp hours for the installation will be 
about 700 hours per annum eaeh lamp ; that is the average 
for the 100 lamps; some, of course, being in duty much 
longer time, others much less, And this time we may take 
ав а fair limit of the endurance of the 4-watt lamp. 
Therefore, at 1s. per lamp, the annual lamp renewal bill will 
be £5. Comparing this with the differences in the main- 
in these 
charges by using 9-watt, as compared with 4-watt lamps, is 
sufficient to cover 120 per cent. extra lamp renewals per 
year, and in the case of 2-watt versus 4-watt lamps, we may 
have 240 per cent. extra lamp renewals per year, and still 
balance our accounts. In other words, if the endurance of 
the 4-watt lamp average 700 hours, that of the 3-watt lamp 
300 hours, and that of the 2-watt 200 hoürs, there is an 
equality between the cost and advantages of each, taking this 
consideration of the battery alone into accoant. Now there 
is certainly not so wide a disparity in the endurance of the 
4 and 3-watt lamps; so that quite apart from the reduced 
capital charges on the other items of the plant, and the 
lower working costs, there is a clear advantage for the 3-watt 
lamp. The life of 2 and 2}-watt lamps of small candle- 
power is uncertain, so that we must put their case aside for 
the present, 

To follow out the question to its fullest we will 
now take into consideration the other details of the plant 
and the working costa, In Table II. we tabulate the capital 
investments necessary for the various items of plant other 
than battery, which we have given, and wiring, the coat of 
which would not be affected more than about 2 ре cent. by 
the difference in cost of. wire for the maximum difference in 
lamp wattage. The prices are assumed for an oil engine 
installation carried out in good higher-class style and 
liberally dealt with so as to secure a rape e reliable and 
economical plant, easy to attend to and keep in first-class 
working order. 


TABLE II. 


Costs of engine houses and plants and mains for supply- 
ing 100 100-volt 16-c.P. вра of various wattages, in con- 
junction with batteries in Table I. 

Column 1.—Wattage of lamps рег oandle-power. 

Column 2.—4À rea in square feet of engine and cell houses. 

Column 8.—Size of oil engine in B.H P. 

Column 4.—8izs of dynamo in kilowatts at 140 volta. 

Column 5.— Cost of buildings complete at 10a. per Equare 


oot. 

Column 6.—OCost of engine including tank, piping, and 
all accessories, and belt, erected. 

Column 7.—Cost of dynamo with slides and shunt 
regulator, erected. 

Column 8.—Cost of switchboard and instrumenta (£25). 
Connections and mains to house, say 50 yards run. 


mee | | 
Watts. Build- Cost of| Cost Cost Cost of 

А ; Engine Dynamo build. iteb- Total 
d sq ft, Bae EM hrs itine] R | board, de. | om 
| мз 
620| 16 | 9 | £260 | £255 | £89 | £50 ess. 
81 450 14 | 9 230; 240 89 48 | 07 
3 | 420 12 | 7 210 285 80 45 | 570 
23 | 380, 10 | 55 | 190 190 71 4 | 48 
350 8 | 45 175 175| 58 , 40 | «8 

| 
The building area is calculated to allow the cells being 


laid in a double row on low single-tier stands with a gangway 
each side—which the writer considers the best arrangement 
for enabling a thoroughly efficient watch to be kept over them. 
The engine power is made ample, because nothing is more pto- 
ductive of extraordinary troubles and ex than gw o 
oil engines run past their limita of output, unless the attend 
ance is of high-skilled order. The dynamos have thre 
bearings and extra heavy fly-wheels. | 
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A fair rate for the oapital on the above is 5 per 
dent., being 24 per cent. interest on investment and 1 per 
dent. maintenance on one-half the amount, and 4 per cent. 
on the remainder. This is the assumption on which. we 
have based the amounts given in Table III. below. 

In judging of the working oosts, we have practically only 
to consider the consumption of petroleum and lubricating 
oil. These plants are usually attended to by the gardener, 
or zome handy man about the estate; and although the 
smaller plant naturally makes less demands проп his time, it 
is not possible to evaluate the difference. For the small 
engine, we will t&ke the oil consumption at the rate of 1 
pint per B. H.P., varying down to 4 pint per s.n P. in the 
largest engine. The total hours of running per annum will 
be 800; the price is now about 7d. per gallon. Therefore, 
with а 10 per cent. allowance for waste, and 10 per cent. for 
lubrication and sundry stores, the running c will work 
ont at about the figures given in Table III., which we now 
give :— 

Тав. III. 


Column 1.— Wattage of lamps and estimated life. 
Column 2.— Capacity of plant required in kilowatte, net. 
Column 3.—Oapital charges on generating plant at 5 per 


cent. 
Column 4.—Oapital charges on battery. | 
Column ті fund and insurance at 29 per cent. 
Column 6.—Lamp renewals at 18. per lamp estimated on 
the arbitrary values given for the enduranoe in column 1. 
Column 7.— Working costs per annum. 
Column 8.— Total gross cost per annum. 


2 8 4 | 6 6 | 1 8 
Wate, Hrs. | e, ш | Battery. | Sinking. | Lamps. | "es Total. 
| 
4 |700|9  |£9310|£3810|42310| £5 O|£42 | £18110 
34 800 s | 3010| 35 O| 3110) 7 0 39 | 123 0 
з |300|675 | 2810) 23 0| 1910| 12 0| 36 | 118 0 
24 |900|56 | 25 0| 19 0| 17 17 10 32 | 11010 
3 100 46 | 2210| 16 O| 1510, 35 0) 25 | 114 0 


The propriety of charging interest and sinking fund in 
such а comparison may be questioned. We would point 
out, however, that the money if not spent would, otherwise 
invested, bring in at least the sum charged for interest ; and 
as it is sunk in on investment which is liable to amortisa- 
tion, and is, moreover, unnegotiable except in a restricted 
sense, the sinking fund and insurance charge is also 
legitimate. | 

The above oapital and working oosts will appear high, 
perhaps, to the engineering contractor and those who make 
a business of supplying electrical energy. But it must 
be remembered we have to look at the question from the 
buyer's point of view, and take into consideration the 
gross and final costs to him. Не is by no means makin 
а speculation of it, but is simply acquiring a luxury, an 
he is able and willing to pay for the uninterrupted 
enjoyment of that luxury, looking less at the call 
upon his finances, than at the possible bother of it all. Where 
he hesitates most is at making any initial outlay at all upon 
the luxury ; and here in itself is sufficient justification for a 
high efficiency lamp scheme in contradistinotion to а low 
efficiency scheme. The very heavy capital expenditure 
entailed is the most potent and active deterrent to the intro- 
duction of electric lighting in such cases, and any proposal 
which reduces it, even at the oost of . extra annual 
charges, has a special influence in the decision whether it 
is to be or not to be. We have by design made our instance 
what may be described as a very busy country residence: 
one housing a large and socially inclined family and having, 
во to speak, no close time. This, of course, is all against 
the argument we are using the instance to point. 

The figures given in Table III., which are purposely 
chosen to err on the side of the low efficiency lamp, show 
that a very large increase in the lamp renewal bill must 
reeult before the economical advantages, arising in all other 
respects out of the para of high efficiency lamps, 
become annulled. Indeed, in face of all the facts and figures 
of the question, which are decidedly not new or unknown, it 
is difficult to see how electrical engineers can conscientiously 

continue to advise or specify the old-time standard of 60-watt 


. contains 746 problems, all of an elementary 


lamps for isolated lighting schemes. Nowadays the highest 
limit for the same should be 50 watts per 16-0 P.; and 
where lamps are fed only through accumulators there is 
strong justification for going as low as 40 watts per 16 c.r. 
In fact, the application of high efficiency lamps ought to be 
recognised and utilised as one of the greatest concomitant 
advantages of a storage system. 

The writer's excuse for the above article is the great 
danger at present evident of the decisive economic principles 
which govern this question becoming entirely obscured. To 
show how lost to sight they are apparently getting, here is 
a case in point. A contractor contracted for and carried 
out а small installation something on the lines indicated 
above with 3-watt per candle-power as the lamp basis. A 
consulting engineer. reporting on it practically condemned 
the scheme; and the contractor, in order to secure an 
amicable settlement, had to submit to entirely unmerited loss 
and suspicion. The contractor’s scheme was honestly and 
intelligently conceived on thoroughly sound principles, and 
as Table III. shows in the best financial interests of his client. 
Yet in these enlightened days he is orce immolated on 
the altar of a mere tradition, that antiquated byeword in the 
profession, “the 60-watt lamp.” 


. REVIEWS. 


Problemes sur V Electricilé ; recueil gradué comprenant toutes 
les parties de la science électrique, Par ROBERT WEBER, 
docteur ёз sciences, professeur de physique a l'université 
de Neuchatel. Troisitmé edition. Paris: Ch. Béranger. 
1900. | 


Collections of scientific and mathematical problems are 
exceedingly useful to all teachers and students, and this par- 
ticular collection should be no exception to the rule. It 
kind, and 
requiring as a rule only the application of arithmetic to the 
laws they illustrate. They are varied, and in many cases 
suggestive. 


Dizionario tecnico e nautico di marina. Italiano, Tedesco, 
Francesco, ed Inglese. Supplemento del primo volume. 
Nautisch-technisches wörterbuch der marine. Deutch, 
Italieniah, Französisch, und Englisch. Ergünzung zum 
ersten bande. е 

Verlag der redaktion der Mittheilungen aus dem gebiete des 
seewesens." Pola. 1900. | 


This supplement to an existing dictionary of marine 
technical terms contains striking evidence of the develop- 
ment of applied science within the last 20 years. It con- 
tains 858 octavo pages, and has itself an appendix of 10 
further pages. It has evidently been constructed with great 
care, 


m e ier rea 


Annuaire pour Рап 1900, publié par le bureau des longitudes, 
avec des notices scientifiques. Paris: Gauthiers-Villars. 

A paper-bound pocket-book giving the principal astro- 
nomical data for 1900, money data, tables of interest and 
annuities, of geography and statistics, of magnetic elements, 
and of physical and chemical constants, The scientific 
notices are by M. Cornu on electrical generators, by M. 
appa on the new atmospheric gasee, and by M. Janssen 
on the Mont Blanc Observatory and the use of æronautics 
in astronomical observation. It should be exceedingly 
useful, and the price is certainly very low. 


Mésure des grandeurs ¢iectrigues dans les circuits aller- 
natifs. Par OMER DE Bast. Liege: Léon de Thier. 
1899. 

AMésures électriques. E. VIGNERON and Р. LETHEULE. 
Paris: Gauthiers-Villars ; Masson et Cie. 


Whese are little more than pamphlets, giving in a con- 
densed form clearly and succinctly the principal information 
on their subjects. The second of the two is one of a series 
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of auch books published under the direction of M. Léauté, 
member of the Institute, termed “ Encyclopédie scientifique 
des aide-mémoire.” | 


and Practice. By WILLIAM RIPPER. 
1899. 9з. 


‘Steam Engine 
London: Longmans, Green & Co. 


This is less an original work than a well-digested com- . 


pen of recent writings, but at the same time it may 
е said to come somewhat within the range of books not 
required, not because in itself it is not а good book, but 
because it deals with во well worn a subject. The unfortu- 
nate parents of the technical scholar who a year ago spent 
money to provide college text-books for воп No. 1, may be 
pardoned if they feel somewhat impatient that son No. 2 
will be wholly out in the cold unless provided with an 
entirely new set of volumes. The advances in physics and 
chemistry in steam and other heat engines, and even in 
electricity, are not so rapid that school text-books should 
become obsolete before their gloss is worn off by the average 
careless and destructive youth. The fact is that every newly- 
fledged professor appears to think it incumbent on himself 
to write a book, and the present author is ig 1e blameworthy 
than many of his confréres in that he produced one 
better than usual—a common sense sort of book on the whole, 
in which we fail to find that pet word of the hide-bound pro- 
fessor—to wit, poundal. On the whole the book is fairly 
clear—a little too mathematical, perhaps, where plain state- 
ment would have served as well. It seems a pity when 
simple matters are so confused under a mathematical verbiage 
that more exact statements of fact are not made. 

In discussing the specifio heat of gases, it is practically over- 
looked that this varies with the temperature, and the ratio of 
the specific heat at constant pressure to that at constant 
volume is given as though both had a definite value for all 
temperatures, though it is perfectly well known that the 
two values are not to be correctly compared by a ratio во 
much as by a fixed difference. Properly speaking it is a 
misnomer to speak of the specific heat at constant pressure, 
as this is really a compound value made u partly of internal 
work in the gas, and external work ormed against the 
atmosphere. There are chapters on high-speed engines and 
on design, which have the merit both in the matter of 
statio and locomotive engines of being illustrated by 
sufficiently modern examples, and an appendix contains a 
brief description of the author's mean- instrument. 
When dealing with single-acting engines the author appears 
alive to the fact that these are at a disadvantage in having 
their orankshafts exposed to such extraordinarily severe 
reversals of stress in its body and crank pin. 

The entropy chart of Capt. H. R. Sankey is reproduced as a 
frontispiece, and Prof. Boulvin’s method of 1 
indioator diagrams to the entropy chart is clearly illustra 
and the method desoribed ciently for the student to 
take up this system of investigation. The chapter on 
balancing is not very clear, especially the referenoe to Mr. 
Ranson’s four-cylinder locomotive, which directly and 
erroneously contradicts what the author has previously 
advanced as to the impossibility of balancing two revolving 
masses which revolve in different vertical planes, unless a 
third mass in a third plane be introduced. Professors never 
seem to dare to step outside the beaten path of old ice, 
or we might find some of the body daring to suggeat the 
abolition of the crank angle of 90° in favour of the 180° 
angle, which would кш except for the angularity of con- 
necting rods, an absolute balance in a three or a four-cylinder 
engine for, say, express work. Stationary engines of far 
less power ran with single cranks only, on very much less 
fly-wheel energy than that by a modern heavy 
express engine, and the barring engine is altogether too 
familiar in practice for locomotive men to be ignorant of its 
utility. It seems a pity that no author-professor ever feels 
sure enough of his ground to be able to advocate anything 
from the beaten patb, or to apply his brains, trained in 
mechanical gymnastics, to show the practical world how much 
it might accomplish, if only it would have faith in the laws 
of mechanics. Only a few days ago we heard a Scotch 
engineer say of a novel but perfectly rational suggestion, 
* Man, I never saw sic a thing done before, and I canna see 
how it will dae,’—an ulta cautiousnees that our merely 
practical men possess that prevents them from daring any 


new step, because they are too ignorant of scientific possi- 
bilitiee—a fault, by the way, that is less pronounced in the 
educated Germans who, in many ways, are realising posi- 
bilities which our own countrymen are ing by in 
е And in all the struggle against this kind of 

ing we should like the engineering professors of the 
country to show a little more pluck and originality and less 
“heaving of ndals and other fossils,” and quarrelling 
over useless definitions. | 


’ 


Spon's Architects’ and Builders’ Price Book, 1900. By W. 

Youne. London: E. & F. N. Spon, Limited. 

This well-known handbook, which has now reached its 
27th edition, contains a mass of useful data relating to 
masonry and brickwork, iron, wood and conorete construo- 
tions, gas and water appliances and fitting, &c., with 
standard prices for the materials and labour employed 
therein. Electric lighting and lightning conductors are 
dealt with in a section comprising 25 pages, which is, how- 
ever, in some parts ont of date. For instance, the cost of a 
200-light installation in a country house is placed 
at £1,250, fully one-third above the cost to (М 
buyer, let alone the actual cost to the contractor. 
Again, glow quoted in 
4s, each; Rules and Regalations issued 


ve been at work for about two years, but seeing that the 
lamps are here quoted at 38. 98. each, this seems doubtful. 
A footnote to the last sa ые corrects the price of lamps to 
18. 93., and modern lists o prices of lamps, switches, and 
fittinge, are given; wood casing is also listed, but steel oon- 
ш and lead-covered wire are conspicuous by their 
absence. 


ELECTRIC TRACTION ON THE "UNDER 
GROUND" RAILWAY. 


AN esteemed contemporary las& week, in a captious and 
sheen leading article, took to task the directors of the 

etropolitan and District Railways on the occasion of the 
opening for public traffic of the electric section between 
Earl’s Court and High Street. According to the writer the 
experiment is 10 years belated, is quite unnecessary, and is 
on wrong lines. | 

It would have added much to the clearness and force of 
the demonstration if the latter part of the article had noi 
obviously forgotten the beginning, and if the whole were not 
flatly contradicted by the statement, in another part of the 
к, of 980 p т for D by sr be pa was 
un en, which do not ha to e su urposes 
де ш the “е. з " j S í 

n ret paragraph we find “Everyone is asking, why 

was not this thing done five or ten years ago? the 
last it is stated Neither can it be claimed that the particular 
type of train or syetem of track-work are such as the engt- 
neers would recommend for a permanent equipment of the 
Underground Railway system. Indeed, it appears to | 
certain already that, in the event of such extensions, quite 
different arrangements would be made. In the Inner 
for example, it would be far better to place the working con- 
ductor or conductors near to the top of the tannel where 
there would be leas risk of their giving shocks to platelayers 
or ne earthed by being accidentally connected to the 
track rails by means of, say, a crowbar.” | 

Whence it appears that what, in the opinion of the writer, 
could have been done any time this ten years, has now been 
во badly done by the men chosen to carry it out that the first 
casual critic oan detect the errors committed. This, if it 
were true, would be a good argument for deferring the work 
another ten years. Again, in the description acoompanying 
the illustrations of the work, as done, we find the following 
statement as to the object of this experiment: —“ It required, 
of course, no experiment to prove electricity was capable 
of running satisfactorily and safely trains similar to thore on 


! 
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the Underground Railway, and on quite as rapid and frequent 
а service. It was unnecessary to spend £20,000 to prove this. 
Bat the boards of the associated railway companies needed 
tangible proof that their railway system could be converted 
from steam to electric traction without the least inter- 
ference during the process with their ordinary steam railway 
service. 

The experiment is, in fact, not an experiment in electrical 
traction, but in the conversion of a steam line to an electric 
line under practical conditions of absolute non-interrupt ion 
of ibe existing service during the process of conversion. 
The man who contends that this was not worth trying upon 
“кыш of the system, before embarking проп the whole 

me, must have a very robust contempt for the com- 
mercial side of engineering. Incidentally, many valuable 
traction data will be got upon this short line; data, not as 
the writer sappa merely of general scientific interest, but 
of tuch special valae as applied to the actual working out of 
the details of tbe conversion as should, in the hands of the 
engineers charged with the work, result in saving, many 
times over, the cost of so much of this first outlay as is not 

ent. 

In the detailed criticism of the arrangements there is an 

amusing idea. ‘At present, the temptation to a tired 


pistelayer to sit down on the flat top of the 500-volt working 


conductor, and put his feet on the track rail, may only be 
overcome after saddening experience.” A glance at the 
section showing tte relative positions of the conductor and 
the rail will show that to sit upon the conductor with the 
feet npon the rail would be for most men impossible, and 
restful for none. 

It is only a small point, bat the criticism which errs thus 
in a matter which may be checked with a foot rule, scarcely 
commends itself as a safe guide in wider questions of com- 
mercial policy and engineering practice. 

The work now at last begun upon the Underground is the 
first example of the big work which lies before us: much 
will depend upon it, and it should be done well and cheaply, 
and for this reason we think the directors of the joint 8 
are rather (о be commended for adopting a sound commercial 
policy, than rated for want of enterprise. “Softly, softly 
catches monkey,” is, we know by results, an uncommonly 
good maxim in war (Baden-Powell’s). It is not a bad one 
in engineering either. 

Sach an article as that we are оа ів unoommonly 
easy to write. You require simply рер, ink and paper, and 
irresponeibility. Only one sort is easier: seated in an 
armchair to make plans for Roberts in Africa, and with 
caustic pen and imperfect information to criticise the 
measures of the men at the front. Both have the same 
value, too, for we can quite as readily imagine Lord Roberts 
modifying his strategy or altering his taotios to square with 
amateur notions, as we can the directors of the Metropolitan 
and District Railways altering their policy for the scolding 
of our contemporary. 


NEW PATENTS AND ABSTRAOTS OF 
PUBLISHED SPEOIFIOATIONS. 


WEW PATENTS.—1900. 


Compiled expressly for this journal by W. P. Тномрвом & Co. Electrical Patent 
Agente, 822, High Holborn, London, W. C., and at Liverpool, Manchester, 
and Birmingham, to whom all inquiries should be addressed. 


8,882. “Improvements in electric switches,“ T. W. Marsen and F. W. 


_Mlapsex. Dated May 7th. 


8,384. “Improvements in means for supporting overhead conductors for 
electrically propelled tranmicars," J. HIN and J. Habathaves. Dated 
May 7th. 

8,398. "Improvements in automatic telegraphic receiving instruments for 
Morse characters.“ I.. CI L HOT ANI and C. MoRADELLI, Dated May 7th. Com- 
plete.) 

8,427. 


"Improvements in and connected with electrical presses.” O. 


: KauxkeRER. Dated May Tth. 


8,438. “Process for the production of electrically conductive illuminating 
bodie:." F. Dax XERT. Dated May Tth. (Coinplete.) 

8, 81. Process for the production of electric incandescenee bodies.“ F. 
Dagxert. Dated May 7th. (Coinplete.) 


as used on cycles and motor vehicles.” 


8,89. “Improvements relating to intercommunication by means of electro- 
mechanical type-writing or printing instruments." 8. . RICHARDSON and 
R. P. ELLioTT. Dated May 8th. (Complete.) 


8449. "Improvements in transmitting power and in electric motors and 
generators therefor.” R. KENNEDY. Dated May 8th. 


8,57. "Improvements in means for electrically lighting light-ships and other 
stationary vessels." J. H. JUNGE. Dated May НЬ. Complete.) 
8,465. “Improvements in or relating to electrice motors.” 

(P. J. Collins, United States.) Dated May 8th. Complete.) 


R,471. “Improvements in electrical accumulators.” L. RENAU. (Date 
applied for under Patents, &c , Act, 1883, Section 108, December 6th, 1899, being 
date of application iu France.) Dated May 8th. (Complete.) 


8,175. “Improvements in alternating electric current motive apparatus.“ 
THe British THousos-HovsroN Company, LiMiTED. (C. P. Steinmetz, United 
States.) Dated May 8th. Complete.) 


8,476. “Improvements in induction electric motors.” Tux BRITISH THOMSON- 
Houston Company, Liurirp, and Н. M. Hon ART. Dated May 8th. (Complete.) 

8,479. "Improved electrical starting switch.” E. J. S. WHEaTcROFT $nd 
E. B. Gray. Dated Мау 8th. 


8,524. “Improvements in coin-freed mechanism applicable to gas, electricity 
and like meters." S. Siu SON. Dated May 8th. 

8.531. “Improvements in trolleys for electrically driven tramcars, motors, 
and the like.“ J. T. Peansox, Dated Mey 9th. 

4,544. “Improvements in electro-magnetic mechanism.“ W. F. Jones. 
Dated May 9th. 

8,558 “Improvement in electric incandescent lamps.“ R. B. Roxsy. Dated 
May 9th. 

8,575. The manufacture of an improved material for insulating electrical 


conductors, waterprooting fabrics, and for other purposes.“ F. GREENING. 
Dated May 9th. 


8.576. Improvements in and connected with electric lamps for lighting 
billiard tables.“ A. HEssLETHWwAITE. Dated May 9th. 

8,581. An improved system of electric traction by surface contact.“ G. 
Tost, M. TuLLI0, DE FELICE, and A. Parsont. Dated May 9th. (Complete. 
jy “Improved gulvanic battery." C. Martin. Dated May 9th. (Com- 
plete. 

8,610. “Improvements in chains for electric light fittings." H. CHESHIRE., 
Dated May 10th. 


8,611. "Improvements in electrical apparatus.” W. F. Jones. 
May 10th. 


8,642. “Improvements in means for regulating pressure in electric mains.“ 
B. W. BurLri, Dated Мах 10th. 


8,656. "Improvements in connection with cut in and out electric switches 
for accumulator systems.“ W. A. S1EVENS and R. A. Banker. Dated May 10th. 


8,668. "Improvements in electric arc lamps." THE INTERSTATE ELECTRIC 
Company and J. MEI/ LR. Dated May 10th. 


8,671. Improved construction of electric switch.” 
May 10th. 


8.674%. “Improvements in or relating to electrical signalling apparatus.“ 
A. U. ALcock. Dated Мау 10th. 


8.682. Improveinents in apparatus for measuring electrical resistances and 
chiefly intended for testing the electrical resistance of rail joints in the tracks 
of electric railways.” R. W. Conant. (Date applied for under Patents, &c., 
Act, 1888, Section 108, November )3th, 1899, being date of application in United 
States.) Dated May lOth.  (Coinplete.) 

8,701. An apparatus for facilitating the photometry of arc lamps and like 
sources of light.“ F. W. CARTER. Dated May llth. (Complete.) 

8,719. “Improvements in electric circuit breakers.” F. W. GoLBv, (A. 
Beyer and R. Schönfelder, Germany). Dated May 11th. 


8,727. “Improvements in telephones, ear trumpets, stethoscopes, and the 


A. J. BOULT. 


Dated 


E. ScucL27. Dated 


like.“ C. F. BLATER and S. R. 8LATER,. Dated May llth. 


8,754. “Improvements in electric switches.” M. Farkas. Dated May 11th. 

8,779. "Improvements in electric switches and fuses.” J. WHITCHER, A. Н. 
LEA, and C. Н. Warren. Dated May 12th. 

8,780. "Improvements in dynamo-electric machines." 
Dated May 12th. 

8,781. “Improvements relating to electric cash register tills.” W. BNEL- 
GROVE. Dated May 12th. 

8,827. “Improvements in or connected with electrical batteries." H. W. 
BUTLER. Dated May 12th. 

8,829. “Improved tafety lock with electrical door opening device.” J. 
Skorec and N. HID. Dated 12th May. (Complete.) / 

8,866. Improvements in electric signaling apparatus.“ P. A, NEWTON. (H. G. 
Carleton, United States.) Dated Мау lith. Complete.) 

8,880. "Improvements relating to means for recording the number and 
duration of telephonic communications.“ H. Eicuwepr. Dated May lith, 
(Com plete.) 

8,883, “A new and improved lock for switches, and for other purposes.“ W. E. 
EMERY, Dated May lith. 

8,804. “Improvements in electric smelting furnaces.” H. Коев. Dated 
May lith. (Complete.) 

8,901. A method of applying auxiliary electric drive to gas and other motors 
M. J. AsTLE and С, H. Gr esr. Dated 


E. EvGENE-Brown. 


May 15th. 


8,045. "Improvements in or relating to electric motors, particularly applic- 
able for propelling boats." A.J. B., LT. T. B. Hatch, United States.) Dated 
May 15th. (Complete.) 


8.968. “Iinproved means for protecting electric 
O’GorMaN. Dated May 15th. 

9,005. “ Improvements in spacing ribs or blocks for armature cores.” J. A. 
Fosuao, Dated May loth, Complete.) 

9,033. "Improvements in strap coils for electrical machines.“ J. P. MALLETT. 
(Date applied for under Patents, «c., Act 1883, Sec. 108, October 17th, 1899, being 
date of application in United States.) Dated May 16th. 

9,058. “Improvements in electric brakes.” F. C. NEWELL. Dated May 16th. 

9,029. ‘ Improvements in electric brakes." F. C. NEWELL. Dated May l6th. 


9,060. “Improvements in electro-magnetic brake shoe.” F.C. NEWELL. Dated 
Mey 16th. 


9,061. “Improvements in automatic regulator for electric brakes." F. C. 
NEWELL. Dated May 16th. 

9,084. “ Improvements in electric are lamps." 
May 16th. 


9.110. Improvements in contact pieces for transmitting the current from the 
fixed base to the revolving or swinging top of electric search light projector." 
M. PAUL. (J. Paul, India.) Dated May 17th. (Complete.) 

9,111, “Improvements in or relating to apparatus for maintaining in a ‘taut’ 
condition, the cord or rope employed for actuating the ‘trolley-arm ' emploved in 
connection with electrically propelled cars or vehicles." H. ENGLAND. Dated 
May 17th. 


9,133. “Ап improved process tor manufacturing thin homogeneous plates, 
more particularly арис for nse in electrical condensers.” L. LOMBARDI. 
(Date applied for under Patents, &., Act, 1883, Sec. 103, October 80th, 1899, being 
date of application in Italy.) Dated May 17th. Complete.) 

9,146. “Improvements in or relating to telephone systems and installations." 
Н. DEGENHARDT. Dated May 17th. 

9,169. “Improvements in electricity meters.“ W. Lawson and CHAMBERLAIN 
and НоокнАм, LIMITED. Dated May 18th, 


conductors." M. J. P. 


A. G. STOCKWELL. Dated 


* 


™ nnd carries guides of inrulating material for sliding blocks. 
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nlr "Improvements in electrical apparatus." W. F. Jones. Dated May 
18th. | 

9,186. "An improvement on insulator &nd telegraph wire fastener.” W. 
Davirs. Dated May 18th. 

9,200. An improved dynamo-electric machine and driving gear for a 
vehicle." F. HriwEL. Dated May 18th. 

9,208. “Improvements іп dynamos.” 
Stongy. Dated May 18th. 

9,212. “Improvements in or in connection with trolley or like current 
collectors for electric railways and tramways.” J. H. KILLIr. Dated May 18th. 

9,229. “Method of and means or apparatus for testing alternating current 
enerators, transformers, meters and analogous а pani WILLANS and 

OBINSON, LIMITED, and G. L. ADDENBROOKE. Date ay 18th. 

9,293. ‘Improvements in bayonet joint attachments for glow lamps, safety 
fuses, wall contacts, switches, and similar devices.” M. WEINBERGER. Dated 
May 18th. (Complete.) 

9,249. "Improvements in electric arc lamps." Т. THOMPSON. 
19th. 

9,260. “Improvements in or relating to electric light oarbons.” 
Browne. (J. T. Sanders, United States) Dated May 19 h. 

9,662. “Electric heating apparatus.” A. R. LEASK. Dated May 19th. 

9,268. “Improvements in electric heaters.” А.В. LEASK. Dated May 19th. 

9,873. “Improvements in or relating to telephonic connections.” K. N. vox 
SzopuRL Dated May 19th. 

9,279. “Improvements in and connected with supports for electric con- 
ductors.” P. A. Lorain and A. Dexnery. Dated May 19th. 

9,281. “Improvements in galvanic batteries.” R. E. DisHer. Dated May 
19th. 


The Hon. C. A. Parsons and G. G. 


Dated May 
H. S. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


* Copies of any of these Specifications may be obtained of Messrs. W. P. THOMPSON 


and Co., 839, High Holborn, W.O.,and at Liverpool, Manchester, and Birming- 
bam, price, post free, 9d. (in stamps). 


1888. 


6,442. ‘improvements in electric meters." W. D. Marks. Dated April 9th, 
1998, Relates to quantity meters. The specification does not admit of abridg- 
ment,as the invention is described in great detail and illustrated by several 
sheets of drawings. 5 claims. 


6,932. “Improvements in electricity meters.” C. Е. O. Keenan. Dated April 
15th, 1898. Relates to quantity, energy and recording electrical measuring 
instruments. The specification does not permit abridgment аз the invention 
is described in great detail and illustrated by several sheets of drawings. 14 


claims, 
10,177. ‘‘imprevements in lamp irons applicable to the suspension of electric 
fittings.” J. В. Meiklejo ү 


һа. Dated May 4th, 1898. Suppor E lamps from 
ceilings. The bent down end of a tube conveying the conductors, or a special 
tube supported by a flange above or on the lower surface of a ceiling, is provided 
with lateral openings and screw-threaded to carry & cáp, which is provided 
with either a cord grip, a hook or a ball joint, or is used as a coupling to 
support the flanged tube of an electrolier. The ends of the conductors are 
passed through the openings and connected outside the tube. А cover is 
supported by а screwed ring. 1 claim. 


10,236. “ (роон in electric arc lamps." W. J. L. Sandy, D. C. Bate and 
T. Geer. Dated May 4th, 1898. A clutch pins arranged in section as shown. 
The upper carbon passes through holes in two clutch plates which аге pivoted 
to an arm of a sleeve and toa rod. The sleeve receives the carbon, and forms 
or carries the core of a series colenoid which tends to lift the sleeve, clutch and 
carbon. The sleeve slides as а piston in the solenoid which serves as a dash- 
pot. When the sleeve descends the rod is stopped by a plate and the clutch 
frees the carbon, The lamp may be provided with an aro-enclosing globe held 
against asbestos or other packing ina groove in а slate cover. The upper 
carbon passes through a flanged tube, which is free to slide laterally in this 
cover, 4claims. 


10,245. An improved antomatic electric cat-in and ont-out.” А. E. R. Bettone. 
Dated May Sth, 1898. Relates to an automatic contact closing and opening 
device for dynamos controlled by the magnetism of one of the pole-pieces. А 
lever pivoted in а support carries a soft iron armature, acontact for completing 
the circuit and а epring or counterweight. The appliance is mounted on, or in 
proximity to, a pole-piece, and the spring is so adjusted that contact 1s made 
when the dynamo reaches the desired voltage, and is broken when it falls below 
the limit. The lever instead of directly making contact may operate switching 
mechanism or close a relay circuit controlling the main switch. In snotber 
modification the armature is carried by a sliding rod fitted with a disc adapted 
to engage spring contacts. 3 claims. 


10,281. ‘improvements in rheostats for electric ciroutts.” С. Wirt. Dated 
May бїһ, 1898. A continuous metal ribbon is wound or folded into & 
number of connected sections. These may be made by winding them on a 
circular or ellipitcal mandrel, and afterwards pressing them flat. The layers in 
each section are separated by applying an insulating cement to the ribbon as 
it is wound, or by oxidizing the surface of the ribbon or otherwise. The con- 
nected sections are arranged circularly on mica or asbestos insulation in 4 
ribbed “ease. Each section is covered by a metal sector, and the sectors are 
held down by insulating material below a covering ring, which is secured in the 
case by screws. The inner ends of the sectors extend over а slate disc, which 
i> supported by a spring under а brush. The brush is carried by a handle, and 
serves to connect any of the sectors with a ring connected with the first sector 
in the series. 7 claiins. 


10,346. “improved apparatus for automatically outtiag off current of electric 
ev d er other liko wires.” R. Bostock and F. A. Cheetham. Dated May 6th, 
1498. Relates to means for cutting off the current from an overload conductor 
iu case of breakage. А frame is fitted with a ring for attacbment to a support, 


arms to which the hooks for the conductors are pivoted. Weighted cranked 
arms are connected by links to the blocks, and tend to force them back when 
diawn out by the tension of the conducting wires, Arms electrically connected 
by the wire are held by springs against the rods. Arins or shields which serve 
as guides for the trolley wheel are held up by pins engaging in holes in the 
sliding block, and may be connected by a conductor. Should & wire break, 


tbe block slides back, allowing the arms to fall apart; the conductor attached 


to the arın is thus entirely disconnected. 3 claims. 


10,428. “improvements in electro-therapeutio exercising apparatus." A. Martin. 
Dated May 6th, 1898, The apparatus described in Specification No. $7,387, a.D. 
1597, is improved by gearing the shaft by means of a chain to another shaít 
which has a crank and соппесїїг rod to operate a sliding carriage for the feet. 
When the arms are extended in turning the crank the legs are also extended, 
and when the body is straightened the legs are drawn up. The handle is hinged 
хо аз to be capable of turning up out of the way, a slecve keeping it extended 
when require 3. The connecti ге оѓ the dynamo to the handle are made through 
a sleeve and a »pricz contact. 1 claim. 


These blocks carry . 


10,440. “Improved means for supporting and connecting arc lamps and ober 

strical apparatus.” А. L. Davie. Dated May 7th, 1898. Arc lamps or other 

ectrical apparatus are supported by corde and pulleys on ceilings or brackets, 
couplings being arranged to connect them electrically when raised. The 
apparatus is attached to the cord by a hook or otherwite. The а is 
supported in a top piece which carries а cover and two concen 
These are pones with bases and binding screwe, and are secured on the 
top pieces by insulated bolts, with intervening mica plates. The inner tabe 
is lined with insulating material. The hook carries two insulated tubes pro- 
vided with binding screws, and adapted to fit between and make connection 
with the tubes. The tubes may be split longitudinally. 2 claims. 


10,460. Fla akg ree in the construction atl age persis machines and 
motors.’ М. W. W. Mackie. Dated May 7th, 1898. A rotating shaft carries 
a cylindrical core supporting discs at its ends within e-pieces, any 


number of which project from a stationary ring on opposite sides alternately. 
Field windings are carried between the pole-pieces and between the two masses 
of discs, or the pole- pieces may be wound separately. The winding is sup 
with current through rings; it may be omitted. The armature consiste of acy 
kind of winding across the face of the disc and coil, or in slots in the discs, the 
arrangement preferred being chord winding such that any conductor is directed 
oppositely under successive pole-pieces. The gaps between the pole-pieces are 
closed by protecting plates: or the whole machine may be enclosed. The pole- 
pieces may taper away from the ring. The pole faces mer be made with circolar 
V grooves. The core may be recessed between the end portions, which 

the rings. It may be built up entirely of plates, each consisting of a disc 

its central part pressed out in conical form, or of wires, the ends of which аге 
bent outward between the discs. The pole ring may be rotated and the arms- 
ture &nd core made stationary. 9 claims. 


10,4893. “I vements in and relating to electrical switohes." F. W. Аи 
and R. W. Bill. Dated May Тїр, 1898. Switches adapted for high voltage currents. 
The movable arm carries & crosshead fitted with contacts adapted to 
fixed contacts on the base. It is mounted on а sleeve working on a spindle, and 
is provided with a spring to give a quick break. The handle is carried bys 
rocker on the spindle, and is provided with a heel piece adapted to engage the 
end of the lever to break contact. The cross-heed is provided with a buffer іє 
prevent jarring, and is insulated from the switching mechanism by insulating 
washers. 2 claims. ` 


10,488. “A now or ики ишш eleetrio onrrent self-recording lastra 
ment." F. M. Atauston. Dated May "th, 1*98. Re'ates to current meters" 
A base carries bearings, and a fixed semi-circular solenoid, conveying the 
current to be measured, or a known part of it. The solenoid attracts 
a curved iron core, carried by an arm о! a shaft rotatable on tbe 
bearings in opposition to a counter-weight ог a spring. The shaft carries 
also a graduated circle and a glass tube which may be a closed ting o 
have open ends, and which contains some mercury and a movable x. 
When the сое is attracted more or less into the solenoid, the tube and circle 
turn so that the mercury flows past a contraction in the tube, and moves the 
index to a corresponding position, where it remains until it is returned by а 
magnet or otherwise. 3 claims. 


10,611. *'improvements in and a tus for ucing meohaniosal irem 
alternating eisstrio currents.” A. Hoyland. Dated May "tb, 1898. Induction 
motors for single or multiphase slternating currents have their inducing wind» 
ings arranged to facilitate economical starting. These windings are. divided 
into sections which are connected in parallel when the motor is running at its 
proper speed, but at starting only, those sections which are adjacent in different 
windings are supplied with current. A single phase motor having its ordinary 
inducing winding in three sections connected by a switch tosupply mains so that 
on starting the section only is supplied with current is described. Adjacent to 
this section is the angularly placed winding which on starting is P with 
current in different phase through a switch and a condenser, or an inductance 
coil or & transformer. As the speed increases, the windings are successively 
connected. The armature may be connected with three adjustable resistances. 
A two-phase motor may be constructed simi'atly, the winding switch and 
condenser being replaced by a divided winding and a.second switch in the 
second circuit. The sections which are first connected in circuit may be 
wound with thinner wire than tbe others. 13 claims. 


10,616. “improvements im enclosed aro lampe." G. Thomas-Davies. Dated 
May 7th, 1898. Arc lamps are constructed to use carbons side by side and 
nearly parallel, the carbons and holders being situated in globes which are 
closed except where shafts carrying the holders turn in bearings formed in the 
metal tops of the globes. Otherwise the globe may be closed entirely, the 
carbon holders carrying armatures which are acted on, through a thin porcelain 
or like plate covering the globe, by an external electro-magnet, movement of 
the armatures being opposed by springs. In either constructions the. are is 
kept at the ends of the carbons by a magnetic field existing between the con 
vergent limbs of a long horse-shoe magnet. Two projections on this magnet 
maintain a stronger field near the carbon holders to protect these. 
carbon holder may carry two or more carbon rods held together side by side se 
that the are passes to which ever carbon is longest. One carbon holder is fixed 
on the base plate, the other is carried by a horizontal shaft which pases 
through bearings in а cup and carries arms supporting the cores of flat series 
and shunt solenoids, & balance weight and adjustment weight and а dash-pot. 
The piston of this is carried by a counter-weighted link on a fixed bracket. The 
magnet is wound in series with the carbans. In a modified arrurgement both 
carbon holders are supported by horizontal shafts, arms of which are linked (8 ` 
& large dash-pot movable vertically on a stationary piston by the U-shaped core 
of two vertical solenoids; the dash-pot, &c., are supported by two springs. Is 
а different construction, one carbon is slightly inclined in a holder which forms 
an arm of a vertical shaft; this passes through а bearing in the top plate of the | 
globe, and has a curved arm carrying a U-shaped core in horizontal shuet 
solenoids, which tend to turn the shaft in opposition to a spring, and so te 
bring the carbons together. The globe has a flange clamped between эте 
rings. One ring is bored to fit а conical surface on the plate of the lamp, ам 
is held against this surface by springs and eye-bolts which engage lugs on the 
other ring. The springs permit escape of gas between the conical surfaces if 
the pressure in the globe becomes too great. In another arrangement, the 
globe-holding rings are screwed upon the base-plate of the lamp. a flange o8 
which enters a packed groove in the upper ring: perforations in the cups on the 
base-plate arc normally closed by the spring-pressed lift-valves. 4 claims. 


14,610. ‘Improvements in electric couplings.” W. J. Davy. Dated Joly 3th, 
1898. Couplings for arc lamps which have to be »aised and lowered. Conical 
contact rings are mounted on an insulating base seated ona dished guide, which 
is forced outwards by a spring against а stop ring. The movable contact rugs 
are mounted on a base seated on the cap of the lamp. The hauling rope 15 
fixed to the cap and passes through the hood as shown. 8 claims. 


14,626. ''improvements relating to collectors for olectrio raliways." R. айе. 
(The Westinghouse Electric and Manufacturing Company.) Dated July Sth, DEA 
Relates to electric railways and tramways with overhead conductors. The bend 
of the collector bas a roller at the centre and а' шв protected by wearing: pleces 
ateach side. These arms are curved at the ends to prevent entanglement with 
the overhead conductors, and are supported from the pole by the retura ends. 
The roller, &c., is mounted in a spring steel riveted frame, or a cast frame and 
the roller is made with graphite bearings. The poleisa plain single pole, ot 
trussed, or it may be double. At its lower end it is pivoted on а boom which 
swivels on а plate on the top of the car, being additionally supported by a roller. 
A pivoted arm on the boom makes contact with a plate to complete tbe cicak 
when the appliance is correctly placed in its fore sud aft position. and d 
locked by a blot. The pole is held up to its work by a spring surrounding Ц or 
the boom or contained in the boom, several modifleatiens being described in the 
specification. When the spring surrounds the pole it works within lunio 
allowed by stop rods. The cord for manipulating tbe collector is continued tos 
lever which operates the spring locking bolt. In 8 moditication the spring 
surrounds the boom and acts through rods connected to arms on the poke 
socket, and a button on the cord liberates the bolt when tte pole is drawn dowe 
to a certain extent. Other modifleations in the details are also inc.néel 
1 claims. 
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Nothing can induce him to realise that the initial rate is the 


rate, and that the after-sharges are reductions upon the 


normal, or rebates allowed upon the principal rate owing to 
good custom, and analogous to “discounts on taking а 
quantity " in every-day commercial life. 

Such is the individual to whom the temptation of free 
wiring is offered. He would be delighted with the name, 
but only those who have had intimate dealinga with him, 
and have had to defend the definition free wiring, can 
fully appreciate the sarcasm of theterm. Оле of those who - 
have had this experience is Mr; E. E. Hoadley, the city 
electrical engineer of Worcester, and in an interesting article 
which we print in another column, he gives some authorita- 
tive particulars regarding the history of, and results attained 
by, the National Electric (Free) Wiring Company in 
Woroester. The company entered that city in 1898, in 


which year it obtained only 18 consumers. In the next year, 


1899, practically the same number were added to the mains, 
while this year the figure was nine. In all, some 44 con- 


_впшегв dealt with the company in two to three years, a 


result Mr. Hoadley is quite justified in describing as dis- 
appointing. The cause of this want of suocess appears to 
have been that the additional penny charged as hire- 


purchase price on each unit consumed, meant an extra 25 


per cent. on the bills for energy—8 condition far from making 

the wiring “ free ” to the consumer. Because consumers were 

few, the wiring company desired to be permitted to “free” 

wire only those lamps burning long hours, and failing to 

obtain consent to this course, terminated their agree nent by 
D 
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six months’ notice. The operations of the company up to 
the end of 1899 had, we believe, led to the connection of 
about 1,800 8-0.р. lamps. At other places much better 
results had been attained : thus at Taunton about 5,000 lampe, 
at Blackpool 6,500, and at Wallasey the surprising number 
of about 12,000 8-c.». lamps had been fitted under the 
* free" wiring conditions. 

Mr. Hoadley met the difficulty at Worcester by advising 
his Council to go in for assisted wiring on a sort of hire- 
purchase agreement, quite distinct from the statutory 
obligation to supply energy. We believe that a somewhat 
similar plan has been proposed by Mr. Bishop for Wigan, 
which he calls the instalment system. In his case, the total 


cost was to be repaid by payments at the rate of 10 per cent. 


on the completion of the work, and the balance in quarterly 
payments. At Worcester the work is to be done by local 
wiring contractors to the designs of the Corporation electric 
lighting department, while the consumer pays roughly 108. 
per £10 for the services rendered by the Corporation officials. 
The system of deferred payments requires the consumer to 
pay down on completion of the work one-tenth of the cost 
of the installation, se. the amount certified to be due to the 
wiring contractor and the Council's fee for the specification, 
&о., and the balance can, at the option of the consumer, be 
spread over three, five ог seven years, and paid by quarterly 
instalments, including interest at 4 per cent. on the out- 
standing belance. On the rental system, a sum of 1s. 3d. is 
charged annually for every lamp installed on the premises of 
the consumer. No other charge is made on this system. 

There seems to be little doubt that it is bad policy to mix 
up payments for wiring with electricity bills, The consumer 
should clearly understand that his account for energy 
supplied, which is comparable with his gas bill, amounts to 


so much, and that the other charges are purely of the nature. 
of a hire-purchase payment, whether for electric lighting. 


fittings or for а piano. He is then on a footing with con- 
sumere who have bought outright. Further, as Mr. Hoadley 
points out, the “ free wiring method of charge operates in 
direct opposition to the principle of the demand indicator, 
and the knowledge that each unit carries an extra burden of 
#d. or 1d. must tend to deter profitable or long-hour con- 
sumers from wiring. The objection to the rental system, 
that it encourages economy by restriction of lampe, and that 
it is not likely a man would instal lamps freely in ont-of-the- 
way places equally well lighted with gas, is met by the use 
of the demand indicator for assessing the energy bill. In 
any case, the rental system does not seriously deter, even if it 
does not direotly facilitate, the wholesale wiring of houses and 
small business premises, 

The Local Government Board apparently do not intend to 
block the way by refusing to sanction loans for the purpose 
of assisting wiring. As the Board is prepared to consider 
such applications, no objection can be taken to ita having 
fixed the period of repayment at 10 years. We hope that 
the question of assisted wiring may be fully discussed at the 
forthcoming Municipal Electrical Convention, and that 
information in detail respecting its success may be given by 
the representatives of different localities where it is adopted. 
Southport, Wigan, Worcester and other places where the 
instalment and rental systems are being tried are, we con- 
sider, going the right way to satisfy the public, and the 
undertakinge, as, in our opinion, nothing is to be gained by 


the device of calling something * free" that is far from free, 
or by proceeding on lines that inevitably lead the consumer 
to believe the price charged for electricity is very high. 


Electric Shock Fatality.—On Friday last at Mars Iron- 
works, Wolverhampton, two men were fatally injured by 
electric shock. It appears that there is an electric plant at 
the works used for lighting the premises, and through come 
misadventure at present шора, one of the men unfor- 
tunately came in contact with a wire which, it was thought, 
was not in use at the time, though, as was subsequently dis- 
covered, a powerful electric current was passing through it. 
His companion went to render assistance, and he, too, 
touched the wire, the result of the shock being that both 
men received fatal injuries. They were conveyed to the 
Wolverhampton Hospital, but both died before reaching that 
institution. Mr. В. A. Wilcock (borough coroner) opened 
an inquest on the bodies on Saturday, and then adjourned 
the inquiry for a week. Evidence only of identification was 
mate A post mortem examination of the bodies has taken 
place. 


= Electric дайта а Нов —Тһе е 
jenna corres ent telegraphing on 5th inst. gives 
following ш of a fatal electi railway accident which 
occurred between 8 and 9 o'clock on Monday night in the 
neighbourhood of Buda-Pesth :—‘ The line is a suburban 
one, running between Buda and the picturesque hillside 
summer resort of Auwinkel. Being a Monday, and the 
weather being fine, thousands of excursionists had gone out 
to spend the day there, and were waiting at the station to 
return. In order to shunt the car on to the down line it is 
driven up the hill a short distance, and only takes return 
passengers on coming back to the station. There was, how- 
ever, a rush for seats before the car could be shunted. 
The driver had alighted to transfer the regulator handle to 
the other end of the car, and the guard had, according to his 
own acoount, been pushed off in the crash, during which 80 
ns had crowded in. It is not known exactly how the 
e was let loose, but, before anybody seems to have 
realised а had happened, m over-orowded u, impel 
speeding downhill at the pace of an express train, im 
by its on weight, the electric cr;tat having been shut off. 
After covering about 13 kilometres, it reached a sharp curve 
and capsized. The terror of the passengers was inoreased by 
the darkness which had already set in. Two men and two 
women were killed on the spot. There were eight or nine 
people severely injured, and others sustained bruises and 
severe shocks,’ 


Obituary.— We learn with deep regret of the death on 
the 7th ult. of Mr. Frederic Wyles, late assistant electrical 
engineer at the Waterloo Station since the year 1883, 
which took place at his residence at Oottenham Park st 
the early age of 39 years. The late Mr. Wyles wss 
an exceedingly ig officer, and won the esteem and 
respect of all who knew him, and by his death the L.8.W. 
Railway Company have lost one who would have undoubtedly 
forged his way tothe front rank of the railway electrical 
engineering world, The late Mr. Wyles was a member of 
the Institution of Electrical Engineers, and also of the 
Society of Arts, and took an active interest in both these 
societies. The interment took place at Wimbledon New 
Cemetery on the 12th ult., when there were about 200 rail 
way men present, beside many members of the family, to 
whom the utmost sympathy is extended in their gree 
bereavement, 


Royal Institution—Owing to indisposition, Sir Hen] 
Roscoe was unable to deliver last week's Friday yan di- 
course оп “ Bunsen.” The lecture was, therefore, for 
him by Sir Wm. Crookes. 
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ENGINE WORKED BY BLAST 


FURNAOE GAS. 
Ах important development in the application of gas engine 
power has recently been brought to a suooessful issue at the 
works of the Soció:é Cockerill, at ing. For some years 
the utilisation of blast furnace gases 
occupied the attention of gas engine makers, 
and in May of 1898 the conditions under 
which blast furnace gases could be used 
for motive power were described in a paper 
read by Mr. Adolphe Greiner before the 
Iron and Steel Institute. 

Since then the solution of the problem 
has been sought with untiring z al and 
energy by the engineers of the Société 
Cockerill and by M. Delamare Deboatte- 
ville, and as a result a 600-H.P. gas engine, 
worked by unpurified gas taken from the 
Seraing bieet furnaces, has been erected, 
and has been running sucoeesfully віпое 
November, 1899. | | 

Oar illustration, fig. 1, gives a general 
view of the engine, while fig. 2 shows а 
200-H P. engine worked bya similar gas, 


BLOWING 


and driving а dynamo which has been in 
use day and night for about two years. 
The principal dimensions of the blowing 
engine are :— 
as cylinder diameter . 51 inches 
Air oylinder 5 daw: Y „ 
Stroke T ae 55 „ 
Revolutions per шшще ... 80 
I horse-power .. about 700 


From a paper read at tbe annual m.ecting 
of the Iron and Steel Institute by Mr. 
Adolphe Greiner, we learn that aoourate 
trials of this engine have quite recently 
been made by Mr. Hubert, professor at the 
Liége School of Mines, in the presence of 
Mr. Witz, of Lille Mr. Bryan Donkin, 
Prof. Meyer, of Gó:tingen, and other leading 
scientific men and iron-masters. 

Oa the first day of the trials (March 
20th) the engine was tested simply as а gas 
motor. The air cylinder was discon 
and а suitable friction brake fitted. The 
brake horse - power varied considerably 
throughout the day from 561 H.P. to 
670 H P., the mean daring the trial being 
575 H.P. 

The mean calorific value of the gas as 
determined by the oalorimetrio bomb of 
Prof. Witz was 984 calories per cubic 
metre (110 Th. U. per cubic foot). As 
measured by Janker’s calorimeter, it was 
860 calories per cubic metre (97 Th. U. 
per cubic foot). The consumption of 

brake horse-power-hour was 111:4 cubic 
eet, and per indicated horse-power 90 86 
cubic feet. 

On the second day, March 21st, the " 
engine was run as a blowing engine. The : 
quality of the gas ap to be rather | 

e first day, and the con- 


better than on AN QJ С>) 

sumption per horse-power-hour correspond- oy: 

ic: Aog er. ie (е) 
thermal efficiency is remarkably 

high. The ratio between the thermal value N 

of the power developed and the heat of SET d 

combustion of the gas used is 30 per cent. ; 

The proportion of work done in compresi 


This blowing N oan easily furnish 
on of 150 to 160 tons 
per 24 hours at the Seraing blast furnaces. 
wing to the success which has attended the use of the 
genes from the blaat furnaces without any farther cleaning 


oov WAGNER 
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than that usually adopted when similar gas is burned in 
boiler furnaces, orders have been received from а works in 
Lorraine for three 1,200-н.р. blowing engines for the pro- 
duction of 300 tons of pig iron from oolitic limestone 
containing 30 par cent. iron. The new engines are ex- 
pected to blow at 25 to 30 lbs. per square inch when 
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Fic. 2.—200-H.P, Gas ENGINE. 
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8) shows the manner in 


Our illustration (flg. 
is taken the blast furnaces to the 
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PATENTS. 


[OOMMUNICATED | 


Ат the annual dinner of the Association of Ohambers of 
Commerce, Mr. C. T. Ritchie, M. P., President of the Board 
of Trade, dropped some interesting remarks on the subject of 
our Patent Laws, referring particularly to the old question of 
examination into applications for patents. 

In Great Britain and Ireland the Patent Office has been 
supposed to provide abridged copies of specifications of all 
5 во that an applicant coul make a search therein {о 

nd out whether his invention was wholly or in part a new 
invention, and во that he might limit his claims to what was 
actually new in his own invention. Thus any examina- 
tion by the Patent Office as to novelty in the invention has 
been considered superfluous. If the applicant takes out 
a patent without a search, or knowing after a search that his 
invention is not new, his patent can be annulled. It is 
bad and the fault is his own. | 

Now, this is just the point where some legislation is 
required. Many bad patents are held and money is raised 
проп them as good assets for years before they are questioned. 

oo often are they found without novelty when it is too late. 

The abridgments for many years were a long way behind 
time, and a search only brought up а knowledge of prior 
patents to within some years, so that even a conscientious 
applicant might apply for a patent for an invention two or 
{эм years old, quite unknowingly. If Mr. Ritchie’s 
committee can bring the abridgments into a shape easily 
searched and ap to date, the difficulties in the way of ascertain- 
ing the novelty of an invention will be, to a large extent, 
removed. But, in spite of every facility for examination by 
investors and their agents, there is always the possibility of 
patents being obtained for old inventions and sold as new 
Inventions. 

In U.S. America, and in Germany, the applications are 
subjected to a strict examination by the Patent Office. It 
is not left to the applicant to make a search to satisfy him- 
self, the search is made to satisfy the Patent Office before a 
patent is granted; the result is, that no old inventions are 
re 


Of course, we know that Patent Office examinations have 
their abuses as well as their uses, both in America and 
Germany; bat if the examination were strictly confined to 
the novelty of the invention, and nothing but published 
specifications accepted as proof of want of novelty, it 
would be an improvement on our present system. Examina- 
tion should not go beyond an E into novelty, for when 
'it extends into the question of patentability, or whether 
any invention is disclosed in the specification, as is done 
in Germany, grave mistakes are almost certain to be made 
and many good inventions refused protection.. 

What a alight difference there is between an old and 
inefficient invention, and a new and efficient one, is often a 
matter of great surprise. The practical man looks at it in 
Re and exclaims, * Why did nobody think of this 
before? : 

We will just take one example in our own line—the three- 
wire distribution system now universally in use, the patent 
for which was said to be bad for want of novelty, but was 
upheld by the High Courts as being good. 

The old three-wire system was worked with two outers and 
a middle wire and with two generators before the date of the 
disputed patent, but the middle wire was not brought into 
the generators. This system was called the multiple series 
system. Dr. Hopkinson and Edison simultaneously conceived 

simple idea to connect the middle wire to the junction of 
the generators. Immediately this was done, an old ineffectual 
invention became a new and universally successful one. 
Now one could hardly blame an unpractical Patent Office 
examiner, comparing the old with the new, for in this case 
failing to see much evidence of invention, if he drew out a 
diagram of two generators in series and two series of lamps 
on three wires; by a stroke of his pa he could join the 
middle wire to the generators in the diagram. This stroke 
would be all the difference between the old and the new. It 
would indicate novelty, and on that groufid a patent should 
be granted ; but there would be great danger of an examiner 
failing to see the invention, and if at liberty to question 


whether there was invention or not, a good invention might 
be refused patent protection. 

Few errors are made on the question of novelty; the 
mistakes are made when examiners go into the questions 
which only highly trained specialists can decide. On the 
whole, we think examination for novelty would be an advan- 
tage in our country. 

Another question raised was, that of working an invention 
in the countries where patents for it are taken ont. Many 
Britons and foreigners take ont patents in countries where 
there is no intention of manufacturing the articles or work- 


ing the processes patented. The idea is to keep the produc- 
tion at home, and by means of the foreign patents compel 


the foreigner to import the subject of the patent from the 
home manufacturer. France has а law which attempts to 
compel the foreigner to асе in France. 

This is a difficult subject to deal with; we have suffered a 
good deal through this freedom of the foreign patentee. 
Americans obtain patents here and then claim a monopoly 
to use and sell apparatus made in America; it is only when 
the patents are expiring that they commence manufacturing 
here. This is all, of course, quite legal; Britons do the same 
thing in foreign countries where it is allowed. 

According to the old Patent Law, a patent was granted to 
protect a “new manufacture," to benefit the inventor fora 
time of monopoly, and to benefit the community by the 
* new manufacture. The patent was never designed for 
the sole benefit of the patentee even at home, much less for 
the sole benefit of the foreign patentee. 

course we obtain considerable benefits from all 
inventions communicated to us, whether production is 
carried on here or not, but the full benefits to which the 
community are entitled in retarn for the grant of а patent 
cannot be reaped if production is not carried on in the 
country granting the patent rights; there certainly seems 
some room for improvement in our patent laws on these 


~ 


is that which besets the poor inventor who finds his patent 
infringed by "S opponents. The expenses of a patent 
case are quite prohibitive except to the wealthy, ав so many 
issues oan be raised by the alleged infringere. A patents 
court of justice has been suggested with a specially qualified 
jadge, but whether this would meet the case or not, we must 
eave our legal friends to decide. It is evident from the 
President of the Board of Trade’s remarks that we are going 
to have some alteration in our Patents Laws, and as these 
closely affect our industries, we think the questions touched 
upon of considerable interest, and worth carefal pondering 
by our manufacturers. j 


THE SIEMENS DYNAMO AT THE PARIS 
EXHIBITION. 


We illustrate on the next page the Siemens multipolar 
generator for coupling direct to the Willans vertical triple 
expansion engine, an illustration of which we gave in our 
issue of May 4th. 

It has a rated output of 2,050 E. H.P., 2,780 amperes at 
550 volta, which, however, can be exceeded by 20 per cent. 
for short periods without riek of injury to engine or dynamo. 
The normal speed of rotation is 200 revolutions per minute, 
which is bigh for such а large output, and as a result the 
set is of unusually small dimensions and weight in propor- 
tion to its horse-power. 

The generator is of thc type known as Siemens 16 B. 
108/21, and the field eta consist of a circular ring of 
cast-steel, 14 feet outside diameter, made in two halves. 
There are 16 inwardly projecting poles, forming part of the 
ring casting, each of which carries a bobbin wound with 
high condactivity insulated copper wire. 

The armature is of the slotted typs, built up of a number 
of toothed segments of sheet-iron, supported by а cast-steel 
spider, the built-up core being Bro ed with ач 
ducts. Each slot contains four solid copper bars, ii 
with a special material, which retains its mechanical and 
insulating properties at a higher temperatare than the machine 
can ever attain under working conditions, The bars are 


ints, | 
Another difficulty which the President did not touch upon, 
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connected so as to form a multiple circuit aingle- wound 
drum winding. The end conneotions are of the barrel type, 
and they receive thoroughly good mechanical support, во 


that the risk of breakdown of insulation is reduced to a 


minimum. 

The commutator is 66 inches in diameter, and has 616 
segments of hard copper insulated by carefully selected mica of 
the best quality. It is so arranged as to permit of the removal 
of sections without pulling the whole commutator apart, and 
is long enough to allow of axial adjastment of the brushes to 
prevent ridging. 

The brushes are made of specially prepared carbon, 19 
to each spindle. They are carried by aluminium holders, 
and are held with a uniform pressure upon the commutator 


The essential feature in an incinerator should be the com- 
plete combustion of the refuse consigned to it, thus rendering 
the products of combustion absolutely innocuous and iu no 
sense a source of annoyanoe to those living in the neighbour- 
hood. A very frequent complaint is that the escaping gases 
carry with them fine particles of dust in suspension, which 
are carried to considerable distances when there is any wind, 
and become a source of great annoyance. This can be over- 
come by care in the design of the flue leading from the 
farnace to the chimney and by attention in the charging and 
working of the incinerator. In the discussion on Mr. Newton 
Russell's paper, which was read at the Institution of Civil 
Engineers last session, Mr. Stephen Terry drew attention to 
two ingenious devices which he had patented for ridding the 


Тнв Srmumss DymAMO at TEB PARIS EXHIBITION. 


by means of steel springs. Flexible strips are provided 
Which give positive contact between the bh holders and 
the gun-metal bar to which the cable connections are made. 
The brush arms are fixed by insulated bolts to horizontal 
projections from the cast-iron ring which can be rotated for 
adjustment of the brushes in the usual manner. 

The sole pes of the dynamo carries an outer bearing 

vided wit 

ng to the lubrication. 

The weight of the dynamo, complete with sole plate and 
bearing, is 60 tons, the armature, including commutator and 
spindle, weighing 29 tons. 


THE TOWNS’ REFUSE PROBLEM. 


(Concluded from page 946.) 


UNLESS the term refuse destructor ія a misnomer, the apparatus 
must be capable of dealing also with street sweepings, which 
are not valuable as fertilisers to any degree, and thus are not 
of value to land, and will not burn in an incinerator unless 
mixed with house refuse in a considerable proportion. Road 
sweepings form no inconsiderable proportion of the house 
_ Yefuse. The quantity of town refuse collected ranges from 
800 to 400 tons per 1,000 of population per annum, while 


the road sweepings have been estimated by one authority at 


about 150 tons per 1,000 of population per annum. 

It is clear that the heat value of such material must 
flactuate between very wide limits, and that any such result 
as even 1 lb. of water evaporated from and at 212? F. р 
pound of refuse must have been achieved under more or less 
exceptionally favourable conditions, and cannot be taken as 
the figures that would be arrived at on dividing the number 
of pounds of water evaporated from and at 212° F. during 
any one year by the number of pounds of completely consumed 
refuse passed through the furnace, 


a stair and rails for inspection and for attend- 


— — — 
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flue gases of all dust, The principles upon which these 
paratus were based were similar in each case, the area of 

e flao being increased, thus reducing the velocity of the 
pe and deflecting planes, against which the gases impinge, 

ing placed in the flue in such a position that the dust 
collected fell into suitable bins, 

In earlier types of incinerators the odour given off from 
the chimney was more often than not of an extremely cffen- 
sive character; so much so that Mr. Jones, of Ealing, intro- 
duced what he called a fume cremator, by means of which 
the gases were rendered odourlees and innocuous. The cost 
of working the fame cremator was a considerable item in 
the total cost of destruction, and with modern high tem- 
perature furnaces the need for a separate fame cremator is 
minimised. Even with the best constructed furnaces 
it is quite conceivable that with certain kinds of 
refuse the products of combustion may carry with them 
an objectionable odour unless the working of the furnace is 

ted according to the character of the refuse charged, 
and the experience of those living in the neighbourhood of 
incinerators bear out this contention. Every effort in the 
management of an incinerator plant should be directed first - 
and foremost towards the fulfilment of this one absolutely 
essential condition— the complete combustion of the refuse 
and the deodorisation of the escaping gases. 

From the very nature of refuse, combined with the 
variability of our climate, it is quite clear that the average 
value of refase is little more than a mere figure of speech, 
the heat value of the refuse received at an incinerator must 
vary within very wide limits with every load that is brought 
in, and thus is cman Pura pigs for the production of steam 
to anything approaching the extent corresponding to the 
“average” heat value, if an approximately constant load 
proportional to this average value is to be provided for. 

ndoubtedly the heat produced by the burning of the 
refuse can be put to some ure, but it must be for some pur- 
pose which does not depend for its efficiency or economy 
upon a more or less constant heat supply. Up to the pre- 
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sent, it may be said that the only really satisfactory use to 

which the of combustion of refuse has been put is in 

grinding up the clinker from the furnace for manufacture 

into concrete paving blocks or mortar. Where there is a 

demand for this, the oost of working the incinerator can 

adag greatly reduced by the profit on the sale of this 
uot. 


We are not aware of киш instanoe of eleotrio light bein 
economically and satisf y produoed by steam 

in boilers combined with incinerators where refuse, and 
refuse only, is burnt. In the case of the incinerator at 
Shoreditch, which is freely quoted by advocates of the 
Ир of obtaining electric light from refuse, it will be 
ound that, according to the figures given in Mr. Newton 
Russell's paper, 8 lbs. of ooal were burnt per unit of electrical 
e nerated, in addition to all the refuse. Now, the 
Pall and St. James's and the Westminster Electric 
Supply Companies, both of whose load factors do not appear 
to be во as that obtained at Shoreditch, manage to 
generate a unit with about 53 lbs. of coal; therefore, the 
value of the refuse at Shoreditch would appear to be equi- 
valent to that of 23 lbs. of coal per unit generated. 

Now, during the year ending March 25th, 1899, the total 
energy metered to consumers from the Shoreditch plant, 
including 131,140 unite supplied to the refuse destructor for 
various mechanical purposes, was 1,031,348, corresponding 
to, say, 1,150,000 units generated. The refuse burnt was 
26,201 tons, which, acoording to our argument above, must 
be equivalent in calorific power to 


1,150,000 x 275 _ 1,410 tons of oval. 


2,240 
Hence 1 Ib. of refuse should be equivalent to 1:410 Iba. = 
26,201 


0:054 lb. of coal, and as such ooal may be taken to be 
capable of evaporating 10 lbs, of water from and at 212? F., 
the combustion of 1 Ib. of this refuse should be equivalent 
to an evaporation of 0°54 lb. of water from and at 212° F. 


This, in our opinion, is much nearer the result that may . 
fairly be expected from the combustion of refuse in practice 


year in year out. 

It is not possible to arrive more accurately at the water 
evaporated per 
Mr. Newton Russell points out that the coal burnt was mixed 
with the refuse in generating the above number of units, 
апа the only test mentioned in the paper in which ordinary 
domestic refuse alone was used is one of five hours’ duration, 
when a little under 1 lb. of water is stated to have been 
evaporated from and at 212° F., by 1 Ib. of refuse. It is 

y necessary to point out how entirely unreliable such a 
result must be, as during so short a test, even with ooal in 
ап ordinary boiler, it would not be easy to minimise the 
effect of unavoidable inacouracies of measurement, but when 
dealing with refuse as a fuel, the possible difference between 
the state of the fire at the commencement and at the end of 
the test would have a considerable influenoe upon the 
evaporative result obtained. 

Farther, it is not likely that such a test would be carried 
out at an T unfavourable time, hence it must be 
taken as being—if anything—above the average of the 
result usually obtained. Even 24-hour tests of an incinerator 
do not yield any reliable results upon which to base the per- 
formance of inci ra generally—unless, of course, the 
24-hour tests are repeated at sufliciently frequent intervals 
over а complete year. The variation in the character of 
refuse during the winter months and during the summer is 
most marked; in fact, it is doubtful whether house refuse in 
summer can have any appreciable calorific value, as cinders, 
exoept from kitchen fires, are of course absent. The five- 
hour teat above alluded to took place on January 10th, 1899, 
from 8 a.m, to 1 p.m. What result might reasonably have 
been the test been carried ont in July or 
August, witness deponeth not; nor would it, we think, be in 
the interests of gold from the dustbin” theorists that a 
trial of house refuse as a fuel should be made at such an 
exceedingly unfavourable and doubtless equally inconvenient 
time, even рать it is merely intended to compere with 
results obtained iu de convenient and favourable period. 

It must be remembered that our remarks are 
chiefly towards the value or otherwise of an incinerator 
for steam raising. We do not suggest that the heat of 


pound of refuse over the whole year, since 


combustion cannot be utilised, nor that it should not be 
utilised, but having to the variable character of 
refuse from load to load, during winter and summer, and 


in various towns, we assert that it is in oe 


misleading to attach any value whatever to the 
of “average” refuse. There is no such thing 


orifio value 
as average 


significance to practical men. What d be thonght of 
the engineer who burnt megass, and peat, and lignite, and 
brown coal, and Welsh coal, and anthracite in his boiler 
furnace, and then attem to give a definite value to the 
average calorific value of his fuel, especially when he did not 
know whether Welsh coal or peat would be the next load 
thrown into his store ? | 

Mr. Healey, in his recent paper on the economic di 
of town refuse, draws attention to several important points 
which should be observed in order to ensure the apparatus 
working at its greatest efficiency as an incinerator. He 
points ont that regularity shguld be in all operations во as to 
maintain, as far as it is possible with such fuel as refuse, a 
minimum amount of fluotuation of ure -in the 
furnace, The tendency of workmen is to clinker and level 
up all the furnaces as rapidly as possible, which would be 
followed by a considerable interval during which no work 
would have to bs done. Daring the earlier part of this 
interval, however, the tem ure of the farnaces will fall 
very considerably, and as в result the [irr will escape after 
being only partially consumed, thus defeating the primary 
object of the incinerator. 
. Mr. Healey also refers to forced draught for incinerators, 
but does not, we think, lay safficient stress upon the great 
importance of mechanical draught (whether foroed or induced) 
as an element in the successful destruction of refuse. 

Owing to the very variable nature of refuse, it is essential 
to employ some means of furnishing the necessary air for 
combustion, which admits of variation to suit the type of 
fuel to be burnt. Natural draught is a function of the dif- 
ference of temperature at the base of the chimney, and of 
the surrounding atmosphere, At a time when the tempere 


ture of the destructor furnace has sunk, owing to some par- 


ticularly wet loads of refuse which may have been tipped 
into the furnace, the temperature of the gases at the base of 
the chimney will have sank toa proportionate extent, thereby 
weakening the draught just at the time when it ought to be 
stimulated. The condition of the atmosphere also has a con- 
siderable influence upon the extent of natural draught, which 
therefore varies according to circumstances quite ontaide the 
control of the stoker. 

With mechanically stimulated ht, the air spaces 
between the fire bars need not be more than } to 3ths of an 
inch wide, which is of very great importance in a furnsce 
which has to consume a large proportion of dust and sundry 
small particles of matter. 

Mr. Healey devotes в considerable portion of his paper to 
the subject of boiler setting and the arrangement of flues. 
The latter has an important bearing upon the degree of com- 

leteness with which the deleterious constituents of the pro- 

пов of combustions are got rid of. Mr. Healey also seems 
to take for granted that high temperature furnaces are esser 
for complete incineration. While opr sympathies are enti 
with Mr. Healey in this direction, there are, we believe, 
some anthorities who still advocate low temperature furnaces. 

Mr. Healey also mentions the subject of moving firebars, 
but does not enter into a discussion of the relative merita of 
the varioussystems in use. It may be assumed that moving 
bars are essential to even moderately successful barning of 

moving bara, as well м 


have an important bearing 
No doabt the 
best results are attained when the motion of the fire bars s 


— — ed Mr. Healey's views in 
e endorse Mr. s views 
but t to find that not sufficient den i laid upon the 
time element in such testa. When deali refan 
deatructors from the point of view of general usefulness, onè 
is not concerned so much with finding out what 
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possible performance of which the incinerator is capable, as 
with the determination of ita average performance h- 
out what might be termed one complete cycle of its fuel 
supply. The results obtained during 24 hoursare no criterion 
as to what the performance would ba during any other period 
of 24 houre, and as the character of the refuse varies with 
= season of the year, it gen clear 5 e 
results, extending over a period of one year, yield t 
only reliable data upon which to base ап estimate of the 
value of the incinerator as a means of destroying refuse 
or of raising steam. 


— 


CURRENT SPECIFIOATIONS. 


XV.—MANOHESTER TRAMWAY EQUIPMENT. 


BUMMARY. 


Scope of Tender.—Overhead equipment of three routes of electric 
tramways. 


truction. 

Specified Date of Completion.—October 31st, 1900. 

Penalty for Late Completion —£50 ver week. 
pew ulations as to Payment to Workmen.—Unsatisfactory. Beo 

. 

Stipulations as to Removal of Foreman.—Batisfactory. 

Stipulations as to Arbitration.—Ba А 

Specified Terms of Payment.—80 per cent. on material delivered 
and work done as work proceeds; 10 per cent. six months after com- 
pletion; 10 per cent. 13 months after completion. 

Date for Receipt of Tenders.—June 90th, 1900. 


Mr. C. Н. Wordingham, M.LC.E, the well-known ойу 
electrical engineer of Manchester, is responsible for this 
specification. It is interesting from the fact that though 
only 94 miles of track are at present to be converted to 
electric traction, this will be rapidly followed by other routes 
until the whole of the extensive network of tramway lines for 
which the city has long been noted are electrically equipped. 
It is a striking evidence in favour of electric traction that as 
soon as the lines have come into the possession of the 
раш а change from horse to electric traction has been 
upon. 

Centre pole construction is demanded for about a quarter 
of the route now scheduled for conversion, the greater part 
of the remainder being equipped on the span wire system. 

Feeder cables will be under another contract, and 
although provision is to be made in the tender for fitting the 

le bases in position, these will be supplied to the contraotor 

y the Corporation. 

As there are difficulties in the way of definitely determinin 
at the nt time the exact system to be adopted at 
points along the route, а bill of quantities has been pei pares 
and sent to tenderers, so that it will not only be possible to 
directly compere the different offers reoeived, but also to 
adjust the contract sum to suit the actual work done. 

Extra prices are asked for at which the contractor will 

эмеш and fix aro lamp brackets for either centre or side 


po 

A number of designs as well as samples of fittings are to 
be sent in with tender, to enable the Oorporation to rightly 
appraise the different offers they receive, and a number of 
stringent tests will be made with the insulating material pro- 

to be employed. The insulation resistanoe of the line, 
when completed, must be such that it passes the following 
test :— 


The insulation resistance of the up and down trolley lines 
tively shall be tested (a) тош іпе is ins 


$ 
Е 
Е 


divided by tbe number of miles of trolley line included іп the test, 
and in case, (5), not less than 10,000 ohms, divided by the number о? 
miles of trolley line included in the test. In both cases the measure- 
ments being made in damp weather, and the resistance determin 
after electrification for one minate with the negative pole of a battery 
giving not less than 500 volts. 


The trolley wire is to be donble throughout, and of 0°4 
inch diameter, the line being suitable for use in conjunction 


with & straight under-running trolley. 
The dete of completion Е аны ively short, and in 


letting and кета of standard rates of wages. 


view of the heavy penalty, the following clanse seems to be 
unnecessarily severe :— 


The Oorporation will afford to the contractor all reasonable facili- 


importance of non-interference with the continuity of electric 
supply to the city, but discretion should be allowed the 
engineer to grant some compensating extension of time for 
any undue delay thus caused. 
anday work is strictly prohibited, except with the express 
sanction of the O on. | | | 
In dealing with the Leeds contract a few weeks we 
found it n to call attention to the actory 


labour conditions included in the general conditions, and we 


t them in that our renders шау | 


mination of his entire contract with all its attendant 
penalties, because one of the firms from whom he purchases 


The contractor shall execute the works by his own workmen, work- 
directly under the contractor at a daily or hourly rate of wages, 
and (except with the consent of the Corporation) not by он 


% 
g 


such consent being ever accorded, except under and subje 
its terms and conditions in every respect. Jf the 


| 
; 


f 
by himself or his agent shall give or o gratuity to any 
ot agent ol ап (without prejeitioo to the other 
remedies of the ) forfeit to the corporation a sum of £100 


man or workmen to execute the works,or any part of the works, in con- 
sideration of the payment of a sum or sums by the piece, or according to 
results (except where the written consent of the corporation shall have be 
obtained to that mode of payment), shall be deemed a gub · letting of portion 
of the contract. 


Clause 30 referring to rates of wages, reads :— 


The contractor declares that the contractor now pays, and the con- 
d the executors, 


tract, or any part of it, shall and will continue to pay during the sub- 
sistence of the coniraet to his, her, or thetr workpeople the regular 
standard of wages obtaining in the Ойу of Manchester, if and 
во far as the work is there, [ | 
which the work is executed, as the case may be. Compliance with 
this condition is of the essence of the contract, and in the even 
хоо от репова беш employed at any time, or from time to time, 
or about the work at a rate of pay or less than 
standard of it shall be lawful for the Corporation, by notice 


: 
| 


y payment is thereafter made to such perion. 

employed at less than the r as 

shall be lawful for the соон ада they are hereby expressly 
ot 


thorised, either by resol to 
— 2 said city, or by sabstantive гек. 
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tion of sach Oouncil, absolutely to determine the contract, which deter- 
mination shall take effect from and after the date of such confirmation 
от such resoluti n of the said Council; provided always that such 
determination shall be without prejudice to all claims either of ths con- 
tractor or the Corporation for, or ia respect of, work executed, or 
materials supplied апа accepted, or matters arising prior to such 
determination, but such delermination shall not entitle the contractor to 
make any claim against the Corporation for damages or otherwise in 
respect thereof, or of any loss or ex which may accrue to the con- 
tractor in conse thereof ; provided also that nothing in this clause 
contsined be deemed to authorise or entitle the contractor to 
assign or sublet the contract, or any part of it. 


THE 3,000-VOLT THREE-PHASE RAILWAY 
| AT COLICO, ITALY. 


Bg E. К. SOOTT. 


From an electrical novelty point of view, probably the most 
interesting exhibit at the Paris Exhibition will b» the plans, 
details of the electric cars, &o., for the 65 miles of electric 
railway which the Adriatic Railway Company are laying 
down at Colico, Italy; the bare conductors from which the 
ig draw their energy being worked at a preasure of 8,000 
volta, 

The objects to be exhibited include details of the line 
equipment, models of a transformer sub- station and a parlour 
motor carrisge of 300 нр, besides switches and other 
details. These will be exhibited in a pavilion which is being 
specially built by the Adriatic Railway Company, and which 
will be ready by the end of July. The line itself will not 
be ready for use before the end of 1901, but Messrs. Ganz 
and Oo. erected some six months ago, an experimental line 
of 1:6 kilometre at Buda-Pesth on which all the details are 
being oarefully worked out. 

The lines pe converted are those of L:oco-Oolico, 
Colico-Sondrio, and Oolico-Ohiavenna, which are at present 
worked by steam. 

- The necessary power will be derived from a 98-foot fall on 
the River Adda; the head race is three miles long, and 
at the power station at Morbegno (10 miles from Colico) 
10,000 H.P. will be available. It is proposed to erect three 
units of 2,000 H P. each, consisting of turbines and Ganz 
three-phase alternators, generating current at a pressure of 
20,000 volts and 15 periods per second. 

At intervals of about 64 miles there will be 10 transform- 
ing stations, reducing the pressure to 3,000 volts on the 
trolley wires, which a 8 mm. ‘a сш Both the 
primary secondary lines are on the same poles, except in 
the tunnels where the lines are fixed to the foot The two 
overhead wires are 8 feet apart and the rails form the third 
conductor. The passenger motor cars are to have four 
motors, each 150 H.P. Two motors only will be in circuit 
at the maximum s of 38 miles an hour, the other two 
being thrown into circuit, when the train of 65 tons weight 
ascends gradients of above 1 in 100 at 19 miles per hour. 
When the four motors are in use two of them take current 
not from the trolleys but from the other two motors ; in 
this way it is said that the speed is reduced to one half 
without loss of energy. There are to be five passenger 
trains and two freight trains, the freight trains being run at 
about half the above speeds and having a maximum capacity 
of 200 tons, they are hauled by а 600 н р. locomotive. 

The whole of the line is divided into single parte, each of 
which is supplied with current from the sub-station next 
beyond it, this being done to ensure greater safety in working. 
When one block signal indicates “stop,” the next part of 
the line is not supplied with current, and in case of interrup- 
tion of current the Westinghouse brake comes on auto- 
matically, an important feature, on a line with steep grades. 

This line is of international importance, because the 
Adriatic Railway Company is one of the two largest railway 
concerns in Italy, controlling as it does the whole of the 
railway network down the eastern portion of the kingdom. 

The decision to undertake the work is the direct result of 
the guecessful operation of a short length of electric railway 
from Milan to Monza, and it is further interesting to note 
that the company are so pleased with the way things are 
shaping, that they already oontemplate equipping electrically 


the Bologna Firenze line, which is several hundred miles 
long, and crosses the highest points of the Appenine range 
of mountains, 

The Mediterranean Company, who control the railway 
system on the west of Italy, are following suit, and have 
already obtained the royal deoree to a project, which will 
require 10,500 н.р. Electrical engi also railway 
engineers, will therefore need to watch these Italian 
ments closely, for as was the case with the Tivoli Rome 
transmission, it is again falling to Italy to give the engineer- 
ing world a lead. 


CYLINDER CONDENSATION. 


Ir is a strange thing that the interaction of the metal of s 
steam engine cylinder, and of the working steam, has 
received so little attention from engineers, though it must have 
been recognised by Watt when he wrote the words “ keep the 
тш as bot as the steam that enters it," this being the 
object he songht by the steam jacket. Watt must have had 
very olear ideas on steam engine economy, for he made of 
his jacket simply an enlarged passage way for the steam on 
its way from the boiler to the engine. These jackets are 
"imp? thoroughfare jackets, and their action has been 

ed as resembling the robbing of Peter to pay Paul. 
But this is hardly a correct view to take of the action that 
00008. 

If steam were a non-condensable gas the above view would 
be correct. In such a case, however, the jacket would not 
be needed. Steam is a readily condensable gas, and for 
practical purposes may be considered as containing two 
separate quantities of heat: (a) that nece to raise the 
temperature of the water to the point of ebullition ; (ò) that 
n to convert this heated water into steam without 
change of шк, This second quantity of heat 
is usually termed the latent heat. Its 5 from 
steam reduces the steam to water without reduction of tem- 
perature. Its addition to water simply increases the kinetic 
energy of the molecules, enlarging their path and velocity, and 
steam results. When the steam to an engine is first passe 
round the jacket, it keeps this as hot outside as though it 
were immersed in the boiler, and this added temperature 
causes а flow of heat through the cylinder wall towards the 
cooler inside surface. 

The inside surface is cooler, because it is not always er- 
posed to steam of full pressure. For half the time it и 
exposed to the exhaust tem and rarely is it exposed for 
more than a quarter of the time to fall boiler temperatare. 
If heat thus travels from the jacket to the inside of the 
cylinder, this heat must come from somewhere. It comes 
from the latent heat of the steam in the jacket, and by 
this abstraction the steam is reduced to water. Here comes 
in the important point to be observed, neglect of which bas 
led to such erroneous conceptions of jacket action. The 
jacket is maintained at boiler ure and temperature 
because it is at the boiler side of the engine valve, and with 
sufficiently large steam pipes is kept fully supplied. We 
have thus arrived at the fact that in preventing some of 
condensation in the cylinder, other condensation has bæn 
made to take place in the jacket, where, then, does the 
economy come in? It comes in at the fact that the water 
formed in the jacket may to a extent be drained out of 
that jacket as water. If the cylinder is above the boiler, the 
water will flow back to the boiler by gravity, returning to 
the boiler all bnt the latent heat that has gone in keeping 
the cylinder warm, or, rather, in warming it ready to reoeive 
its next charge of steam. Oondensation has been trans- 
ferred from a vessel in which the ure varies 
is constant. 


such volume that the terminal in the cylinder is 
always higher than the Нуран Шо care: It ought to bt 
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lower, and it would be lower in a cylinder that neither 
absorbed heat from nor gave out heat to the working fluid. 

The steam thus given off absorbs its latent heat from the 
cylinder walls, and so long as any water is still unevaporated, 
it will continue to evaporate nntil the metal of the cylinder is 
reduced to the temperature corresponding to the exhaust 
pressure. The more slow the rotative speed of the engine 
the greater will be the perfection of this re-evaporation, and 
the deeper into the cylinder wall will extend the cooling 
effect. Similarly will the time of action of the jacket be 
increased. Whence follows the general experience that 
jackets are more efficient on slow speed engines than on those 
of rapid rotation. 

It equally follows that if by any means the cylinder could 
be maintained throughout as hot as the boiler, there would 
never be any water condensed on its interior eurfaces, and 
there could be no re-evaporation, for there would be 
nothing to re-evaporate, and there would be very 
little oooling of the cylinder during exhaust. In the 
thoroughfare jacket, water bas been kept out of the cylinder, 
and by so much is there less re-evaporation to perform, and 
economy results. It is possible to imagine instances where 
even well-designed jackets are wasteful. This might be the 
case where the steam entered the oylinder very wet, and 
there was a large mass of water re-evaporated during exhaust, 
but with fairly dry steam a jacket cannot be conceived to be 
capable of causing loss if well designed and drained. 
The Corliss valve obtained a high reputation as an economical 
valve, and gave a huge fillip tosharply acting cut-off motions, 
becanse its real action was not at all i Placed 
opposite the exhaust port in horizontal engines all water 
entering the cylinder with the steam was shot directly 
across the cylinder into the exhaust port. No doubt 
some of it was evaporated during expansion, but it absorbed 
no heat from the cylinder walls, and when the exhaust valve 
was opened, the water it sn was hurried away at 
once, The Oorlisa valve was successful as a cylinder drier, 
not as a cut-off valve. 

It is perfectly obvious that, except for such differences as 
may be introduced by the clearance volumes, all steam engines 
working at equal pressures and expansion would be equally 
efficient if they had cylinders P ceris of that, impossible 
quality denoted by the term adiabatic. This being во, it is 
equally obvious that the relative efficiency or economy of 
steam engines working at the same pressure and expansion 
ratios must be entirely governed by the factors that control 
the interaction of the steam and the cylinder walls. Given 
dry steam throughout the stroke, there could not possibly 
be apy re-evaporation, and the calculation of efficiency would 
follow on the lines set down by Rankine. In practioe, the 
efficiency obtained depends upon those factors that deter- 
mine how much water there shall be in the cylinder. These 
factors are, in the main, four in number. They are the 
ratio of expansion; the ratio of the internal surfaces to the 
weight of eteam contained by them ; the quality of such sur- 
за. Ше тар of brin or ipe he perite де э 
of expansion is, of course, closely connected with the ratio o 
the internal surfaces. d 

The immediate effect, of preventing cylinder condensation, 
and at the same time not ing the out-off, is to reduce 
the power of the engine. This has probably led some 
observers to doubt the value of devices for preventing con- 
densation. But the reason is not far to seek. By prevent- 
ing the condensation a much less weight of steam is admitted 
to the cylinder up to cut-off point. In each case the cylinder 
is full of steam to the same point, but in one case there is a 
large quantity of hot water, and in the other little or none. 
The water evaporates as expansion progresses, and fattens 
up the diagram, but it is a wasteful means of producing 
steam. With dry steam in order to get equal power the cut- 
off must be a trifle extended, so as to admit the necessary 
amount of steam to give the requisite diagram area. But 
even then the steam really admitted is less in weight than 
when the steam was wet. In this latter case, probably 
one-third of it condensed daring admission. More steam 
really entered but did not make itself felt; it did not 
appear on the indicator diagram at cut-off. More was thus 
visible just before the exhaust opened, and a measurement 
of the discharge from the surface condenser would show 
even a greater increase. 

The apparent anomalies in steam engine practice all arise 


from the causes which lead to the phenomenon of condensa- 
tion, and would all be explicable did we know the true facts 


‘as to these causes. 


FREE WIRING. 


By E. E. HOADLEY, A. M. I. B. H., City Electrical Engineer, 
Worcester. 


IN a great many places in England there are stations that 
have been in operation for five or six years, and are now 
getting into that condition in which their maximum load or 
their lamp connection does not inorease во quickly as it did 
in the first two or three years of their existence ; in other 
words, the chief public buildings, business premises, hotels, 
and those private houses whose oocupiers can well afford to 
pay for installations are already taking a supply, and 
some inducement is in order to get the smaller 
shopkeepers and the oocupiers of the smaller houses to use 
electricity. 
The chief obstacle to its use by this class of people is 
undoubtedly the large amount of money which must be 
spent to cover the first oost of wiring and fitting up their 
premises, premises of which in many cases they are only 
quarterly tenanta. | | 
That it was desirable to assist this class of consumer was 
recognised some few years ago, and for this purpose (among 
others) the National Free Wiring Company was formed. 
This company has started operations in a great many towns 
in this country, and by ite efforts a very large number of 
consumers have been connected to the mains by the various 
companies and municipalities; consumers who in all 
probability would not otherwise have become users of 
electricity. 
Here, in Woroester, the Free Wiring Company started in 
1898, but owing to various causes has not met with as mach 
success as elsewhere. In 1898 only 18 consumers were 
obtained by the company, in 1899, 17, and this year, down 
to the present date, when the company’s connection with 
Woroester ceased, nine. m 
These results can only be looked upon as disappointing ; 
investigation and inquiry from consumers have elicited the 
following as the probable causes: — The business was 
worked in conjanction with another town, in which the 
supply was just being started, and where customers were 
plentiful; for this reason business in Woroester did not 
receive that amount of push which was necessary if many 
consumers were to be obtained. 
Consumers complain that the olauses in the agreement 


relating to purchase of the installation are unnecessarily 
harsh, and the extra charge of 1d. per unit on all elec- 


tricity consumed is practically an addition of 25 per cent. to 
their electricity bills, and in the case of publicans is even 
more, being very nearly 30 per cent. 

Laat autumn the Free Wiring Company gave the Corpora- 
tion notice that, in order to make things pay in Worcester, 
they would be unable to wire bedrooms, &., on the free 
wiring system, and could only wire them if they were дав 
cash for such lights, and asked to be allowed to amend their 
agreement to that effect. To this the Corporation would 
pot agree, as the larger proportion of the free-wired con- 
sumers were drawn from the oocupiers of private houses, and 
the system would not be of much benefit to these unless a 
man could have his bedrooms wired. To this action of the 
Corporation the Free Wiring Company replied by giving the 
necessary six months’ notice to terminate their agreement. 

At this stage, ав I was convinced of the benefit of helping 
a consumer to wire his premises, I induced my Committee 
to go in for a scheme of free wiring for themselves, A scheme 
was prepared by the town clerk and myself, approved by the 
Council, and as great doubt was expressed ав to whether the 
Local Government Board would grant a loan for such a 
purpose, а letter was written to the Local Government Board 
asking if they would entertain an application for a loan for 
free wiring. The Board replied that they were p to 
consider such an application, but if they did grant a loan it 
would have to be repaid in 10 years, 
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After this reply, application is now being made for а loan 
of £1,000 for free g in the city of Woroester. 

In our scheme the chief points that were kept in 
view were:—(1) To make it as cheap and attractive 
as possible to the consumer; (2) to allow the consumer to 
mom in almost any way that suited him 

; (8) not to interfere in any way with the trade of the 
local contractors, but to further the putting in of good work 
and well designed scoessories; (4) in cases where the con- 
sumer only hires the installation, to ch 
lated at a certain sum per lamp installed, and not to add a 
certain sum to his electricity bill for every unit of electricit 
consumed. That there is a good deal to be said fora 
against each method I am well aware, but an ce of 
both methods has led me to believe that the per 
lamp installed is the better way. 
he chief objection to this is that it is ible that a 

tradesman may only instal lamps in his window or shop, 
where he uses them but a very little time per day, and may 
not instal them in dark &e., where he will use them 
many hours per day. ок however, will, in some 
measure, be overoome, as installation will be planned, 


e 


&o., by an official of the Corporation Electricity Department, 


who will advise the consumer how to use his lamps to the 


best advantage. | 
By the other method the best customers of the electricity 
works are penalised most, and many people who would be 


profitable consumers from the works point of view, $^, 
would use a large number of units per lamp installed, аге 
deterred from having their ївев wired. 

In oonolusion, I should like раа thanks to the 
Town Olerk of Woroester (Samuel thall, Eaq.), and to 
Mr. O. D. Taite, electrical engineer to the Southport Cor- 
porsaan; for their kindness and help in the preparation of 

scheme. 


BILLS BEFORE PARLIAMENTARY 
COMMITTEES. 
Мовтн Mwrrorotiran Exzoraro PowER BILL. 


Mr. H. A. Brown presided over a Select Committee of the House 
of Commons to consider the Bill of the North Metropolitan Electric 


subsequent days. Mr. Littler, Q O., apponi for the 
moters of the measure, and the various local b in the N of 
London, h whose arcas ho company” ше asking for powers 
& in opposition £o the Bill Harrow Electric t and 


that the com which was prom 
on the principle which had by successive Parlia- 
mentary Committees that the larger the works supplying a district 
with , and the more varied the demands th 


embraced бу о Company 0a aree e eastern half of the County of 
Middlesex, a derable portion of the County of Hertford, and a 
small part of Essex. The uled oom d Enfield, 


Waltham Oross, 8t. Albans, Friern Barnet, Southgate, 
Green, Hendon, Finchley, Harrow, and Wembley. In some of those 
districts there were $ T and tramways which were sure 
to be run in the fature by electricity, 


large manufactories which would, no doubt, be to get 


good many 
a good supply of electrical energy for power purposes, if it could be 
supplied on ad us terms The company, under the Bill, 
sought power only to and authorities who had 
ir amg authority to sell city. The company would sell 
to them w and they would sell to the consumers. The only 
compulsory powers which the promoters asked for war poner 
to open up the streets and roads for the purpose of 

down their mains. It would be within kd уры of the 

authorities to dictate absolutely to the compan routes which the 
maios should take, and if мар сею they 


generating stations of their oon. Не antici- 
IF light railway companies would 
d it advantageous to obtain their power from them. If that 
nticipation correct, the company would be able to supply 
ower for ting on very cheap terms, because they would have a 


him a rent calcu- 


explained, the obj-ct of the romoters was to te and trans 
the pci who eld take ib whAlesle, and afterwards 
distribute it in detail to consumers. 

Mr. Barrous Ввоуни, QO.: 5 of the local 


ving their 
the electric energy to the c^n- 
ould take their supply from the Power Company ?— 
based their 


hting purposes. ey pr to 
lay down plant for үш 8,000 xw ; but they only put the maxi- 
mum demand at 6,000 KW., thus mE 2.000 xw. for reserve. The 
would Ъз 15,300,000, and the estimated 


агу 
„In addition, there is £80,000, the cost of the engines ко 


à 1 be £22,000. The 
ture for generation and distribution would be £5 
Mt ia th rice to ly at ?—Three-halfpe 
e price you propose to supply at ?— nce per 
unit, which we consider a very tempting price. Оп the assumption 
that we dispose of 18,000,000 units per annum, that will produce 
& gross revenus of £81,250. From this will bave to be ded 
£52,209, the cost of generation and distribution, which 
net profit of £29,050, equivalent to 7 per cent. upon 
leaving £1,750 as balance to be carried forward. Continuing, witness 
lained that the adopted was that known as the two- 


to have a third cable, 
ш posifbility ofa distziot being оті of me mrpr Each of the 
cables would be equal to the transmission of 2,000 H.P. 

Replying to Mr. Огасра BaacaLLAY, Q.O., the Wrruzos said it 
was correct to say that really the details of the scheme were the same 
as those of the oters of the Darham Bill. Of course, their 
scheme was m by the different circumstances of the two 


districts. 

МЕ ee Сози к evidence on behalf of the 
vanoy Board in favour of the Bill, and said that the scheme 
of great benefit in the business of tbe River Les, 
: 8 

тет. i 

Mr. J. W. Bwan, F.R.B., the next witness, was examined as 
feasibility of the scheme, and gave it as his opinion that elec 
could be transmitted with perfect safety as proposed by 
moters of the Bill. It was now possible to transmit economi 
over large areas ele wbich had been generated at 
on it would be a very much 


Y 
Р 
: ud 


aA 


genera 

Mr. J. В. RAWORTH gave 
distributing the electricity from a central generating station over 
largo and he felt sure that local authorities 
would be able to supply consumers more sonon i they frst 


ra stations of their own. 
КТ е оа adjourned until June 19th. 


LEGAL. 


————. 


‚Овомртон & Оо. (re THE BiectaicaL Powss ByWDiCATE, 
LIMITED). 


In the Queen's Bench Division on Thursday last week, before Mr. 
Justice Wright and a special jury, the case of Crom & Oo. (re the 
Electrical Power 8 te, Limited), came on hearing. 
Bray, Q.0., and Mr. or were counsel for the plaintiff company, 
and Mr. Terrell, Q.O., and Mr. Dunham for the 
Mr. Bray said the plaintiffs, Messrs. Crom & Oo., were a well- 
known electrical manufacturing oompany, ving largo works at 
Ohelmsford, and offices in London. defendants, the Electrical 
Power Byndicate, was at present in liquidation, but the Jury must not 
think it was insolvent, for the shareholders had had all their money 
returned, with a dividend ‘of 100 cent., and there were 


F 


which would be sufficient to pay a further dividend of some 250 per 
cent. It was a company that had done its work, and was 
being wound up because it had done its work, and plaintiffs 
claimed to have a title to some of ita assets. Messrs. Orompten 
and Oo. claimed that having rendered large services in the 
promotion, and after the promotion of the syndicate there 
was an agreement made by which tiffs and other companies 
which had rendered similar should have the right 
to be contractors to the syndicate for euch electrical plant and 
machinery as they would in the ordinary course require. They had 
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under those circumstances 
advised to apply to Mr. Orompton, who, he knew, was 
in the electrical world. Mr. Orompton was 
be present at the trial, counsel explained, because 
away in South Africa with the Volunteer Royal Engineers 
Х and Mr. Addenbrooke had inter- 
the m in great detail. Mr. Orompton and 


um 
E 
3 
| 


in 
+ 
40 
Q 
as 
E 
Ё 


ltimately it was arranged that Messrs. Orompton 
parker, us slastiinal claginestag sepes ta Wobei Moe, 

g company ver , 
to the syndicate. It was estimated that the 
total work to be done by these firms would amonnt to about £150,000, 
of which each was to receive as nearly as an equal share. 
Ол Beptember 10th a minute was 


ey were to be the contractors for a new com to be formed. 


үп 
on 
i 


Orompton. A of (which counsel 
), an ’ claim was that they were entitled to at least one 
third of the profit on the contracte for the and plant for 


Mr. TanRELL: We admit there is a minute in a bock, but that does 
contract. 


поё amount to a 

Mr. Bray said the defendant syndicate, after consulting with 
Mesers. Orompton who advised them as to a scheme, to sell 
‚ all the iseued shares to the Midland 8 


His LompeurP: Why should they not? If evidence is tendered on 
that t, I shall be obliged to exclude it. Did the Midland Oor- 
construct their works ? E 
м: ри: Тыр мае not done so yet. They have asked us to 
tender, and we did, but they did not give it to us, and they have not 

given it to anybody else. 

Mr. TERRELL: Because your tender was £20,000 above anybody 
else’s. | 

Mr. Миггов then read the affidavit of Mr. Orompton, head of the 
plaintiffs firm. 

Mr. Justico Waicur said it a that there had been 


be adopted after. It was not а contract to do work, bat a reward 
for certain services rendered to the promoters by entering into a con- 
tract to make another contract if called upon to do so. It was, 

fact, a contract to give them an option. It was ultra vires of 


Mr. Baay, in re у to а remark of Mr. TunnmLLS, mid that every- 
Oallender 


Mr. TERRELL said he had not. 
Mr. Bray said the directors had voted to themselves £4,000. 


Mr. TunBELL said that was absolutely untrue. He, of course, made 
йб ascusatiog acsi his laarned friend, | 
After some remarks from bis Lonpsutr, counsel on both sides had 
а consultation, and as a result announced that terms had been 
arrived at under which the defendants were to pay plaintiffs £750 
without costs. Ds 
His Lorem: I have no reason to question the propriety of that. 
Tbe oase was then withdrawn from the jury on the torms stated. 


METAL MARKET.—Fluotuations in May 
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TELEGRAPH FÉTES AT THE PARIS 
EXHIBITION. 


One of the decisions of the Volta Centenary Oongress of 
Telegraphiste, held in June last, was to gather the delegates 
together again at а reunion in Paris to be held during the 
Exhibition period. The arrangements are now practically 
complete, and we are able to give the first English notice of 
the details of the programme. The celebrations are to 
extend from August 19th to August 26th, the period 
coinciding with the International Congress of Electricians. 
A strong committee has been formed, composed as follows :— 


COMITÉ D'ORGANIBATION DES FÊTES. 
Cours D'HONNEUR. 
* бн ОМ Mall де ipi des 
ostes eg Té!ógraphes (M. erand). 
Presidents 4 Monsieur le Sous-Becrétaire d'Etat des Postes ct dos 
Télégraphes (M. Mougeot). 
М.М. Lavy, Ohef du Cabinet du Ministre. 
н Causel, Chef du Oabinet du Bous-Becrétaire d'Etat. 
» Gody, Directeur de la Caisse Nationale d'Epargne. — 
- ongue, Directeur de |’ А 
н Barbarat, Directeur du Matériel et de la Construction. 
„ Blanqué, Directeur de la Comptabilité. 
n do Laboulaye, laspecteur-Général des Postes and des Té°é- 
gra 


phes. 
n Darog, | do. do 
„ Wünschendorff, do. do. 
» Porrin, do. do. 
»  Vasbsnder, do. do. 
» W do, do. 7 


COMITE D'ORGANISATION. 
President.—Mr. Ansault, Directeur de l'Exploitation Postale. 
M. Mio, Directeur des Postes and des Té!ézraphes 


| de la Seine. 
Vice- — Frouin, Directeur des Services Electriques de la 
. Région de Paris. 


Membres. 
М.М. Joyeux, Receveur Principal des Postes de la Seine. 
и Jacottey, Obef du Bureau de la Oorrespondence postale 
internatiopale. , 
»  Btoullig, Obef de Bureau 4 la Onisse nationale d'E 
1 ot, Directeur des Postes & des Télégraphes de la 


» de anes Directeur des Beaux. Ambts. de. la Ligne 
u B. O. 


» Меутає, Inspecteur des Postes des Té'égraphes de la Seine. 

» Vivier, Inspecteur des Beaux Ambts. de la Ligne du Nord. 

„ Rabuteaa, Receveur ppal. des Postes des Télégraphes ä 
Bordeaux. 

и Berres, Roceveur des Bareaux de l'Exposition. 

„ Ріеггё, Ohef du Poste Oentral télégraphique de Paris. 

„ Bins, Ohef du Bureau de la Correspondance télégraphique 


internationale. 
И — Directeur des Postes and des Té'ézraphes de Beine 
arne. 
" Mese; ge Directeur des Postes & des Té ógraphes do Beine 
ise. 
»  Babourain, Inspecteur des Postes & des Té ézraphes (Scas. 
électriques). 


» Heugas, Reer. ppal. des Postes & des Télógraphes à Lille. 
n»n  Obarvin, Chef du Bareau Oentral té óphonique de Gaten- 


Amiot, Cis. ppal. au Bureau tó'égraphique du Mtere. de 
l'Intérieur. 


Becrétaire Géséral—M. Vidal de Lirac, Chef du Service Intérieur. 
T: ésorier—M. Ecarnot, Commis. principai des Postes et des Té!é- 
graphes au Bean. té ózr. de la Bourse. 


( М.М. Bezinson, Rédacteur au ler bureau du Per- 
sonnel. 
Dubois, Rédacteur au ler bureau de l'Exploita- 
"— N р! 


8. 
н Graux, Oommis. an té'égraphi- 
que Central. principai an poste (6:ртар 
An executive committee has been selected, and is com- 
posed ав follows :— 
President.—M. Fronin, directeur des services electriques. 
Members.—MM. Stoullig, Vivier, Vidal de Lirac, Amiot, 
Meyrat, and Ecarnot. 


The programme is as follows :— 
1. Reception of foreign and French delegates at the 
Ministry of Commerce by the Organising Committee. 


2. Visita of the delegates to the Exhibition, and the larger 
establishments of the administration. 

8. Ball at the Ministry of Commerce given by the Under- 
Seoretary.of State (M. Mongeot). 


4. Journey to Versailles and lunch. 

5. Special иык at one of the subsidised theatres, 

6. “ Good-bye ” banquet at the Exhibition. 

It is also expeoted that a further féte will take place at 
the Hotel de Ville, and arrangements are now being made 
with the Prefect of the Seine with this object. Facilities 
will be accorded to delegates for travelling and admission to 
the Exhibition and other places in Paris. 

The Marquis of Londonderry has granted permission to 
Messrs. C. H. Garland and О, E. Hall to be present at this 
reunion to represent the English telegraphists. The annual 
conference of the Postal Telegraph Olerks’ Association, held 
at Newcastle-on-Tyne in March last, elected them as their 
representatives, and the Postmaster-General has now given 
them permission to carry out the duties of their position. 


OORRESPONDENOE. 


Electric Launches on the Thames. . 


Your note in the current issue, and your leader of May 
иш, have indeed been of value and on ht dir m: am 
at the moment engag in preparing the detai a scheme 
for the adoption of electric boats for regular and rapid pas- 
senger service on the Thames, for one of the groups of 
financiers who now see an opportunity of establishing a ре 
fitable business by running а continuous service of comfort- 
able boats all the year round at short intervals, similar to a 
first-class tramway service. 

I must, however, take some oredit to myself for 
awakening the interest of the Dasly Май and the general 
poblic, as I wrote a letter to the above journal some time 

ore your issue of May 11th, and demonstrated the advan- 
tages of electric boats, including the points which you do 
not make, of the larger passenger capacity for the same 
sized boat when electrically driven as against steam, and also 
the far greater safety, owing to superior power of control 
vested actually in the captain’s own hands, 

In the electric boats which have been built on the Callow- 
Eok or * Vril” system, Mr. Cecil Callow and myself have 
both been agreeably surprised at the very economical and 
satisfactory results obtained with the storage batteries ; we 
are able to gauge to a great nioety the mileage of the boat 
and the maintenance cost of the batteries, and can fairly say 
that there are now no unsolved problems in electric boat 
construction, 

The inevitable time occupied in battery charging, we have 
now arranged, so that the boats can be practically in 
continuous service, by introducing interchangeable unit 
groupe of cells with automatic connections, which can be 
lifted in or out; or else if suitable, and this is generally во in 
ferries, by coupling the boat to а constant potential supply by 
charging cables at each stoppage. 

Justus Eck. 


Ohiswiok, June 2nd, 1900. 


The Protection of Insulated Wire. 


After reading Mr. Sydney F. Walker's article, and Mr. 
Bathurst's reply, it seemed to me that something was want- 
ing—that the authors had striven to get out of a groove and 
without success. Only Mr. Walker appeared to have started 
writing with the hope that something new would turn up, 
whereas Mr. Bathurst got inside his insulating conduit 
(which Mr. de Segundo so unkindly says he seems to be an 
advocate of), and was unable to find his way out. 

Mr. de Segundo’s letter carries us further, and although 
his argumenta are not new, they cannot be too widely known. 
No systems however perfect, no regulations however uniform 
or severe, can be made а success without a proper Scheme to 
suit the requirements of each case, without efficient inspeo- 
tion, and without careful testing. Insulating conduit ms 
be an excellent thing in some cases, but it is not the uni 
panacea for house wiring. There are even times when the 
“ bedstead tubing, which Mr. Bathurst so lightly dismisses, 
may be more useful. The moral I wish p ran is, that if wiring 
firms would all insist (some do) on asking their clients to 
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employ a consulting engineer to advise and inspeot, it would 
be better for everybody. Apart from the fact that the work 
would be done in a better manner, it would not be ко 
to crawl under so far in order to disconneot to wal 
upstairs in the dark, or to get out of bed to turn on the light. 
No man thinks of adding а ving to his house without 
employing an architect, nor does he have new drainage 
installed without getting the advice of а sanitary engineer. 
To be “advised” by a wiring firm’s foreman is to court 
careless work and inefficient application of the advantages 
of the electric light to the house which has to be wired. 


Y. Zingler. 
London, June 5th, 1900. 


INDISPENSABLE AOOESSORIES OF ELEC- 
TRIO TRACTION. 


Br HENRY E. P. OOTTRELL, A. M. I. O. . 


(Continued from page 908.) 


In the higher rated instruments, an auxiliary break is 
provided in addition to the final carbon break. These 
instruments, classed in accordance with their rating and 
type, are given in the following table :— _ 

In the extra standard switch types which are designed 
for circuits of the very largest capacity, the currents are 
carried through lami contacts in series with the 
actuating ooil of the instrament. The main break is 
between the laminated contacta, and is followed almost 
simultaneously by the auxiliary break which is in shunt 
with the main contacta, and is itself protected by a final 
carbon break of ample capacity, and the pro пв are 
such that these instruments can be closed with no r 
effort than that required to close an instrument ing 50 
amperes only. A special type of circuit breaker is con- 
stracted with double pole and double coil which opens both 
sides of a circuit when overload occurs in either; these are 
rated from 80 to 600 amperes with minima of 60 to 450 and 
maxima of 120 to 900 respectively. Where the voltage 
release is provided the coil belonging to this is 9 opa in 
shunt between the two poles of the circuit, and the under- 
load release is атайды | to open automatically when the 
current drops to zero,and is used when storage batteries 
are worked in series with the generators. Single-pole 
circuit breakers are also made for alternating currents of 
1,100 volta to 5,000 volts with a rating of 5 to 200 amperes 
and over, so that these instrumenta cover the whole possible 
field of circuit breaker practice. | 

The I.T.E.oircuit breakers act very fairly well as lightning 
arresters, the heavy coil acting as a choke, but it is far safer 
to add a special lightning arrester to each switchboard, and 
no other type comes anywhere near the sensitive type of fuse 
known as the “ Ajax” lightning arreater previously described 
in connection with car accessories, and this should be con- 
sidered as an indispensable accessory of every switchboard. 
In stations situated where there is a liability to heavy thunder- 
storms, it is often n to protect a switchboard by as 
many as three banks of lightning arresters, In such a case 
two are placed on the trolley side of each feeder circuit and 
one on the trolley side of each generator. One set is 
generally of the WP l-known water-tank pattern and the other 
two of the Ajax type. 

For electric traction purposes all switches have to be of 
the knife-edge quick-breaking type, with single, double, 
or рер and single and double-throw, according to the 
special service to which they are ada They are fastened 


like the circuit breakers to the awitchboards y either top 


or back connections, and they are all fixed on enamelled 
slate or marble bases of various dimensions. Many designs 
are in use varying to an indefinite extent in minor details, 
but all substantially the same in principle, the copper knife 
edges being held back by very powerful springs, and the 
actual contact not being broken between the knife edges but 
between special arrangements of copper springs and carbon 
rods which are easily replaceable at any time if burned 
through, All switches for heavy currents are protected by 


TABLE or I.T.E. OrgcurT BREAKERS. 


STANDARD SWITCHBOARD. 
Direct current. 


Extra. 
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safety fuses or cut-outs which prevent currents with 


pressures 
exceeding certain designed limits from passing through 


the switches and injuring or destroying the contacts, 


The “Anderson” double-pole double-throw knife switch is 


made in arn from 35 to 8,000 amperes ; similar switches 
are made with single and triple-poles, single and double- 
throws, The * Hanoock" quick-breaking switch (triple- 
pole) is made for smaller range of rating (25 to 500). 


Fd. 100.—. T. E. Oinourr BREAKER. Fra. 101.—I. T. . OrBcutr BREAKER, 
D. P STANDARD BwrTCHBOARD, DOUBLE- 


ALTERNATING CURRENT u 
Dountu Oor. 900 Amps. 600 V. 


рога. 3,000 Amps. 250 V. 
The Ajax switches have even a greater range than 
the * Anderson” make, as 10-pole switches of this type with 
a rating of 7,000 amperes at 500 volts (= 4,600 E. H. P.) 
weighing over 400 lbs., having been constructed. Single-pole 
switches of this type have usually a rating of from 35 to 
8,000 amperes, double-pole, of from 85 to 600, and triple-pole 
of from 150 to 500 amperes. 


An approximate rule for calculating the weight of switches 


from: the rating is the following :—For single-throw switches 


miog x? == weight of single-pole switch in Ibs. 


› 10 
= weight of double-pole siritahes, and 10 


x 


6 ў 2 
10 х9 weight 


of triple-pole switches. To obtain the respective weights of 
double-throw switches add one-third to each of the above. 
The average cost can also be approximately calculated 
from the rating as follows :—For single, double and triple- 
pole single-throw switches mp the rating by 2, 8 and 4 
respectively, and the result will be the cost in penoe, while 
for double-throw switches multiply the rating by 5, 9 and 18 
respectively to obtain the rame result.* 

The measuring and registering instruments mounted on а 
switchboard consist of ammeters, voltmeters and wattmeters, 
or potential, ourrent and work indicators and registers. All 
these instruments are based upon the principle of Depréz 
d’Arsonval’s well-known reflecting galvanometer, and vary 
chiefly in the arrangements of the scales and the registering 
device which is added. The best forms are made во that they 
can be used equally well in direct or alternating current cir- 
cuits. The difficulty in the latter case being involved in the 
elimination of all self-induction and to obtain a direct indi- 
cation of the rquare root of the mean square (effective or 
virtual) ntial or current strength. The principle on 
which this difficulty was overcome simply consists in the sub- 
stitution of special forms of non-permanent magnets for per- 
manent ones connected so as to counteract the self-induction in 
one portion by oontrary self-induction in another. The 
integration of the repeated and alternating pulse is mechani- 
cally effected by methods which are too well known to require 
description, and registration is also effected by similarly well- 
known devices, | 

The ** Weston " model of these instruments has been in use 
for several on both sides of the Atlantio, and is well 
and favourably known. The“ Keystone model, has, how- 


„„ prev high cost of copper, this gives results which are 
. 


tructed with 


rating 4 Я 
9 


ever, been steadily making its way in the favour of electricians, 
and presents many points of differenoe and probable 
superiority over the first-mentioned model. Both are what 
are known as dead-beat instruments. In the Keystone models 
the dials are illuminated by lamps fixed under a hood so asto 
cast no shadows, and easy to read by; the scales are 
open round the normal working point. Both potential ‘a 
current instruments are calibrated to the same d of 
accuracy, and their scales adjusted by standards the 
laboratory, so that they are equally iable (which is not 
usually the case); they are not affected by external magnetism 
or changes of temperature, all moving perts are on jewelled 
bearings, and they are contained in dust-proof cases, so that 
they are not subject to change or deterioration of any 
kind. Among the various types of these instruments 
for switchboard service are: Differential instrumenta for 
indicating the difference of potential between two or more 
generators running in parallel or on the same set of bus bars; 
polarity and detector galvanometers for determining leakage 
in the retarn circuits are also made of similar types to the 
preceding. The voltmeters are made of various sizes with 
working ranges of from 1 to 600 volta, and scales divided in 
toth to 10-volt divisions, while ammeters run from 5 to 10,000 
amperes in size, with scales with divisions of th to 200- 


 ampere divisions, and the wattmeters from 800 to 120,000 


watts divided into 2 to 1,000-watt divisions. For alternating 
current circuits milliammeter instruments are also con» 
mit ding scales. These. are such delicate 
and sensitive instruments that it is necessary to take the 

~ ‘Fig, 168.—LT.E, Оңривголр ВР. 400 Axes. 860 V. 
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Fia. 103.—I. T. B. Stamparp Swrroxpoarp ВР. 
80 то 600 Amps. 500 V. 


mean of two readings with the current flowing in opposite 


directions. ee is, however, distinctly prefer- 
able to the introduction of a mechanical brake to produce 
which the instruments for 


к currents of this make possess, without this objectional 
junct. | 


= 
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A вреоїа1 instrument, which is often of the greatest use 
ав a permanent adjunct to every leakage panel, is а galvano- 
meter and ground detector for constant potential cirouita, 
This is designed to indicate the ce of on 8 
line, and is made for use with both direct and alternatin 
currents. For direct current circuits the soale has a cen 
zero and there are three binding screws, the central screw 
for connection with the ground or return circuit, the other 
two with the positive and negative sides of the line. For 
alternating ourrent circuits the zero ів at the left hand of 
the scale and there are two binding screws, one for con- 
nection with ground, the other with either side of the line. 
Where the voltage of the primary is very high, then the 
шоп should be with the secondary of a special trans- 
ormer. A 

The function of the rheostat is to introduce a momentary 
resistance in the circnit with the object of Dd its 
Potential to the prescribed working limits whenever rom 
some cause the potential is run up beyond those limite, It 
therefore fulfils in an electrical plant functions analogous 
to those of а governor in а steam plant; in other words, 
while the first prevents the destruction of the plant through 
being run at speeds for which it was not designed, the other 

vents the ion of the electrical plant through 

ing run at pressures for whioh it was not constructed. 

The conditions which a satisfactory service rheostat should 
comply with are the following :— Я 

1. It should dissipate а maximum of heat in а minimum 
time, 


2, It should be fireproof, and no combustible material - 


should enter into its construction. 

8. It should be durable, and not subject to deterioration 
from oxidation or electrolysis. 

4. It ahould be compact and simple. 

5. It should be unaffected by heat, cold, acids, alkalies, 
oils, and other chemicals, 

6. It should be unaffected by vibration. | 

The passage of heavy currenta юш а resistance must 
necessarily generate great heat, and as the specific resistance 
of a substance varies considerably with its temperature, the 
problem to be solved in the construction of a satisfactory 
rheostat was to provide adequate means for rapid cooling 
Without at the same time in an way impairing the insula- 
tion of the rheostat coils, To afford a ready means of rapid 
cooling it is necessary, in the first place, that the surface of 
rheostat coils should be made as extensive aa possible rela- 
tively to their sectional area. 
do make the material composing them into flat. ribbons and 
not cylindrical threads ; as in the former the ratio of surface 
to sectional area can be increased to any desired extent, 
while in the latter it remains constant and is inde ndent 
of the dimension of the diameter of the thread; (2) that 


the other 
tely insnlated contact with в relatively large mass of 
metal possessing a very high specific heat that assist in 
the process of rapidly cooling. The ‘first desideratum is 


complied with b 
odd attaching yii one edge toa 


ol 

чере con- 
tinuously 5 watts per square inch of one surface and a 
10" x 10" plate = 100 square inches will dissipate 500 watts. 
The difficulty was to find a substance which was a good insu- 
for electrical purposes and at the same time not a bad 
conductor of heat, This material was found to be an enamel, 
closely resembling that with which iron culinary 
coated. This, as everyone knows, is not a bad beat conductor, 
but it is not equally well known that it is a most efficient 
for electrical and it has the further 
advantage of cementing one conductor to another while 
completely insulating them, and of bein absolutely 
moisture proof, and practically indestructible. A thin 
wall of enamel, thinner than that on an ordinary 
kitchen utensil, will oom letely withstand an alternating 
current of 2,000 volta. е production and application of 
Special enamel to electrical accessories to meet the require- 
ments of high and anent insulation, has been due to 
the Ward Leonard Electrical Company, of Bronxville, New 

York, U.S. A. Bc 
Desiderata 2, 8, and 5 are completely complied with, as this 
enamel is wholly unaffected by the temperatures to which ib is 
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. that to which it is subjected in the 


For this reason it is preferable - 


967 


subjected in normal rheostat use, these being not so high as 
of manufacture ; 
it is also absolutely non-combustible and non-oxidisable, and 
unaffected by chemicals. "E g 


(To be continued.) 
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SOME PROPERTIES OF SUPERHEATED 
STEAM. | 
| bou uris Med led to the Royal Society by Prof. 
Orbe 5 in of the thermo. 


Hence if we observe tho pressures and tem tures in super heated 
ated ditions, a simple - 
C Ee io TANE of the specific heat at constant pres- 
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and ted into more fally energised single 
molecules, and though at the same temperature, they really possess 


m 0 or 
n imam temperatures, Prof. Reynolds does 
поб find any indications of the state of perfect gaseousness even 
approxi y, and в formula, н = н, + с (T — 33) for 
the total heat of „E. of superheated steam at a tempera- 
fure, т (E., being heat of formation from 39°), be 
a to steam, though intended by its author for such 


peratures. us heric 
230° F. and 246:5" F. was 04317, and ' 
0:6482. The specific heat x p was found Чо be independent of the 


following thermo-dynamically correct formula enables a check to be 
made of experimental results :— 


б _ _ ô 
E (x p) = Ir (c x p), 


for if x p is independent of —œ then c x p must be inde- 


experimentally shown to be 
pressure, e 3 


dent of the tem таз 
Edspendent of h temperature and 
Integrating Thomson's formula ^7 E. 


effect c, and using the ex determined 

“Erna e medi lames» of pied sean ant 
pressures peratures were wer 

ration taken from known data in the saturated condition of 
Hence it follows that for any gas, in which Kp is inde- 


‚ steam. 
pendent of the pressure, as is the case for many gases, the last 


formula may be put into the form ЕР = (v. There F (p) 


denotes any function of the pressure. The variation of the cific 
heat with аркага із a property of most gases, though it is а 
received extraordinarily little tbis 


property that ved y and 

led to a good deal cf misconception in regard to ble tem- 
peratures due to oc mbustion, ore probably to a good deal of bad 
theorising on the subject of internal combustion Those who 


aze more specially interested in the subject of the thermal | 
of gases may study the monumental work cf Berthelot, or his various 
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pers in Les Annales de Chemie et de Physique. Many physicists 
have added their quota to the hidden mine of know! ; bat, some- 
how, the theory of disscciation, itself correct within limits, has been 
stretched to do a double duty to the exclusion of А proper recogni- 
tion of the variation of specific heat. 


BUSINESS NOTES. 


Electrical Wares Exported. 
Wirz ENDING Jun бтн, 1899. | WI Espme Jons bru. 1900. 


Adelaide ‘ . Value £60 Alexandria .. .. Value £218 
j Teleph. mat... .. 96 Amsterdam .. as ae .. 806 
Amsterdam .. ew 5% Bangkok .. T #6 .. 1 
Bangkok .. Beira. Teleg. mat. aie .. 101 
Bombay... 171 Bombay  .. РР $5 .. 21 
Boulogne ©» 98 » Teleg. mat. . 49 
Buenos Ayres. Teleg. mat. 1 Boulogne © ёе . 20 
aa - T .. 1716 Buenos луна e is , 217 
саре domes sx 15 .. 8,505 “ eg. wire . of 
Colombo .. es Не s 15 Calcutta = ae 
ice " 015 Е Teleg. wire 507 
E e 0 mat. Town oe ee 
East London 75 Chinde E 124 
Flushing 10 Copenhagen. Teleg. mat. 104 
burg ee . ee ee 140 ee ee ee 74 
Hiogo T gs EA .. 840 Gibraltar. Teleg. mat... 25 
Hong Kong А v . . 1,075 Gothenburg us 9 11 
Launceston.. T © . 85 Hamburg. Teleg. mat... 400 
Madras ©» e m . 13 Hankow  .. ae i 20 
alta.. x эе 22 Hi 90 
Melbourne .. ЗР E 808 L ton 15 
99 Teleg. mat. 116 890 
Montreal .. .. .. 70 | Ostend 850 
Ostend LE ее ee ee 15 ee ee ee 63 
pere. Teleg. mat. .. . 198 Rio Janeiro.. s т» 80 
Port Elisabeth  .. e 023 Rotterdam. Teleg. wire B8 
ee ee . 90 Rouen ee . Ф 76 
Бап (СҺШ) Ее 54 Bt. Petersburg . 480 
Shanghai M 123 | Shanghai .. .. .. J 
А . mat. 484 Singapore. Teleg. mat... .. 483 
Bt. Peters . Teleg. mat. Эў Sydney С y 779 
Stockholm. Teleg. mat. 1 Teleg. mat. 1.910 
Bydney ie mat ` 965 Tokio. Mein 115 
» eg. me • alparaiso e 
Telepb. m . 1,806 
Tientsin. Teleg. mat. ‚ 1,190 
n ee ee . 215 
ee е. эе ee x 148 
Total £16,205 Total .. £8,855 


Foreign Goods Transhipped. 
i Rio Janeiro. 95 tons teleg. wire 
Stockholm. Telep. .. Value £70 


Total va 270 


Acetylene Саз Lighting in India.—The railway 

ig angle кш ый et 

em « n 

patent, the contract kaving been given to Mes art. Lockerbie, Limited, 

of Birmingham. There will be a total of about 200 lights employed 
to illuminate the station and approaches. 


Bankruptey Proceedings.—A receiving order has been 
А, W. Hirst, electrical 


Total .. £50 


The Manchester Courier says that on Ist inst. a receiving order was 
^made in the Manchester Oounty Court George Herbert 
Bentley, 63, Oross Lane, Earlestown, carrying on business as an 

electrical engineer at 8, Grafton Street, Earlestown. The first 
meeting is arranged for June 15th at Manchester, and the public 
examination for July 6th at Warrington. 


Books Received. —“ Traction Electrique," by Eric Gerard. 
Paris: Gauthier- Villars, 1900. 3 fr. 50 c. 

“p of the Thirty-third Annual Oonvention of the 
American Institute of Aro * 1900. Washington, D.O. :— 
Gibson Bros, 


Catalogues and Lists —Mesers. E. F. Moy, Limited, 
: send us a circular sheet of their distributing fuseboards. 

The B.T H. Oo. price list, No. 92 (May п will probably bs 
useful to many municipal electrical e and tramway men, for 
it deals with overhead line material and gives numerous illustrations 
and particulars of same. ` | 

Messrs. Rowland Oarr & Oo., ironfounders, &c., of Lime Street 
Square, E. O., send us a wall card showing electric light and 
traction castings, such as lamp and trolley poste, switch pillars, con- 
duits, junction boxes, &о. 


The Copper Market in May.—The last issue of Messrs. 
Н. B. Merton & Oo.’s statistical uler shows that stocks have 
gained 1,800 tons during the month of May, while prices have fallen 
£3 10s. per ton, this set back having occurred in the early portion 
of the month. Daring the latter half of May a gain of 2s. 61. Re 
ton in the price of G.M.B.'s was registered, and on May 31st this 
stood at £73 5. as com with £76 15s, on April 30th last. The 
total supplies during May have amounted to 25,240 tons, which is 
3.700 tons above the average supplies during the last 12 months. 
North America is again responsible for the greater portion of this 
gain, having shipped 13,431 tons of copper to European аз com- 
pared with 6,635 tons in May, 1899, and an average of 11,500 tons 


. or coil through a 


ently grasp the guide 
that end which is nearest the palley to which it delivers 


for the 12 months ending May 91st, 1900. The shipments from 
other countries " amount to 5,169 tons, as compared with an average 
of 4,170 tons for the whole year. Ohili shipped 2,600 tons to кои 

May, a gain of 600 tons on the average for the 12 months, 


during May were 22,836 tons, and adding the amoants shipped to 


America, the total consumption amounted to 23,511 tons. 


Electric Driving in a Bleaching Works, — A 
beautifully illustrated pamphlet has been published by Messrs, A. J. 
King & Oo., bleachers and finishers of Macclesfield, in connection with 
their Paris Exhibition exhibit. The pictures show the works and their 
machinery, including the electric lighting and power plant. It is 
believed that these are the only works in the United Kiogdom where 
all the principal machinery from the grey room to the packiog тоо 
л electrically 220 660 Tae к С, шеш ап гие 

opkinson dynamo amps. A volts.), supplied by Mather 
Platt in 1696, and driven xa large water-wheel; and a combined 
= and dynamo supplied by the same firm in January 8 
set has a capacity of 1,200 атре. at 105 volts. It гор 


Fire.—We are informed that а fire which occurred at 82, 
Victoria Street on 31st ult. spread to the laboratory of the Нети 
Electric Light Oompany, Limited, and did considerable 
Nearly all the l x ini was destroyed, and delay mast 
necessarily occur before it can be replaced. The company has 
already started work and it is believed that this check to the 


0 mentof the Nernst lamp industry will not delay the work 


J. 


Improvements in Means for Straightening and 
Straining Wire.—In winding bobbins for electro-magnets and 
other apparatus, it is usual to draw the wire frem the supply dram 
tension device whereby it is strained. object 
of the invention which we now dercribe is to prevent the wire 
becomiog damaged owing to its fouling or to its g abruptly best 
during the operation, for which purpose it is, according to this 
invention, passed through one or more flexible tubes which serve to 
straighten and guide the wire passing through it or them. In cee 
arrangement, a tension device comprising three grooved pulleys 
arranged triangularwise in a suitable frame and one of which is 
braked by ап adjustable spring washer bearing its boss, is 
provided with receiving and delivering tubes, which 


respectively direct the wire to the аы. palloyi: мок which it 


passes, and from the pulleys to the bobbin on which it is being 
wound. Bach guide tubs consists of a copper or other wire 


the pitch of whose coils is such that the guide tube forms a flexible 


compression spring; each sp ^ 
gripping or clamping support v h may be secured to the frame d 
the tension device and may conveni 


which it receives tbe wire, as t 
approximately conform to convolutions which may 


e case may be. Buch a guide wil 


. occur in the wire and will tend to straighten them out; should # 


fail to do so and should it catch in a convolution or kink of the 


it will become compressed as- the wire continues to be wound оа te 


bobbin, and will thus obviate excessive tension being put on tbe 
wire bafore the operator has time to stop his machine, thas ре 
venting damage to the wire and delay in winding. The бехи 
compressible guide tubes may, in some cases, be formed of ойе 
material than metal, such, for example, as india- rubber. 
appliance is made and used by Messrs. Mavor & Ooulson, Lim! 
of Glasgow. . ; 


Inspection Chambers and the London Baildiag 1% 
An important point has been raised under the London Building 
Act which affects all electric lighting authorities in the me 
It appears that the district surveyor summoned the Whi 
District Board for constructing inspection chambers in the 
without firat notifying and obtaining hie sanction, and that е 
magistrate decided against the Board, whieti was fined. At : 
same time he expressed his willingness to stato а onec fea the Ну! 
Oourt. A letter embodying those statements was placed bore 
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Bhoreditch Vestry on Tuesday, when the Whitechapel Board inquired 
whether the district surveyor for Shoreditch, where there are over 
1,000 inspection chambers, had acted ina similar manner. During 
the discassion it was elicited that no action had been taken in Bhore- 


p 
moderately high pressure." е "John Bull" is claimed to bs 
and large wearing 


surfaces throughout ; and, what is a matter of extreme importance, 


the makers “ will always hold a good atock of all sizes of these engines." 
Among those described and illustrated in this list are the aperi ы 


follows :— 
Average indicated H.P. .. ss T ss Ps vs ia 
Water used per н р. per hour, including that condensed in 
jackets and lost by radiation between boiler and engine.  18:61bs. 
Coal consumption per :.н.р. per hour (inferior Transvaal coal) 8:47 Ibs. 
Equivalent consumption in Welsh ood] .. .. 2012 lbs. 
Meldrum's Refuse Destrueters. — Messrs. Meldram 
Bros., Limited, of Manchester, London, &c., have recently receiy.d 
a number of important contracts for their refuse destructors, among 
the latest orders placed with them bsing those for Heywood (to be 
erected and the power used at the Bawage Works), and Barrow- 
in-Farness, where the destructor and power plant will be used in 
connection with the electric ligh of the town. Others they are 
now engaged проп are those for gor, Nelson, Lancaster, and 
Wrexbam, in connection with electric lighting, and at Bolton in 
connection with sewage works. : 


Redaction of Capital.—Oa Joly 7th Mr. Justice 
Kekewich will consider a petition presented to the Oourt for the 
confirmation of a special resolution passed on April 25th reduciog 
the capital of the Orystal Palace District Blectric Sapply Company 
from £100,000 to £74,272 12s., by cancelling 183. per share upon 
28,586 £1 shares. | 


Safety Clutch for Lifts.—The clutch which we illustrate 
below has been designed to obviate lift and hoist accidents, but it 
also acts as an arrangement for automatically locking lift gates or 
doors without interfering with the working of the lift. It is elec- 
trically controlled either from ba or street main. To fit the 


1784 


бету 
apparatus to any existing lift does not involve structural alterations. 


The lift cannot be started while the door is open, and this, it will 
be readily understood, is an important feature removing а constant 
The illustration shows the device with the 


starting rope seized. This action is maintained while the door is 

open, and owing to the construction of the grip, it is impossible to 

pull the rope in either direction, and also it effectively prevents a 

litt worked by hydraulic power creeping away from the floor. 

When the action is reversed and the rope is released by suitable 

switches which are controlled in opening or Closing the доот or gate, 
о 


the machine is thrown in or out of action, and an electrical contact 
made through the cage automatically locks the door or gate which 
can only be opened ftom inside; when the саде has left the floor it 
is impossible to open the door. The clutch is being introduced by 
the General Electric Oompany, Limited, under the “ Bush. Jenkins” 
petent No. 20,015 of 1899. 


Trade Announcements.— Mr. J. Burns, supplier of 
“ Delaware " valcanised fibre sheets, &o., has removed from 15, Long 
Lane, E. O., to larger premises at 76, Little Britain, E. O. 

Mr. J. Frankenburg, Salford, Manchester, informs us that he bas 
appointed the Accessories Manufacturing Company, of 26, Shaftesbury 
Avenue, as bis agents for London and district. The offices and 
stores at 1284, С 16еп Victoria Street will be retained, and a stock 
will be kept at both addresses. The a pa ut down in the 
new building on the site of the old Salford Castle is fully employed, 


and further additions are contemplated to cope with the increasing 
demand. Mr. Frankenburg emphasises the fact that all his cable is 
made in Manchester, а statement we can bear out from our own 
knowledge. The test room is exceptionally well equipped with 
instruments of the newest and most accurate types, and under the 
management of. Mr. Н. E. Mabbs every effort is made to maintain a 


high atandard of quality. 
. W. T. Glover & Oo., Limited, aunounce that their new 
address is W. T. Glover & Oo., Limited, Trafford Park, Manchester. 


ELECTRIC LIGHT AND POWER NOTES. 


Barking.—A recent meeting of the Urban Council dis- 
cussed the increase which has been made in the charges Kr 


Bexhill.—On Tuesday last week Mr. John Money, fore- 
man engineer to the contractors of the electric lighting works, was 
severely injured through, it is stated, some stone falling upon his 


Bridgend.—The District Council recently sold ita pro- 
visional order to the English Industrials Company. Protracted 
correspondence took place, and the company eventually agreed to 
terms. At last week's Council a letter was read from the company 


expressing to proceed with the agreement. It was decided 
that if em y could satisfy the Local Government Board within 
a month o 


boná fides the Council would send on the 
documents, А company, to be known as the Bridgend Eleotris 
Light and Power Company, will be formed to carry out the work. 


Саре Town.—The British South African Export. Gazette 


says that during this year 100 electric lamps are to be added to the 
street lighting here. 


Dewsbury.—The Dewsbury Town Council has received 
a letter from the Yorkshire Blectric Power Oompany, stating that it 
is intended to promote a general electric power scheme for the 
man portion of the West Riding somewhat on the lines of 
the — electric Domar ichona BON before the House x 
Commons, suggesting Dewsbury Oorporation mig 
deem it worth while to consider the итше of BATINE азары of 
3 in bulk from the company. Tho Oouncil does not favour 


Dudley.—The Railway, Tramway and Eleotrio Lighting 
Oommittee of the Town Oouncil have recommended that the 

tion shall put in the wires to premises where the electric light will be 
used, free of cost, and they propose to borrow £10,000 to meet the 
outlay. The Committee also recommend that consumers shall have 
the option of b supplied at the rate of 54. unit throughout, 
orat the rate of 6d. per unit for two hours a day and 14d. per unit 
afterwards, and tbat no rental be fot meters. They farther 
recommended that the offer of the British Westinghouse саа 
sell to the Corporation the engine and dynamos, hired to 
р for £1,360, less- the sum already paid on account, be 
accep 


Germany.—The Baden State Railway authorities are 
ting a large central power station at Rheinau for the supply of 


ereo 
current for lighting purposes to А large number of railway stati 
&o., in the neighbour i d x 


Isle of Wight.—The County Council is opposing the use 
of overhead wires for electric lighting in the Freshwater district. 


Italy.—La Società Ferrorie e Tramvie Elettriche Varesine 
bas decided to put down s pan to utilise the water-power of the 
Giona stream for the on of the electrical energy neoessary for 
the operation of the Varese-Luino electrico tramway and for lighting 
and power purposes Three large turbines and alternators of 
500-н.р. each are to bs put down, the contract for the electric 
ym having been placed with Messrs. Brioschi, Finzi & Oo., 


Paisley.—The Town Oouncil has agreed that the price of 
electricity for lighting purposes be 6d. and 2d. per unit, in place of 
7d. and 3d. as at present, and for power and heating 24d. per unit. 
A member moved that the price of the light be not reduced, 
bat withdrew bis amendment on the understanding that the com- 
= could consider the advisability of arranging a uniform rate in 


(Continued on page 976.) 
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EFFICIENCY CURVE OF ÁLTEBNATOR. 


of four double fans, and is deflected upwards by curved 
baffle plates. The fans are driven by ве Belliss single 
cylinder engines placed inside the шаш building; these 
are of 35 H.P. euh; and run at 180 revolutions per minute. 

The greater of the heat contained in the water is 
carried off by the air current, and very little water is lost 
by evaporation. | | 

The main generators are of the three-phase alternating cur- 
rent ae with stationary armature and revolving field 
mounted direct on the crankshaft of the engine; each has 


an output of 850 KW. at 5,000 volts, 25 periods per second. 


The armature core is built up of sheet-iron laminations 
014 inch thick, secured by dovetails and clamps to a cast- 
iron frame, The length of the core parallel to the shaft is 
14] inches; deducting five 4 inch ventilating ducts and the 
space occupied by insulation between the lamina, the net 
core length is 10°8 inches, There are 192 slota, each 8:625 


ELEVATION AND SECTION oF ALTERNATOR, 


inches deep by 1°318 inches wide. These are open at the 
core face, во as to admit of the coils being wound on formers 
and laid in place. A distributed winding is used, each coil 
occupying two entire slots, and there being two slots per 
phase per pole ; by this means the inductance is reduced, and 


the heat losses are spread over a larger radiating area than 
if the winding were concentrated. Each оой consists of 14 
turns of stranded conductor made up of 86 wires, No. 
17 B.W.G.; the coils are wound on formers and carefully 
insulated, and are fixed in place by means of wooden ips 
held in dovetail grooves at the month of the slots. } cm 
the drawings given herewith, it will be seen that the arma- 


VoLT-AMPERE CURVE. 


tare can be moved bodily sideways, clear of the magnet 
wheel, and as the coils are cranked at the ends in two layers, 
it is possible to remove any one of 48 without disturbing the 
rest; by the removal of the coils on each side of it, any one 
of the other 48 can be taken out. There are 82 ooils per 
phase, connected in series, making 896 active conductors ; 
the three phases are joined up on the star system, with 
the neutral point connected to 

The magnet wheel consists of а heavy cast-iron spider, 
carrying а cast-steel ring, to which are bolted 82 magnet 
cores. The pole-pieces, which are laminated, are 144 inches 
wide, with a pole arc of 9 inches; the diameter over all is 
148:875 inches, while that of the armature core inside is 


144 inches, the air gap, therefore, being 0 3126 inch deep. 


The field magnet coils consist of 794 turns of copper strip 
wound on edge, measuring 1'5 inches х 0°08 inch; they 
are wound on formers, slipped on the oores and held in place 


9 2000 «и 9508 39099 10009 12060 14098 1 
Ampere Turns 


MA@QNETISATION CURVE. 


by wooden flanges. By adding the half tarn, the terminals are 
brought to opposite sides of the wheel, so that, the adjacent 
terminals being joined together, a simple and effioientsystem of 
coupling is obtained. The exciting power at fall load is 
13°75 Kw., with power factor unity; induction density 
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in the laminated poles is then .91,100 linee, in the yoke 


54,700, and in the core 50,200 lines per square inch, while 


the current density in the field winding is 920, and in the 


CooriNG TOWER. 


armature conductors 1,040 amperes per square inch. The 
exciting current is conveyed to the field by means of two 
rings mounted on the main shaft, and provided with two 
copper gauze brushes each. 

The magnet wheel, complete, weighs 34,000 lbs. ; the 
armature iron weighs 4,500 lbs. and the 
complete armature 48,600 lbs. The arma- 
tures are tested after completion at a pressure 
of 10,000 volts alternating. We reproduce 
the magnetisation and efficiency curves of 
one of these alternators, as well as the volt- 
ampere curve with constant excitation. 
From these it will be seen that the com- 
mercial efficiency observed at full load is 
95 5 per cent., and at 25 per cent. overload 
it is 96 per cent., tending upwards. On 
the same diagram as the efficiency curve are 
also shown the losses in the various parts of 
the machine. 

The volt-ampere curves are given for a 
power factor of unity, and a power factor 
zero ; for all other values of the power factor, 
the curves will, of course, lie between these 
two. 

The magnetisation curve 
explanation. 

The excitera are four in number, with six- 
pole field magnets and drum armatures; each 
of these has a rated output of 50 Kw. at 
125 volts, and is driven direct at 400 revo- 
lutions per minute by a tandem compound 
Allis engine, with very interesting valve 
gear. These engines have cylinders 94 
and 15 inches diameter, with a stroke of 
6 inches, and run quite silently; they are controlled 
рү governors of the fly-wheel type. One of our 
illustrations shows them ranged along the north end 
of the engine room, while another view shows ‘the two 


requires no 
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B.T.H. direct current 500—525-volt compound-wound 
generators which are used for lighting the works and yards. 
These, also, are six-polar, generating 50 Kw. at 400 revolu- 
tions per minute; they are driven by Belliss two-crank com- 
pound engines of the single valve pattern, with forced 
lubrication and shaft governor. The exhaust steam 
from all the exciters and lighting machines is taken 
to the Wheeler surface condenser described in our last 
issue. 

А vacant space near the lighting plant will shortly be 
occupied by a rotary converter, which will feed into the 
western end of the railway; there are at present no direct 
current railway generators in the main station. 

As will be seen from our general view of the engine room, 
looking northwards, the switchboard is mounted upon a 
lofty gallery at the north end, overlooking the whole of the 
machinery. It consists of 12 double panels of white marble, 
bolted to angle-iron uprights. We give below a diagram 
showing the general arrangement of the electrical connections, 
omitting, however, three of the exciters and four of the 
generators. 

The four panels on the left are devoted to the exciters, and 
are fitted with Weston ammeters, field rheostats, and voltmeter 
plug switches on tke upper part; double-pole 400-ampere 
switches, field switches, and minimum current cut-outs 
in the lower part. The field and main switches are interlocked, 
so that the former cannot be opened while the main is closed. 
The field switch is also provided with a very neat discharging 
device ; the switch bar, in leaving the contact jaws connected 
with the exciter bus bars, passes through another pair of con- 
tacts, allowing the fields to run down through a non-inductive 
resistance ; the latter contacts are formed of springy brass, 
cranked so as to clear the switch bar in its normal closed 
position. The interlocking arrangement is clearly shown in 
the drawing reproduced on another page, together with 
diagrams showing different stages of switching in or out; 
{һе device is extremely compact and unobtrusive. Two 
illuminated-dial Weston voltmeters are mounted on a swing 
bracket at the end of the board. - 

Next to the exciter panels come six large generator panels. 
At the top of each of these is a three-phase double-break 
aluminium-bladed switch, of the type invented by Mr. 
Parshall, and similar to those in use at Ringsend power 
station. The details of the construction of this switch 
are shown in the drawing which will be found on a 
later page. As will be seen, each switch has two 
blades, one оп either side of the marble panel; 


THREE-PHASE ALTERNATOR. 


these are geared together by means of toothed sectors 
at their lower ends, and are electrically connected by flexible 
copper strips. The contact jaws are insulated with ambroin 
pillars, and are exposed on opposite sides of the panel; 
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LIGHTING SWITCHBOARD. 


the edges of the aperture in the marble are also well covered, 
and the gun-metal base insulated therefrom: The switch 1s 


slotted link at the upper end, and a pair of springs, by means 
of which a quick-break is ensured. Adjustable air dash- 
pots cushion the blow on opening the switch. The whole of 
the high pressure parts, both before and behind the board, 
are placed high up out of reach. 

All the alternating current ampere and voltmeters are of 
the Hartmann & Braun hot wire pattern; there are four on 
each generator panel:—one voltmeter, coupled to the 
secondary of a small single-phase transformer, reducing the 
generator pressure in the ratio 40 : 1; two ammeters, con- 
nected in the secondaries of two bus-bar transformers, and 
indicating the currents in two of the phases; and one 
ammeter shunted by a low resistance in the direct current 
exciting circuit. There is also a voltmeter plug switch and 
a lamp switch on each panel. 

The lower part of the generator panel carries the field rheo- 
stat regulating switch, and a double-pole field discharging 
switch, similar to those on the exciter panels; the field resist- 
ance is fixed against the wall beneath the switchboard gallery. 
T wo large illuminated dial voltmeters are mounted on a swing 
bracket in the centre of the switchboard ; the upper one in- 
dicates the bus bar pressure, while the lower is used for вуп- 
chronising—a function which appears to be admirably fulfilled 
by these instruments, which are practically dead- ard 
quite quick enough in action for the purpose, although they 
are on the hot-wire principle. Two synchronising lamps 
are mounted over these voltmeters, and a red lamp on each 
panel is constantly alight when the corresponding generator 
is excited. 

The two feeder panels carry three-phase switches similar 
to the generator switches, and a bus bar transformer ammeter 
in each phase, while the lower part of each is fitted 
with a Holden indicating wattmeter, and a Thomson in- 
tegrating wattmeter. The Holden wattmeter is of special 
interest; it consists of an induction motor and a torsion 
dynamometer, the latter acting as a relay to control the 
former. When a load comes on, the movable coil of the 
dynamometer closes the circuit to the induction motor, which 
begins to move the pointer, and at the same time to extend 


ExciTiNG SETS. 


operated by means of a heavy lever, with a wooden con- 
necting rod behind the board; the rod is provided with a 


a spring; the latter is connected with the moving dyna- 
mometer coil, and when its tension equals the electro 
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- dynamic force acting on the coil, the relay cirouit is broken 
and the motor stops, The scale, which is uniform, extends 
over 800°. 

There are four outgoing feeders, only two of which are 
provided for on the main switchboard itself ; the other two 
are to be controlled by oil-break switches fixed beneath the 
gallery. We give views showing the construction of these 


Bolted to flange 
of tunnel seg. 
ment. 


Tron sbield, 


Hien TENSION CABLES AND SUPPORT, 


switches, from which it will be seen that they consist simply 
of three double-break switches immersed in oil in a strong 
steel cylinder. The simplicity and compactness of this type 
of switch are strong points in its faveur, while its sub- 
stantial construction renders breakdown highly improbable. 
At the right hand end of the gallery is a four-panel 
lighting board, equipped with automatic circuit-breakers, 


controlling the generators and the various lighting circuits. 
Petween this and the main board is a space which is about to 
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PansHALL HiGuH TENSION SWITCH. 


be filled by a panel devoted to the power station rotary 
converter; the other panels connected with the converter 


ENGINE RooM, LOOKING TOWARDS SWITCHBOARD. | 


Weston ammeters and swing-bracket voltmeters, shunt 
rheostat hand-wheels and. field switches, as well as switches 


will be mounted on a lower gallery on_the east wall of the 
engine room, close te the machine, Ole 
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The switchboards form part of the contract of the British such short interval, a train is either taking a heavy cur- 
Thomson-Houston Company, who undertook the supply rent (not far off 1,000 amperes) during acceleration, or is 
and erection of the whole of the generating, ч "u 
distributing and propelling plant. The 
instruments and switch gear have a uni- 
form copper finish, which, with the white 
marble and ebony handles, makes a strik- 
ingly handsome combination. As none of 
the high pressure parts are accessible from 
the floor level of the gallery, whether before 
or behind the board, there is no more danger 
to the attendants than on an ordinary low 
tension board, while ample space is provided 
behind the board, which stands over 5 feet 
away from the back wall. A telephone 
outfit close to the lighting board affords 
ready communication with all parts of the 
station and car sheds, and with the various 
sub-stations, and another telephone station 
in an office near the gallery provides a con- 
nection with the National Telephone Com- 
pany’s system. 

The remaining electrical apparatus to be 
installed at the generating station consists 
of а 900-Kw. rotary converter, four single- 
phase 300-K W. transformers, and a blower 
set; these are practically identical with the 
equipment of the sub-stations, one of which 
—the Notting Hil Gate station—we shall 
presently proceed to describe. 

The general plan adopted for the power 
transmission is bricfly as follows :—The high 
tension current generated at the power station 
is transmitted at 5,000 volts to three sub- 
stations, situated in the base of the lift shafts 
at Notting Hill Gate, Marble Arch, and the 
Post Office passenger stations respectively, 
in addition to the converter installation in 
the power house itself. At each sub-station 
the 5,000-volt supply is transformed down to 
305 volts ard fed to the slip rings of the 
rotary converters, which supply direct 
current at 500 volts to the eub-station bus 
bare. From these, feeders are taken direct to 
the *third rail" and to the running rails 
near the sub-station. 

Before deciding on this system, several other Mare: SwITOHBOARD. 
methods of supply were carefully inquired into. 

The direct current system, feeding from Shepherd’s Bush entirely cut cff while approaching a stopping-place, there 
direct to the line, was far too costly in copper. The adoption being prictically ло period of running at constant speed. 

With over 20 trains making these Ё ужа 
and variable demands, the balancing of & 
three - wire system would have presented 
almost insuperable difficulties, and the out- 
lay on copper would still have been excessive. 

The direst application of polyphase 
motors on the locomotives, with high tension 
transmission and transformers in sub- 
Btations, was quite feasible but by no means 
economical, for the induction motor is ut 
its worst when getting up speed—which, as 
shown above, is practically the whole duty 
of the motors on this line. Direct current 
motors, with series parallel control, are at 
present unexcelled by any other type of 
motor under these conditions, 

There remained, therefore, only two 
systems to choose from: motor-generatore, 
and rotary converters with stationary trans- 
formers ; the primary supply in either case 
being high pressure alternating, and the 
secondary supply direct current at 500 volts. 
The former was found to be the more costly 
and the less efficient system, although it had 
the merits of simplicity and better regulation. 
Finally, therefore, by this process of elimi- 
nation, the rotary converter system was found 
to be the most suitable, Farther, as the 
a whole of the primary supply was intended 
of the three-wire system would have greatly reduced this for power purposes, all lights being supplied on the direot 
item ; but it must be remembered that with the stations at current system, and ай the cables were of necessity run 


LIGHTING SETS. 
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DiAGRAM OF CONNECTIONS. 


a сгоєв-зесііоп of the cables, together with one of the cast- 
iron supports upon which they are laid in the tunnels. The 
cables are paper insulated and lead-covered, with three cores, 


EXCITER SWITCHES, SHOWING INTXRLOCKING DEVICE. 
А д, Contacts of field-discharging resistance. 


and were made by the National Conduit and Cable Com- 
pany. They were tested with 15,000 volts ш after 
completion, and with 10,000 volts for one hour after ; 


applied between the various cores and between the cores and 

earth. There are four i nt cables, each having а 

total copper cross-section of 0°1875 square inch between the 

power station and Notting Hill Gate, and 0°125 square inch 
from the latter to Marble Arch; here two of 
the cables end, the other two going on to the 
Post Office sub-station, where the high tension 
line terminates, Two of the cables are carried 

along each tunnel on the supports illustrated, 
which are bolted to the flanges of the cast-iron 
lining of the tunnel; they are protected from 
mechanical injury by means of curved sheet- 
iron plates throughout their length. 


At Notting Gate the cables are led to a 

— + connection bex, one in each tunnel, in а small 
ЕЁ brick chamber; the cables terminate on a marble 
: connection board, which also bears the terminals 


of the corresponding feeders going to Marble . 
Arch, and a cable running into the M 
Hill Gate eub-station. By means of this 

any cable may be y out off from the 
system, or the sub-station itself may be isolated. 
Similar boards are installed at the Marble Arch 
sub-station. | 


ре 
thick, with an outer covering of paper of the 
The larger cables have 37 


ing) the capacity current was found to be 1:9 amperes from 
the power station to Notting Hill Gate, 9*7 amperes to Marble 


Hien Tension OIL- BREAK Swirch. 


Arch, and 4:7 amperes to Post Office. From these and other 
figures the following values have been computed :— 


Oapacity per mile between one core and— 


(a) Other two cores and 0'38 mfd. 
b) Other two cores ... 032 , 
с) Опе other core .. 023 „ 


(То be continued.) 
—E———— = 
Amendment of Patent.—Mr. W. J. Still, of Toronto, 
has applied for leave to amend Patent No. 21,635 of 1898 for 
For particular 


“improvements in storage batteries.” 8 see our 
advertisement pages. | 
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ELEOTRIO LIGHT AND POWER NOTES. 


(Continued from page 969.) 


London.—MaARYLEBONE.—Mr. Boulnois, M.P. for East 
‘Marylebone, has informed the Vestry that while he is willing to 
oppose the confirmation ВШ of the Marylebone Electric Supply 
Company, if desired by the Vestry, he does not approve of the 

estry to compete with the present company. 


маа о ч Тһе pie 
reported consequenc3 of black вто 
nwisanes at the vestry's generating station in Coronet Street, they had 
caused a notice to be served upon the vestry requiring the abatement 
of the evil within seven da Mr. Olark said that if the committee 
had not taken action, the Oouncil would have done so, bat he 
was happy fo say that the nuisance was abated within the stipulated 
period. . N. Moss, chairman of the Lighting Committee, stated 
that the troabie was not to engineer 


black smoke was due to the destruction of нома тет peculiar trade 


53 such stuff in the future. It was decided to approve 
the committee. In connection with this subject, tho 
vestry accepted tenders for the supply of Welsh coal at prices 
from 27s. 6d. to 30s. 94. per ton op to March 31st, 1901. 


orted having 
London Goun Council in the of the loan 
1 qm ation of 


Loxpow,E.O.—The City of London Hüectrio Lighting Oom 
Limited, is circalarising "4 consumers as follows a= and: 


VISION OF THE RATES OF CHARGE FOR ELECTRICITY FOR LIGHTING, &С. 


In pursuance of the notice which was given by public advertisement in the 
newspapers in March last, & copy of which is appended hereto, I am directed 
to inform you that my board have resolved to ap rion the 12 unite, to be 
charged at 8d. per unit, referred to therein in the following manner .— 


Two unite in the June quarter. 


D е 
March , 


J. CECIL Bis MN 
anager стеќату. 
Мау, 1900. 


P 


COPY oF ADVERTISEMENT, 


Notice is hereby given, that as from the dates when the meter readings for 

the March quarter were taken and until further notice by public advertise- 
mente, the following revised rates will be charged by the company for electric 
energy, whether supplied on the alternating system or the continuous current 
system, for all purposes except for driving motors :— 

The rate for motors will remain as hitherto at 24d. unit. 

The revised rates will enable those consumers who use their lamps соп. 
tinuously for long periods to obtain current at a grea'ly reduced cost per unit, 
and at rates which are much lower than the price of рач, 

Every customer will be charged for the current which he may consume up to 
12 units annum per 8-с.р. lamp fixed (or its equivalent) at the rate of 8d. per 
Board of Trade unit. All current consumed in excess of the above-mentioned 
[3 one per 8-с,р. lamp will be charged at the very low rate of 2d. per B. O. T. 


The effect of this system of charge will be that those consumers who use 
their lamps for long hours will greatly benefit, &ccording to the periods for 
which they employ their lamps, whereas those customers who use their lamps 
very occasionally, and then only for short periods, will have to pay & more 
equitable proportion of the cost of supplying them. Twelve unite per annum 
are approximately equal to one hour's average daily use of an 8-с.р. lamp. 

In cases of mixed installations of many tong hour and few sbort-hour lamps, 
suitable arrangements will be made upon application, so that such consumers 
may derive the fu l benefit of the scale in respect of their long-hour lamps. 


Melton Mowbray.— Electricity v. gas was the subject of 
a discussion at last week's Oouncil meeting. Gas won, and the dis- 
trict is to be lighted by the gas company at £383 for one year. 


Middlesex.—The Middlesex County Council is opposing 


the Bill confirming tbe electric lighting orders for Twickenham and 
Uxbridge. 


Perth.—The electricity works are being pushed on with. 


The committee is inquiring into the refuse destructor plants in other 
wos. 


Seaham Harbour.—The Lighting Committee, and the 
would-be electric lighting undertakers, could not agree as to a pur- 
chase clause in the terms of arrangement. Modifications were made 
fo meet the company, but the Board of Trade has decided not to 
proceed with the company's application. The Committee will now 
consider the advisability of carrying out а scheme themselves. 


Sim \a.— Electricity is making way in the summer capital 
of the Government of Mala 7 for 


 notwithstandin 


the lighting of Simla by electricity, says the Globe correspondent, and 
Mr. Meares, electrician to the Bengal Government, is expected there 
shortly to report upon the more promising of them. All four propose 
fo employ water-power and turbines for generating the necessary 
current. The principal question ie as to which of the numerous hill 
streams in the neighbourhood of Simla cffors the best prospect of 
efficient and economical working, and the matter resolves itself into 
а question solely of cost. 


Sleaford.—The Urban Council's provisional order 


the Standing Orders’ Committee last week, and was sent to the House 
of Lords for second reading. | 


an increase of £329, and the gross profit was £789, bat there was a 
debit balance upon the year's working of £375. This compared very 
favourably, however, with the previous year, when the debit balanoe 
was £514, Iu order to further popularise the use of electricity, the 
Committee had now reduced the prica to а uniform charge of 5d. per 
unit, and abolished meter rents. Alderman Wright announced with 
бабра рату меен ipea aa bean NI e 
e an ty engineer, who manager 
the Darby Gas Light and Ooke Oompany, at a much larger salary 
than he was now receiving. - 


Todmorden.—The Town Council has disapproved of a 


геро се Yorkshire Electric Power Oompany to supply elec- 
tricity in bulk to the Council. 


Tottenham.—The District Council has resolved to join 
ше! ye and other . А, РШ in Parliament, 
a view out a electricity undertaking in 
opposition to the North Metropolitan Blectric = Company's 


Wood Green.—The District Council is inquiring into the 
electric lighting question. 


ELECTRIC TRACTION NOTES. 


Blackburn.— The first annual report of the Blackburn 

tramways since they were munici shows а net loss of £4,500, 

gan increase in the number of passengers and the 

substitution of electric for steam traction on one half of the system. 

Tne deficiency is due to reduction of fares, increase of the men's 

wages, the rise in coal, and the cost of repairs. The Darwen steam 
section shows a substantial profit. 


Bristol.—The city engineer has reported that the tram- 
way company has modified its scheme for Hanham light railway, 
and the plaus have been approved. 


Barnley.—The Town Council has decided to proceed 
with the reconstruction and elecirical equipment of the tramways 
within the borough as soon as practicable after their acquisition by 
the Oo on from the tramway company next August. It is 
estimated that the cost of reconstracting the line from Padibam 
through Burnley and Brierfield to Nelson, a Gistance of seven miles, 
will be about £100,000, apart from the cost of the existing line and 
rolling stock. 


The City and South London Railway.—The exten- 
aion from S‘ockwell to Olapham Common of the City and South 
London Railway was opened on Sanday for public traffic, a down train 
starting from Moorgate Street and an up train from Clapham 
Common simultaneously at noon. 


Cradley Heath.—It is stated that the Cradley Heath 
d Tramway is likely to be completed and opened in about six 
weeks’ time. 


Durban and Salisbury.—The British and South 
African Export Gazette says that the first contract of the electric 
tramway for the provision and laying of 15 miles of steel rails has 
been awarded to the well-known Johannesburg firm of Messrs. 
Hubert Davies & Spain, their tender amounting to £30,286. The 
tenders for the second contract have just been invited. It is divided 
into three sections—the first being concerned with the supply and 
erection of the overhead installation; the second with the farnishing 
of 22 double-deck motor cars; and the third the supply and erection 
of a complete steam and electric generating plant, including three 
250-Kw. direct-coupled generators, boilers, neers, cooling tower, 
switchboard, &o. It is thought that the completion of the whole 
scheme, up to delivery for working, will take upwards of two years. 
Ia the meanwhile, the overworking of the tramcar horses, due to the 
increased traffic, has called forth the suggestion that the Town 
Council should acquire a second-hand steam, petroleum, or electrio 
accumulator motor car from Home contractors, as auxiliary to or to 
replace the horse traction. 
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The Town Oouncil of Salisbury, Rhodesia, is 5 the 
feasibility of carrying out an omnibus scheme for provi the 
town electric light and traction, and a water service. 


` Germany.—Doring the course of the present year seven 
ee eee be constructed in the town of 


The Jungfrau Railway.—The Times says that the 
section of the Jungfrau Railway between Kl. Scheidegg Higer- 
gletscher was reopened for traffic on Sunday, but owing to the condi- 
tion of the snow, the farther section between Higergletecher and 
Rothstockschlucht will not be available until later on. 


. › Kinver.—The cause of the delay in the completion of the 
tramway line, which bas been due to а dispute between the British 
pily d i The sige учин че качу y 
y disappearing. T point а o was as 
track tobe followed on the road between the Wo 
Trade, and 
week 
and of 
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the work will now be pushed on. It is hoped that the line 
completed in two months’ time. 

Leeds.—On Monday a girl eight years of 
over and killed by an electric car. 

Russia.—The necessary permission has just been obtained 
to convert the horse tramways in the town of Tiflis to electric 


$ 
Ё 
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Southampton.—The second section of the electric 
tramways was opened for traffic on Tuesday last week, it having 
рова previouily шерой м ршен у Ит TAT ana со а 
on be of the Board of Trade. The members of the Tramways 
Committee and the officials went fora on the line, and after- 
wards lunched together. 


—————— RR 


TELEGRAPH AND TELEPHONE NOTES. 


The Balmeral Telegraph Staff —The Queen has per- 
sonally handed a gold scarf pa MM her initials, ' V. R I.,“ to 
Mr. R. Anderson, chief of tbe Balm telegraph staff: and also 
walking sticks, beautifully mounted, to three other members of the 
staff, for the spar par Mae in which they have accomplished the 
heavy work connected the birthday congratulations. 


Dover Telephones.—At the last Council meeting, when 
Mr, A. В. Bennett’s re on a municipal telephone system came up 
for consideration, Alderman Pepper moved that the consideration 
of the report of this matter should be again adjourned. The ques- 
tion of municipal telephones was а grave one. He had altered his 
mi at stn eo pas eed Tepe ben 
munici ones, even e Na one Com А 
which was not апу too courteous in demeanour. Oouncillor Рене 
seconded the adjournment. Oouncillor Ohitty said the report was 
certainly very full, and showed some reasons why a municipal 
exchange might be very beneficial, but he saw no objection to 
adjourniog the discussion. Councillor G. Mowll said one reason why 
it should be adjourned was because he did not think any of the 
Council knew what was being paid to the company for the wires now 
in use, and this sum should be put to the credit of the propom d 
exchange. All the different fice stations, &c., had not yet been con- 
nected with the telephone, and there wasalso the question of whether 
they could not introduce telephonic fire alarms and other facilities, 
Не was rather disappointed with the report All the matters he had 
mentioned should have been put to the credit of the account. The 
question wanted very carefully looking into. The consideration of 
the report was again adjourne 


King’s Norton Telephones.—The King’s Norton 
District Ocuncil is placing both its cemeteries in communication 
with the telephone exchange. Is this for the discomfiture of 
departed spirits? We have sometimes thanked our lucky stars that 
the telephone exchange was confined to this life. Henceforth we 
shall prefer Woking to King’s Norton. | 


Leicester Telephones.—The town clerk is making а 
canvas to ascertain the amount of support that would be accorded 
to a municipal telephone exchange, the following terms are 
charged : — | 


£6 68. per annum, payable in advance, to cover an unlimited number of calls; 
or alternatively, £8 10s. per annum, payable in advance, and ld. for each call 
(originated by the subscriber) payable every three months. The subscriber 
a be called. up by other subscribers without any charge. 

he above rates are for service up to a mile from the exchange, and for any 
excess distance beyond a mile there may be a small extra charge. 

Agreements for one year.— Equally advantageous ra’es for partnership lines for 
unlimited user, or on the “toll system“; also for second instruments and exten- 
sions, will be quoted on application to the canvassers. Corporation subscribers 
will have, on payment of the usual trunk wire charges of the Postmaster- 
General, equal rights with the subscribers of any other telephone unde i 

to the use of the Government trunk lines to other towns. 


Manchester Telephones.—Mr. W. Н. Vandrey, the 
Deputy Lord Mayor, has been elected chairman of the Telephones 
Committee of the Manchester City Council in the room of Mr. Alder- 
man Southern, who recently resigned the Ohairmanship. The Oom- 


= 
$ 


mittee resolved to ask by letter for a reply from the National Tele- 

hone Company to the inquiry by the Oommittee upon what terms 
the company are prepared to make over their business in the city to 
the Oorporation. 


Telegrams to South Africa.—The Eastern Telegraph 
Company, Limited, announced early in the week that, owing toa 
large amount of traffic and to a temporary interruption of the cable 
between Durban and Delagoa Bay, ordinary and press traffic to South 
Atrica is subject to delay. The interruption of the Darban cable is 
only about 11 miles from that place. The cables bstween St. Thomó 
and Loanda (on the West of Africa) are interrupted. 

The Eastern Telegraph Oompany were informed on Wednesday 
morning by Delagoa Bay that communication by landline between 
that place and Pretoria is interrupted. The line from Daelagoa Bay 
to the Transvaal is, however, open as far as Middelbarg. 


‘Telegraphic Interruptions and Repairs:— 
Олвгив. Down, 


Repaired, 


Jamaica-Oolon eee eee өе таноо, tei ру 09е 
or у. 
Trinidad-Demerara (1871) May 11, 1900. 
Mole Bt. Nicholas-Oape Haitien... March 6, 1900 ... - 
yenne-Pinheiro ... ... 6, Oct, 11, 1899 , eee 
Cayenne-Paramaribo T «ee Fob. 16, 1900 "m 
Oca? é-Maranbam TII eee eee Feb. 20, 1900 TII eee 
Pa: 4-Maranbam eee eee eee March 1, 1900 ve eee 
| і eve е .. June 20, 1999 ... - 
St. Thomé- da eee ee eee May 19, 1900 .09 000 
eee eee eee Jan. 2, 1900 600 ooe 
LAWDLINES. 
Востн AFRICAN :— 
Oommanioation Mafeking 


and bas pare eee eee eee Oct. 13, 1899 696 eee 
Communication beyond  New- 

cas be - .. Nov. 7, 1899 , T 
offices 


beyond Kimberley eee Oct, 18, 1839 eee eee 
with all offices of 

beyond Buenaventura... Fob. 22, 1900 ... oes 

interrupted on Persian Feb. 24, 1900 ... 7 

Ecuador landlines eee eee eee Moh. 18, 1897 coe эго 
Brasilian landlines, south of 

Macahó soe eee I ees Apl. 25, 1900 eee eee 

Baigon-Bangkok { 100 200 eee Jane 4, 1900 eee June 4, 1900. 


Tekio Telephone Service.—4À financial paper says that 
Tokio has no less than 5,645 telephone subscribers, and the demand 
for new connections is increasing. At the present moment, when a 
telephonic connection lapser, it is often bought for 400 or even 500 
yen. It is intended to extend the Tokio telephonic system in the 
саге of this year and augment the number of existing apparatas by 

r] ° 


Wireless Telegraphy.—The decision of the Trinity 
House authorities to remove the wireless telegraphy installation 
between the South Goodwin lightship and the Bonth Foreland was 
discussed by the Dover Ohamber of Commerce on Friday. It was 
decided, says the Times, to memorialite the Trinity Board, and to 
request the Ohamber of Commerce of the ports of the United 
Kingdom to support the memorial, as well as Lioyd’s and other 
shipping bodies, with a view to the establishment of a connection 
between lightebips and the shore on dangerous sands. It was urged 
that the number of lives and the quantity of valuable property which. 
could have been saved from the Goodwins in recent years, had there 
been such communication with the shore, would have bean enormous. 
The importance of fitting lightships with wireless telegraphy instal- 
and aa a centre for the conveyance of important commercial telograms 

as а сеп conveyance com И 
from vessels to the shore, was also put forward as of national import- 
ance: The Ohamber had written to the Trinity House pointing out 
the value the installation bad been in report and y 
in the case where the lightahip iteelf was collided with by the steamer 
R. F. Matthews, and y damaged, narrowly escaping . The 
Trinity authorities replied that the installation was experimental, 
and was removed at its conclusion, the subject being now under the 
consideration of a Departmental Committee. The Ohamber ocon- 
sidered that this installation, rather than being removed from sands 
80 us as the Goodwins, should have been retained while the 
Committee were considering the matter. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 
Bermondsey.— June 18th. The Vestry is inviting tenders 


for insulated electric mains, conduits, janction boxes, &c. Ве: 


“ Official Notices " June lst. 


Bootle.— June 16th. The соран n wants tenders 
EUH; ыш ала lc eerie лы М тсе 
su mec ^ u i 

rapp y oi Har амы or ghting | 


— 
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‘Blackpool. =o 18th. The Corporation wants tenders 
for the electrical equipment of 15 single truck tramcars. Bee 
" Official Notices” June 1st. - 


Bradford.—June 14th. The оша wants tenders 
for a switchboard ‘for 500 volte for alterations to the 
existing switchboard at the V Road electricity works. See 
" Official Notices May 25th. 

Brussels.—September 19th. The Council of St. Jilles, 
lez Bruxelles, invites tenders for the installation and the commence- 
ment of supply upon a of its t . Oonditions and plan 
for three francs at the „ No. 14, Parvis Bt. Jilles, St. Jilles. 

Bury.—June 18th. The Art Gallery Committee want 
tenders for the electric wiring of the Art Gallery and Free Library. 


Bee “Official Notices " to-day. 
Crewe.—June 11th. Tenders i €— Ei the Cor- 
hall, 410 


p don чту 14th. The a is inviting tenders 
for foundations and joists for flooring at the ppm 
eleetric light station. Forms of tender, sp т Кеб с: the 
Borough Electrical Engineer, Factory Lane. Deposit, 1 guinea. 


Dudley. — June 15th, The Corporation is inviting 


tenders for a free wiring contract. Bee " 


Durban.—June 29th. The 
for overhead equipment for (a) about 16 miles of sing 
including poles, overhead wire, distribution — 60 2 
doub motor cars; (c) steam and electric generating 
including three 250-xw. erators, boilers, condensers, cooling 
towers, switchboard, &c. * Official Notices” May 18th. 


„ цш. ш District саш ы tenders 
CR a I NNNM 


Notices " June ist. 


the cr and . erection the lant and apparatus 
required ог ше aeris ig, prep о ше gr sets o Eo Am 
7 кок ы des Ports et Phares, 


may be 


55 une 19th. The French Post and Tel rds 
authorities in Paris are inviting tenders until M 
supply of 300 tons of copper wire. Particulars may 
from, and tenders are to be sent to, Le кыл, з Tat dee des 
Postes et des Telegraphes, Rue de Grenelle 603, Paris. 


„ une llth. The Corporation invites tenders 
the сато work required in the construction of Section No. 2 
(North) of new generating station at Port Dundas. 


Corporation wants .tenders 


Hackney. —June 13th. The Eleotrio Lighting Com- 
erection 


buildings, foundati 
2 VFC анин 


И шеле —The Corporation wants tenders for bar copper 
uxpones, well for boilers and pi B 
н Official ta Nei” Sone 1st, = Ec 


Particulars 
sent to, П Municipio di Maddalena (Sardegna.) 
Larne.—June 18th. The Urban District Oouncil invite 


tenders for the lighting of their district by coal or acetylene gas or 
thee ч 4 Particulars from 


electricity, for from August 1st next. 
Mr. W. G. ease Ok of the Council. 


Manchester.—June 9th. The Tramways Committee 
wants tenders for the overhead cr rr three routes of tram- 
ways. Bee Official Notices” 


Nelson.—June 12th. ы 
for а storage battery and switch 
June ist. 

Newington.—June 15th. The Electric Lighting Com- 
mittee requires tenders for supplying and laying conduits, mains, 
&с. See Official Notices” June 1st. 


Partick.—June m гый The Commissioners want tenders 


ion invites tenders 
See Official Notices ” 


for a dust destructor with furnaces, fines, water-tube boilers, eoono- 
рей таза, and forced draaght appliances. Bee “ Official Notices 
yl 


ion wants ын 


tramway from tho Puerta de Hierro (Madrid) to Aravaco and 
Bome particulars may be examined on 
VVV between 11 a.m. 
p.m. 


Stockport.—June 18th. The Gas and Бени Соп. Сош- 
mittee of the Town Council wants tenders for two water-tube boilers. 
See “ Official Notices” June ist. 


Sleaford.—June 12th. Tenders for multitabular boilers, 


* Official Notices” May 

Sutton Coldfield.—June 21st,- The Corporation invites 
tenders for water-tube boilers and other steam three 
steam dynamos and , overhead 


OLOSED. 

Devonport.—The Contract Journal says that the follow- 
ing tenders were submitted to for the supply and 
6 distributors, boxes, &c., - 
in connection with the electri мру уш ше S о 
Гетопро and the district of Mr. 
Oharies engineer :— 

Сацердө» Cable and Construction Company? 0.419448 810 

8t. Helens Cable Company, Warrington eo . 19,379 1 6 

Henleys, London «i э vd . 19,5565 6 4 

piemens London s ds ios mai dE. ai 14578 16 0 

Glover's. оралу zOÓ OL ОПомвоо 

Western Electric Company si . 14,149 18 8 


* Recommended for есе 


Dandee.—Messrs. Lowdon Bros. have secured the 
contract for an electric traction switch с.а сохои 


works at £1,063. The British Insulated Company are to 

рр шө з инш ш COE ма Cannes for 
at £2,415. 

Keighle «DER The Electricity Committee recommend the 

the following tenders :— Messrs. Ola Son & Oo., 

W B. Haigh & Oo. Limited, pipes amounting bo £854; 

& Co., Limited, for steel work, 


Oarter А | 
£1,059 6s.; Tudor Accumulator Oo., Limited, for storage battery, 
£1,628; Messrs. Lacy & Oo., for condensing plant, £1,542 10s. 6d. 


Lendon.—The Shoreditch V on Tuesday considered 
the following tenders for the supply of 8 i 
Electri 
Name. provided for. Total price. n 
1. Siemens Bros., Woolwich .. 4100 £6,890 ; д 
2, Bruce Peebles & Co., Edinburgh 600 7,465 tuil 86 Ў 
| ?8 9 
8, Electric Construction Company, 660 7.50 H 91 0 
Wolverhampton (&ccepted). | i — k 
The Lighting Committee stated that after hearing the engineer, it 


оо 
decided to accept, the tender of the Electric Construction Company. 
The following tenders were submitted for ducts :— 


8. 
The British Insulated wie 8 ee oe ee 9 
W. Griffiths поро 4а jx eO 5 
Reid Bros. 8 | 4 


teration to the electric lighting arrangements 
Bae parade аат 
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FORTHOOMING EVENTS. 


Friday, June 8th.—At 5 p.m. Physical Society. Agenda: (1) "Оп 
„ the Lio Pro of Iron and Aluminium 


on Dorem 
MD ; (3) “On the Viscosity of Mixtures 
Liquids and of Solutions," by Dr. O. H. Lees. 


Monday, June 11th.—A$ 7.80 v.m. Society of Hogineers. Mee 
Ay dea the Reval United рен, Institation, remi 
Electric Traction, Algernon 


” by Mr. 
Hamo Binyon. Synopsis :— . 
London pared with that of other cities—Overhead 
ley system— Power distribution—Sub-stations—Combination 


— 668 — 
Power consumption of cars— Different systems of rail bonding— 
Continuous rail —Electrio welded—Cast welded— Plastic bonds 
Copper bonds. The Paper will be illustrated by diagrams, lime 
light views, and models. 
Wednesday, June 20th.—Oonvention of the Manicipal Electrical 
Association opens at Hedderefield. | 


€——— Jv 


NOTES. 


E o Traction,” by Prof. О. A. Oarus-Wilson ; “ Observa- 
tions on an Improved Glass Revealer, for studying Oondensa- 
_ tion in Steam Engine Cylinders and Rendering the Effects 
Visible,” by Mr. Bryan . There is to be a continua- 
tion of the adjourned discussion on “ Road Locomotion,” in 
chart supplementary paper desing with ide recent trial 
ort su pa ing wi e recent tr 
Various eee. N works will be visited on the 
. 97th, 28th, and 29th inst., and these inolude the Davies 
Street and Millbank stations of the Westminster Electric 
Supply Corporation, Messrs. Doulton's pottery works at 


tric Lighting Company, Messrs. Thorneyoroft''s works at 
Choi and Mesa. Willans & Robinson's works at 
ugby. : Ta 


Personal.—The Leith Electrical Lighting Committee 
recommends the Town Council to appoint Mr. J. G. Soot 
Whitehaven, as electrical engineer in place of Mr. Bryson, 


Mr. G. L. Maben, of the Belfast Oorporation electricity 
works, has been appointed chief assistant electrical engineer 
at Bradford. Т» Belfast staff presented him with a pair of 
gold sleeve links with monogram. 

Мт. W. В. Olark, electric lighting accounts clerk, Vestry 
of Islington, has been appointed by the Shoreditch Vestry as 


ment. 


Qaeen Victoria Street, E. O., as manufacturer's and 
rical goods. йб шше. 


wires and cables, will be made a speciality. 

Messrs. Johnson & Phillips’ electric cable works inform us 
that Mr. T. M. Harvey has rejoined their staff. 

Mr. A. Nichols Moore, of the B 1 and Fleetwood 
Tramroad Company, has been appointed an assistant engi- 
. meer on the staff of the Sheffield Corporation Tramwaye. 


Lectutes.—Prof. Taylor Jones will, in October, begin a 
ystematio oourse of instruction in electrical measurement 
and practical electricity, for studenta. See our “ Official 
Notioes pages this week. 


Mediterranean Squadron with wireless 


Electric Lighting of Inverness.—As we go to press 
the following letter comes to hand from Mr. E. G. Craven, of 
Edinburgh :—' As my name oontinues to occupy a somewhat 

minent place both in the Technical Press and the various 
journals of Inverness, I feel that a policy of absolute 
rilence on my part may be liable to misinterpretation. Ma 
I therefore be allowed to trespass on your pace to the limited 
extent of pointing out that I have invited the moat searching 
irquiry into the manner in which I have dealt with the 
tenders for the eleotrio lighting of Inverness, and that I 
await with equanimity the result of that investigation, 
whether carried out by an impartial committee of the Town 
Counoil, or in the Conrt of Session (the Supreme Court of 
Judioature of Sootland). All I ask is that your readers, who 
have hitherto heard but one side of the question, may reserve 
judgment until they have heard both.” 


The Manchester Electricity Werks.—" The position 
and policy of the Electricity Oommittee were subjected to 
severe criticism. .... The. Electricity Committee was 
arraigned for mismanagement and inoompelenoy ; its finan- 
cial position, it was stated, was such aa. required a strict 
investigation... . The Electricity Committee, on Thurs- 
day, decided to appoint a sub-committee to inquire into and 
report upon the entire administration of the department, and 
the following were chosen as the members of it :——Alderman 
Higginbottom, Councillors Batty, Bowes, Boyle, Dr. Bishop. 
Lambert, and Phythian."— Manchester City News, June 2nd, 
1900. i | 


Wireless Telegraphy.—The Daily Май ваув that the 
French Government has deoided to equip the Mie of e 
tions. This decision is the result of a series of реше 
which have shown the value of the system. in connection with 
coastal defenoe. | "b 


Electric Tramway Plast for Sale.—The Leeds Cor- 
poration is open to ‘receive tenders for the purchase of 
Fowler engines, Greenwood & Batley dynamos, switohboards, 
and accessories, all at present in use in connection with the 
electric tramway system. The plant will be available for 
к about February, 1901. See Official Notioes 
to-day. 


Correction.—We are asked to say that the fee payable 
to the French Committee by those who wish to take part in 
п irum Congress at Paris is 20 franos, not 40, as stated 

t wee 


Appointments Vacant.—A demonstrator of electrical 
engineering is wanted at King's College, London. ' See 
* Official Notices ” to-day. B 

Ari assistant lecturer in physics and electrical engineering 
is required at the Battersea Polytechnic after September. 
Salary £150 to £180. See Official Notices to-day. — 


Imperial hag] M pore Communicatien.— We read 
ше ык that i эгери, ap eee N Tele- 

mpanies have printed a full report o ate in 
the! House of Commons on May 22nd on Imperial tele- 
graphic communication. They issue with this a paper of 
remarks upon the points rained —remarks naturally directed 
against the arguments of those who led the attack upon the 
oom panies. 


Correspondence.—T wo letters have come to hand, too 
late for insertion in this issue, from Mr. S. F. Walker, on 
“The Protection of Insulated Wires" and Electrical 


Engineers in the Royal Navy." 


of the Pacifico Cable Committee, and urged that the work 
should be pushed on as expeditiously as possible, 
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REVIEW. 


Hydraulic Power Engineering. By G. Croypon MARKS. 

London : Crosby Lockwood & Co. 1900. 

Books on hydraulic engineering are too frequently little 
better than illustrated catalogues, probably because there are 
few subjects so difficult to treat simply as that of hydraulic 
engineering, and so little is known of the machinery 
employed. | 

From this reproach the book before us is free. It contains 
descriptions of actual hydraulic machines, and deals with 
hydraulio rams, the flow of water through pipes and channels, 
hydraulic lifta and cranes, baling presses, riveting machinery, 
pumps, turbines, water wheels, and hydraulic engines, but, 
curiously enough, it makes no reference to the centrifugal 
pump. Bo much bas been written on centrifugal pumps, and 
to such а poor for no one seems to know any- 
thing about them—that perhaps our author did not care 
to join in, and he has left the pump severely alone. 

n such machines as are described, however, the vital 
parts, those in which the operation of the machine is really 
affected, are illustrated in great detail, amongst these bei 
the hydraulic jack, one of the most useful, and for genera 
use most unreliable of appliances. It would be a great 
boon to the engineering world if someone would oon- 
trive a hydraulic jack that would not quit work in the hands 
of, we were going to say, the ordinary Wd har abone 
but we might have eaid, in the hands of the skilled 
mechanic, and it would be a fine achievement to discover a 
substitute for the hat or the U leather packing that seems 
indispensable to hydraulic rams, It may be that a great 
deal of the trouble with leathers is due to the use of iron 
rams, and that brass or copper rams would produce great 
improvement ; and it is not necessary that a light a 
skin need make very serious difference in the coat of a 
hydraulic jack. The author very properly draws attention 
to the necessity of brass or gun-metal linings on which leather 
расови have to work, and all practical men will agree with 

that the neglect of this precaution has caused the waate 
of thousands of pounds from the breakdown of leather 
packings through the rough wear of cast-iron. | 

Separate treatment is accorded to details of general use, such 

a8 pipe jointe, which, for heavy pressure, re quire careful design 
and treatment. In hydraulic work using very heavy pressure, 


it is essential that the packing of jointa be such as not to be 


capable of being blown out, and it must, therefore, be suit - 
ably confined on all sides. Both the advantages and dis- 
advantages of water arise from the simple fact that practically 
it is incompressible. Hence arises its safety for heavy 
pas for being devoid of expansive property, there can 
no fying apart of ruptured vessels. An atmosphere of 
pressure reduces the balk of water to the extent of only 
1 in 20,000. x 
y useful notes are made throughout the book, serving 
to warn the designer off dangerous ground. We are glad to 
see that the author accepts the dynamic theory of load action 
in strees production as enunciated by Fairbairn, and further 
illuminated by Wóhler and Spangenberg. We doubt, how- 
ever if the theory has received the attention of bridge 
engineers to the extent it deserves. American bridge men, 
especially, are apt to deride the theory as too far drawn for 
practice, yet the unit stresses they find themselves compelled 
to adopt by éxperience, are in themselves a sufficient evidence 
of the truth of the theory. 

The supply of hydraulic power in London and other 
cities must have a stimulating effect on hydraulic machine 
construction generally, and engineers will find the book 
useful in their work. It is well printed, and clearly illus- 


NEW COMPANY REGISTERED. 


Charing Cress and City Electric Company, Limited 


(66,081).—This company was registered on May 28th, with a capital 
of £300,000 in £5 shares (20,000 preference), to promote the use of 
electricity for light, heat, motive power, manufacturing and other 
purposes, to construct electrical works, plant, machinery, and appa- 
ratus, and to carry on the business of e cians, mechanical and 


of electricity, metal founders, workers, 
The fint sub- 


gineers, suppliers 
and merchants, wire drawers, metallargiste, &c. 


B. W., chairman of Charing Oross 8 Supply Cor. 
poration, Limited, with 200 shares; G. Н. B. Glasier, 7, St. James 
Street, S W., d of Oharing Ого and Strand je 


, direotor 
Supply Corporation, Limited, with 200 sha-es; B. Gatti, Adelaide 


Bupply Corporation, Limited, with 200 shares; R. Ohad wick, 34-5, 
Bt. Martin's Lane, W.O., director of Oharing Oross and Strand 
Electric Sapply Oorporation, Limited, with 200 shares; J. M. Gatti, 
Adelaide Gallery, Strand, director of Oharing Oross and Strand 
Electric Sapply Corporation, Limited, with 200 shares ; G. W. Finch, 
92, О зееп Anne Street, W., solicitor, with 1 share; and R Gatti, 10, 
Bedford Square, W.O., mercbant, with 1 share. The number of 
directors is not to be less than five nor more than 10; the first are 
William F. Fladgate, George H. B. Glasier, S efano Gatti, Richard 
Ohadwick, and Joannes M. A. Gatti ; qualification, £1,000; remunera- 
tion, £1,000 per annum, divisible. 


SUPPLY STATION ACCOUNTS. 


Hall |. In со upon the accounts of the 
Corporation Kingston-upon-Hall electricity supply under - 
Accounts. were very favourable. Theeffect of two stations 


has apparently been to raise the costs, capital, 
and, therefore, sinking fund and interest, and accordingly, to diminish 
the net profit. We intentionally emphasise the word “apparently,” 
because the enhanced market prices must have had a good deal to do 
with coal costs, for example. The Dagger Lane station was opened in 
January, 1893, while the new, or Sculobates Lane station, was started in 
October, 1898. It, therefore, assisted in the heavy load of the winter 


of that year without having had to carry the standing charges for the | 


summer season, when its additional plant would not have been fully 
employed. 


Total capital expenditure . £94969 2188,802° 238,843 
Number of units sold ... . 749,690 940,192 190,501 
Maximum кү. demanded . 1,075 kw. 1,405 xw. 330 Kw. 
Gross revenue £16,333 £19,291 £2,958 
Gros profit .. .. .. £83828 28,660 2333 
Average price per unit sold ... 4 98d. 469d. — 291. 


* This figure is reduced to £181,990 by the instalment written off (or 
depreciation of) meters (capital account), 


As we anticipated last year, the price per unit has been brought 
well below 5d. In 1897 it stood at 5'12d., being reduced by :14d. in 
1898, and by 29d. in 1899 to 4:694. per unit. Meter rents show a 
slightly augmented figure, but on the gross revenue the drop per 
unit sold is nearly id. Sundry receipts include service connections, 
testing installations, &c., on consumers’ premises, and an improver’s 
premium. 

| REVENUE BTATRMENT. 


Е Gross Рег unit Gross. Per unit. Increase. 
Sale of current ..£15,546 498d. 518,390 469d. — 0d. 
Meter rehie,&c. .. 456 ‘14d. 617 16d. 4 024. 
Supply ot lamps, ) ` 
Bundry 5 331 ‘11d. 284 Od. — 044. 
Gross revenue £16,333 5:234. 219,291 492d. — 81d. 


The costs sheet shows an increase in most of ita constituent items. 
Thus coal is responsible for nearly àd., and as the rises in oil, waste, 
&c, and in wages balance the fall in repairs, this figure appears as 
the increase in works’ costs. Establishment charges and repairs have 
been reduced in the gross amounts, and the former assista to reduce 
the upward tendency in works’ costs, bringing total costs to only '156, 
over 1898. Rent, rates and taxes are very heavy, and it looks as if 
the worke were being penalised, because they earned a profit. 


Oosts or Paopvcrion. * 


1808. 1899. 
Gross. Per unit, Gross. $ 74. Inoresae. 

Ооа! ees ee ee ге £2 034 *654. £3 398 ° 

il, , а e ү * : А 
F 298 094 416 °10d. 
Balenie jana wages ш | | 

ашса ш generation. ап 1,581 51d. 2.455 ‘68d. 12d. 
Repairs and maintenance 


of buildings, engines, 1,688 54d. 


boilers, dynamos, &c. 1,624 . “41а, 


— — — АШ. лаа 


Works’ оой , £5,601 179d. 27,893 24018. . 22d. 


io IL Be - "и 
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Rent, rates and taxes . 845 d. 1.115 28d. + Old. 
Management nses, | s 
salaries of managing е 965 31d. 1155 *80d. — 014. 
General establishment | 
раша, ертен ai} 504 194. 468 12d. — 074. 
Other expenses. 
Total costa . £8,005 3:564, 210,691 2°71d. + 154. 


Interest and sinking fund charges in 1897 took £2,970, in 1898 


over £4,820, and in 1899 absorbed £6,730, or an increase last year of 


nearly £2,000. Owing to the increased. costa and reduced price per 
unit sold, the net profit has fallen from £3,506 to £1,924. In 1898 
£1,000 was paid out of gross profits to depreciate the item of meters 
in the capital account, and to this a further sum of £812 was added 
last year. 

Рвоутт STATEMENT, 


1898. 1809. 
Interest on long £3,267 £3,230 
Sinking fund for repayments and deprecla- | | 
tion of capital .. .. .. .. .. 8,555 9,506 
Net profit carried forward .. p 3,506 
» » to reserve funå .. eee E . 
Gross profit ise £8,328 


£8,660 


Tum accounts for last year recently issued 


Belfast show that the Belfast Corporation electricity 
Corporation undertaking is making most satisfactory pro- 
Electricity gress. Last year we dealt with the accounts 
Accounts. covering the transition period between the old 


and new order of things. Mr, Victor A. H. 
M'Cowen, the borough electrical engineer, has every reason to be 
rure reapse ee ee 
driven station, opened in July, 1898. 


Чюнавлг, E 


Total capital expenditure 


Increase. 


1899. 
£96,277 £188,894 £42,117 


Number of units sold ... ... 356,626 622.486 265,960 
Number of lamps connected ... 38,500 51,500 13, 000 
Grossrevenue? .. .. .. 28,225 811,679 £8,454 
Gross profit e o5 £3,882 25,936 22,054 
Average price per unit sold ... 641d. 136d. —1°054. 


The average price per unit sold was over 6d. in 1897, being reduced 
by 34. in 1898, and, as shown above, by over 1d. in 1899. The increase 
in gross revenue in 1898 as compared with 1897 was nearly £3,000, 
and, as the increase is now nearly £3,500, there ought to be abundant 
custom for the new steam station to handle. 


REVENUE STATEMENT. 


Gross. та unit, Gross. iid unit. Increase. 
Sale of current £8,089 5414. $11,808 — 4361. —1:05d. 
Meter rents, Kc. 171 12d. 316 12d. 00d. 
Supply of lamps. 12 Old. 51 02d. + 014. 
Sundry fees, 40. 3 00d. 4 ‘00d. "00d. 
Gross revenue £8,225 5˙54d. £11,679 450d. -—104d. 


The costs are particularly satisfactory. The only item over which 
the engineer has no control—rent, rates, &c.—shows a slight increase 
Per unit. As the gross sum is more than doubled it is evident the 
financial department of the Corporation has been able to have its way 
here. To reduce fuel—i.c, coal and gas—by 2d. is an especially 
creditable performance. The total costs have been brought down to 
21@., nearly 24. less than in 1898. 


Cost or Propvorion. 
1898. 1899. 
Gross. Per unit Gross. Per unit. Increase 


£1 583 1074. £1,754 67d. — 40d. 
Ой, wase, wai water andengine) 219 14d. 247 *10d. ad. 
Salaries and wages ino 
та Generation and distri 1,158 78d. 1,77 57d. —-14. 
Берара and 5 of К 
8 „д, engines, . 291 19d. 457 »18d. — 01а. 
Works’ costs ... ... £3,243 218d. 43,935 152d. — 66d. 
Rent, А Я . 
Management an E 305 201. 724 28d. +084. 
Balarie 
gineer, secretary, ol ка, 383 26d. 534 20d. — C64. 
“ener al „establishment 
— вас. si "M 
surance 
Other expenses 21 02d. 11 *00d. — 028, 
Total costs -. 24,343 2924. £5,748 9:914, — 714. 


The proportion of units generated by gas and coal is shown as 
follows :— 


1897. pem 1899, 
Unite generated 201,832 at 195,000 22,000 at 
by gas. 1:304. per unit. 1:224. per anit, 30194. per unit. 
Units generated | 161,526 at 600,486 at 
by coal. 88d. per unit. 557d. per unit. 


The following figures are interesting, showing what may be 
expected of & battery and low tension system :— 


1896. 1897. 1898. 1899. 
| | Per cent. Percent. Percent, Percent. 
Total efficiency ... 93:8 89:2 89:4 88:4 
Loss in batteries... 39 54 5'3 62 
Loss in mains... 2:3 5˙4 53 54 


In the Oorporation accounts the balance brought from last year is 
shown as £533. To this is added the gross profit £5,986, and after 
allowing for interest and sinking fund charges, £2,655 is carried 
forward to next year’s account. It will be seen below that the net 
profit for last year is fiyo times what it was in 1898. 


Pnorrr ВТАТЕМИН?. 


1898. 1899. 
Interest on loans. „ ws 69,786 E2, 887 
Sinking fund for repayments a>. tag 175 976 
Hire of gas engines кас es. es 518 bee 
Net profit carried forward 402 2,193 
Gros profit. 28,881 ‘£5,936 
ӨТТҮ NOTES. 


The Telegraph Manufacturing Company, Limited. 


Тив ordinary general me meeting of the shareholders of this com 
was held on Friday last at the Law Association's Rooms, Liv 

Mr. James TAYLOR, chairman of the board of directors, i 
and in moving the adoption of the report and accounts, w were 
remarked that it 


in their business and profits. . Their gross profit for the past 

amounted to £41,984, which was an increase of £138,012 over the 7 
figure for tbe previous year. During the year also their property and 

assets, including goodwill, had increased from £127,142 to £145,870 

in consequenoe of extended works, and the purchase of 10 acres of 

land adjoining their works, and the railway at Helsby, which they 
believed would prove а very Valuable acquisition. After deductin 
ciation, which was off prime cost, the total of their plant an 

, &c., now atood at 1994, the stock-in-trade stood at 

about £84, C00, which was rather large, but necessitated by the 

frequent demands for immediate supply. Taey have a large stock 

at the Oape, of which they hoped to be able to dispose quickly now 

Mes hostilities were ceasing. О 26 of the balance at their osal 

y proposed to add £3,887 to the depreciation account and 

17 500 to v reserve fund, it to £27,500, which on a 


y 
now proposed 71. E EE i ср: in all 12 per 
cent. for the year on the ordinary This satisfactory 
had been brought about by the eigen of all the staff. 

Mr. Onossnamp Tarron seconded the resolution which was 
кылу Я 


Os ved that the capita 
The Онлгвмли moved that the capital of the company be increased 
to £300,000 by the creation of 20,000 additional ordinary shares of 
£5 each, ranking for dividend and in all other respects with the 
existing ordinary shares of the company. He added that the 
immediate issue would be 5,000 shares at a premium of £4 per share, 
the existing shareholders to have the first option of taking them up. 
The amount of the premium, £20,000, would be added to the reserve 
fand. The increased capital was required throvgh the large and 
d extension of the basiness of the company. 
Jom SHaw, who seconded, said his 20 years’ се of 

electrical industries convinced him that the company & very 
prosperous fature before it. 

The resolution was carried unanimously, and a hearty vote of 
thanks to the chairman and directors closed the proceedings. 


Castner-Kellner Alkali Company. 


Ма. WM. P., presided at the of this company 
held at Oannon Street Hotel last week, and in moving the adoption 
of the the working 
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and experience had enabled F та 
im features. This their position, apart trom 
tents. The outcome of year's 
was а gross profit of ‚486, out of which £11,273 had been 
бкр тепе and improvements ot AR сан 
added £5,341 brought forward. An interim . и 


раі 
Beptember 30th last, 5 to £12,000, and debenture and 1 
interest had also been met, leaving an available balance of £32,045. 
Oat of this it was proposed to 
annum for the six months ended March 316 
write off 350 fo dp the debenture issue (£6,000), 
p of lea 


5 in close alliance, wy 
successful concern. As that company 


to oe ger e 

country, or, perhaps, in any олчу Europe. Of course, he 
referred у to thas branch of the Mat Alkali Oom элу whioh 
on was 


was devoted to the working of the Castner process. The 
agreed. to. 


— Mond & Co., Ltd. 


Tam general moeting of this company was held on 30th э. st Liver 
peol. Sir Јонн Ввоиниив, Bart., M. P., presided, and moved the 
sdoption of the directors’ report and balance-sheet, and dividends of 
inmana om Бо ordinary пала 9809 and 35 per cent. per 


annum on the ordinary 
оир seconded, and said that after 19 years’ керү 
postion and prospects of the company were ur hter 
an ever. 
The motion was carried unanimously. 


Electric Construction Company, Limited. 


A MEETING of the debenture-holders of this com was held on 
Wednesday at Winchester House. The proceedings were purely 
3€ a formal character for the V Mr. 
Bnachonorr, who presided, exp that the International Trustee 
Oorporation, who bad acted as the company's trustees in the past, 
had been formally' wound-up for the purpose of dealing 
founders’ shares. The International Assets Company had been 
formed and had taken over the whole of & the property of the Ioter- 
national Trustees Oorporation. The necessary resolution was then 
passed appointing the new company trustees to the Electric Oon- 
struction Oompany. 


Stock Exchange Notices.—The Stock Exchange Com- 
mittes has appointed days as ender amie ctr ik 


10,579 poeni derek shares 210 N paid, Nos. 
eac ов. 
100,001 to 110,579, and has also И 


the un der-mentioned to be 
quoted in the Official List :—City of rol Leadon Electric Lighting Com- 
pany, Limited —F'urtber issue of 10, 9 shares of £10 each, 
F New General Traction Company, 
Limited — Further. issue of 20,000 6 per cent. cumulative preference 
shares of £5 each, fully paid, Noe. 54,001 to 74,000. 

„Дурова havo been made to the committee to appoint a 
day in and togrant a quotation to Johnson-Lundell 
Traction Oompany, Limited, 40,000 shares of £5 each; Potteries 
Electric on Oompan , Limited, £126,000 44 per cent. debenture 


Commercial Cable Company.—A quarterly dividend 
of 11 per cent. on the capital stock is payable on July 2ad. 


TRAFFIO RECEIPTS. 


and 10е for the week 
саве 2n со were 7 were TUE: 158. П m corresponding 
в be, bå. Balk p dar to dato, 46,87 . 54. 
Cba вана Teamen ya end Carriage Company, Говно. Тһе receipts ter the 
ending June lat, 1900, were 48,046 12s, 9d. ] esrrespending 
— 1899, 43,055 7s. 7d.; decrease, 48 48 148, 10d. 

che City and Boush London Railway Company.—The receipts ter the week 
ending June 3rd, 1600, were 41,484; ditto June 4th, 1899, £960; increase, 

=н Total receipts. for half- те, 1900, to date, ла ; , Corresponding 
ane dth, 1909, 8 83. ^ ы 
Dover Tramwavs.—The receipts for the week ending 
June 2nd, were р 4285 9s. 54d. ; June 2nd, шо £188 78, 114, ; 
receipts to 587 188, ; 


decrease, 18s. Ly 1900, 28 

correspon od, 185. 48,446 168. 64. ; Por 214071718. bid. Miles 
of track open, 5700 ү! 1899, 8. Car mil 

Samir 900, it о T. es run, 1900, 4,949; 1909, 4,288, 


9 
» horse cars, 22,095 px M ditto, oars, mE 
electric 4982 11s. n total, 44,856 Os. 
date, £88,978 17s. кэй 


58196. Total trafics 
E c corresponding period 1999, 230,396; inerease, £683. Miles 


Open, 

Staffordshire Tramways Company —The receipts tor the week 

9 fri cen A095 7 “3 899. 2619 9« 5d. 
5 or 22 weeks, £14,935 8s. жааты: 18,884 2a. Id. 


0 


$ STOCKS AND SHARES. 


Under these circumstances there are but few changes noticeable in 
our lists. The general tone, however, is hard, and we were told the 
other day by one of the principal dealers in electric supply shares 
that he had bean bssieged by brokers demanding lists of electric 
securities, paying various rates which clients had asked for. From 
this it would appear that supply shares may come into favour again, 
and to such inquirers as we Lave mentioned our short tables of 
investments and their yields will prove valuable. Last week we 


dealt with the Ordinary shares of the best known companies. Here 


are the Preferences most familiar in the market, together with the 
price and the rate which they return on the investor’s money :— 


City of London we A3 
County of London .. T 
8t. James's and Pall Mall.. 


Jes BEA 
-X-X ооо о 


Preferenoe shares. Fixed rate. Price Return. 
Bournemouth and Poole .. ws 44 per cent. 10$ £ 
Brompton and Kensington T | 1 v 9 
Brush Electrical ne 6 

Cross and Strand КА | t 
e| 6 
as | 7 


T 
SE 
es e e 


In the foregoing list the interest is cumulative in every case, except 
as regards the Brush and Bf. James's shares. 

Free dealings have sprang up in the new shares issued by the 
Westminster Electric Oompany, and the price is 54 premium, which 
is under the actual value of the shares, simply because proprietors 
prefer to sell instead of taking up their allotments. They would fiad 
the latter course much more to their profit in the long run. The 
renunciation letters sent out to Westminster shareholders bear a 
notice to the effect that before they are signed the namo of the new 
purchaser must be filled in—this is, we understand, in accordance 
with the latest Somerset House enactment. One more foolish, or 
more calculated to interfere with business, it would be difficult for 
anyone except a Government official to conceive. We are able to 
announce that the Bt. Jamea’s and Pall Mall Company is preparing а 
new issue of £150,000 3j per cent. Debentare stock, particulars of 
which will be published in a week or 10 days. | 

The British Columbia Electric Light Company is offering a new lot 
of Preference shares to holders of the existing issue. The price 
fixed for applications is 104, and as the company's present shares 
stand at 10}, there is no great attraction in taking up the proportion 
of new. 

Electric railway securities are receiving a little more attention than 
they ordinarily get. Ойу and South London is brightening up once more, 
the opening of the latest extension from Stockwell to Olapham 
Common assisting the market. When the line from Moorgate Street 
to Islington is finished—and the date is said to be not yery far off— 
the Oity and South London will stand some chance of repaying the 
confidence of its supporters. 

It should be welcome news to Oentzal London shareholders to hear 
that their line, commenced foar years ago, is at last completed. We 
do not anticipate that the opening of the railway for traffic early in 
July will have any marked effect upon the price of the shares. The 
event has been anticipated for so long, that its fulfilment may even 
be attended by a slight decline in the quotation of Central Londons, 
particularly if the first receipts fail to come up to expectation. 

In the manufacturing department, Oallender's shares are now quoted 
less the dividend, bonus and new, and the deduction is about £1 pet 
share. The Preference are also ex new, but the right to apply carry- 
ing so small a privilege with it, no change has been made in the 
quotation. At the Telegraph Manufacturing meeting it ww 
announced that 5,000 shares of £5 each would be issued immediately 
at £9 per share, existing holders to have the first offer. Beeing that 
the present shares stand at £13 in the market, they are hardly likely 
to refuse their allotments. The conclusion of the war will present an 
excuse for companies of every description to augment their capital, 
and they are likely to avail themselves of it to the full. 


— Wo tt — — — чы -m —————— — 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


el | Бахов допе 
NAME. фоны Quotation, week ented 
ay 80th. June 6th. June 6th. 
1900. 
Highest.| Lowest. 
African Direct Telegra h, 4 100 —104 100 —104 woe өөө 
JVC 85 — 90 85 — 90 
Anglo-American Telegraph TT eee oes TIT 62 кыйы 65 62 == 65 62} 
Do. do. 6% Pre. о... 1144—1154 [1144—1104 115 1147 
000 Chii ES hone, de: 1 Deferred... eee eee , 78 134— Es 1 — p" 006 
08. to 44,000 ETT eee eee 2— 8 $— ve ee 
ore E Oable 165 —176 165 —175 eee et 
Do. do. Sterling 500 year 4 % Deb. Stock Bed. 102 —104 102 —104 - = 
Ouba Telegraph eee eee ove eee eae cee 7 — 8 7— 8 0 ee 
үл E Pref. 000 ТЫ "өө TT) p i 17 z^ — 17 ooo 9 
Direct panish elegra h e eee eee coe — 5 — 5 ee eee 
Do. do. Р 10 Oum. Pref. [TII 9 — 10 9 — 10 eos oe 
Do. do. 41 & Deb. . 101 105 101105 | ... |... 
Direct United States Cable i 1-12 [14—12 | 1H| 1H 
Direct West India Cable, 4}: [4 Reg. Deb... ш 100 —103 100 —108 — — 
Eastern Telegraph, ка ook esi ies 150 —165 [150 —155 1534 | 151 
е Stock [III 97 —100 97 —1С0 983 eee 
Do. 4 uae Deb. Stock Red. vit 111 —116 [111 —116 x vss 
Extension, A оазама and China Telegraph 154— 16 16 — 153 153 15} 
` árgs., гөр, 1100 8,976—4,826 ' m 2 
do. 050— 8,975, 4,827—6,400 | 100 | 5 E 100—108 [100—108 |... | .. 
Do. 4 Deb. "TT! eee . Stock 4 eee 112 —117 112 —117 : 114 TIT 
[estera and Bonth African nei a E hore Debs I зоо |... |... . 100—109 100 1 
' 4 » Mt. Debs. tius Sub. 1—8 25 eee soe eee 1CO —103% 1CO 108 ТҮ eon 
180.287 | Globe Тертер ani A | 35 | gi Уа ning | ia) ii 
Do. do. 6 J Pre. |. o „„ 10|6@|6 l5j— 154 | 154— 153 | 164] .. 
Great N ene Cable us 10 |10 12495 82 — 84 82 — 84 "UN 7 
86,300 Ur Линн сн АЫ за arn } 100| .. | .. | .. 100 —108 |100 —109 T 
U 
Huropean Telegraph eee eee 25 10 10 y 4 10 y^ 63 — 57 58 = 67 ee # 
Platino-Brezilian a vss 100 6 $ iss .. |106 —108 |105 —108 "uw 
Montevideo Telephone, Limi 08. "ET to 73,080 ... l| .. iis iu i- à i è ove - 
x De. 10 4 % Pref., Nos. 1 to 96,498 1) 4% | 4% | 3 „ EM 7 ee 
Do. 8 Oum. let Pref. 000 eee [ITI 10 6 6 6 12 — 14 18 == 15 18 өөө 
Do. 6 Oum. 2nd Pref. TII 10 6 6 6 п — 18 12 — 14 oe eee 
Do. 5 % Non-cum. 8га Pref., 1 to ооб 6/5 5 6 5— 6} 5 — 54 5b | ... 
Oriental Тар hone e ion ҮП fully paid 1 65 e 5 1 — 1 Y 81 gee м 
1 to ,504, 5 — oe eee 
Pacific and Huropean Tel., 4 % Guar. Debs., 1 to 1,000... | 100 | 4 А * 1102 —105 102 —105 к 
Reuter’s mr eee өө eee eee eot 000 eee 8 б 5 Ф E) 71— 23 71— 83 71 dy 
Submarine Oables Trust eee eee eee 000 eoo Cert. T TD TID 124 —129 124 —129 T eee 
United River E 5|5%|6%|6% 84 4— 5 4 H 
до. 5 Ф Cum. Pref. Мов. 1—16,689 5 .. T T" 42— 53 ... 
Do. do. 5 Be eee eee eee Stock ee 006 108 —106 108 —106 eee pee 
West African Telegraph, 8 y 4 De . eee 100 V eee 97 —100 97 —100 вое ag 
West Ooast of Nos. 1—80,000 and a 23 CTI) PII) е 1— 1— 1 eot eee 
Do.. do. 495 Debs., 1—1,500 beb. Bock Bed Bu 100 vee eee 100 —108 100 —108 өөө өөө 
Western and Brazilian Telegra ph 49, ] ‚ оок! ... awe 102 —105 |102 —106 s 
Western „Lad. New. Nos. 1207 0 „| 10,7 %17%| .. |14— 18 |1 154 | 14H 
eot 0 É = x 
Do. do. do. 69 Cum. Ist Pret. [ITO 10 eee eee 7 — 8 64— 74xd eo eee 
Do. do. do. 6 Oum. and Pref. 006 l 10 6 [II] eee 64— т 6 2те 7 xd ee [III 
Do. do. do. 6 95 [] Nos. 1 to 1,800 100 coe ee 104 —107 104 —107 eee ul) 
ELECTRICITY SUPPLY COMPANIES. 
19,661 | Brompton & Kensington Elec. Lt. Bup., Ord., 101 to 19,761 5 4 6 6 „ 7 — 8 7 — 8 i aes 
20.000 Charing Oros and Birand Hlotricity 5 — 387 ; "alog i-o | st of | 9: "S 
u eos = 2m 8 
30,000 ag 1 do. 8 РИ, Ord. div Cum. Pref. : р "E %, 6 % 6l— ч 64— A eee ee 
ый ашы u 7 9 soe eee prs z oe 
150,000 Do. Deb. "Btook ‘Red... Btock 4 eos 108 —111 108 —111 eee 
60,000 | City of London ооо Lighting, » 40,001—100,000... 10 10 | 69% a% 94— 1o | 93—104 | 104| 10 
40,000 55 6 Cum. Pref., 1 to 10 6 6 eee 12 — 18 124 — 133 183 eee 
400,000 5 4, Deb. Stock, Borip. (iss. at £115) all paid | ... | 5 „|ы 122 —127 124 —1239 |... | 
20,000 do. 6 e a Бади 10 6 Ф 6 eee 114— 124 114— 123 ose oe 
200,000 Ро. 44% Deb. Stock, Prov. Certa (all peid) Rd. TII TT) eee TID ee 110 ке 118 110 —118 eos өе 
26,100 кааш Bleo. oe 9 Ord. Shares eee 5 5 Ф 7 Ф TI 43— b 4$ -—- 5 T е 
75,000 4 % 1st Mort. Deb. G s 100 . (LOL —104. 101 —104 
110,000 iain. Electric supply О on, Limited, Ord. - 8| .. age ses 11— 2 lj— 2 
$ D? do. e y det б coo 6 % T 4 — 4 = 44 eee eee 
$ rh Hiectric u y, to ,000 5 — 4 eee ee 
220, 0002 t M Debentare Stock eee 44% vee ove 14 —117 114 —11^7 TT ee 
Р N Do. Ligh Mort. Deb. Mir ма eee aera 6 "E т — 163 j^ 161 eee 
9 otting ectric ting eee өөө 0 D D [II 
40,000 | Bt. James's and Pall Mall Electrio Light, Ord. — ... 5 D g D 144— n 14j— 153 | 158 ... 
30,000 Do. do. 17% Pref., 20,081 to 40,080 7% 7 8j— — 9 | 93 
12,000 Smithfield Market a Supply, аа eee * өгө ee 5 eee eee eee 2 — 24 2 TM 21 Ir eee 
60,000 Do. Deb. eee 100 eee е 85 — 95 85 — 95 eee TII 
65,000 | Bouth London Electricity Supply, 5 1 4&— 4 | 
70.900 | Westminster Wlectric Supply, Ord.. 101 to 80,000 5 12 X 12 J 13 Y 14 — 151 | 134— 1 18 143 
* Bu 
NNI TOUS иитии ITI E 
Dividends warked $ aro for 6 увоз consisting of tbe latter of ave yeas and tbe first pert ef tbo o А 
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SHARE LIST OF ELECTRICAL COMPANIES-—Oontnwed. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


; ci Business 
— | MAME. Quotation | Quotetion | week ended 
May 30th. une 6th June 6th, 1900, 
| Highesi.| Lowest 
65,000 Aa shares, Nos. 1 000 - 8i 81 ра 
80,000 йы Blectric Traction coe Tr] 151— 163 154— 164 
52,000 Do. do. 6 Cum. Pref. m Я 12 — 18 12 — 18 121 | 12% 
200, O00 Do. do. 5 Y Perpetual Debenture Stock 124 —127 |124 —127 126 | 125] 
85,0001 |t British Hleotrio Works Oo., Ord. £1 shares, 60,001—185, — 1 1— 1 
50,000 d xg '8 % Cum. Pref., 1—50, 000 . н uU #- Н 
4} 95 1st Mort. Deb. 99 —101 99 —101 Я 


40,000 British Tawulated Wire Ord. Nos. 1 to 40,000 1579115791 0% 11 — 12 11 — 12 
27, 500 Do. do. 6 Tum. Pref. Nos. 1 to 27,500 .. - к 
90,000 | Brush Ж1ес!. Bnging., Ord., 1 to 90, 0000 


li— 2 11— 2 $e 
90,000 Do. Non-cum. 6 Pret., 1 to 90,000 3 — 2} 2 — eee 
50,000 Do. do. 2nd Deb. Stock Red. eee 108 —106 108 —106 
20,000 | Callender’s Cable Constru shares, Nos. 1— 20,000 12495| 16 Y 15 Y 14—15 133— 144 133 
20,000 n? ro b 475 Oum А 6 
90,000 Ord, Share Ist Mort. Deb. Stock Red. 112 —116  |112 —116 

218,688 Central al London Кайту, see "E 10 — 104 | 10 — 103 10% | .. 
61,088 do. Pref. half-shares Т - 51 54 v i 
71,447 ро. до. Def. do. eee eet I) ooo 5 E 53 5 LEM Бї. 

855,020 | City and South London Reilwa 125 01 — 64 65 — 68 67 | 65 
87,500 Do. do. Ord. shares, Nos зз, to 60, 000 ee ҮТ! 61— 64 6 — 7 " 

e ort. . Debs., 

100,000 £100, and 901 to 11,000 of £50 Red. vos PO 208: ROO Ne — * 
99, 281 dison ё Bwan Utd. Hl. Let. "ДУ shares, £8 pd.1t099, 0 2 = 23 2 — ‘a P „ов 
17,189 Do. 20. ” Shares, 01—017,180 6 81— 4$ 8$— ee aoe 

* Ро. до. 44 Dob. Sc Bod. T 98 — 96 98 — 95 

112,100 Blectric beaches 4 to 112, 100 eot aoe 6 2 — 23 2 — 2} [D 
26,000 Do. Oum. Pref., 1 to 25,000 7 22— 8} 22— 8 in 
140,800 Do. PA Perp. 1st Mort. Deb. Stock y 108 —106 [103 —106 " 

9,0001| Greenwood & Batley, 7 Oum. Pref., 1 to 9,600 7 10 — 11 10— 11 - T 
80,000 nee (W. 3 Works, Ord. deu m 14 15 Y 1341— 144 | 134— 144 * 
80,000 до, 4 Ф Pret ве 7 51 5i iM 
50,000 ро, до. до. ort. Deb. Stock. 7, 110 —114 110 —114 
50,000 | India-Rubber, Gutta-Percha and Telegraph Works sis 10 21 — 22 21 — 22 218 | 21j 

100 000 T Do. ome do ом. 4 95 1st Mort. Debs. . x зва 100 —108 

l verpoo: Overhead Railway, 5 — 93 | 9)— 98 
10,000 [рр 8 £10 paid eee 18 — 184 182 — 183 Й 
120.000 | та рһ түс 9 85 to LEX Bel 1000 8% 12% A tees ae Б 
, ogra 08. 8 12 14— 114— 12 x а 
20,000 Do. do. 525 Om. Prt. Nos. 1 to 20,000 | — 6 51 eee 


E 55 
540, 0001 Waterloo and City Railway, Ord. Sto. .. 8 * 8 91101 —104 100 —108 102 


t Quotations on Liverpool Stock Exchange. 1 Unless otherwise stated al] shares are fully paid. 
LATEST Bee inae to F OF SECURITIES NOT OFFICIALLY diei 
Birmingham Electric Supply, o Anay £5 (t id) 8—10. ры n^ Тү ae sese Electric Lighting ary Shares £5 qu 
Brompton and K 43 °/, . ry 00, 104 —106. ference Cumulative 6 San 45 pd Snares 11% 7—8 De 
National Electric Free ийле, paid. Bentaren и 02—106. Dividend, 1899, on Ordinary 
Oldham, Ashton, and Hyde Eleotrio (£10 pd.), Ord., 1 184. +T, Parker, £10 (fully paid), 18. 
Do. do. Pret. (£1 pa.), 103—1 C) 
* From Birmingham Share List. Bank rate of discount 34 per cent. (May 24th, 1900). 
MARKET QUOTATIONS, Wednesday, June 6th. 
OHEMICALS, ёо. This week. | Last week. Ino. or Deo. METALS, фо. (continued). This week. Last week. Ino. or Det 
a Acid, Hydrochlo rio owt. - 8% "e rBheet .. .. ee ton £84 £85 £1 део, 
a n N ee өе ee Mon" al. gli oo е oppo ee ee ee Per ton £84 £85 £1 dec, 
н Oxalo.. ee о DOr от}. 83/- 83/- ie € „ (Electrolytic), Bars .. per ton £81 £81 T 
a и Bulphuric m, oe ee рег cow. 6/6 б ee e " ^» Sheets.. per ton £90 £90 
a Bal .. А ee рег сті. 89/- 89/ А 9$ n ^ Rod .. perton £84 £84 
а Ammonia, Muriate (crystal) .. per ton £84 484 А 6 n Ж Н.С. wire per lb. 94d. A 
и ee ee per ton £81 £81 oe f Bbonite Д4 oe so per Ib. 8/- * 
a Bl powder ee ee per ton 21 ee / LET Shect oe oe per lb, is 15 
a Bisul of Oarbon ..  .. per ton 615 a > п German Silver Wire .. per lb. 6 1 
Вогах te ee ee ee per ton 417 417 e h ee ee ee per ib. 8j- to 8/6 to 0 
а Bensole ч) о c» өө Per gal. НА ШЕ 22 h India-rubber, fine oe рег Ib. 8/94 to 8/10 | 8/94 to 3/10 . 
а " А eo өө рег gal 6 өө б Iron, Ch Sheets ..  .. perton 618 18 . 
= Lad. оо оо c рег £96 £26 a „ Pig (Cleveland warrants) per ton 69/8 69 : 
a ec оо „ per ton £26 495 «ө б» ,acoording$tosise per ton | From 411 T 
а „ White Bugar .. . per ton £81 £81 i „% Borap, heavy .. .. per ton / to 7% 70% to TRE . 
t drei goer NE ON per ton xg gu ‘a € „и Wire galvanised No. 8.. per ton gt on 
a Naphi а ее (90 9), si € ME 5 e е. Per ton to £175 | £1789 ш 
О, 66 ee e ee per gal. 5/8 5/8 ee ee per ton £18 10 418 19 
a Potash, in casks.. per lb. 4d. ` 4a, = Мааш Wire No, . es per lb. 8/- Bj- 
а „ #Osustic 99 eo per ton єм 494 T . per bott £9 10 £9 10 
а Bisulphate ..  .. per ton £85 £85 . 4 Mioa (in original Gases), imal per Ib. 8d. to 9d. | 8d. to 9d. 
Bhellac T: eo ee ee per owt. 68/- 88 / ie medium per lb. 1/9 to 9/9 1/9 to ‚ 
a Bulphate of Magnesia .. „. per ton 64 10 £4 10 se large per lb, | 8/8 ю 7/8 | 8/3 to 7/8 
а 8 ee рег ton 66 20 T P боры Bie techn per lb, | 1j1$01/4 | 1/1$01/4 . 
a Lamp © р ба as W^ ih d Aoda Par Ib. | Prom Mo | tiem ue 4 
ee per eec P [|] ‚ . ee 
á — whiie 79 5) ee рег ton 410 15 £10 15 M o Platin we T p es тегса £8 12 £8 13 T 
a „ Orystals „ per ton 88 £8 " W eo per lb. 1024 to 1/1 103d. to 1/1 T 
a „ Biohromate, casks >. per lb, 814. 814. AN Steel, Magnet, aoc'd'g to descp'n р. ton From £16 | io £40 e: 
METALS. do ( Bteel, „їп oe ee £m Pri to es 
Aluminium Wire in ton lots.. per ton £994 5994 ee 9 Tin, block ө oe ee ee per ton to £140 £141 10 dec. 
i eet, in ton lots.. per ſon 419] £191 di f n fo e 0. oe per Ib. 1/9 - 
p Babbitt's metal „ рег ton | £80 to £150, £80 to £150 5 a „ wire Мов, 1 1 .. per ib i9 1/9 
6 F basis per Ib. is p White Anti - friction M. 
A lain ae as рер 103d. 0 i iY White An сусу Е < por к кт £40 to 270 . 
97 awn ee r e е е ee arns, Cotto: e „Dun 8 pr ld 
€ ire, basis ee Per 1b. ae j n ў допо шро Ц ee per UNE 6d. * 
в Copper Tubes (brazed) .. Per lb. 113d. 11:4. бе J nm Hemp, 8 piy 10 be ee рег lb. os 
в m м (solid drawn) ee per lb. 114d. 11 | Е " 5 Ба ix MAE 10 Ibs. per Ib. 10 "a | ^ 
" uie rove z 
. Copper: Бага (best selected) ss- per ton | £% | £85 | £1 dec, PA Bheet (viele ION C | roo 16 nett. | 297 5 nett. 90s. dec 
Quotations ra supplied b Quotations su Quotations su b 
a Mossrs. Boor а 00. f The Inde ft. , Gutta-Percha, and В Mosars. Morris „ Linited. 
b The British Aluminium Company, Ld, Works Oompany, Ltd, m Mosers, W. T. Glover & Oo., Ltd. 
e Могае. Thos. & Messrs. James & Вракзреаге, n Messrs. P. Ormiston à Sons. 
á Моге. F. W & Bons É Messrs, Jackson & ТШ, o Messrs. Johnson, Matehey & Oa., Lal 
в Мемть. Smith & Оо, ( Meurs, Belling ё Lowe. » Zhe Phespher Brosse Company, Lek 
i Mesue, Beary О, Fes & Oh : 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


THE OALOULATION OF DISTRIBUTING SYSTEMS OF 
ELEOTRIO TRACTION UNDER BRITISH CONDITIONS. 


Ву Н. M. Sans, Associate Member. 
(Paper read May Srd, 1900.) 


(Concluded from page 942.) 


APPENDIX No. II. 
Exa4wPLES AND TABLES OF МОВТ EcowoMICAL Соввинт Dansiry. 
Bymbols as in Appendix No. I. 


S4 A 0041 вр w 
a 045 045 - 
в = percentage interest charge on cables. 
p = cost of one ton of copper in form of cable. 
w = ST | where А = equivalent fall load hours of use per day, 


and » = cost in pence of one Board of Trade unit. 


For example, let : = 2395 р = 1,800 


h = 12 m 
657:5 
Sa == 4 
US, 68 49, 


then 2 = 1,800 x 6849 x 0041 = 5054, 
and ¢ = 225 = drop in volte per mile © uM 500 amperes per 


045 
square inch. 

The equality of ohmic and interest losses is readily shown. One 
mile of cable of one square inch section will cost £200 x 9°1 = 
£1,820, and the interest on it at 9 per cent. will be £164, while the 
obmic loss will be 500 х 28:5 = 1,125 watts, worth also £164 per 
annum ; to the nearest £1 in each case. 

Tables for varying values of & p and w are convenient, in the 
following form :— 


вр = 1.200. 
w t = drop per mile. Beat density. 
40 %%% l „ 812 
50 .. . 15,77. 362 
60. q 17-2. 883 
Bp = 1,500. 
4b0 1577. 862 
50... 176 .. 392 
60 % 192 „%% 427 
Rp = 1,800. 
40 .. .. 172... .. . 383 
50 - „% 192 — e. 427 
60 211 ... - 469 


or a table giving values of f and best density for values of the 
product. n p w may be readily made and used. 


APPENDIX No. III. 
OaLOULATIONS FOR “ BOOSTED ” FEEDS. 

The only special factor in these is the correct value of w. Such 
value should take into account the transformation loss in the booster, 
and the annual charges on that machine referred to its output. 

If к is the cost of a Board of Trade unit at the main switchboard, 


and the efficiency of the booster at its average working load is 00 
3 


the transformed units will cost о n in energy alone. 


Again, if the machine cost Ea per annum in interest and 
tion, and £5 per annum for attention and stores consumed per unit 


of average working output, these charges will add to the cost of the 
(a xS CE in pence per B. O. T. unit, the value of w will then be 


F roe 
(365 л x »100) + 240 (a + by 
* 


Fr example, if а booster cost £15 per kw. output, and 12 per cent. is 

charged for interest, &c., and if it costs 103. per annum for attention 

and stores, these costs amount to 42:3, or a + b = 2:3, then if the set 
is in service 15 hours per day 

~ (ab) 240 298 x 240 

365 À 5475 ч | 


With n = '75@. and efficiency 76 per cent., the cost per unit trans- 
formed becomes 


(75 x 188) + 11 = 111 pence. 
Е 210 _ 
and = aii x рату 75 


The values of w so found should be used in calcalating the best 
density of current in the '' boosted ” feedera. 

It must be noticad that where boosters are used, as on trolley 
feeders, to keep the drop within certain limits, the boostors have only 


to supply the difference between the tted drop and that which 
occurs in the feeders, and the current found as here explained 
is that which should prevail in the corres distance yond 
the point at which an unboosted feeder will giva the limiting drop. 
Hence the total in the boosted feeder should be the sum of the 


. APPENDIX No IV. 
OALOCULATION POB Track FEEDER, Bast OF т. 
Rail resistance, ‘0289 w per mile. 
Drop allowed, 5 volts. 
Amperes x miles constant for 5 volts = 173. 
. Ourrent per car, 15 amperes. Oars passing in pairs. 
From Т Eastwards. 


Cars Amp. miles. Product. sum 
Ist pair ... 90x 329 
T 50 F, Scars, ] 2nd pair .90x 6 = 18 
9 miles. latr г ‚15х 79-2135 
a$ өөө eee x $ 1 = 6 10 `8 
КҮМ теш fana a. L. 80 х 188 = 549 1587 
2 on line N G .. 90x 2˙16 = 045 2232 


As the sum is brought over the constant by the carrent flowing in at 

G from N G, а should be a point of change of direction. The 

prodact of am x miles on branch m d is 15 x 11 = 165. 

Tais added to the 158 7 at a = 1752, a little over the limit. Hence 

екоо VE 
tegral of ampere miles from d to feeding а 178 

— 16:5 = 156°5, to keep m at 5 volta. 

Then from G Kastwards | B:ction G o, 4 oars. 


l5 miles long. Current flowing east 30 amperes from branch x d. 


Cars. Amp. miles. Product. Sum. 
At а [II TT ТҮ; =т= 16:5 — 
G to lat pair 30 x 875 = 11:25 27°75 
1st pair to 2nd pair 60 х 75 = 46:00 7275 
2nd pairtoo ... 90 х :875 = 33:75 Í06'b0 


н being terminus, and only 2 cars between E and o, it is obvious that 
ч point should be west of 0, so sum westwards from H. E to 
0 17 m. 


Cars. Amp. miles. Product. Bum. 
lstpairtoo — ..30 x 85 = 256 
о to 2ad pair Go 30 x 875 = 11:26 36°75 
2ad to lst pait d о 60 х 76 = 45:00 8100 


Feeding point will thus be between the Ist and 2ad pair of cars cast 
of a. I6 should be pri ee G. The product from 
this point will be 5476 to the terminus н and to и, corresponding to 
1°58 volts drop. Hence the feeding point may be 3:42 volts above 


The track feeder will have to carry back 120 amperes, and be 2,975 
miles long. Section should be ‘39 aq. in., and the drop in it will be 
1506 х 4:975 = 45 volts. But as its end may be 342 volts above 
earth, the booster will have to give only 41:58 volta, and have an 
ontput of 41°58 х 120 = 5,000 watts вау. 


Track Frzpse No. 2. 


pection that some current should return vid 
D and some vid 3. The dividing points should be those at equal dis- 
tance from т by each route. 

the branch р J this point is practically at the centre of its 
length, hence half the total current is taken as flowing each way. 

On the circuit TD 017 T, it is very close to the junction, 1. Hence 
the current returning by 3 will be half tbat on the branch, D 7, and 
the whole of that on branches from ј to І, K and L. respectively, 
making altogether 8:5 x 15 = 137.6 amperes, which gives at once 
the section of the track feeder from т to 3. Italso we that the 
potentials of poris D and з should be kept equal. Find feeding 
points, &o., as before. 

T to D, 7 cars, 2:35 miles. Branch c м, 4 cats = 60 amperes at 35 
miles from т. 

Assume 1 car at D, the other 6 in pairs at 59, 1 18 and 177 miles 
respectively from т, 


Current EASTWARDS TOWARDS T. 
Cars, Amp. miles. Product. Sum. 


т to o Те .. 60 х ‘35 = 2100 

T to lst pair 30 x £9 = 1770 38 7 

T to 2nd pair . 90 x 118 = 35 40 741 

T to 3rd pair e 80 x 177 = 5310 127 2 

2 to D 15 x 235 = 3525 16245 = 47 v. 


T to o, part current = 
ю о рыр сте ze „235 105 173 


giving 5 volts at D. 
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Осввинт WESTWARDS FROM р. 
D to 0, 165 miles, 6 cars, passing at 41, 82, 1 23 miles from D, 33 
amperes from branch D 3 also— 


Cars. Amp. miles, Product, e Bum. 
D to let „ 88 x 41 = 18:58 
186 to 2ad pair 63 х 41 = 25°83 
2nd to 3rd pair 93 x 41 = 8813 
3rd too 128 x '41 = 60°43 12792 at c. 
Oount.back from a to find equal point. 
A to в, 2 miles, 3 cars, assume 1 at 4, 2 in middle. 
OvBRENT EASTWARDS FROM A. 
Cars. Amp. miles. Product. Sum. 
A to lst pair ... 15 x 1 = 15 


B to O, 1'1 miles, 2 cars, assume in middle, current of опе car from 
branch B 3. Continue summing from a. 


Cars. Amp. miles. Product. Sum. 
B to middle eee 60 x '55 = 33 
Middle to c .. 90 x 55 = 49:5 142°5 at c. 


This indicates feeding-point a little west of c, but as 60 amperes 
more enter from branches north and south of о, and c is the meeting 
pie of four tracks, it is clearly the proper place for the feeder to 
p the rails. If this point be kept at earth potential, a, the point 
farthest from т will be at 4'1 volts above earth. : 
The feeder will be four miles long, have to carry 273 amperes back, 
have a section ої 89 rq in, will drop 4 x 1506 = 6024 volts, and 
booster must give 273 x 60°24 = 16,445, say 17,000 watts. | 


Track Fesper No. 3. 


Inspection of the diagram suffices to show that 3 must be the 
` feeding point for this. The greatest drop thence will be on branch 
з к, 22 miles long with two cars. Assume one at к and one half 
way, then ampere miles x J will be 41:25 or 1:2 volte. 3 must then 
not be more than 38 volts above earth. This is lower than p, so 
that more than the half current on line J p will return by the feeder 
vid J. Per contra of the current from branch 1 3 will go vid I c. 
The assumed bution could be obtained by splitting the feeder 
at J, and connecting the branches at proper points on the three lines 
3 L. J K, J 1. 

0 рси advantage would result, as in working the load on 
вас 


proper te 
that the actual 


the P.D. on the to be kept within limit, and refined investiga- 
tion of the current distribution is likely to be labour lost. 
Hence No. 3 feeder may be safely as tapping rails at 3. It 


will be 2:15 miles long, carry 127.5 amperes, have a section of 415 
square inch, drop 32 4 volts, and require a booster to give 324 x 
127˙5 = 4,130, вау 4,200 watts. 


A FRIOTIONLESS MOTOR METER. 
By В. EvsrsuaD, Associate Member. 
(Abstract of paper read May 10th, 1900.) 
PRELIMINARY. 


In the course of the last few years the author bss tested some of the 
better known types of motor meter in general use, with the result 
that the lowest observed value for the moment of frictional resistance 
is 57 dyne cms. and the highest nearly 1,400 dyne cms., while values 
of from 300 to 500 dyne oms. are quite usual. All these tests were 
carried out upon new meters which had been carefully adjusted by 
ihe makers. In the asthor's meter the friction moments so far 
observed vary from 1:7 dyne cms. in a new meter up to 3:5 дупе cms. 
in one which has run for many million revolutions. These figures 
"Щщ; it is hoped, serve to excuse, if not to justify, the title “ friction- 
eas.” 


Among the many links in the long chain ‘connecting the 
locked in the coal store of an electric power station with the wo 
done on the conssmer’s premises, the supply meter is by no means the 
least im t. Yet it has, perbaps, received less attention from the 
ción os eme Ка, (поа than wy other essential part of an 
e supply. 

Is the average meter, then, so good that it needs no attention from 
us? Far from it; erratic meters are not unknown. One will allow 
& consumer to run a lamp all day for nothing, another for 30 or 40 
per cent. diecount. Precious energy, after ru its cost 
to a hundredth of a penny, is positively being given away every day 
by sticky motor meterr, unbalanced clock meters, and the like. Asa 
set-off, one hears of meters running up a big bill when the consumer is 
out of town and the main witch off. 

Bearing all this in mind, the author feels that а paper devoted 
to the description of an attempt to remove some of the more obvious 
defects of а particular class of meter—the motor type—together 
with an exhibition of the outcome of that attempt will need no 


apology. 
Moron METERS. 


The fundamental principle of all motor meters is very simple. The 
driving moment (torque) of the motor is made ee ee to the 
power (or to the current, in a coulomb or electricity meter) being 


mere е а оре с the motor is controlled by a brake whose 
resisting moment is pro onal to the speed. Oonsequently the 
speed will be propo го е power ию the current), and the 
number of revolutions made in a given time will be proportional to 
the energy (or to the electricity) supplied. This was first clearly 
stated by Profs. Ayrton and Perry in describing their well-known 
energy meter, the forerunner of nearly all meters since 
invented.* Unfortunately it is easier to 


fraction, of the available driving torque will be used up to overcome 
it. There are other minor difficulties, but, practically, friction is the 
only serious trouble in а motor meter; it limits the acouracy, and 
involves a good deal of wear and tear. 


І у 
definite limitations, such as cost of manufacture, drop in the current 
coils at fall load (or power wasted in them if that is the more im- 
portant item), and above all, waste of 
the fall-load drop is fixed 


1 
i 
FE 
it 
E 
i 
: 
H 
4 
EE 
FFF. 


on the ass 
meter is to be saleable at present average prices) is som 
20,000 dyne cms., and the friction may be from 300 to 500 

А greater driving moment is easily obtained by enlarging the 
ture, but only at the expense of increased weight of moving 
and a consequent increase in friction. We shall be fairly 
result of carefal designing if we put the driving torque 
and the moment of frictional resistance at 300 dyne cms ; in 
words, driving torque at full load amounts to about 50 
frictional resistance. It will be convenient to reduce these 
peroentsges by calling the full load 100, maximum driving m 
100, and the friction moment 2, arbitrary units. We may aleo reckon 
full speed of the meter as 100 revolutions per minute. Oar b 
thetical meter will obviously not start until the load exceeds 2. 

it will make 98 revolutions per minute at full load, since of the total 
driving torque of 100, 2 unite are used up for friction, leaving 98 to 
work on the brake. Hence a table of corrections can be written down 


dM Re ESE 
ШЕШ 


TABLB 1.—Ёвновв oy UmconBEOTED Moros METER. 
Maximum Driving точ = 00, Friction = 2. Fall Speed = 100; 


тату unite. 
А Bpeed numeri- 
— . cally А qual to „ 

2 2 0 inf. 

4 н 2 = 50 

10 » 8 "н 20 

20 » 18 н 10 
60 " 58 „ 98 
80 " 78 n 25 
100 и 98 ^» 80 


Standard range = 1 to 8:8. 


It will be observed that with such a meter the consumer gets & 
discount of 16 per cent. when he is taking one-tenth of fall load. f 
of & meter within specifled limits of error forms the 


Btandard Range." 
ratory to 3:3 when the meter is adjusted to register correctly at 


| 
g 
f 
| 
: 
| 


CORRECTION FOR FRICTION. 
It is well known that friction can ba 


load is sero; lessen the strength of the starting coil, and the meter, 
although not quite so immoral, will still occasionally go on running 
when the load is off. ] 

The author has found that a meter fixed to the brick wall of the 
office building at Woodfield Works would go on running all night 
when the driving moment was reduced to a very small fraction of 
that required to balance the normal average friction ; and this can 
only be accounted for on the assumption that during what may be 
called the positive half periods of vibration the meter axle and com- 
mutator were to all intents and purposes frictionless, 


* 


— — — 


© Specification of Patent No. 2,642, 1882. 

T Through the kindness of Prof. Ayrton, the author has been able 
to test an actual meter made in the manner described. Its maximum 
driving torque was 19,000 dyne cms., and ite friction 950 dyne cms., 
the accuracy being therefore rather better than that shown in Table I. 
But this was dearly purchased at the expenditure of no less than 1? 


watts in the pressure circuit. 
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Brru«riwATION oF FRicrion. 


Instead of regarding friction as unavoidable and attempting to 
correct for it, the author has approached the problem from another 
side and endeavoured to remove the causes of friction, and so avoid 
the кем for correction. These causes аге, Аз has already been 
mates cad (%) friction of элш train and gear oonnectiog it 
mut ‚ап on of count an 
with the motor axle. With ап ordinary vertical azia the dus i 
елгы RO ожа юе Some нор ing, which is usually a 
rounded steel point resting in a jewel cup. In the author's meter 
the pressure of the axle on the bottom bearing is reduced to a few 
0 suspendiog the axle, armature and brake. 
A юр ы g is entirely dispensed with, the axle being magnetically 
pivotted. 


Tho brush friction is enormoasly reduced by the use of a novel 


form of commutator, having clastic segmefite, against which the 
of two light and freely pivotted wheels roll to act as brushes. 
friction of the train is entirely removed as a source of error. 
The train is driven by a simple electro-magnetic device, whose speed 
of working is controlled by the speed of the motor, although there is 
absolutely no mechanical connection between them. 
These means have already sufficed to reduce the friction from a 
valne between 300 and 400 dyne cms. to less than 3 dyne oms, and 
there is reason for believing that the limit has not yet been reached. 


EARLY ATTEMPTS AT Мланвтіс BUSPENSION. 


The possibility of using magnetic force to take the weight of the 
parte of a motor meter off ita bearings has, no doubt, presented 

iteelf to many minds. 

Ia 1887 Mr. Hookham referrea to the subject. A little later Mr. 
Ferranti turned his attention to magnetic suspension, and quite 
recently in America Mr. Stanley has brought out a motor meter in 
which the vertical axle is entirely suspended by means of the 
FFF and ring poles surrounding 
them. > 

The author began experimenting with magnetic suspensions a few 
weeks after the publicition of Prof. Forb:s's papar on bis “ windmill” 
meter. It oocurred to bim that the Forbes meter might be made 
nearly frictionless by magnetically ruspending the axle and its vanes. 
A moter was made on this plan with a bar magnet placed in line with 
and immediately above the end of the axle, which was pivotted top 
and bottom; the arrangement proved quite unworkable and was 
abandoned. In 1891 the author, in conaec'ion with Mr. Vignolee, 
was working at & motor meter of the Ayrton-Perry type,in which 
friction was eliminated by floating the armature in water or oil. 
armature was held in the centre of the vessel containing the liquid 
by means of a little iron rod projecting axially below the armature, 
with its end close to the m of the vessel. A bar megnet 
was fixed underneath the vessel, in line with the iron rod, and with 
its upper pole as close as ble to the bottom of the veseel. The 
iron rod was consequently held in the magnetic axis of the bar 
magnet, and the axis of rotation of the rotatory system coincided with 
the tic axis. This “magnetic pivot,” as it was called, worked 
ad y, but the meter itself was a failure.“ Another application 
of magnetic suspension was attempted in 1691-2 in connection with 
an eazly form of the Richards-Evershed shipe’ te ph. | 

Ia а renewed attempt to make a frictionless meter of the Ayrton- 
part was suspended by the 

the upper end of the iron 
axle. It was, however, not found practicable to reduce the waste of 
power in the solenoid below about 5 watts. 


Present Form or Мланипо BosPENSION. 


Finally, the author returned to the first idea of a simple magnetic 
pole fixed above an iron-azle. had proved that one of 
the worst troubles with all forms of suspension was caused by the 
magnetic sxis not being absolutely coincident with the rotational 
axis, the latter being determined by the pivots. Ifthe top pivot is 
removed, the axle is free to centre itself in a magnetically symme- 
trical fashion, and it will then rotate about the magnetic axis (fig. 1). 
Any directional moment due to the axle and suspending pole not 
being perfect figures of revolution, will be enormously reduced by 
diminishing the diameters of axle and pole; and with diameters not 
much exceeding 5 mm. the supporting pole bas no measurable direct- 
ing infi sence upon the axle. The combination of the magnetic sus- 
pension with the magnetic pivot has resulted in a perfectly prac- 
ticable and very simple arrangement for relieving a step bearing of 
the greater part of tne weight of the rotating system. 

To prevent the axle from accidentally coming into contact with the 
supporting pole, a thin plate of non-magnetic metal (seen at c in fg. 
1) is interposed between them. It is fixed immediately above the 
end of the axle, leaving а very small clearance. The supporting pole 
is adjusted until nearly the whole of the presene on the step bea 
is relieved. If the pressure is reduced to zero, a slight shake 
jerk the axle up until it rests the plate, where it will remain, 
since the upward attracting force increases as the space between 
axle and supporting pole diminishes. It is tnerefore necessary to 
leave a few grammes weight unbalanced so that there is sefficient 
gravitational force downwards to puli the axle off the end-plate, 
should it happen to rise into contact with it. 


EssummrL Рота m MaaGmmric Suspunsion or Матив AXLES. 


Oar object in magnetically suspending the axle of а motor metar is 
twofold. It is certainly an advantage to reduce wear and tear of 


© It is worth mentioning that the train of this meter was to be 
aven Dy ee wie ua MINE E ifia. an ble WEM Neh 

al 56223000 w 
been tested to be 


. there Appear to be no trace of bys 


bearing, bat primarily we desire to improve the meter as regards 
accuracy snd waste of energy, and to that end it is essential that 
there should be a reduction of all the resistances to rotation other than 
that offered by the brake. Now, a moments consideration shows 


Fia. 1.—Рвюаюнт Fonw or Manno BOSPRNSION APPLIED TO 
4 Moron Mer. 


that in reducing the friction of the step bearing to zaro, we may at 
the same time introduce a new source of friction, namely, hysteresis. 
This, as is well known, offers a ret istanoe to rotation. Ia a dynamo 
or motor the hysteresis torque is there in any case, whether we 
suspend the armatare or not, so that the relief of bearing friction by 
displacing the armature in the pole-pieces is a clear gain, but in the 
meter there is no iron core within the armature, and in order to 
suspend the axle in the ваше way a core must be put apon the axle 
for that purpose, thus introducing a resisting torque which did not 
exist before. 

We thus arrive at an essential principle for magnetic suspension 
of meter axles: The induction density in the magnetic devices used for 
support must remain absolutely constant during rotation of the axle. 
This at once disposes of unsymmetrical bipolar arrangemente; nothing 
of the nature of two poles attracting a piece of iron will serve. To 
secare uniform induction density in the rotating part of the msgnetio 
circuit, the attracting pole must be a figure cf revolution with its 
axis coincident with the axis of rotation. As an example, the-attract- 
ing pole might be a ring concentric with the axle; an iron disc fixed | 
upon the axle a little below the plane of the ring pole would be 
attracted upwards, and if the zing and disc could be made mechanio- 
ally true and magnetically h , the induction density would 
be uniform in the disc and there would be no resistance to rotation 
due to hysteresis. In practice it is exceedingly difficult to ensure | 
these conditions, The disc is in unstable equilibrium transversely, 
and there is necessarily a little clearance between the axle pivots and 
their ‚ the disc will always run a little ont of centre; іє аё . 
once raises the density at one part of the annular air-gap and lowers 
it on the opposite side, and during rotation the iron of the disc goes 
through a minute magnetic cycle, absorbing a corresponding 
amount of energy. The disc is also pulled sideways and causes the 
pivots to press against the bearings. These effects were very marked 
in the experimental devices already referred to, and led the author to 
abandon that type of suspension for the simple form finally adopted, 
namely, a cylindrical magnetised rod fixed with its lewer end imme- 
diately above and in line with the cylindrical iron ; 

It must not be supposed that this is a complete solution of the 
problem ; bot it has proved itself to be а thoroughly practicable one, 
and if the diameter of the supporting pole and axle is small enough, 

, nor is any difficulty ez peri- 
enced in'obtaining the requisite mechanical truth. Of course the 
position of the axle is one of unstable equilibrium in а vertical direc- 
tion, the magnetic attraction increasing rapidly if the axle rises 
towards the supporting pole. But it means are adopted to confine 
the possible travel of the axle within narrow limits, it will ran with 
very little pressure on the step bearing. 


(То be continued.) 


THE COST OF HIGH SPEED TRAINS, 


Ол of the topical discussions of the American Society of Mechanical 
Mr 


Engineers was upon the cost of running high speed trains. Я 
8 who presented а paper on the subject, grouped the items of 


(a) Increased fuel consumption. ° 


b h f , material, and service. 
950 5 and бег Gost of irs vidis of macainery and 


permanent way. 

9 85 Increased risk of accident by breakage of machinery or ing ary 
Dr of кюе) by На. о clear head 
for the high speed trains, j шы 


M 
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He accepte the usual formula for train resistance which is in use 
by the Baldwin Locomotive Works, в = $ + g. Where v is in 


miles per hour. Thus at 30 miles velocity, в is 8 Ibs. per ton, and 
beccmes 18 at 60 miles. Then the ratio of the power ir, of course, 
that of (8 x 30): (13 x 60); tbis ratio in tbe present case 
is 8 : 26, which represents an increase of 225 per cent, tke 
actual power developed being thus 31 times as much. But the 
mile is passed cver in one-half the time at the higher speed, so 


that the work Cone per mile is as 1 to ыы or 1: 1:625, being simply 
the ratio of tho resistances at the various speeds. 

Prof. Goss pointed out that the engines used 10 years ago on 10 or 
12 car trains are now relegated to light service, and engines of twice 
their power do not handle trains of equal length. О! course, much 
of this latter fact is due to the engine weight itself. The true measure 
of the duty is obviously one thet includes the weight hauled or 
carried. The modern engine has been increased in boiler capacity 
rather than in cylinder capacity, which again is quite consistent, for 
the cylinder is able to «xert a greater pcwer with the ircrease 
of speed. It is enabled to use more steam in writ time, and sn 
increase of average speed must obviously be met by an increate 
of boiler capacity, for the ircreased ees demands steam for units 
of distance ina shorter time. The boiler does not benefit by the fact 
that a mile of resiatarce is overcome in the same time formerly 
required for, say, balf а mile. Ia other respects the Iccomotive 
requires to be better made and fitted, needs the best of 
= and fuel, and generally demands a high standard of service 

oughout. 

Gn Abe Chicago and North - Western the coal was picked over, and 
latterly has even been loaded up with forks, so as to prevent smsli 
from getting in. Mr. Henderson pcko of the tendency to 
wee an excesa cf oil. The track is found to suffer considerably. 
Both the consequences and the moral effect of accident at 
high speed are vastly increased, and there are indirect expences 
brought about by high speed. A hot box on a freight car will be 
neglected in order that the freight train may be side-tracked out of 
the way of a coming express, and, in similar wsys, damage is done 
that attention would bave ed. Then, again, the maximum busi- 
ness of a road is done when all trains run аё the same speed. High 
speed trains put a very serious check apon the maximum capacity 
of a road. ere must always be a slow train either following or 
followed by a fast train. 

Figures from the О. B. and Q. Railroad of coal consumption point 
to the conclusion that, for an increase of speed of 53 per cent., there 
was an increase of coal o£ 92 per cent. Mr. Delano stated that where 
sn ordinary service might cost $1 per mile, the limited express cost 


worked on a lineas a through line. 

It isa pity the Behr line did not obtain Parliamentary sancticn; but 
the claims made for it were too sweepirg. Had the speed been 
down to 90 miles per hour, there would bave been much less trou 
in proving tho preamble. Undoubtedly the brake question may be 
ssid to have wrecked the Behr line, but might it not have 
been passed, subject to limitation of the speed pending full demon- 
stration of what could really be effected in the way of brake action ? 
Just as we have pointed out that the difficulties of rounding a curve 
are entirely connected with the passengers’ comfort or safety, so also 
it is isthe braking power. Too rapid a stop, even by brakes, 
would not be permissible with passengers. True, they might all be 
nicely packed, во as not to be movable, bat even then it is possible to 
conceive internal injury in week constitutions. We do not ourselves 
think there would be much trouble with apr par ae 
question. Passengers could all be arranged to be supported again 
inertia effect. The danger of excessive braking power would be to 
the structure. A pewerful grip brake on a heavy train would exert 
severe stress on the stru 


ADDRESS TO THE NEWCASTLE-ON-TYNE 
LOCAL SECTION OF THE INSTITUTION 
OF ELECTRICAL ENGINEERS. 


(Abstract ) 


ALL that is needed to signal the thoughts of the community from one 
piace to another is the combined use of three things, built up of many 
parte—a source of electricity, a conductor of electricity, and an 
indicator of electricity. | 

Bimple enough in these modern days—every electric bell hanger 
knows that, and sometimes knows bow to do it. But oonsider what 


* Delivered at the Darham Oollege cf Physical Bcience, May 15tb, 
1900, by the first Obairman, A. W. Heaviside, M.I.E.E., superintend- 
ing геа of the North-East (North) District of the British Postal 

elegrap 


a mountain of labour and patient investigation were 
during more than a century, from 1729 to 1837, before dis. 
coveries of great men were combined by the invention in the 
production of a practical electric SF ie doll 
Just look askance over one’s shoulder the back entry of Time, 
There are always the shadowy forms looming largely on the horizon, 
of Gray, an Englishman, who, in 1729, discovered the difference 
between conductors and insulators, 
the former and silk 


with electricity; 
Galvani and Volta, the eminent I , Who, 1786 to 1789 


developed one source of electricity, namely, the “ chemical * 
Here ме заду ранно for а moment, having in 70 years 

to produce w to conduet electricity in an elementary manner. 

comes the achievement of a practical indicator of electricity 

—how to get it?—a somewhat complex 

armature of steel or 


to this neighbourhood, where they established a double needle circuit 
from Gateshead to York. At that time 13s. 44, was charged for a 
message of 20 words from Gateshead to London vid York. 1d. per 


In 
bridge across the Tyne was completed, and with it came the estab- 
lishment of an сое on the Sandhill. Newoastle’s first direct con- 
nection with the metropolis was in 1851, when it was temporarily 
tablished with the first International Exhibition in Hyde Park. 
The double needle now began to give way to the single needle and the 
Bains' chemical recorder, which were succeeded by the Morse 


er Ii 1863.4, the Magnetic Telegraph Company using Highton's single 

gra "в 
needle and ht's acoustic bell system, * x de American 
scunder, came fo Newcastle, with transmi centres at Leeds and 
Oarlisle, competitively reducing the before-named 19s. 4d. to $8. as 
the Newcastle-London rate. 


b contact, or 
was the hand of the operator which limited the speed of working on 
ost. E 


automatic apparatus was first introduced for practical work in 
this country between Newcastle-on-Tyne and London; Edinburgh 
and Glasgow 8 after. 
Daily practical work is carried on with it at a normal speed of 330 
i and 


| 


ei аа ио еси between 
London and Birming ute; these figures 
become about 550 and 1,000 ент A ке 


March 31st, 1900:— 
Telegrams Forwarded, Received. Transmitted, Total. 
3,034,030 3,193,890 2,523,971 8,751,891 


The National Telephone Company's amount to about 5,000 exchange 


` the present time equal 155 served by 104 wires, exclusive of wires 


that pass through Newcastle en route for other places. 


castle-on-Tyne telegraphically was greatly increased in 
ý Northern Telegraph Oompany, 


NOW сун Hirtsholton on the same coast, 430 nautical miles, The 
third oable was laid in 1880 between New i 


In addition, this company have two landlines to London, and one 
to Peterhead in Bootland, in oonnection with another submarine 


cable to Norway. 
The apparatus em is the undalator. Bo sensitive is the 


ноу арата јана h the cables, and the landlines to 
via at a normal speed of 80 words per minute simplex, and / 


pc did 
FEM = —ꝓTñ . 
a’ 


— үрчү" a eee eee KIM 


= == Фа 
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„ that great care has to be taken to avoid lateral induoti ve 


The Commercial Oable Oompany and the Anglo-American Cable 
Company have each land wires to Newcastle to feed their cables. 

Going back to 1859.60,at this time, the Universal Private Tele- 
graph Company exploited the Wheatstone A B О Telegraph for 
private conversation at a rental. This was introduced into Neweastle 


banges. 
From May, 1877, to December 24tb, 1880, much telephon‘c research 
work was done at Newoastle as well as elsewhere. 

In 1881, a Post Office exchange was ned at Sunderland. It 
was joined np on the usual plan with the intermediate apparatus in 
sequence upon double wire twisted loope, as first su Prof. 
Haghes. е apparatas in sequence choked the speech, threw the 
line out of balance, let in lateral induction, undoing the benefit cf 
Hughes twist. Shift was made in this , as all over the 
world, with this arrangement, its imperfections being oondoned. 
With underground work it died at four miles length; by putting one 
intermediate on one side of the loop and another on the other side, 
ite life was resuscitated to 8 miles of underground work, and there 
dead. But there was one, and one way only, to 

m 


vagrant sounds. 

Its efficiency was y put to the proof by 
1881; it ved the whips and scorns of time, and was flaally 
adopted in toto. Stockton was the firet exchange entirely joined up 
in new construction, was 


con amore. 

The operating in the Post Office system is arranged so that over- 
hearing on the part of the switch clerks is unnecessary. A m of 
automatic block signalling by means of needle d«flections g the 
operators all they need to know, hence all the conversations are heard 
only by those whose property they are, the principals in the trausac- 


tion. 

a trunk wires were early introduced in this district, ths 
first g between Newoastle and Sunderland in 1883. In October, 
1896, when the National trunk wires became the property of the 
Btate, the Newcastle service had already reached 33. To which had 
to be added the National giving a total of 68. Now they reach 72. 


If to this is added all the towns now served by telephone trunk 


wires the tote] is 303. Ia the Tees to Tweed district, for the year 
ending March 31at the number of trark calls reached 3,127,689, and 
local calls. Local Exchange calls reach about 12,000,000 per annum. 

Oa April 14th and 16th, 1886, 14 years ago, on the Newcastle 
Town Moor, I d with 120 reversals psr second and апаш 
of carrent, that where earth returns were used, the earth could be 
tapped by driving the two ends of 4 yards of wire with a telephone 
in circuit into the earth. 

It was also proved that with as condary or with a primary onl 
connected to earth at one point static effects could be easily detected, 
though diminished in loudness. 

Farther, 16 was proved that if the distance from the primary was 
more than the length of the primary the effects diminished in loud- 
ness very rapidly. 

From this time, until August 15th, 1886, the changes п the 
above experiments were rung in many ways, always extending the 
distances, ending in Morse speaking across 40 miles of country, 
beween Shap and Gretna on the weat, and Newcastle and Jedburgh 
on the east, produced by interrupting the vibrations with a Morse 
key. Up to this time, the primary wires were usually single wires 
pat to ong M ME. ie косата insulated ob ree o 
rectan an 0 was to a space large enoug y 
out insulated wires on the surface without exciting the hostility of 
the tenants of the Northumberland Moors. However, Mr. Hugh 
Andrews, of Swarland Park, came to the rescue and placed his 
estate at my disposal. 

Here it was, in the last week of August, 1886, that with two miles 
of insulated wire laid out as two squares of quarter-mile sides, and a 
quarter of a mile apart, or half-mile centres, that articulate telephonic 
talk was inductively held between one square and the other. Hearable 
with closed circuits ; difficult to hear, but present, with open circuits. 
О! course, this test was with undulatory currents of microscopic value, 
and forms the highest testimony of the extraordinary sensitiveness of 
the telephone. | 

This was followed up by telephonically speaking from the workings 
of Broomhill peor nad Air a triangle of insulated wire, three-quarters 
of a mile each side, laid roughly parallel over the colliery wor ; 
the medium for the waves to travel being 360 feet of the crust of the 


earth. 
(To be continued.) 


ADMIRALTY ENGINEERING. 


III. 


WHETHNEB true or not, it is satisfactory to find that there is at least 
a report in circulation that the B.lleville boiler is to be discarded. 
The report has certainly been contradicted, but we may hope that 


there is а gocd foundation for it, and that a weak place in the 
defence of the Empire is to be made good. 
The Engineer continues ite series on Admiralty engin 


“ Bafety " boiler failed years ago. (See the Museum of the Manchester 
Steam Users’ Association, 9, Mount Street, Manchester.) Solid drawn 
tubes were tried, and, to make a long story short, nothing would 
ever approach to satisfaction but a special Bwedish steel. 

It is stated that the inspection of such tubes аз passed was so 
severe that the tubes cost 2s. per ponnd, and not 30 per cent. could 


pass inspection. Great sums were by firms who tried to сапу 
out the Admiralty orders, and fo no purpose; the Bwed 
steel became р 


cally compulsory, and for months not a ei 
Belleville tube has been жай» of English metal. Truly the 

boiler carries us back to the days of wood, for is not the Swedish 
steel made cf charcoal-smelted ore? Тһе Angineer has yet to 
learn the name of any other boiler that cannot be made of lish 


been consulted on the question ; unless, indeed, like a good рие, һе 
wished England to be in as bad a hole as France, for 
written anything to praise the Belleville boiler, though he has, we 
believe, spoken nicely of M. Belleville himself, who appears to have 
been given a very hand simply because M. Dupuy de Lime so 
mucb appreciated his personal qualities. 

Holes occur in the tubes after a few weeks at sea, and it is doubtful 
Socks tock aad barrel a gan tiny I Дрени реа ы 

‚* ап a gun may or 50 years, 

the same gun. The Belleville boiler seems to be of this ilk, always 
being renewed, and therefore always sound and nearly new. But 
what is wanted is a boiler that will not wear out and need extensive 
renewal every few woeks. The Engineer winds up ite third article 
к ко кчы ee methods and per- 
sistent o The American system, with Melville at the head of 


| PRESENT METHODS OF SHIP WIRING. 


Apropos of the fact that the Oceanio,the largest steamship in the 
world, has been fitted with an electric lighting system on the single- 
wire method, the hull of the ship serving as the return, Mr. Alton D. 
Adams, in the current issue of Marine Engineering, discusses the 
whole question of one and two-wire systems of electric distribution. 

The practice mostly in vogue in America and, for the matter of 
that, in this country, is to ran a complete copper circuit of two insu- 
lated wires, the system having no бынын da with the bull of the 
ship, double-pole switches and fuses being provided for all circuits. 
As is pointed out, the advantages of the one-wire system inclnde a 
saving in both materials and labour. As all of switches are 
single-pole, the hdi д of their metal parte is only about half of that 
required for double-pole switches. Fases also OK single-pole, 
their parts require only about one-half the weight and space of the 
two-pole type. A number of switch and fuse parte rcquire a 
smaller and more simple switchboard for mounting them, also 
smaller distribution panels at other points. The greatest saving of 
materials by one wire plant is in the weight of copper required for 
distribntion. 

Although it would appear that the single-wire system might under 
theoretical conditions save some 75 cent. of the copper necessary 
in а two-wire system, the question of fall in pressure bas considerable 
influence, while in many cases for the distances common in ship 
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work the limit of safo am capacity of wires will be found to 
require about the same ai of conductors ia many parts of the one-wire 
Prts p would be used for Каш ке But in addition to s 

mechanical strength and ampere carrying capacity, the 
question of the uncertain and usually increasing resistance of j>ints 
would tend to make it -impracticable to reduce the wires of a one- 
wire m below th» size that would be used in the corresponding 
half of a two-wire plant. 

No doubt the single wire system is open to the disadvantages that 
would accrue to the possible corrosive action between the electric 
fittings and the ship's hull. As the writer pointe out, the joints 
between the electrical fittings and the steel hull of the ship grow 
old, and they are apt to develop a high electrical resistance through 
being loose or rusty; sach loose joints may bscome a serious 
danger as fire risks because of their development of heat, against 
which no fuse on the circuit can guard. Mr. Adams maintains that 
in a two-wire plant one-half of tbe total electric pressure acts, under 
normal conditions, to break down the insulation of either wire or 
pole, while in a one-wire system, with hull return, the entire effort 
of the pressure is to pierce the insulation of the single-wire pole. 

For security against this effect alone, therefore, the insulation of 
а single-wire system should be of double thickness. It is a regular 

ractice in the erection of two-wire plants to instal at the switch- 
a device that will indicate at once when an accidental ground, 
orin the case of ships, iron connection occurs in any part of the 
electric circait, ао that it may be removed. As a one-wire circuit 
with hull return is in direct contact with the iron of the ship at a 
great number of points, accidental contact in any placa cannot be 
indicated at the switchboard, but is revealed only by the injarious 
effects it produces locally in the way of heat or fire at the place 
where it occurs. A very heavy iron connection might take so much 
current that an extra flow would be indicated by the ampere- 
meter, but this cannot be relied on, as the load is constantly 
ing in any event. Oa the two-wire system a single ground or 
iron connection produces no йот of current or bad reaults whatever 
until another ground or iron connection is made on the other side of 
the cironit, and there is usually opportunity to remove the first 
ground or iron connection before a second can occur. With one wire 
and a hull return there is damage at once when tbe fint iron con- 
nection occurs, and no chance to remedy the faulty contact until the 
trouble happens. | 
Under ordinary circumstances the contact with terminals of about 
110 volts pressure gives but a slight shock to most persons, but with 
220 volt circuits, which are now coming into use for lamps and 
motors, very unpleasant sensations can be experienced. It ів seldom 
that the ussr of 
exposed to shock, as he must make contact with both wires at some 
uacovered pointé simultaneously to produce shock, but with the one- 
wire plsnt a hand leid on the iron part of the ship, while the other 
is in contact with the wire or switch, will result ia a discharge of 
current through the body. In the face of these facts, argues the 
author, the preference that is growing up for two-wire insulated 
circuits on ships seems to be well founded. 
It should be added, however, that the use of 80-volt circuite ie 
practically universal o3 board ship. 


IMPERIAL TELEGRAPHIC COMMUNI- 
"CATION. 


IN the course of the discussion on Sir Ed ward Sassoon’s paper at the 

Society of Arts, May 28th, on "Imperial Telegraphic Oommunica- 

na the following remarks were made by Mr. Charlea Bright, 
E a 


I should like to beartily congratulate Bir Edward Sassoon on the 
complete manner in which he has dealt with the subject. It is 
surely, however, unreasonable to expect the companies to reduce 
rates to le. when they have already assured us that they would have 
a dead loss at the reduction of rates from 4s. to 24. 6d. Anyone who 
has followed up the history of submarine telegraphy from its infancy 
and preserved dccaments and newspaper records ia connection 
therewith will know that, by their own showing, the companies 
should be losing beavily on the existing line to Australia, owing to 
having eventually concaded a certain reduction of tariff which they 
had previously assured us would mean a loss of many thousands a 
year. Assuming then that these heavy losses are a fact—notwith- 
standing large dividends and big reserve funds—surely we must not 
look to these companies to cripple themselves any further in other 
directions—such as India—but must look about us elsewhere to see 
if others are prepared to run the risk. 

For my own part, I cannot think the risk isa very heavy one if 
sufficient enterprise be observed—3iuch as that shown by railway 
companies in opening up new suburbs, I do not think that it has 
been sufficiently realised how often a supply creates a demand in 
matters telegraphic as mach as in anything else. 

Let us turn for a moment to the landline system of this country 
now in the hands of the State, and compare the number of 
messages daily conveyed over this вуеш with what it was when the 
State, in taking over the lines from tbe companies in 1869, had to 
extend tbe mi dese to all manner of outlying and a tly non- 

st us, at the same time, compare the rates then 
Whoever thought of sending a telegraph ше 


mps and fittings of an insulated two-wiro system is 


I should like to know how many people would ever dream of using 
the submarine eable for domestic messages in the same way that they 
do the inland wire, except on vital occasions. Yet this might all be 
altered by reductions and a new use entirely come into vogue, 
I doubt if anyone, apart from business, even knows what steps to 
take to send a cablegram. 

Surely it may be as mach нос б a fact of the rates being 
high is the cause of the traffic being small as for the cause and effect 
to be put the other way. points out, the sub- 
marine telegraph concerns the small business man more than 
else, and to him it is a consideration whether he pays £1 or 10s. fora 
message. Surely, also, there is something illogical about the 
tion of the Secretary to the Treasary in the House of Oommons 


week, that because the carrying capacity of a cable is only about one- 
tenth of that of a landline, that, therefore, the rates should be higher 


z, provided that the traffic can 
be made sufficient so warrant initíal oost о? construction suitable 
for high automatic transmiseion. 

, Mr 


. Hanbury talks of the present cables to India being 
unable to carry more traffic if the rates were reduced. This surely 
only tends to show that so great would be the incraase of traffic that 
b should require more aiternative lines, which is trus for a variety 
of reasons. : 


Australia cable (an excellent project, though in no sense obvisting 
the need of a Pacific cable), which is now to be laid witnout any 
subsidy whatever, and at reduced rates, where previously one of 
£34,000 a year had been asked for a namber of years and without any 
reduction of rates. Moreover, as a further result of outside criticism 
this line is now to go direct to Adelaide, instead of relying on an 
unsatisfactory landline from Perth. But it would take material time 
for them—with a proper sense of decency—to alter their terms (i.e, 
to adopt our views under pressure) sufficiently for our purposes; aad 
meanwhile we are kept waiting for the required reforms. 

Let ws now turn to the strategic t ef submarine cables. In 
the House of Commons debate previously referred to, Mr. Hanbary 
in the cours» of his able speech, mentioned that any cables touching 
on foreign territory, could, if necessary, be cut аба moment’s notice; 
bat surely that as mach as anything points to the desirability of a 
number of alternative cables on varioss routes, for jast as we oan 

easily cat cables, so can others—at any rate in shallow water—cov- 
sequently we require more cables on oat of the way routes and in 
deep water. With reference to the Government's objettion to 
public inquiry, I may add there is nothing ia regard to tpe landing 
places and working arrangements of existing submarine cables and 
their companies that foreign countries do not already know, or cannot 


ш acquire from existing publications, companies’ meetings, &c. 


do not вау Iamenticely in favour of the State taking over the 
cable systems, but when it is remembered that the land telegraphs of 
this country were absorbed by the Government, though the companies 
who bad previously worked them as а private specalation were not 
similarly responsible for the taxpayer’s money, it seems as though 
the public had more of a locus andi in the present 
case, во far as having some say in the administration of ош 
submarine cable service to the Colonies and foreign countries. 

As regards encroachment on private enterprise, I fully appreciate 
what has been done for us by the commercial pioneers—sometimes 
termed the pionee: s, but that phrase is somewhat inapplicable to work 
in which engineering forme the base of operations. Oa the other hand, 

it must be remembered that any risk of capital that was made, was 
made for ordinary business purposes, and that their reward bas 
already been very fally reaped on account of the policy pursued. 

Whilst talking of subsidies, I observed that Mr. Hanbgry in his 
speech drew a distinction between subsidies from the mother 
country and the Oolonies; bet surely in the case of cables from this 
сою the Oolonies it should scarcely affect the t inan 
Imperial Parliament what part of the Empire the subsi come 
from as regards the. Briton's right to have some voice in the 


matter. 

I should like to know, in conclusion, what would be thought H 
there was any serious delay in the Imperial mail service? yet con 
tinual telegraphic breakdowns are of more urgent consequence. 


————Á———— аа 


BRISTOL TRAMWAYS AND THE PREVEN 
TION OF ELECTROLYSIS. 


—— 


Durma the proceedings of the spring meeting of the Southern 
District of Gas Engineers and held in Bristol on May 316, 
the president, Mr. D. Irving, A. M. I. C. B., read a short paper in which 
be expressed warm appreciation of the ente adopted on the 
Bristol electrical tramways for the pre of the electrolysis of 
gas and water mains. paper was, in part, as follows :— 
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and gas companies concerned, had been practically carried out bylthe 
this associa- 


th. 


always 
of course, like all forms of pent-up energy, taking th of least 
resistance. 16 isthe current passing from one metallic body to another, 
especially when embedded in certain classes of city earth, that causes 
electrolysis of rails and pipes. If the current in passing along the rail 
reaches an open joint, it will pass into the earth and back into the rail 
or nearest pipe, and so on in and out. It will at once be seen that 
the whole question of and electrolysis depends upon the 
proper electrical bonding of the rails, which are sufficient in them- 
selves, except on very large seotions, and offer abundant conductivity 


y. The tram rails in Bristol are “ fishad” 
together with no leas than five plates, one on each side 
of the webb in the usual manner, and one covering the entire under- 
side and two strips on the upper side of the bottom flange of the rail, 
bolted up with 14 bolts. The rails are double bonded at each joint 
with copper bonds ie inch diameter, electrically connected to the 
webb of esch rail. "There is also a third electric connection formed 
by Edison's plastic bond, carefully prepared and fixed between the 
tailand the fish plates. In addition to these bonds, and in order to 
make certain of one continuous conductor, a double cross copper bond 
is fixed every 120 feet length of rail, so that shculd any individual 
rail bond fall, the cross bonds, which are each у. inch diameter, 
will take up the current. Not less than 7s. per single joint is being 
spent in electric bends by the traction company in order to secure the 
roperty of their neighbours and the economical and profitable work- 
bg of their own urdertaking. In addition to this careful and 
improved system of bonding the rails so as to retain the return 
current and make the rails the way of least resistance, a booster has 
been introduced by the consulting engineer of the tram company, 
whereby the negative current is drawn from the tram rail very much 
_ inthe form of a gas exhaustér drawing gas. In the Bristol Tramways 
Act (57 and 58, Vic, 1894), the following clauses, forming part of 
Section 31, were inserted for the protection of the Bristol gas and 
water and other companies :— 
1. The company shall employ either insulated returns or uninsulated 
metallic returns of low resistance. 
2. The company shall teke all reasonable precautions in construct- 
„ placing and maintaining their electric lines and circuits and 
other works of all endi pue and also in working their under- 
taking, so as not injuriously to affect by fusion or electrolytic action 
any gas or water pipes, or other metallic pipes, structures, or sub- 


9. The exercise of the powers by this Act conferred, with respect 
to the use of electric power, shall be subject to the regulations set 
forth in the first schedule of this Act, and to any regulations which 
шау be added thereto or submitted therefor respectively by any order 
which the Board of Trude may, and which they are empowered to 
make, from time to time, as or when they may think fit, for regulat- 
ing the employment of insulated returns, or of uninsulated metallic 
returns of low resistance, for preventing fasion, or injurious electro- 
lytic action of, or on gas or water pipes, or other metallic pipes, 
structures, or substances; and for minimising, as far as is reasonsbly 
practicable, injurious interference with the electric wires, lines and 
apparatus of other parties and the currente therein, whether such 
lines do or do not use the earth аз а return. 

4. The company using electric power contrary to the provisions of 
this Act, or to any of the regulations set forth in the first schedule to 
this Act, or toany regulation added thereto, or substituted therefor, by 
any order made by the Board of Trade ander the authority of this Act, 
shall, for every such offence, be subject toa penalty not exceeding 
£10, and also in the case of а continuing offence to a further penalty 
not exceeding £5 for every day during which such offence continues 
after conviction therecf. Provided always that, whether any such 
penalty bas been recovered or not, the Board of Trade, in case in 
слез ро the company, in the use of electric power under the 
au ty of this Act, have made default in complying with the pro- 
visions of this Act, or with any of the regulations set forth in the 
first schedule to this Act, or with any regulation which may have 
been added thereto or substituted therefor as aforesaid, may, by order, 
direct the company to cease to use electric power, and thereupon the 


* 


company shall cease to use electric power, and shall not again use 
the same unless-with the authority of the Board of Trade, and in 
every such case the Board of Trade shall make a special report to 
Parliament оу the making of such order. 

In connection with the Board of Trade Regulations, I am glad to 
be able to inform you that the potential difference in Bristol, between 
the pointa of the uninsulated return furthest from and nearest to the 
generating station, does not now exoeed frcm 2 to 3 volts, а result 
unheard of some two or three years 595 However much some may 
be inclined to regret the introduction of eleotric traction in our 


crowded streets, there is no doubt but that it renders a great guae 


service. A system that can take our workmen from his work 
City, and pu him down nearly at his own cottage door, three or four 
miles out in the ccuntry, for the sum of Id., is well calculated to 


assist in solving the problem of overcrowding in our large cities. The 
Bristol Tramways Оошрапу ere, I understand, spending over half a 
million pounds in improving and extending their system, and in con- 
clusion, I feel compelled to express my admiration for the bold, 
enterprising, snd generous conception of their schemes, and the 
energetic, persistent, and thorough manner in which all their work is 
executed by the managers and engineers of the company. 

The gas engineers, while in Bristol, visited the slectrical station 
Bow in course of construction, and also the Bt. George's power 

ouse. 


NEW PATENTS AND ABSTRAOTS ОР 
PUBLISHED SPECIFICATIONS. 


NEW PATHERTS.— 1900. 


Compiled expressly for this journal by W. P. Тномрвон & Co, Electrical Patent 
Agente, 822, High Holborn, London, W. O., and at Liverpool, Manchester 
and Birmingham, to whom all inquiries should be addressed. 


9,806. ‘Improvements in or relating to methods of extracting gold by 
electricity." G.H.SmitH. Dated May 218, 

9,881. '* An improved electrolysing apparatus." M. Haas. Dated May 21st. 
(Complete.) 

9,399. “Improvements relating to multiplex telephony." W. Е; 
(E. A. Faller and J. W. Chisholm, United States.) Dated May lst. 
eee “ Improvements in armatures." G. HEIDEL. Dated May 2208. Com- 
plete.) 

9,898. "Improvements in electric shampooing apparatus.“ H. С. DorkscH, 
Dated May 22nd. (Complete.) 

9,118. "Improvements in electric motor suspension." Dated 
May 204. Complete.) 

9,424. “Improvements relating to electric incandescent lamps." R. KAISER. 
Dated May 22nd. 

9,458. "Improvements in space telegraphy." W. C. L. EcLiN. Dated May 
22nd. Complete.) j 

9,164. “Improvements in the manufacture of filaments for incandescent 
electric lights." B. B. HvssEeLMAN. Dated May And. (Complete.) 

9,469. “Improvements in motor meters for alternating currents.” A. 
PEtovx. Dated May th. ' 

9,486. “ Apparatus for converting electrical into mechanical energy suitable 
for actuating umpe and other reciprocating mechanisms,” D. HUNTER ала 
W. A. Jack. Dated May 24th. 

9,192. "Improvements in ceiling roses and other similar electrical con- 
nections.” W. McG. Dord LAB. Dated May 24th. 

9.203. “Improvements in electric igniters for explosion engines." T. Berg- 
MANN. Dated May 24th. (Complete.) 

9,507. “Improvements in apparatus for exciting dynamo-electrio machines.” 
А. G. CopPER. Dated May 24th. 

9,511. "Improvements in the construction of swivel heads of electrio car 
trollies.” I. F.CurTLER. Dated May 24th. 

9,633. ‘Method of exciting alternating current machines." Р. M. J. 
Воссненот. Dated May 24th. 

9,534. “Improved method of starting multiphase current motors.” Р. M. J. 
ВосснЕвот. Dated May Mth. 

9,522. "Improvements in electrip arc lamps." Dated May 
24th. (Complete.) 

9,561. “Improvements in fuseboards for electric lighting and the like." C. 
CuRWEN. Dated May 24th. 

9,563. An electrolysing process for zinc and other salts with soluble anodes,” 
C. D. ABEL. (La Societe des Piles Electriques, France.) Dated May 24th. 

9,567. “Improvements in electric traction on @ road contact or like system.” 
B. P. Тномаѕох. (Partly by M. Walker, United States.) Dated May 2th, 

4,576. ‘Improvements in telegraphic tranemitting, receiving and translating 
arrangements.” A. MUIRHEAD. Dated May 21th. 

9,579. Improvement relating to telephonic apparatus.“ V. Укүзү. (Date 
applied for under Patents, &c., Act, 1883, Bec. 103, October 24th, 1899, being date 
of application in France.) Dated May 21th. | 

9,592. “Improvements in accumulators or secondary batteries for traction, 
motive power or lighting purposes." A. BHM and J. PosNANSEY. Dated 
May 24th. | 

9,019, "Improvements in à commutating switch and combinations of electric 
motors and batteries for controlling electric carriages and like purposes." 
Н.Е. Јок1, sen. Dated May 24th. 

9,622. "Improvements in or relating to electric storage batteries.“ J. T. 
NiBLETT, M. SvrHercann, and E. Marcrson. Dated May 25th. 

9.631. “A new or improved detective lock or seal for gas and electric meters 
electrical demand indicators and fuse boxes or for any other uses or purposes 
to which tame may be applicable." C. О. Basriaw,. Dated May 20th. 

9,532. “Improvements in electrical accumulators or secondary batteries." 
W.HisBERT. Dated May 25th. 

9,654. New or improved dies for making socketed conduits.” J. HaMBLET 
and I. PaBkEs. Dated May 25th. 

9,699. “Improvements in or relating to electric clocks or watches.” A. J. 
HENDEKSON. Dated May 26th. 

9,711. "Improvements in protective devices for use in the distribution of 
high tension alternating currents.“ R. P. WiLsox. Dated May 26th. 

9,716. Improved electric railway conduit." E. B. Ушев. Dated May 26th. 
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9,780. “An improvement in electric switches.“ F. S. WomsLEY and F. J. 
GREEN. Dated May 26th. (Complete.) 

9,731. “Improvements in apparatus for use in the electro-deposition of 
metals" 8. O. CowrER-· COLES. Dated May 26th. 


9,744. "Improvements іп telegraphy.” J. LEA and J. TAYLOR. Dated May 
th. Á 


9,746. “Improvements in electrolytic meters.” A. WRIGHT and THE REASON 
MANTFACTURING Couraxv, Limitep. Dated May 26th. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messra. W. P. THOMPSON 
and Co., 339, High Holborn, W. C., and at Liverpool, Manchester, and Birming- 
ham, price, post frea, 9d. (in stamps). 


1 


10,617. “А eontrolliag switoh for large numbers of electric circulis." Н. К. 
Smith and J. Eok. Dated May 9th, 1893. Switches for controlling groups of 
circuits in succession. A drum having a number of holes adapted to receive 
contact studs is connected through & spring contact with one end of the 
circuits to be controlled. The other ends of the circuits are connected to con- 
tact springs with which the studs engage as the drum rotates. The numbers 
and relative positions of the studs are varied as desired. Instead of the drum, 
а reciprocating plate may be employed. 4 claims. 


10,618. “An improved and recording appar 

with’ electric meters." б. C. PII nger. Dated May 10th, 1898. Energy and 
quantity meters of any description are cach provided with two counting 
mechanisms, one or other of which is placed in gear with the driving worm of 
the meter in accordance with the strength of the current being supplied. Two 
separate records are thus obtained, for light and heavy loads respectively. The 
two counters are carried adjustably by a beam, movable between stops about a 
support. The current is supplied through a solenoid, the core of which is sup- 
ported by an auxiliary lever, which raises the adjacent end of the beam, when 
the current is sufficiently strong, in opposition to its weighting. The auxiliary 
lever may be in two parts connected by a pin and slot, and acted on by a spring, 
to prevent the beam from standing with neither counter їй gear. 2 claims. 


18,705. “improvements in electric motors and moters adapted for use with 
alternating ourrents.” Н. P. Davis and F. Conrad. Dated May 101}, 1898. (Date 
claimed under Patents, &c. Act, 1888, Sec. 108, October 22nd, 1897, being date of 
application in United States.) Relates to electric motors and meters. Single- 
phase alternating current motors have fields arranged in such a manner that the 

ature rotates within pole-pieces carried by parts of an iron ring, separated 
by non-magnetic gaps. Single magnetic circuit is produced around the ring by 
a continuous winding. The pairs of the adjacent pole-pieces are wound with 
coils which are connected in series, and are supplied with current through ап 
adjustable resistance in parallel with the winding. By these arrangements each 
рај of pole pinoon produces a shifting field. In a modified form the coils are 
carried by radiating poles of a stationary core within the armature, opposite the 
pairs of pole-pieces. A further modification is provided with a disc armature for 
“use іп a motor meter. An iron core terminates in pole-pieces separated by a 
small non-magnetic gap, and situated opposite a single pole-piece at the middle 
of the core. A conducting disc passes between these poles, and is carried by a 
spindle geared to a counter. A disc also passes between the poles of a permanent 
magnet. A single magnetio circuit is produced around the whole core and across 
the gap by two coils, which are connected in series with an inductance between 
the supply mains. The main current passes through a coil on the pole-piece. 
The magnetic fluxes due to the coils are preferably in quadrature when the 
main circuit is not reactive, and to obtain this result, coils on the core are con- 
nected into aclosed circuit with an adjustable resistance. At one side the core 
is surroanded by a coil or single turn of conductor connected with an adjustable 
resistance to produce a starting torque sufficient to compensate for friction. The 
disc may pus between magnetic currents in the main coil. The meter may be 
modified for multi-phase carrents, or to indicate the total energy supplied in 
two geparate circuits. 2 claims. 


10, 710. An Improved dry battery." J. Weles. Dated May 10th, 1898. The 

invention has reference to dry batteries. The battery consists of a zinc vessel 
апа а carbon rod around which is packed a mixture of pyrolusite and graphite 
bound together by a solution of a caustic alkali, and a solution of zinc chloride 
absorbed in a mass of sawdust or the like. The oell is closed by a layer of 
asphalt and colophont in which is a tube serving as a gas exit. 1 claim. 


10,818. ''improvemonts in electricity meters." @.Heokham. Dated May llth, 
1896. Relates to energy meters for alternating currents. A meter having a 
conducting disc or other body is rotated by main current coils placed near the 
poles of a shunt wound magnet between which poles the disc passes; pro- 
portionality of registration of different loady is obtained by varying or distorting 
the field of the magnet. This may be effected by providing the upper pole with 
вро pole-piece or with vertically-sliding pole-pieces above the coils and 

justing these as is found necessary. A quantity meter for continuous 
currents is also described. 8 claims. 


10,865. “improvements in electrical ewitohes." A. V. Gifkins and F. R. Hill. 
Dated May 18th, 1898. The invention relates to electric switches. A series of 
plates forming the movable contact is рас in а carrier provided with а handle 
and spring adapted to give a quick break. Between each plate is arranged 
a spring distance piece, and through them is passed the screw which engages a 
nut. The plates have a slight longitudinal movement on the screw, so that each 
can be independently adjusted between the fixed contacts. The number of 
plates can be proportioned to the current. 2 claims. 


11,075. “improvements in electrical а fer 
similar effects, such as Reatgea rays, from e receivers." W. I. Wise. 
Moore Electrical Company.) Dated May lith, 1898. Apparatus for producing 
luminous and like effecta in vacuum tubes by rapidly interrupting a circuit 
having self-induction. The interrupter is vibrated by the magnets, the former 
being constantly energised and the latter at intervals. The circuit is made and 
broken at a fixed contact. A solenoid apparatus is provided to jar the chamber 
should the working become abnormal. The solenoid is sluggish and does not 
act on its core when the circuit is being rapidly interrupted, but should it 
become abnormal, the core is withdrawn and contact broken. The core then 
falls, striking a vessel. Modifications of this electro-magnetic striker are 
described, in some of which the core or hammer strikes the frame of the ap- 
paratus. The magnets provide the self-induction, which is equal.on each side 
of the break. In modified arrangements, the arm may be replaced by & spring 
EUR which is operated by magnets energised alternately by the commu- 
tator. In a further arrangement, a number of interrupters are arranged around 
& common constantly energised magnet, the vibrators being actuated by a 
number of magnets alternately energised through a suitable rotary commutator. 
The interrupter may be arranged to make and break the circuits alternately on 
either side of a three-wire system. Additional contacts may be fitted within the 
vessel to come successively into use to replace the worn contacts. 12 cleims. 


11,076. “‘improvements in and relating to tolephone installations." E. Baivy. 
Dated May 14th,1898. Relates to the arrangement of double flap annunciators 
in both the subscribers' lines or operators apparatus. The two coils are 
arranged in series in the loop so tbat a signal sent along line with earth return 
operates the annunciator, but when the complete metallic Joop 1s used no etfect 
is obtained. The operator's apparatus is shown with a battery in the annunciator 
earth, but the annunciator may be divided into two separate parts, when 
multiple contact jacks are employed and the battery connected to one coil, an 
additional battery being inserted between the key and earth. 1 claim. 
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a lug upon it makes a lever displace the detent from the flyer. 


11,158. ''improvemouts in and connected with the contro! of онш pie- 

Med vehlotes aud trains." H. H. Leigh. (F. J. Sprague.) Dated May 16th, 

elates to methods of controlling electrically driven trains from any desired 
point on the train, which may be built up of vehicles arranged in any order and 
any or all of them carrying one or more driving motors or none at all In the 
simplest form two wires run the length of the train and have connected to them 
in parallel all the driver's controllers, so that current can be sent from the main 
supply to either of the solenoids whereby the circuits to the motors are made 
for forward or backward running. Instead of the simple make anà 
break switches actuated by these solenoids, resistance switches may be 
used. In another form, a pilot motor with magnetic brake operates the 
arm of a resistance switch or rheostat, and this arm knocks over the 
reversing switch according to the direction of the pilot motor. This 
motor works ia connection with three train leads, and is so that it 
reverses its own connections at the end of its stroke,so that the driver by 
manipulating any one of the controllers can return the motor switch and 
reverser to the mid or other position. In & more complicated form the re- 
versing switch for the driving motors is operated by the prangers and solenoids 
supplied from the two leads running through the train. switch of the series- 
multiple type for controlling the motors is driven by the pilot motor. On this 
last-named switch are a number of extra contacts, which control the current 
supply to the pilot motor. and these work in conjunction witb solenoid-operated 
switches and train leads, which may be connected to the current supply by the 
same driver's switch that works over the directional leads. The arrangement 
of these various solenoids and other switches is such that the pilot motoris 
driven at & predetermined rate to put the motor switch into“ coast,” “ series,” 
or multiple positions practically with a step-by-step movement, as the solenoid 
acts as a throttle cutting off the current to the motor if it runs too fast. The 
arrangements are described at length in the specification, with tbe aid ofa 
number of positional diagrams. In addition, numerous modifications of the 
details of the arrangements of these several switches and connections are 
indicated or described. In order that similar movements to the right or left of 
any one of the driver's switches may produce corresponding results, the forward 
contact on one switch must be connected to the backward one on the other 
switch on the same car, and all the forward contacts on the leading ends of the 
several cars must be connected, and similarly with the other contacts. For 
this purpose the train wires, whether two or more in number, are arranged in 
such positions or with such forrhs of couplings that only the proper contacts сап 
be connected whatever may be the position of the vehicle. claims. 


11,158a. “Improvements in ole | couplings for raliway cars." H. M. L 

(Р. J. Sprague.) Dated May 16th. 1808. Relates to couplings for electrically- 
propelled vehicles which are equipped to form trains as described in Specifica- 
tion No. 11,158, of 1898. The couplings are arranged so that the speed con- 
troling wires may be properly eonnected, even though the сагв are reversed. 
Couplings of like construction are secured at the end of each car, and connection 
is made by a detachable connecting piece. The speed controlling wires are 
arranged vertically, and the direction-controlling wires horizontally. The fixed 
part of the coupling is completely shrouded, &nd carries the contact plugs on an 
insulating block, The flexible connecting piece js fitted with а socket piece at 
each end, and with a key to fit in the keyway. The ends have a bell-mouth 
guide for limiting the curvature of the connection. An arrangement is described 
in which a detachable connecting piece is not employed. The half.couplings 
are fitted with projecting insulating pieces on which contacts are suitably 
arranged. 4 claims. 


11,168b. ‘‘improvements in t apparatus and reversing mreckanism for oon- 
trolling electric motors." H. Н. Leigh. (F. J. Sprague.) Dated May 16th, 1898. 
Relates to apparatus for controlling motors used for traction purposes such as 
are described in Specification No. 11,158 A. D., 1895. A number of vehicles are 
adapted to be coupled up as a train, and each vehicle has a controller operated 
by a pilot motor controlled by a master controller.. The reverser switch and 
main or series multiple switch may be mounted on one base. The main switch 
is driven by the pilot motor through worm gearing, and a flexible coupling, 
notched wheelsserving to hold the switch in the proper positions. The reversing 
switch is operated when one of a pair of cores is drawn within the corresponding 
coil. The cores fit closely to the tube of the coil, so as to form a dash-pot 
arrangeinent, and blow-out magnets are fitted dround the contacts to minimise 
arcing. In modified arrangements, the reversing, the resistance, and the series 
multiple switches are separately controlled, and additional switches are pro 
vided for cutting out the pilot motor when the main switch is in ite limiting 
positions. 8 claims. 


11,175. "Improvements la switohes for electric cireuits." C. B. Callow and J. Eck. 
Dated May 17th, 1898. Relates to means for rapidly moving the switch contacte, 
in multiple way switches, from one position to the next with precision and in- 
dependently of the rate of movement of the handle. А segment is rigidiy fixed 
on the spindle of the switcb, and is connected to an arm connected to the handle 
by springs. The segment is held against movement by spring detents. On 
turning the handle, one of the springs is put in tension unti) the arm depresses 
a detent, when the spring pulls the segment round against tbe next detent. 
These detents are arranged in desired relationship with the contacts of the 
switch. A projection may be fitted on the arm to елке with projections on the 
segment to start the movement. In order to prevent distortion of the springs 
they are connected to plates hinged to the segment. "This method of controlling 
the position of the contacts is also applicable tosliding switches. 7 claims. 


11,868. ‘improvements in the manufacture of elements or plates for escondary 
batteries or electrio accumulators.” F.King. Dated May 28th, 1898. Relates to 
means for making perforations or interstices in the active material of plates or 
electrodes. The plate or grid packed with active material is covered on each 
side with a layer of semi-elastic or compressible material, such as felt or 
asbestos, and the whole is compressed between plates, and, while in a state of 
compression, the active material is perforated by needles which pass through 
holes in the plates. Needles may enter the active material from both sides О! 
the plates, and may only partly penetrate it. 1 claim. 


11,628. “im eirouit connections for continuous curreat shunt mackiass.” 
A. Sengel. Dated May 25th, 1898. Relates to improved circuit connections for 
continuous current shunt machines, whereby the magnets are excited with only 
half the potential at the brushes. One end of the shunt is connected with one 
of the brushes of the main line,and the other is connected through a regulati 
resistance with a third brush, which rubs upon an insulated ring connec 
with any point of the armature, for example, by a commutator segment. When 
this arrangement is applied to motors, one end of the shunt circuit is connected 
by the contact bar of the starting resistance with one pole of the lead, and the 
other is connected to third brush. The ring may be dispensed with when the 
armature winding is connected with the magnet frame, and one end of the 
shunt circuit is connected with the frame instead of to the third brush. 3 
claims. 


11,882. '"'improvemente in automatic утеп! moeohauism for the 
supply of electricity or gas.” J. Hughes. Dated May 26th, 1898. Electric 
lighting; gas meters. An electric switch or a gas cock is turned to give a supply 
by winding up a spring which drives a controlling flyer through а train 
wheels, and the supply continues till the spring has run down. Ошу a single 
revolution of the winding stem is necessary, and when this is compe 
the spring is run down the lug is on the other side of the lever. The switch 
may be operated by the detent-displacing lever, but it may be on an arm 
which is displaced when the winding is complete from а notch in a disc that 
revolves as the spring runs down and so keeps the switch in the contact 
position. Coin action; coin discharging mechanism. The ordinary atem is 
pierced by & slot into which the coin drops from & shoot. A spilt key will then 
turn the stem, and the coin will throw a rocking pallet over, in which it stops 
the coin from falling out of the slot. When the coin Is released by the key tt 
drops into the receptacle below, and in doing so resets the rocking pol 
4 claims. 


12,181. "improvements In reflectors, ch designed for incandetoout electris 
lamps." C. Bartensteln. Dated May ch, 188. A bowl shaped glass reflector 
has its reflecting surface formed of numerous concave or conver facets. Such 


reflectors are especially applicable to electric incandescent lamps, to avoid tbs 
projection of images of filaments upon the surfaces to be illuminated. 1 claim 
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Magazine, there appeared an editorial note under the above 
heading, extending a hearty weloome to the power schemes 
now before Parliament. With the spirit of the article we 
are entirely in agreement, but the startling contrast drawn 
between the present coats of generation in this country and 
abroad strikes us as an exaggeration of the facts. The price 
per H.P. per annum of steam-power generated from ooal is 
said to be £25 to £80, while “on the European Continent 
and in the United States the same amount of power may be 
obtained from electricity (sic) at from £5 to £10 annually 
(the average unit costing Id. and less).” 

Bat it is well known that, even in this so-called effete 
country, the nursery of the steam engine, the H.P.-year of 
8,000 hours costa only from £8 where the load is heavy and 
constant, to £20 where the load is small and variable. 
Wherefore, then, £25 to £30? Of course, there are 
numerous old orooks of engines still at work, which may 
run up а bill of £40 or £50 per H.P.-year; these are no 
more entitled to consideration than an old overshot water- 
wheel would be in estimating the cost of water power. Out 
concern is with modern appliances under modern working 
conditions. | 

Bat at 1d. per unit, the cost of the -H.P.-year of 8,000 
hours is £9:3. When to the cost of energy is added the 
interest and depreciation on the motors, and other charges 
of lees moment, the total cost is well over £10 at 1d. per 
unit, so that to get the lowest figure quoted the unit would 
have to cost the consumer less than 0°5@. 

The actual first oost of a complete water-power plant for 
generating and distributing 1,000 H.P., according to Dr. 
Louis Bell, amounts to about £25 per н.р. installed ; 
this is the lowest that we have met with, the capital 
cost in many oases being £50 or £60, but taking 
this figure, the interest and depreciation alone amount at 
10 per cent, to £2°5, while labour and other charges bring 
the total to certainly not less than £5. This may, there- 
fore, be fairly taken as the lowest possible oost attainable in 
practice with water-power, or, indeed, any known source of 
power. From some particulars recently published in 
Engineering by Dr. Preller, relating to three Swiss hydro- 
electric transmissions, it appears that the average capital 


outlay amounts to £48 per H.P. installed; the average charge 


for lighting service was 7d. per Kw.-hour, with rebates for long 
hours, and for power service 14. per Kw.-heur, ог £10°24 
per H.P.-year of 8,800 hours. The lowest charges in 
Switzerland, according to Dr. Amsler, are found at 
Schaffhausen, where the price is £5 а year per в.н.р. at the 
motor, or £6 if the supply is at low pressure. At Ziirich, 
for small powers, £8 to £10 is charged per annum per 
B. H. P., and for larger powers, £6 to £7; these are Mr. 
Levin's figures. 

Of course, if the plant is to work at full load day and 
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night, the oost will be much reduced ; but this applies also, 
though to a less extent, to other systems. 

The most remarkable feature of these discussions, to our 
mind, is that the fact, that the cost of energy consumed in 
turning out the finished product is exceedingly small, is 
constantly overlooked! In how many cases does the cost 
of energy amount even to 2 per cent. of the price charged 
for a manufactured article? And what great gain is there 
in reducing that small percentage by a small amount ? 

The real value of cheap electricity supply lies in its 
extreme flexibility, regularity, and ease of control, by virtue of 
which features the ontput of a factory may be, and frequently 
is, increased by from 10 even to 50 per oent, with the 
same or a leas consumption of energy. In а disoussion 
which took place at the American Institute of Eleo- 
trical Engineers last year, actual figures obtained in 
American workshops were given, which fully bear out 
onr statementa, and we have no doubt that similar 
experiences have been met with in this country, although 
electrical driving is as yet by no means so widely adopted 
here as it is in other lands. E 

Unfortunately, it is far from easy to convince possible con- 
sumers that this is the case, and we fear that, too often, 
undue stress is laid on an attempt to prove to them that the 
coat per H.P.-hour will be less than with steam or gas. The 
main economy is not in the oost of energy so much as in 
its use, and in the reduced oost of production; this is the 
point that should be emphasised, and pressed home by 
figures collected from actual results. 

ee 


IN the Times for June 2nd there 

takers and tbe &ppeared the report of a police court case 
London Buildirt Aet. which involved a point of law of some 
interest to the electrical world. It appeared that the 
Whitechapel Board of Works were summoned by Arthur 
Crow, the district surveyor, for executing certain work, e.g., 
constructing ‘ boxes under Great Prescott Street, without 


Electrical Under- 


giving notice in accordance with the London Building Act, 


1894. Two questions arose for decision: (1) Were the 
Board of Works bound to give notice, although the boxes 
were constructed under tke provisions of the Electric Light- 


ing Orders Confirmation Act, 1892 ? (2) Were street boxes 


^ buildings, structures, or works," within the meaning of the 
London Building Act? Mr. Dickenson came to the conolu- 
sion that as there was nothing in the Act of 1894 which was 
inconsistent with that of 1892, there was no reason why the 
notice should not be given. He also cemeto the conclusion that 
* boxes " came within the meaning of “ buildings, structures, 
or works" as used in the 145th, and imposed a nominal 
penalty. He agreed, however, to state a case. The 145th 
section of the London Building Act: provides that where a 
building, or structure, or work is about to be begun... 
the builder or other person causing or directing the work to 
be executed shall serve on the district surveyor а building 
notice respecting the building, or structure, or work. It 
then sets ont the details which must be furnished in this 
notice. According to the form of provisional order used in the 
metropolis, any local authority may apparently construct boxes 
without serving the notices which must be served by under- 
takers who are not the local authority. Thus by Clause 11, it 
is provided that subject to the provisions of the order, the 
principal Act and the Board of Trade regulations, the 
undertakers may construct in any street such boxes as may 
be neceesary for purposes in connection with the supply of 
energy including apparatus for the proper ventilation of such 


* 


were then 50 miles north of Bloemfontein. The Corps 


tural Hall—The International 
Railways Exhibition, which promises to be a most. 


boxes. Provided that no such boz or apparatus shall be placed 


above ground, except with the consent of the local authority, 
body, or person, by whom such strest is repasrable. The words 
in italics are omitted in orders in favour of local authorities, 
The inclusion of a “ street box” within Section 145 of the 
London Building Act is somewhat extraordinary, for it was 
held in the case of Venner v. M’Donnell [18 T. L. R., 154] 
that the erection of a staging in the Agricultural Hall, 
Islington, might be carried out without serving а notice, 
In that case, moreover, Mr. Justice Wills said: “It is obviogs 
that some limitation must be put upon the natural meaning 
of ‘structure or work,’ otherwise, no person could repair his 
roof or windows, or put up a fixed cupboard in his bed-room, 
or a new kitchen range without giving notice to the district 
surveyor.” We shall next hear of a notice being necessary 
before a new arc lamp post is erected in the street ! 


* Many Inventions.”—A propos of some remarks on this 
subject published in our last issue, the marvellous possibilities 
of our Patent system are well exemplified by a “ patent” 
recently granted by the British Government.to an American 
engineer, The “invention” consists of nothing lees than 
the combination of a row of boilers arranged in batteries 
of two, with mechanical stokers; a row of coal bunkers over- 
head, with coal chutes to the hoppers of the stokers; a coal 
and ash conveyor system, and an economiser fixed up 
near the bunkers. The extraordinary combination of effroe- 
tery and naïveté embodied in this specification is, in 
truth, even more astounding than the sweeping claims set 
forth therein. As our readers are aware, the em patented 

ways, and 


was adopted years ago for the Dublin United 

Central London Railway Company's power stations, while it 
is in use in many stations abroad, with the exception that 
the economiser is not perched up above the boi The 
whole thing forms an apt commentary on the crying need of 


reform in our system of granting protection” for inven- 
tions. | 


The Electrica! Eagineer Volunteers in South Africa. 
—Oar readers will be pleased to learn the latest news that 
has come from the front regarding the Electrical Engineer’ 
Corps. In a letter dated May 12th it is stated кыйлан, 
ren he e d had there been made iu of for light- 

g the bridge for transport purposes. Telephonio oom- 
munication had then been веб up by the Corps between 
Bethulie and Springfontein, а distance of 25 miles, and 
proved a great success, М mention being made of the 

whic 


monthly meeting on 
Monday a resolution was passed: “The of the 
Royal Institution of Great Britain, on the occasion of the 
са of Sir Frederick Bramwell from the office of 

onorary secretary, desire to place on permanent an 
expreasion of their high appreciation of the admirable way 
in which he has performed the duties of that office and of 
his signal services to the Institution generally." He ww 
elected a member of the Royal Institution in 1876, and bw 
&oted as honorary secretary since 1885. : 


The Electric Traction Exhibition at the Agrical- 
Tramways and Шш 


undertaking, opens to the public on Saturday next week. 
The opening ceremony wil be performed by Mr. W. H. 
Dickinson, chairman of the L. O. O., on Friday next. 
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"WAKEFIELD ASYLUM ELEOTRICAL 
INSTALLATION. 


The asylum con- 
sists of the Old 
Main Asylum, a 
building of many 
departments aud 
floors, having a 
length of 1,085 feet, 
апа а width which 
varies between 225 
feet to 80 feet. 
Close by this is a 
laundry which, in 
itself, is no incon- 
siderable building. 
Situated at a distance of about 600 is the New Acute 
Asylum, consisting of a large central building, with а main 
wing both for male and female patients; the length of this 
building is 405 feet, and the average width is 120 feet. 

Between these two immense buildings are many others, 


ДАЛП 


УЛ 


WAKEFIELD ÁRYLUM BALANCE " ^. 


4 


P 


is situated within its own grounds, which have ап area of 


over 25,000 square yards. | 

. The electrical machinery is steam driven from fonr large 
boilers generating steam at 115 Ibs. , two only bei 
required at the same time for even the heaviest electric load: 


There are two large direct coupled plants, and two smaller; 
the larger ones consisting of Willans engines of the 2 IS. 
size two-crank, driving, at about 360 revolutions, 2-pole shunt- 
wound dynamo machines constructed by Messrs. Parkers, 
Limited. The two smaller seta consist of 8 F size 
engines, three- 
crank, driving at a 
speed of 470 re- 
ошон ahunt 
wound dynamo ma- 
chines by Wilson 
Hartnell, The 
larger engines are 
each capable of 
working up to 240 
I. H. P. and the 
.. Smaller ones to 120 
"C Б хл HIM 7 
CENE D 05 | . . Тһе current is 
* generated at about 
49420 volts, and is 
divided by means 
7 of a motor balanoer 
` = to a three - wire 


supply system at 210 volts on each outer at the main switch · 


_ The generating units, as will be. seen | from the illustra- 
tion below, are conveniently placed in one row, so that all the 
electrical ends are under eaty inspection from the switch» 


GENERATING Sets at WAKEFIELD ASYLUM. 


such as the nurses’ residence (a large self-contained isolated 
block), the infirmary (another similar block), the medical 
laboratory block, the library, a ed building for male 
patients, and a large group of mechanice' shops where the 
repairs necessary for the maintenanoe of the asylum are carried 
out, the steward's residence, various lodges, and the electrio 
engime house, whioh is in an isolated building, There is 
also а very large farm and eran ur with the usual build- 
inge and offices, The whole of large group of buildings 


board, whilst the steam engines are able to draw their steam 
with a minimum of steam pipe in cirouit. The engines are 
fed from two steam mains, so that the risk of breakdown, 
owing to trouble in the pipes, is reduced to a minimum. 
The special stout copper bends for steam supply are a pro- 
minent feature of the picture. ; 

Above the plant is an overhead traveller, worked by hand, 
enabling inspection and repairs to be quickly and econo, 
mically effected. 
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follows :—Main А, 45 square inch on each of the outers, 


and 12 on the middle; 
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From the main 

switchboard the 
The old 
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white glazed brioks, 
The floor is tiled in 


dark 
each dynamo is laid 


under: oarefu] in- 


spection at all times, 


the traveller when 
it is desired to move 


it. 


There is a 
overhead | 

paratus can be 
Artificial lighting is 
feeder cables go by 
means of large sab- 
ways to the different 
feeding points. 
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ine, and the necessary 


for each machine 
consist of three plag 


The switchboard is built 
and consists of the fol- 


mu 

. 
: ie 
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panels; two balancer panels ; 
panel. 
special s 
means of which the ironwork 
praotically eliminated 


by 


The dynamo cables by means of earthenware pipes to 
оов, 
1 system, 
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The ring main itself is *2 on the outen 


Loan Diagram, Manon, 190). 
and *075 on the middle on the one side between the feeders, 


The main cable to the Acute or New Asylum has а section 
of ‘660 on each of the outers and *120 on the middle, and is 


attached to distribution cable branches of 150 on the outers 


and *60 in the middle. 


and on the other side *10 on the outers and 05 in the 


middle, 
All the feeders and distribution mains consist of pepe 


in the middle. 


y be 


e-pole 


Wires. 


off the outer 
connected with a pilot 


t-ont, cutting 
ng point, also an amperemeter on each 


ls is в voltmeter 


a space in which will eventuall 
meter, and above this a doubl 


9 


Loap DraGRAM, DECEMBER, 1899. 
The feeder panels consist of a middle wire quick-break 


Whardown t 


ype switch 


three-wire feeder 
Above the switchboard is the main voltmeter panel, having 


a large main voltmeter showing the voltage across the outers, 


Ward Leonard maximum оп 
On each of these 

wire to each f 

outer wire. 


fixed a 
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insulation and yarn, and in such cases where they are ex- 
pec are armoured in addition, and have been manufactured 

y the British Insulated Wire Company and by Messrs. 
Felten & Guilleaume. 

At various points along the ring main the distribution 
mains are fixed at janction boxes, from which are run three 
vulcanised india-rubber insulated conductors to the dis- 
tribution boxes fixed on the different floors апа to every 
motor; all junction boxes form disconnecting points. 

The aro lamps are supplied from lead-covered and 
armored paper insulated cables, some twin, and some 
single. | 

All road crossings are made through heavy iron pipes, and 
the cables, where under the ground, are protected by rough 
brick channelling. ME 

The current is used in the asylum for three main pur- 
poses—motor power, heating, and for lighting. 

The motor power is absorbed in various ways, principally 
by a 52-H.P. motor, now taking the place of а steam engine, 
used for ше the laundry machinery. There is а 
7-H.P. motor driving a blower for drying, and a:4-H.P. motor 
for the ironing machinery in a separate part of the laundry, 
The bakery has a 10-H.P. motor in the bean mill, and in 
another part is a pump, which, by means of an automatic 
switch, pumps intermittently the collected water from the 
various steam-heating drains to a sufficient elevation for it to 
pass into the regular drainage. | ; 

In many different parts of the asylum are fixed: motors of 
2 and 3 H P., used in connection with the heating and venti- 
lating of the large rooms and corridors. The motors through- 
out have been constructed by Messrs. Parker, and are fitted 
with Ward-Leonard starting resistances, \ | 

In every ward and laboratory is fitted one or more electric 
- heaters, 5-ampere size, for boiling апа in addition 
some of the iso rooms, where it was diffioult to supply 
steam heating, have been heated with several heaters, taking 
as ино м 94 караа at 200 volte 5 5 of 
ntilising eleotrio heating so largely is that, part of the regular 
heating of the ‘asylum is oarried out by means of exhaust 
steam obtained from the generating engines, and it is there- 
fore desirable to always have sufficient load upon them to 
enable the exhaust steam which is oarried into the exhaust 
main at 5 Ibs. pressure to be sufficient in quantity to pre- 
vent condensation. | 

The electric lighting consists of 2,700 incandescent 
lamps placed throughout the various buildings, and 
also 68 observation lights for use at night time, when 
less brilliant light is neoessary in order to inspeot without 
disturbing the patients. The observation lights consist of 
ordinary lamps with a Whardown lamp resistanoe in circuit, 
the whole forming а neat and ectly -safe economical 
resistance for lowering the voltage on any desired lamp. 

The lamps are controlled by 2,000 ordinary switches, and 
825 special switches worked by the asylum pass keys, 
fixed in all places where the patients are likely to interfere 
with the working of the lights. | 

The roads about the grounds, which are of considerable 
length, are lit by 60 aro lamps on wrought-iron columns with 
oast-iron ornamental dressings suitably placed. The arc 
lamps, of 2,000 о.Р. each, are connected eight in series, ex- 
cepting опе oironit, which consists of four only. The lamps 
are of the Crompton type, with opalescent globes, and are 
hung abont 25 feet above the ground level, and oontrolled, 
as far as possible, from the engine room. 

The whole of the work has been carried out to the speci- 
fication of Mr. Vickers Edwards, the architect, surveyor, and 
engineer to the West Riding County Council, who has been 
assisted by a resident electrical engineer, Mr. Н. de Grave, 
as clerk of works, 

Messrs. Laing, Wharton & Down, Limited, who are the 
contractors for the whole of the work, have been repre- 
sented by their chief engineer, Mr. Justus Eck, M. A., 
assisted by a resident engineer. 

The installation has now been continuously at work since 
August, 1899, when the old gas house and retorts were pulled 
down, but owing to delays in the building is only now entirely 
completed. The load curves which appear on the previous page 
will show that the quantity of current supplied considerably 
exoeeds that of many small towns in this oountry. In fact, 
the whole installation, both as regards the generating station 
and the distribution, is carried ont upon the lines of a town 


Bupply, but has the very distinct advantage that all the 
waste heat in the exhaust is required for steam heating 


ee in rooms for cooking, washing, bathing, &c. 
he 


actual works oost of the current supplied have now 
been completed for the first six months to the end of March, 
1900, and give the following satisfactory results: — 


Coal... "T *. 272 ' 
Water ids ... . 019 | per unit measured at the 
Oil, ueste, &o. oe 049 ( switchboard. | 
Labour сае we 305 

| 645 total. 


3 


The high load factor of the supply has undoubtedly helped 
to obtain these very satisfactory ше but credit is also 
due to those who во carefully planned and exeouted the work 
and were responsible for ita maintenance. | 


i 


RYMER-JONES’ SHORT CIRCUIT KEY. 


А NEW form of short circuit key, b Mr. J. Rymer- Jones, 


. Chief electrician of the Silvertown submarine department, is 


illustrated below. It is designed to be used not only as a 
tapper, like the ordinary short circuit key, but to more per- 
fectly short circuit the galvanometer when it is desired to 
check the. instrument zero; and also to obviate any leakage 
over the trigger, cam, or other detent usually employed to 
retain the key “ open daring insulation and earth 5 
It will be generally conceded by electricians that the 
ordinary form of key, though satisfactory as a tapper, does 
not afford a very perfect means of short oironiting the gal- 
vanomete. | : 

On account of its contact points being only pressed 
together vertically, by means of the brass spring strap, any 
dirt accumulating between the points is only оша апа 


gives evidence of its presence by а black mark left on a 
piece of inserted between them to clean the contaot. 
It is obvious that dirt ténds to increase the resistanoe at 
the eontact, and on this account impairs the perfeotion of 
the short circuit, so as to allow the galvanometer needle, or 
coil, to be deflected slightly from its true zero. It ig 
naturally assumed that the short circuit key perfectly fulfils 
its short circuiting function, and any slight deviation of the 
spot of light from the scale zero, when the testing current is 
оп, is therefore likely to be attributed to some outeide dis- 
turbance affecting 5 When testing with a 
Thomson reflecting galxanometer, this disturbing element is 
often really present, and it is consequently a, desirable prac- 
ice, and, indeed, a n precaution, to oocasionally 
check the zero, during an electrification fall, by short 
circuiting the galvanometer. If it is then found that the 
spot of light does not return exactly to zero, the uncertainty 
arises as to whether the deviation observed is due to some 
temporary disturbing influence on the gulvanometer, or to 
the short circuit key contact not being firm and perfectly 
clean. To verify this in the middle of a series of readings, 
the operator is usually driven to the unsatisfactory expedient 
of holding up the short cirouit strap more firmly, and at the 
same time trying to move it from side to side in the attempt 
to clean the contact at the risk of bending the steady pins 
which should keep the strap in position. This uncertainty 
is set at rest by means of the Rymer-Jones short circuit key, 
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because a perfectly clean and firm contact between the gal- 
vanometer terminala is assured by raising’ the co g 
strap, I, and moving it to the right over the rubbing con- 
tact, C1, as Shown dotted in fig. 1. This contact, being of 
wide eurface, firm, and always kept clean by friction, may be 
relied on to off r no resistance, and consequently to prevent 
any deviation due to dirt. 

Another advantage by this key, when used for 
an insulation test, is as follows :—After the of light has 
been allowed to move up the scale to its full deflection by 
tapping the lever, J, to the left from position a, shown in 
figs. 1 and 8, this lever is pressed downwards, moved to the 


action to which two similar metals, rubbing together with 
considerable friction, would be liable. 

„ lever , when used as a tapper— 
spring, s, acting strongly. 

B is the position for checking the zero, viz, J above r, and 
rubbing firmly on i. 

с is the position for insulation readings, viz, 1 below r, 
and free—short circuit орсок в inoperative. 

In position А and в, not only is the resistance between / 
and its bearing negligible by reason of the spiral wire v, 
but it is further nullified by the spring, s, rubbing on the 

in n. 

i While therefore retaining the usual tapper principle un- 
changed, the object has been to secure the same reliable 
rubbing contact which Mr. Rymer-Jones introduced into his 
* discharge key " designed in 1879. This discharge key was, 
later on, followed by an improved galvanometer or battery 
reverser, constructed on the same principle, and very similar 
in form, which has met with great favour, owing to the 
reliable rubbing contacts, and the rapidity with which the 


key is . 
Both these keys, made by the Silvertown Instrument 


Department, have, for some been adopted in the 
factory, testing rooms, and on that company’s cable 
steamers, and together with the short circuit key ibed 
above, кир а set of cable testing keys, each of which 
admirably fulfils its special object. 


RETURN FEEDERS FOR ELEOTRIC 
RAILWAYS. 


(Continued from Vol. 45, page 915.) 


IT follows also from the fact that the consumption of copper 
is a minimum when the number of cables is infinite, that 
with a limited number of cables the consumption of copper 
is a minimum when they are connected at equal intervals 


along the line. 
The follo example will help to make this more clear 
(cf, fig. 7); let us consider two systems of intermediate 
cables dires to our 18-km. line in addition to the end 
cable. In the first сазе the cables are connected at 3, 6, and 
9 km., and in the second oase st 9, 12, and 15. In both 
oases the volume of copper consumed is 84,650 dem’. If 
the cables are co at 6, 9, and 12 km., then at 8, 9, 
and 15 km., the volume of is again, in both cases, the 
ваше, nam»ly, 33,750 dom’. Sinoe the line is divided into 
two equal parts by the 9-km. cable, it is, according to the 
considerations discussed above, a matter of indifference 
whether the remaining cables are connected at 8 or 6 km., 
and at 12 or 15 km.; the minimum consumption of copper 
must therefore be when the cables are at the middle points, 
namely, at 4:5 and 18:5 km.; the consumption of copper in 
this case is only 38,075 йош. 

In the adjacent fig. 7 the aforementioned arrangements of 
cable connections are di y represented; the 


А 
0 8 6 9 12 15 18 
„ „ 
Es I II III IV 
Y Y 
90 90 180 135 
B 
0 3 6 9 12 15 18 
— — 1 —— Е 
P d I II III IV 
Ё 135 | | 
Y Y Y 
180 90 99 45 
C 
0 8 0 9 12 15 18 
jo | 
490 1 II III E 
Y Y Y Y 
135 90 185 90 
D 
0 3 6 9 12 15 18 
_ T | E лы ду 
VA I IV 
X s II III 
Y Y Y 
135 - 180 185 45 
Е 
0 4°35 9 13:5 18 
PA I | II III I 
Y Y Y Y 
150 120 150 00 
Fig. 7. 


figures near the arrows representing the currents taken of 
by the respective conductors. The adjacent table contains 
the cross-sections, and the volumes of copper of each of the 
four cables in the five different arrangements considered 


dc^ — Р - —— Eo 
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the croes-sections in the best arrangement E differ oonsider- 
ably from each other. Since the consumption of copper in 
case B is only 5 per cent. more, and in case О 2 per cent. 
more than in case E, the arrangement B or О might be 
sometimes preferable on acoount of the sectional areas ; but 
it should not be forgotten that the maximum potential 


diffarence would be greater in these cases, 
| . | C. D. | Е, 
Cables. | „5757 x ue 
| s vol е vol.. | vol | e | vol. | s | vol. 
22 жылш — 222. ЫК ⁊ðᷣͤ . Gee ccc D rS VN 
L | 150 461 900 8,100 450 2.700] 225 675| 975 1,687 - 
II. | 300 1,800 600 7,200! 450: 40050 900 8,100| 60€ 5,4CO 
III. 900 8,100 750 11.250 900/10,800/1,125/16,875/1,195 15.187 
IV. /1,35034,300. 450 8,100| 900,16, 200 450| 8,100| 600-10,800 
2.700 83.7502, 700 33,750/2,700 3,075 


3,700 34,650 2,700 34 650 


ШЕ ED 


VI.—Tue END or THE LINE IS not CONNECTED BY А 
CABLE TO THE POWER STATION. 


In the cases hitherto considered, а return cable was always 
5 to 5 . e 
was always at the same potential as the beginning of the line 
and the other wr 5 bir 9 ‘wh we 
may dispense wi is end cable, allowing a potential dro 
berai the end of the line and 1 
cable. This potential drop is most conveniently made equal 
to the potential drop between two intermediate cables. In 
order to obtain tbis result, the line must be divided into an 
odd number of sections, and the cables conriected at the even 
division points (fig. 8). 


1 2 8 4 5 6 p—8 p—2 p—1 р 
S р Wee cene | 
Y Y Y Y Y 
Fic. 8. 


The total current between two cables is (assuming - 


uniform distribution) 2 5 and the rail resistance in 25 In 
the last section these values are ^ and E therefore the maxi- 
mum potential] differences are according to the formu'm 
4CR CR. „ 

already given 8 77 and Ta i. s., they are. equal. 

If, in this formula for the potential, drop m, the number 
of cables be substituted for p, we get i 

А = эзы LL 8 

2 (2 m + 1)? 

Aocording to this, there is a smaller potential drop in the 
rails when there is no end cable, and the number of cables 


is the same. 
If there is only one cable, namely, an end cable, then 


А = ы while according to the above formula, if the 
cable is connected at 12 km., then 

CR 

18 

That is, in the first case the potential drop in the rails is 


12 5, while in the second case it is only 5'4 volts. With a 
larger number of cables the difference between the two 


arrangements gradually disappears. 
The current flowing in each cable is 2. O.; the lengths of 
each cable are, calling the length of line L, 
peor ipo D 
P pp o р 
From these we can calculate the total cross-section. 


А = 


999 
a % 20 үз нс Shy 
! KA p p p p 
: (р – DL} 
p 
_ 2 xX 2CL p—-1 4 ст, 
35 V 
жылын. 
пш ae har 
NM Пг. — = cb _ 1 
2K ap? 1) aN 7) 
If we substitute for p the number of cables m, then since 


p=2m+1; 


S = 


Сї, | 2 lat 
ZKA (2 m + 1)? 

This expression = 0 when p = lorm = O, ie, when 
there is no return cable. It isa maximum when p = œ, 


and has then the value в = K 3 %% the ваше value as in 


the first arrangement. 
Before investigating more closely thia formula for s, we 
determine the copper volumes; this is obviously 
obtained from the expression: | 


Sev (7 фу 


"n (en) 


: 212 — 2 
= Ka „ „ (1 ET EE 2) l 
* 2 


= % E ; {сс (211) 
Ka p ві ж \ CAUSE CU 
4 


y = 


= EM (1 -5) aTe ( — Е ) 
“8КА\ p] K A (2m + 1)? 
an expression which is of exactly the same form as that for 


the cross-section в, differing from this only by the fector 


= L, 80 that we can write 


8 


to 


Ve 1 8. 


Also the expression for the volume of the cables һава 
maximum value when p = o. We then obtain the same 
value, as was in previous cases obtained for an infinite 
number of cables. 

The values of в and v have, besides the zero values, 
practical minimum valuee, namely, when there is only one 
cable. Assuming the condition that the potential at the end 
of the cable must be equal to the maximum in the other 
sections of the line, then - | 


8 = 2,700 $ = 2,400 mm?, 
and ; | 
v = 82,400 E- = 28,800 йош. 


This arrangement is, therefore, somewhat superior to the 
first. It must not, however, be forgotten that the maximum 
potential difference in the rails із 5:4 volts. If it is desired 
to reduce this to 0°80 volt, it would be necessary to employ 
air cables (m = 6, p = 18); the cross-section would be 
2,678°5 mm?, and the volume of copper 32,132 dem’. If. 
however, an end cable and five intermediate cables are 

‘employed, the volume of copper required is only a little more, 
namely, 32,850 dom“. 

When a large number of cables is used, the differenca 
between the two arrangements disappears. 

If it is desired to have the smallest possible potential drop 
in the raile, then it is n to ure a large number 
of return feeders; then, in order to economise copper the 
potential drop in the cables must be made as high as 


possible, 
| (To be concluded.) 
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ECONOMY OF SIMPLE OR COMPOUND 
ENGINES FOR TRACTION WORK. 


Br W. H. BOOTH. 


WHEREAS there can be little doubt as to the general superior 
economy of compound engines for steady loads, the con- 
ditions of electric traction are so different and peculiar that 
it may be questioned whether a better commercial econom 
cannot often be secured oy pe engines than by compound. 
Perhaps the best method of arriving at a definite idea 
would be to take a case and work out the possibilities for 
the two types of engine. The principal fanlt in a traction 
station is the large amount of engine power that must be 
ut down in order to deal satisfactorily with a given load. 
his is due to the small proportion of the total power of the 
engine that is absorbed by the average load. engine of 
200-Kw. capacity will on a small system be found running at 
an average load factor of about 40 to 50 per cent. Its 
maximum load will, perhaps, be 250 Kw. for short periods 
only, and at this load there will be a distinct effort on the 
ж of the engine to overcome it, and probably slow running 
or a few seconds during which the peak of the load is 
maintained at a maximum. | 
It is usual practice to design all engines во that a later cut- 
off than three-fourths of the stroke cannot occur. It is 
also very common practice to design the cylinders of com- 
pound engines with a ratio of 1 : 8. Thus with a cut-off in 
the first cylinder at three-fourths of the stroke, the lowest 
рее expansion referred to the low pressure cylinder will 
4, = cylinder ratio - H.P. cut-off fraction, = 3 + }. 
With a compound engine the maximum weight of steam 
admitted per stroke is thus limited to what will fill the low 
ure cylinder to one-fourth its capacity at the preesure 


press | 
of the boiler, If the same fraction be taken for the simple 


engine with a latest cut-off at three-fourths the stroke, then is 
it evident that with a simple engine there is the possibility 
of taking into the cylinder three times the weight of steam 
per stroke that can be admitted to a compound engine. . 

Now the all-important factor in engines for tramway work 
is that they shall be able to deal with their maximum load 
without serious retardation. Some slight retardation is per- 
miseible, because it serves to show that the engine is the 
smallest that could have been put in and that no further 
economy of size is possible. | 

If, however, we are permitted to leave the well-beaten 
path of the compound engine, we are enabled to see our wa 
to a very considerable reduction in engine sizes. How muc 
this is, we may moat easily find from a table of average 
pressures, such as that in Kempe’s “ Engineer's Year Book," 
p. 253, edition 1900. | 

For simplicity, we will start with a pressure of 140 lbs. 
absolute cut-off at three-quarter stroke in a compound engine 
with & cylinder ratio of 8:1. Then, under the heading 
of }, there appears the mean pressure 85°31, whereas under 
the heading 4, which is the latest cut-cff for the simple 
engine, appears the mean preseure 134:92." With a back 
pressure in each case of 2 lbs., the ratio of the two numbers 
becomes 19795 = 62:7 : 100. In other worde, а compound 
engine with a 26-inch diameter low pressure cylinder трн 
be replaced by a simple aingle cylinder engine with а cylinder 
only 203 inches diameter of the same stroke and speed. Ав 
a matter of fact, however, the speed of the compound engine 
would be 200 revolutions per minute, and that of the smaller 
engine might be fixed at 240. The simple cylinder might 
thus be made only 19 inches diameter. 

By the rule that prices vary as the square root of the cube 
of some linear dimension, the price of such an engine 


should be less than three-fourths that of the compound, 


engine. This does not allow anything for the abolition of 
the high pressure cylinder. This should more than off-set 
the increase of strength of parts of the simple engine that is 
to be called on to do the work of the larger compound. The 
average load of the compound engine was, let us assume, 
50 per cent. of the rating. The rating was 80 per cent. of 
the maximum power. The average load is thus two-fifths of 
the maximum. Now the maximum load was performed with 
а mean pressure of 8331. Two-fifths of this is 33°32, 
and this, if we add the 2 Ibs. for imperfect vacuum, gives 


engine, it cap, when necessary. 


- oylinder of the simple engine is | 


85:82 lbs. mean ee ahea referred to the low pressure 

linder of the compound engine. This implies a cut-off at 
T to Path of the stroke during the average load, with very 
much earlier cut-off during light loads. 

As the ratio of the two engines has already been found to 
be as 62:7 : 100 for equal во the pressure of 3332 
will become 53:17, or 55°17 after adding the 2 lbs. for back 
pressure. This is the equivalent of a cut-off at a little later 
than one-eighth stroke, and an eight-fold expansion is 
probably sufficient when it is considered that this is for the 
mean load of the engine, and that for much of its time it is 
running at much lighter loads, and that the periods of 
maximum load are very short. 

It would thus appear that by the adoption of a simple 
engine of half-s:ze, run at a somewhat higher rate of speed, we 
should be able to secure an engine that would deal with the 
maximum load without being excessively large for its mean 
duty. In the case of the compound engine, the mean pressure 
чере 9 orm the maximum duty was found to be 
85:81 lbs. Presuming the engine to be designed to be 
economical at its normal rating, which is four-fifths of the 
full load, the mean economical pressure would be about 
68:2 lbs., representing about five expansions. In the simple 
engine, assumed to be «qual to the same duty, we have found 
a mean load expansion ratio of nearly eight. It does not 
therefore appear, even on builder’s measurements, that too 
small an engine has rre sirup Let it further be 
assumed that by practically reducing the engine to one-half 
its size, and the generator to four-fifths its former size, we 
have still the same mechanical efficiency. Then with an 
overall efficiency of the old plant of 84 per cent., the loss is 
16 per cent. between cylinder and switchboard. 

he logs of the new plant will probably not aggregate 
more than two-thirds of the gross Іова, Thus a set of 
100-Kw. capacity throws away 16 Kw. The loss in the 
50-Kw. engine aud the 80-kw. generator. will not exceed 
perhaps 10 KW., yet the engine will still do the work of the 
old set, and it will do it simply because, being а simple 
‚ be fed with steam for three 
times the proportion of the stroke of the final cylinder that 
can be done with the compound engine. Certainly at and 
near the maximum load the simple engine will be wasteful, 
but at the lighter loads it will be economieal, for there is no 
such от to economy as under-loading a steam engife. 

By & reduction of the cylinder, the ratio of the total metal 
a to thesteam is decreased, but the 19 inches diameter 
r than the 15-inch high 

ressure cylinder of the compound engine it would replace. 
hus, though the total radiation losses might be reduced, 
there would be a ible increase in the amount of the 
cylinder condensation were saturated steam to be employed. 
his points to the use of superheated steam, and there can 
be very little doubt bat that simple high speed engines with 
superheated steam would prove of considerable commercial 


economy. The interest and depreciation charges would 
become 25 per cent. leas on the engine alone. 


The “efficiency ” losses would be greatly reduced. On 
this point it must be said that whereas в full or rated load 
test would show efficiency losses overall of 10 to 16 per оеп, 
the actual loss on the average load of one-half the rated load 
must be something like 20 to 80 per cent. This is one of 
the chief causes of the shooking want of economy of under- 
loaded engines. It is a constant loss that on when every 
car on the road is at rest or on а descending gradient, and 
it forms so large a proportion of the load as to be worth & 
good deal of sacrifice of nominal economy to reduce it. The 
simple engine at once reduces this loss to one-half or two- 
thirds its former figure, and it is only in the cylinder oor- 
densation losses that the simple engine is likely to do badly, 
and in this respect it сап aced practically on a level 
with the compound engine by the use of superheated ateam. 
In any event, owing to the very large high pressure cylinders, 
usual in compound engines for traction work, the com- 
pound principle is shorn of some part of ita benefits, 
and it is to be further noted that superheating 
cannot carry the compound engine mucb, if at all, further 
along the line of economical working than it can the simple 
engine, : ; 
On a general review of the whole subject, it appears that it 
would be justifiable to employ simple engines for traction 
work of such size that, when cutting off at the latest paint 
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usual in practice, the engine shall be just capable of turning 
its maximum load; that to secure the best economy, the 
steam should be superheated ;.the governing of the engine 
should be by means of automatic expansion gear operating 
from absolute cut-off to three-fourths of the stroke; d 
of the engine should be specially stont, and the fly-wheel not 
less in energy than now employed on compound engines of 
the sizes intended to be replaced by the smaller simple 
5 | 


pu engine consists in the reduction of stresses due to a 
uller distribution of stress. The ratio of initial stress in 
the simple engine to that of the compound engine it replaces 
may be as 1:6 : 1, and it must be proportioned accordingly. 
It is to be understood that the foregoing arguments are 
intended only with special reference to electrio traction 
work, and must not be applied to conditions of steady load. 

In the foregoing computations, the figares relating to the 
dimensions of the simple engine have been worked out on 
the assumption that the engine should be of the minimum 
size necessary to turn its maximum load. 

It is not argaed that this minimum engine will necessarily 
be the most economical that can be chosen. The minimum 
compound engine appears to be that which, at maximum 
load, has а cut-off equal to one-fourth of the large cylinder, 
whereas with a cut-off at three-fourths the above minimum 
size of low pressure cylinder has been found necessary. It 
may, of course, be the case that a somewhat larger engine 
will give better economy, in which case it is important to 
observe that the latest point of cut-off must be brought back, 
for, having once assumed the maximum load and the latest 
allowable cut-off, the engine must not be allowed to exceed 
that cut-off for best economy. Present practice limits the 

expansion to a minimum of 4. The smallest possible simple 
| ine limita it to 14. 

he best possible expansion ratio may be 2 or it may be 8, 
but experience is wanting to decide the matter. Tosumu 
the advantages and disadvantages of the change to simp 
engines, there are on the one hand— 

Less first cost. 

Less complication of parts. 

Highor speeds and 1 generators. 

at 8 


Less wastefal шор! mall loads. 

Reduced friction 1 à 

Less loss from excessive expansion at small loads. 

Less area for heat radiation, and less metal to heat up and cool. 
On the other hand there are— 


Greater cylinder temperature variation. 
Greater temperature of radiating surfaces. 
Loss of the mechanical advantages of compound engines. 
Greater initial stresses of simple engines. 
Heavier working puse 
Less economy at heavy load. 
In the above it will be observed that while the simple 
a: а may be more wasteful in respect of radiation and 
er internal losses than the боша engine with equal 
size of final cylinder, these points me much less pro- 
nounced where the engine is of reduced size, and the only 
really serious item is that of the wasteful use of steam at 
the heavier loads, when the expansion is only 1j times. 
The argument of this article assumes a load factor of 50 
cent., and the figures are worked out on that basis, 
ut in some cases the load factor is considerably less than 
this, and it is clear that the smalleat ratio of expansion must 
be based on the load factor, and must vary inversely as this 
factor. Large systems with large load factors can be allowed 
greater expansion at maximum load than can small systems, 
and, granting that there are systems for which the simple 
engine may dagen Fg be applied, there will be a certain 
load factor above which the compound engine will be more 
economical than the simple engine. This, however, cannot 
be fixed at the point that gives the smallest fuel bill per 
kilowatt, but at a somewhat higher point, by reason of the 
inoreased first cost of compound engines and the greater 
interest charges. It ів a strong argument in favour of the 
smallest possible engine for small systems that the ammeter 
readings remain at or near zero for long periods at a time. 
"Throughout all this time power is being wasted in turnin 
the engine at its maximum velocity and in the friotion 
the generator in driving the air and circulating pumps and 
the feed pumps, and all these losses except the first two can 
approximately be halved. A load factor of 40 to 50 per 


ngines. 
It is to be noted that one of the advantages of the oom- 


. fortune if 


cent. is hardly likely to be exceeded under в car mileage of 
less than 4,000 per day, or, say, an average of 200 miles рег 
hour. There are thus many systems that come within the 
limits of this argument. 

It appears probable that with small systems having load 
factors of 20 to 40 per cent., and of 20 to 60 per cent. 
when referred to plant capacity the trebling of the load 
factor will reduce the fuel consumption per unit to one-half. 
This alone is sufficient to indicate the wastefulness of under- 
loaded plant, and by the very nature of things the com- 
pound engine mast be an underloaded engine, and it ap 

robable that a load factor of 80 per cent. is hardly likely to 
attained with a leas car mileage than 1,000 per hour. 


ELECTRIC POWER SUPPLY. 


By RANKIN KENNEDY. 

THE idea set forth in this connection in the ELECTRICAL 
REVIEW of Jane Ist, that small power users will 
encouraged and increare in num by the placing 
within their reach a cheap power supply, seems to me to be 
a great fallacy. The t demand for ordinary manufac- 
tured articles, textiles, leather, boots, hats, clothing, furni- 
ture, and go on, can never be met except by the Jarge factory; 
and in the machinery and engineering trades the same holds 
good. Only by using extensive plant and sub-dividing 
abour in a large organised factory can production cope with 
demand at present prices. | 

Nowadays there is hardly a single article of manufacture 

roduced by one worker; the manufacture is divided up 
tween machines and workers, each Performing only a frac- 
tion of the total work required. Тһе day of the small 
factory is past, and rightly so. An employer of labour makes 
his living out of the profit on labour and material employed 
in his.factory. А man employing 10 men, and making, 
without counting profit on material or machines, say, 1008. 
а week, must get 108. profit on each man's work week. 
Another employer, employing 1,000 men, would be making 

got 18. a week profit on each man's work. 

Of course, there will always be small industries carried 
on in special manufactures such as luxuries, wherein expense 
is of little acoount. More than half a century ago every town 
had many small factories of its own. Blacksmiths, weavers, 
spinners, bakers, shoemakers, tailors, and so on, and man 
industries were carried on in humble homes, mostly by hand- 
work. That condition will never return; if it did, half 
of the population would be naked and starving, whereas 
under the cheap factory production, even a mill girl is at the 
presen gu day able to live and dress better than Queen Elizabeth 
ever ° 

The great revolution to be acoomplished by the ent 
е trical гоны е monas lt ie тш 

vement o кые uction, the aboli- 
tion of small engines and boilers, more oleanliness, more 
light, cheaper commodities, more tramways, towns spreadin 
out into the country instead of crowding into centres, an 
more distributed wealth among the masses. 


POWER RECORDS OF ELECTRIC CARS ON 
THE POTTERIES ELECTRIC TRAMWAYS, 
ENGLAND. | 


THE illustrations on the next page, for which, together with 
this article, we are indebted to the Street Railway Journal, 
show graphically some very interesting and complete records 
of the current and the voltage used per car on a section of 
the Potteries Electric Tramwaye, which is at present opened 
for traffic and working. The reoords include some secured 
while running both ways over a section with severe grades, 
and give reliable data for баеп шщ the actual power taken 
on the various gradients. Before describing arrange- 
mente for the teste, it might be said the whole series of tests 
were arranged for and directed by Mr. H. M. Sayers, power 
engineer of the British Electric Traction Company, and 
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carried out by S. Sudworth, his assistant engineer, with the 
co-operation of Slade Olver, managing engineer to the 
Potteries Electric Traction Company. 

The car, a single-decked опе, was built by the Electric 
Railway and Tramways Carriage Company, Limited, of 
Preston, and equipped with two “33 N” Walker motors, 
weighing, with iustraments aud operators, about 8 tons. 
It was fitted with two speed indicators, one at each end, 
driven mechanically from one axle, having dials 8 inches 
in diameter and graduated from 8 to 15 miles per hour, 
an arrangement designed and patented by Messrs. Sayers 
and Sadworth. The grades were given by a modified 
form of marine clinometer. 
and ammeter were supplied hy the well-known firm of 
Elliott Bros., of London, the paper speed being 3 inches 

minute in each case. A similar recording wattmeter 


The recording volt meter 


accumulators and motor balancars, the voltage between the middle 
wire and either of the outers being 290 volts. | 

Type and Size of Boilers.—Two of water-tube type, each capable of 
evaporating 6,000 lbs. of wa‘er per hour, and to work at 160 Ibs. 
pressure to be provided. 

Type of Generating Plant —Three sets to be supplied, each to oon- 
sist of vertical compound “ enclosed " direct coupled to con- 
tinvous current dynamos. Two of the sets to develop as continuous 
ga when working non-condensing 150 xw., the other one to develop 

KW. 

Speed Specified —Not to exceed 350 revolutions per minute for the 
150 xw. sets, от 460 revolutions per minute for the 50 ку set. 

Specified Overload.—920 cent. in excess of aboye normal loads 
for periods of one hour without injury. 

Output of Balancer.—To consist of four separate machines mounted 
on one b:dplate, the two inner machines acting as balanceres, each 
with an output of 18 Kw., the two onters as boosters each with an 
output of 19 xw. (100 amperes by 120 volte). 

Speed of Motor Balancer and Booster.—Not to exceed 900 revola- 
tions per minute. 

Switchboard.—To be of marble and arranged with all necessary 
instruments for three-wire direct current system. 

Output of Battery.—Capacity to be 300 ampere-houys when dis- 


centre of the car Each in- | 
strument was held in à vertical Чыла Newcastle under Lyme „у March 16th > To Hanky 
[ong and having a weight of 14 Ibe. SUME uum mua о: ЗЕ оь 
at the lower end. and violent oscillations woo Ne NN „ a 2 
were prevented by india- rubber guys БМ OR LAE - 
attached to the lower part of each wo h > — Nap. Paw ai а " 
instrument and to the frame. The _ fee F 
recorders were standardised against ы ; м m 
Weston instruments of well-known РА || LIAS Ж | 
pattern, 1 550 ныт T s 

An important and interesting fact | 
Dre E I P D 

ә | artin = — и — » 80 550 
Dicis with are sitions of w е M ы] | WW dg 
the controller handles and motors in NN 5 "EE EE S LI 5 
series or parallel over different ш A / MOYA.ee Ё 
gradionts, o _| | || | [кре] р r 

The part of the line on which the “* fæ “= Haw = 
published diagrams were taken is about x, KENN а | 
З miles from the generating station, speed in Mites б 1 5% T" 
the drop in voltage at опе of the 
wies dh the а peg fel by er me Rn gc un. pde 2 —— 
ae. Ы E Ы 5 l 
Кы No. 1 was өк ascending Loc DNE SEE р НТ Тт > 

severe es, averaging 8 S 

about Í in 9:5; No. 2 was taken e Ё 
running down the same grades, and 0% —ao Orme E 
No. 8 wastaken in ascending grades, | Ed 3 
as indicated. | Nes ae 5 

The value of these reoords in ber hour 


guidiog tramway engineers to the 

adequate power qu ment of cars 

and the power houses driving them, and the information as 
to tractive force required under different conditions of 
weather and rail, will be apparent. The superiority to the 
earlier method of reading instruments at intervals of a few 
seconds will strongly appeal to those who have tried that 
tiresome occupation. The extreme dead beatedness of the 
instruments and the success obtained in eliminating the 
effecta of vibration of the car in motion are the роп 
points making for accuracy. The diagrams printed show 
that little is left to desire in this respect. 


CURRENT SPECIFICATIONS. 


XVI —SUTTON COLDFIELD ELEOTRIO LIGHTING. 


BuxMABY. 

Scope of Tender.—Oomplete equipment for electric lighting scheme 
divided into nine sections—(a) boilers, (b) pipework, (c) steam 
dynamos and motor booster, (4) storage batteries, (c) main switch- 
board and conn ‘ctions, ( f) engine room travelling crane, (g) under- 
ground msins, (Л) arc lamps and pos a, (i) station lighting. 

System of LijMing.—Direct current three - wire system employing 


charged in three hours, with terminal voltage not less than 1 83 volts, 
and temperatare of electrolyte not higher than 60° Е. 
Number of Cells to be Supplied.—270. 
Ne of Orane.—To carry 8 tons and to be sui'able for a span of 
feet. і 
Insulation of Cables,.— To be specificd in tenders, samples being 
6. 


sen 

Number of Arc Lamps.—12 5-ampere lamps of " erclosed" type, 
each complets with glow lamp fittings and cast-iron ornamental post. 

Specified Date of Completion.—To be stated by the tenderer for 
баса section. ES 

Penalty for Late Completion.— One per cent. per week on total eum 
due to con:ra^tor, — € | "mm 

Terms of Payment.—80 per cent. as wor 10 per ‚оп 
completion, aad 10 per cent. at end cf 12 months’ period of main- 
tenance. 

Stipulations as to Wages paid to Workmen.—None. 

Stipulations as to Removal of Foreman —Satisfactory. 

Arbitration.—Satisfactory, 

Date for Receipt of Tender.— June 2181, 1900. 


Mr. W. C. C. Hawtayae, M.I.E.E., is responsible for the 
preparation of this specification, and in some respects it is 
an 5 upon many which come under our notice. 
It is clearly stated that all necessary brickwork and founda- 
tions will be provided by the Corporation, though the con- 
tractor will be responsible for the accuracy of the drawings 
and measurements to which these foundations are made. 


The boilers will in all probability be fitted with super- 


/ 


— —— 


— Ч o N кз 2 


satisfactory, though why 


accompanying plans, or of the specifications, or of 
contractor shall 
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heaters capable of imparting 150° of superheat to the steam 
generated, and an extra price is to be given in the tender for 


this. А 96-tube “Green” or other approved type of fuel 


economiser, the scra of which are to be driven by an 
electric motor, and two 1,500-gallon per hour boiler feed 
pumps, one of which is to be driven electrically, are also 
incladed in the plant to be supplied under this section. 

The steam dynamos are to be suitable for use if required 
for traction work hereafter. The engine specification is 
so open that any well known type of engine is admissible. 
Tenderers must be careful in calculating the output of the 
dynamos. In the 150 Kw. size the maximum current is 800 


amperes, and the maximum volts when working as com- 
pound machines for traction 550 volts, This 
means 165 KW., and upon this is the 20 per cent. over- 


load for periods of one hour, which brings the possible 
demand upon the dynamo to an equivalent of 198 xw. The 
smaller sets is just one-third of this output. The steam con- 
sumption demanded when working non-condensing with non- 
superheated steam at 150 Ibs. pressure is for the 150 Kw. 
set 84 Ibs. per kilowatt hour at full load, and for the 50 xw. 
set under similar conditions, 36 lbs. These figures are severe 
especially in face of the olauge which gives the чы the 
pons of total rejection if these figures are exoeeded by more 
nó cent. 

The battery of accumulators is to be maintained free by 
the contractor for one year, and a separate 
given at which he will undertake to maintain it to i pe 
cent, of its original rated capacity for a further period of 
three or five year. 

The underground máins section is very open, and schedules 
are given of the lengths and sizes upon which the tender is 
n 

n the aro lam section & to bea 
clerical error, for N lamps are ed, 20 posts 
are asked for; the correct number—/2—is, however, men- 
tioned in the tender form on page 44. 

Coming to the general conditions, tenderers should 
remember, in complying with the following condition, 

An ten for the works com in one section , 
in adaition 5 and e eee also send а mede 
sum tender for the works included in any of the sections for which he 


also tenders separately, 


that the penalty for late completion of any particular section 
is one per ае total contract sum—not the sum for that 


particular on. 

With the following exception, the arbitration clause is 
care to have such contra- 
dictory clauses in the same document as the one referring to 
arbitration and the following, is hard to understand. 

Should there be any doubt as to the meaning of any portion “м 

ene 
conditions, the set forth the 4 апа 


specifications and plans, shall be final and binding on ай parties. 

The provision as to supply of drawings by the successf 
contractor is thoroughly satisfactory, but in the present very 
unsettled state of the metal markets it seems unreasonable to 
stipulate that— 

No contractor shall be at liberty to withdraw his tender until 
Beptember 21st, 1900, 

In view of the great difficulty existing at the present time 

materials, we hope, for the 
calculating the 


amount of penalty which may ibly acorne from this 
cause, take full advantage of the following — 


Should the work be delayed by reason of any inclement weather, 
under the contractor’s control, or in case of combina- 


We have on several occasions been compelled to draw special 
attention to the anfair manner in which the maintenance clause 
in the general conditions has been drawn up, and it is only fair 
that when, as in the present case, the interests of the con- 
tractor, as well as of the purchaser, are considered, that due 
credit should bə given. 


figure isto be 


The olause, which others may well copy, reads: 

The contractor, notwithé 
by the or their agents, or 

em in working the station, shall be responsible for, and effac- 


XVIL—BLAOKPOOL ELECTRIO TRAMOAR EQUIPMENTS. 


BUMMARY. 
Scope of Contrad,—Hilteen electric equipments for tramcars and 
tracke already on order. 
ropalling the iceded car weighing approximately twelos (oni on dry 
р А ve tons on 
fails up a gradient of 1 in 20 at a speed of 10 per hour. 
Я the rheostatic 


ow. 

Stipulat‘ons as to Removal of Foreman.—Satisfactory. 

‘Terms of Payment.—80 cent, as work proceeds; 10 cent. 
EUM тезле ater оар en; 10 per cent, six months com- 
pletion. 

Arbitration —Lámited in application, see balow. 

Date for Receipt of Tenders.—Jane 18tb, 1900. 


This specification has been prepared by the energetio 
borough electrical and tramway engineer, of Blackpool, Mr. 
R. О. Quin, M.I.E.E. It asks for 15 electrical equipments 
for single truck double-deck tramcars now under oonstruo- 
tion for the Blackpool Corporation at the works of the 
‚ш Railway Carriage and Wagon Compeny at Shrews- 


ury. 
It will be noted that the motors are of larger capacity than 


‘those usually domanded for British lines, and that the con- 


trollers are to bə of the electrical rheostatic type. Oar 
lighting, heating, and érection are also to be included in the 

tendered amount. 
The arbitration clause has inoorporated in it the limita- 
tion which so impairs ita efficiency, but, fortunately, all 
paid to workmen are to be 


utes relating to wages 
| included in its operation. As at present drafted, it reads :— 


If any difficulty or dispute shall arise between the or 
the engineer and the contractor as to the mode of carrying out the 
work or the interpretation of the contract or otherwise in relation 
thereto, as to matters and things left to the sole decision of the 
engineer, under these conditions the same shall be referred to arbitra- 


both parties, and no action shall be 
matter in dispute except for the purpose of award, 
Clauses 6 and 7 deal respectively with wages to 
workmen and hours of labour, and in view of the 
of the work to be done, there does not seem to be 
anything to which the contractor can fairly take exoep- 
tion. They represent by far the most reasonable set of 
labour oonditions which have recently come under our 


notice.. The following clause (No. 8) deals with the power 
of the engineer to order work to be done at night, but this 
hardly affects the present contraot. 
The following is the wording of the two clauses in 
question :— | 
Clause 6.— 


The contractor shall pay to every mechanic, artizan, crafteman, and 
labourer employed by him in the performance of this contract wages at a 
rate not less than the minimum standard rate of wages in force in the 
district in their several trades at the date of his tender, and in case of any 
breach ia this condition the contractor shall pay to the corporation by 
way of liquidated damages а sum equivalent to the difference between 
the amount of the wages actually paid by the contractor to 
his aforesaid workmen or any of them and the amount 
which by this condition the contractor is required to pay euch work- 
men on account of the same servicss, and such sum may be deducted 
by the corporation from any moneys which may become payable to 
the contractor under this contract, or may be recovered by action. 


while clause 7 which refers to hours of labour, states :— 
The contractor shall, with respect to each class.of labour employed in 
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‚ the performance of this contract observe the recognised hours of labour 
usual in the district in respect of that class, and in case of any breach 
of this condition the contractor shall pay to the corporation by way 
of liquidated damages, a sum equivalent to the difference between 
the aggregate amount of the wages actually paid by the 
contractor to his aforesaid workmen or any of them, and the 
amount which he would have fo such workman had he eon- 
formed to the requirements of condition, and sach sum may be 
deducted by os Ma orig from any moneys which may be 

m 


In саве of any difficulty or dispute arising between ths Corporation 
"d the contractor ; ? 


CORRESPONDENCE. 


The Towns’ Refuse Problem. 


In your issue of Jane 8th, on page 958, the following 
e are 


extraordinary statement is made: not aware of a 
single instance of electrio light being economically and satis- 
factorily produced by steam generated in boilers combined 
with incinerators where refuse and refuse only is burnt.” 
The author of this article must really be strangely out of 
touch with the times, as I will proceed to show. 

In September last a Meldrum Simplex destructor of eight 
cells and two 80 feet by 8 feet ТОШ» boilers was erected 
at Darwen; from that time up till now, with one unit of 
4 cells and one Lancashire boiler, not only has the whole of 
the refase been thoroughly destroyed, but the one boiler day 


and night gives sufficient steam at nearly 200 lbs. pressure 


‘to the equare inch, and develops 250 1. H. . per hour for 
public electric lighting. | | | 
Now the publio lighting of Darwen comprises 17. aro 
lamps, each 800 to 1,000 0. p., and private consumers take 
‘over 5,000 8-c.P. lamps; not only has refuse alone been the 
only fuel from the beginning up to this time, but no provi- 
sion of any kind is made for assistance of coal fired boilers, 
the two boilers built in with destructor cells being the only 
boilers on the premises. À | 
It will be quite evident that no humbug can attach to a 
case like this; further, as your contributor says, refuse varies 
‘hour to hour. It may be of interest for him to glance at 
enclosed pressure recorder diagram, which will show him how 
little the steam pressure varies from hour to hour throughout 
un average 24-hour day. | | 
Again, I would рю out that from early in September 
until early in Jane is a fair length of time, and that there 
is no difference in the output now as compared with the 
Sep of winter, except that more consumers are constantly 
being added. Having constantly to report on the composi- 
tion and quality of refuse in various parts of the country, I 
say unhesitatingly that there is such a thing as a good 
* average" refuse, and I am not theorising when I assert 
that only those who have to do intimately with refuse, have 
any idea as to the extent of the enormous waste going on 
constantly, and the conseqaent value of the refuse. 
Generally speaking, retuse is valuable for steam raising 


purposes if thoroughly destroyed in properly designed high 


favourable times mentioned by your oontributor, but during 
the whole year, in all weathers and ander a vast variety of 
conditions, Therefore I speak from a praotical standpoint 
and not from a balloon. s 

It is a pity so much fuss has been made about ‘the golden 
dustbin,” because it so happens that at the very place with 
which “the golden dustbin” theory was first associated, 
Welsh coal is used at times with the same boilers that are 
built between the destructor cells. 

In conclusion, I would advise your contributor to get into 
touch with the times. It is simply absurd to say that “the 
only really satisfactory u:e to which the heat of combustion 
of refuse been put is in grinding clinker,” when cases 
like the following can be enumerated (in every case coal is 
not used in any shape or form), unscreened refuse only. 

St. Helens, Beaman & Deas patent, refuse gives 300 1. II. P. 
per hour for electrio traction. Oldham, Horsfall's patent, 
gives 300 1. H.P. per hour for sanitary works and electric 


recorder 


Darwen is to be congrat 


steam at constant 


lighting. Canterbury, Beaman & Deas patent, gives 200 
I. H. . per hour for electric lighting. Darwen, Meldrum's 
Simplex patent, gives 250 I. H.P. per hour for public electric 
lighting. Hereford, Meldrum's Simplex patent, with 10 
tons of refuse alone pumps 13 million gallons of sewage to 
a height of 86 feet in 10 hours daily. 

I could panes these cases, but above will suffice to show 
that your contributor is either hopeleasly pessimistic, or 
utterly out of touch with the times. 

W. Francis Goodrich. 
(^ їнстинвлтов.”) 

June 8th, 1900. | | 

[We have no wish to be pessimistic, and if the pressure 
diagram for November 7th, 1899, which Mr. 
оа 5 represents the dip genns en 

urning refuse alone in everyday work, we can only вау 
niated upon the character of the 
refuse it produces. . Goodrich, however, can only 
of the performance of the incinerator at Darwen from 
September last to date, and while we do not deny that this 
is a fair time over which to jadge of the results of refuse 
burning for steam raising, it must not be forgotten that we 
are now coming to the season of the year when naturally the 
amount of cinders and half burnt coal in the refuse must 
sink to a minimum, and the proportion of vegetable and 
animal matter be largely increased. 

We did not suggest that refuse was not capable of producing 

heat when burnt, nor did we suggest that the heat should not be 


. utilised, nor could our statements be taken to mean that under 


no circumstances conld the heat of combustion of refuse be 
utilised for electric lighting. In stating that we knew of no 
instance in which electric light is being economically and 
satisfactorily produced by steam generated in boilers oom- 
bined with incinerators, where refuse, and refuse only, is 


burnt, we were speaking from our experience of the results 


of destructor planta which have been avowedly designed with 
а view to uce electrical energy more economically than 
it could be produced from cosl—all other things being equal, 
and which have been at work sufficiently long to enable the 


results to be fairly criticised. 


Mr. Goodrich not mention how much refuse is dealt 
with at Darwen, nor how much electrical energy is produced, 
nor what sort of a load factor is obtained. Nor does he 
touch upon the vital point in our argument, namely, whether 
the refuse is completely consumed and the issning gases 
rendered absolutely innocuons, or whether the generation of 

ure is considered of кагу import- 
ance and is maintained by varying the draught ? 

The mere fact that steam pressure is kept constant in a 
boiler fired by refuse is no answer to our argument, which 
involves considerations of a far more comprehensive nature, 
the essential being the complete combustion of the refuse. 
Our argument, in brief, is that if every care is exercised to 
satisfactorily consume the refuse from a hygienio point of 


view, the constancy of steam pressurs must be a secondary 


consideration, and vice versd.—Eps. ELEC. REV. ] 


Blowing Engine Worked by Blast Furnace Gas. 


In your last issue you gave particulars of testa made with 

a blast furnace gas driven blowing engine at ing, м 

described by Mr. Adolphe Greiner before the Iron and Steel 
Institute. 

In the advance copies of the paper distributed at the 
meeting, there was a footnote on p. 4 as follows :— 

е t here what has al been tbat 20 further cleaning 

ot e gaa is ee than the ura hovel when the gas is 


boiler furnaces. There is no special cleansing or purifying 
ed. [Paper by M. Adolphe Greiner on A Blo 


burned 
росон employ : 
ngine Worked by Blast Furnace Gas,” read before the Iron 


Steel Institute, May, 1900.] 

It is interesting, in this connection, to consider the very 
indefinite sketch showing the manner in which the gas И 
taken from the blast furnaces to the engine. А 

The distance between the blast furnace and gas-driven 
blowing engine, as stated at the meeting, was 260 metre 
(858 feet), and it will be noticed from the sketch plan tbat 
there are more or less elaborate dust catchers employed near 
the stoves and near the gas heaters, whatever these may be, 
and a cooler is interposed close to the blowing engine ; the 
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orude gas thus having (through accumulation in the long 


length of large diameter pipe and the dry washer and dust 
catcher) a considerable Propo hon of its dust removed before it 
reaches the gas heaters, but up to this point any loss of 
sensible heat would be a disadvantage. in the employment of 
the gas for its combustion with air at atmospheric pressure. 
From this point it has to travel through a further consider- 
able length of tubing and a cooler. As orude blast furnace 
gas generally carries more aqueous vapour than would 
saturate it at atmospheric temperature, any фиш used 
for cooling must of necessity condense the excess of 
moisture, which, at the moment of condensation, would 
acoumulate upon the partioles of contained dust, resulting in 
the settlement in the cooler of a mixture of dust and water. 
Yet 16 is olaimed that the engine works with gas in the 
condition in which it is used under boilers, and without 
further purification ! 

As the gas is at present used in boiler furnaces, owing to 
several causes it has only a low efficiency, and any loss of the 
sensible heat of the crude gas by radiation, &o., would 
further reduce this efficiency; all the tubing and other 
apparatus shown constitute, according to their efficiency, а 
purification apparatus. 

It is hardly probable that many furnaces are so situated 
that the arrangement of such a length of tubing with duet 
oatchers, &c., can be adv usly wp nid between the 
blast furnace and the desired site of the blowing engine. 

The apparatus for propelling the gas, if any, is not 
indicated upon the sketch, nor is there any regulating 
holder shown; possibly exceptional circumstances 
these unnecessary ? 


Electrical Engineers in the Royal Navy. 


I am evidently the man. your correspondent, Mr. Ernest. 


Hooper, is intending to go for. I accept fall responsibility 
for every statement made in my former letter, and I stand to 
my guns. I need hardly point out, I presume, even to Mr. 
Hooper, that it does not make any difference to my conten- 
tion whether a fleet engineer wears four stripes, or three and 
some other distinguishing mark, nor whether he ranks with 
а captain or with and after. 

т. Hooper is the.torpedo gunner of H.M.S. Aurora, and 
though he is the only executive officer representing electrical 
soience in the ship, which is of nearly 6,000 tons, I trust; he 
will excuse me when I say that I can rake | accept his 
guarantee, given in all good faith, of the capability of the 
torpedo staff in dealing with the various apparatus he 
mentions, 

Mr. Hooper doubtless honestly believes that he and the 
other members of the torpedo staff could deal with the whole 
of the electrical apparatus on board a man-of-war, either 
now or in the future. What they mean is really that they 
would try, and that they have had no experience of the 
difficulties of the work beyond that in connection with 
torpedoes themselves, | 
nufacturers and contractors are constantly having to 
deal with the same claims on the part of workmen who come 
to them for employment. Men who have done a oertain 
portion of the work of constructing a dynamo, say, will 
cheerfully offer themselves to do any other part. They 
mean, as Mr. Hooper and the torpedo staff mean, that they 
will have а good try, and they do во, if allowed to, at their 
employers’ expense. 

пе is also constantly meeting with men who think, or 
believe, that there is nothing in electricity, or in the parts of 
it that they have not had practical experience of, though 
5 have a profound respeot for that with which 
they have had experience, в respect that has often been 
knocked into them by the hard process of trial and error, in 
a somewhat unpleasant form. 

Torpedo work, if Mr. Hooper will accept my word for. it, 
is not the whole of electrical engineering. As опг American 
cousins would say, not by a dare'n'd sight.” Bluejackets 
and naval men generally do accomplish extraordinary things 
onoccasion, but those performances hardly warrant the gross 
neglect that is so rife in many other matters, nor do they 
make either bluejackets or their exeontive officers, eis in 
the particular work that the unexpected resulta are obtained 


Steel. 


To take an instance, Mr. Hooper. doubtless remembers, - 
the operation of painting the ship's side, when the whole 
ships company, bar the diy idlers, took part in the 
work. As he knows, in casea of that kind, a good 
deal of the ting. is done with a piece of oakum, a 
man thinking himself particularly well off if he has à piece 
of flannel, yet the work is remarkably well done, and no one 
who had not seen the operation would believe it. I presume 
that Mr. Hooper would hardly claim, on the strength of that, 
that the executive officers of the Navy were capable of 
carrying out the decorations of Windsor Castle, or would. be 
surprised if the architect, or whoever was responsible for the 
work, expressed doubts asto the result. Yet as Mr. Hooper 
will discover later on, there is as much difference between the 
work done in the torpedo ship, or shall I say о work, 
and electrical engineering as a whole, as it ought to be 
represented in. Н.М, service, as between painting a ship’s. 
side, and decorating one of the great mansions of the 
coun 


It te йй to observe, in passing, that while there 
are 30 vessels of various sizes on the Obina station, the 
officers representing eleotrical engineering, according to Mr. 


. Hooper’s contention, consist of five torpedo lieutenants, 


seven torpedo gunners, and three torpedo boatswains. 
Assuming that these gentlemen possess all the qualifications 
that Mr. Hooper claims, the number does not strike one as 
extravagant. | 

Bat the matter I wish to imprees on Mr. Hooper’s mind, 
and the minds of all who are interested in the matter in any: 
way, is the absurd position taken up hy the executive in this 

15 ' 


matter. 

It happens that electrical work is very fascinating, and 
fairly clean, ав far as Mr. Hooper and his superiors in 0 
matters have gone, and therefore they are prepared to take a 

ide in the work. But Mr. Hooper will find that before he 

gone very far in electrical work, he will, be obliged to 
take a very deep interest in those nasty, greasy engines, or he- 
will be left very much bebind. oo 

If Mr. Hooper has not yet discovered it, he will find by- 
and-by that he oan only have electricity by conversion from 
some other form of energy, and that under the conditions їп 
which he is working, steam is the cheapest agent he can 
employ, and farther, that in order to have eoonomy of elec- 
trical distribution, he must first have economy of steam 
panan, and that there can be no division of responsibility 

tween the boiler and the apparatus that finally makes use 
of the energy, as heat, light, or power; and it is as 
absurd to talk of terminating the reeponsibility of the 
engineer at the terminals of the dynamo, as to talk of 
terminating the responsibility of the officer of the watch, in 
the old sailing days, at the main yard. The feeling of the 
executive towards the engineering staff, which Mr. Hooper so 
MAT reflecta, is a survival, more or less, from ancient 


ув, ' 

In the Greek and Roman Navies: the ships were propelled 
by oars which were n pulled by slaves or oriminals, 
the oars being in three banks or legs, while the slave master 
walked up and down a gang way amidshipe, his whip being 
within reach of every oar. Naturally, those who propell 
the ships in those days were look the 
fighting men, who were merely үер x | 

In Blake's time, though the ships were then propelled b 
sails, the sailing crew were quite apart from and look 


down upon by 


down upon by the fighting men, who were again Dgers. 
In Saxon times, and again in Nelson’s time, the fighting men 
and the crew who worked the ship were the same, it is 


to that cause that the great ‘naval successes of those times is 
to be largely attributed. * | А 

It ів assumed by Mr. Hooper, and by many others, that 
it is not necessary for the executive officers to know апу 
about the work of the engines beyond oertain superfi 
knowledge that any olerk might acquire. Unfortunately, 
when the matter is gone into, the evidence to the 
contrary is overwhelming, and that whether we go to 
the higher ranks of the servioe or take the everyday 
working of junior officers. In the higher ranks there 
are two authentic cases of the disastrous results attendant 
on want of knowledge euch as that which is A B O to the 
engineer. 

t is now common knowledge that H.M.S. Victoria was 
lost through the want of appreciation of scientific не with 
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reference to the 


trical engineering as it has recently been presented to 
т Ы the Institution of Electrical Engineers, what do we 
nd ? 


Sydney F. Walker. 


P.S.— There is a striking article in the June number 
of Cassier's Magazine by a Г 
States Navy showing the Admiralty methods. The article 
deals with the subject from the point of view of the surgeon, 
а А " illustrates Admiralty methods generally and very 
orcibly. 


Steam Engine Praetice. 


I have lately noticed a peculiar fact in connection with 


* ancient and modern” steam practice, which in view 
of thea t growing favour with which Corliss valve gear 
is meeting, may prove 1 . 

In a book oalled “Recent Improvements in the Steam 
Engine," by John Bourne, C. E., published in 1880 (preface 
dated 1869), I find а description of a Corliss engine, whi 
from the illustration given, appears to be almost identi 
with the modern article. 

In oriticising this the writer gays: —“ This form of 
engine is of American design, and in some quarters its 
advantages have been londly vaunted. Bat it is not pretended 
that it is able to work with greater economy than ordi 
engines, while the complications of its valve gear are mani- 
fest and enormous. There are four separate valves or cooks 
for the admission and emission of the steam, and the gear 
is governed by the aid of air-cushions, springs, and other 
rattle-trapa, which, by their complexity, throw the old hand- 
gear into the shade. Apart from these disfigurements, how- 
5 lan of the engine is not so good as that 
of some ш now in common use, But with these 
additions the engine may be pronounced to be as bad a one 
as perverted шшш could easily have constructed. The 
American example of this engine, shown at Paris in 1867 
was of admirable workmanship, and was radiant with silver 
in which the cylinder was enveloped. 

But these aids to acceptation were incapable of concealing 
from competent observers the inherent vices of the design 
which appears to reckon complication as a merit, and which 
seeks to achieve no advantage in pog n a great 
multiplication of parts.” Thus is the liss engine 
* described.” 

From what I am able to ascertain, Bourne seems to have 
been a leading engineer in his day, and was the suthor of 
four or five works on the steam engine. He designed marine 
boilers. In 1838 he took out a patent for using steam 
expansively in steam vessels, He invented many accessories 
to marine engines, and he appears to have been practically 
the first man to run a traction engine in India. 

In some directions he was distinctly a genius, and this 
ends to cause one some enrprise that he should have allowed 


. hardly in agreement, viz., the life 
wires. | 


Sargeon-General of the United 


mere external appearances to have prejudiced his opinions 
to such an extent. Possibly the low pressures then in vogue 
influenced him. 

I wonder whether we shall have to wait 80 years before 
the steam turbine and the oil engine are appreciated to the 
same degree, in proportion, as the Corliss valve gear ? 


Ivon M. de Havilland. 
June 5th, 1900. 


The Protection of Insulated Wires. 


Preasure of other work has prevented me from replying 
to Mr. Bathurst before. 

I now beg to thank him for his courteous criticism of my 
article, and for his offer, though I-am afraid I do not quite 
understand what it amounts to. 

I think, as far as I am able to follow Mr. Bathurst's 
criticism, that we are practically of one mind on the main 
principles, and on the main lines that ice has to follow. 

There is one point, however, on which I think we are 
of the insulation of the 


I have never met any firm of cable makers, or wire 
ooverers, who were prepared fo guarantee the insulating 
envelope of their wires or cables for 10 years, from the date 
of supply ог use. Is Mr. Bathurst prepared to guarantee 
the lining of his pipes for that period ; to give а guarantee 
for that period similar to that given for a certain period by 


Sydney F. Walker. - 
Bath. ME 


THE STASSANO PROCESS FOR THE PRO- 
DUOTION OF IRON AND STEEL. 


Br JOHN B. О. KERSHAW, FL O. 


THE experiments which have recently been made in Italy 
with the Stassano process for the uction of iron and 
steel, raise once again the much discussed queetion of the 
economy of the electric current when used for heating pur- 
That the subject is worth attention is proved by the 
act that a company with a capital of £36,000 has been 
exploiting this process at Cerchi, in Italy, and that it is now 
proposed to form a larger company and to erect a plant 
capable of producing 4,000 tons of iron per year in the valley 
of Camonica, in the Bergamosca Alps. 
1,500 H. P. will be used at this works in three furnaces of 
the Stassano type. The iron ore is reduced to a atate of 


mental furnace at 
1,800 amperes at 50 volts pressure, The output was 80 kgs. 
metal per hour. 
A similar process is also about to receive trial at Prague, 
"Before discussing in detail the figures given above for the 
ore in e given above for 

actual work of the Stassano furnace at Cerchi, it will be 
useful to examine the t etate of scientific knowledge in 
relation to the theoretical efficiency of the electric arc when 
used for heating p E 

Messrs. Gin and Leleux have recently contributed some 
notes on this subject to the French Academie des Sciences. 
(Comptes Rendus, 126, p. 86.) 

In this contribution they give the equation— 


t= () >ш which 
A N87] € 
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p = resistance of the envelope of gas 

c = Sp. heat of gas per unit of volume 
5 = sectional area of the electrodes 
¢ = temperature of ато. 


According to this equation the temperature (/) increases 
directly as the square of the current density, and directly as the 
ratio of the total resistance of the gaseous envelope to the 
Sp. heat of unit volume of the same. These two last factors 
themselves vary with ¢ But this equation is only put 

forward in a tentative manner, and owing to the absence of 
the necessary data relating to the values for (p) and (c), it 
cannot be used for calculating the temperature 
be attained in the Stassano aro furnace. 

The Joule equation— | 


= 24 XK O x BX і 


which yields anch reliable and valuable information when 
applied to the passage of the electric current through solids 


and liquide, can also be extended to the case of gased,and . 
therefore to aro heating ; but here again, owing to the lack - 


of the necessary data, little help is obtained by its nse. The 
gases surrounding the carbon 
mously high tem А even their composition ів а 
matter of conjecture rather than of exact knowledge. 
Chemical analysis can assist little in revealing their eom- 
position, for on removal from the neighbourhood of the arc 
re-combinations occur, and the gas analysed is totally 


different from that which surrounded the carbon poles. * 


For these reasons the two equationg given above are 
practically useless, and it is impossible at. present to compare 
the actual efficiency of an electrio aro furnaoe with that 
calculated from the Joule equation. 

If the whole of the energy put into the Stassano furnace 
were employed in reducing the iron oxide to the state of 
metal, the thermal efficiency of the whole process might bo 
accepted as the thermal efficiency of the furnace. - - | 

Bat it is n to recognise that eleotrio aro heating 
cannot bean economical method of effacting a reduction that 
takes place at a comparatively low temperat f | 
the Stassano furnace, a large number of chemical and physical 


changes in the solids and gases must be brought about, 


isa a — tah the чыш of ferric rs 
to metallio iron, simply represent wasted energy. е 
ideal furnace for iron redaction is one in which thé 
temperature attained is but slightly above that required for 
the reaction between -Fe,O, and C, and for liquefaction of 
the resultant metal and slag. ` A furnace, the temperature of 
which approaches 8,000? C., and resolves most compound 

into their constituent atoms, must necessarily be waste- 
ful in operation. 

Tarning now to a consideration of the experimental data 
penne to electric aro heating, one finds little of scientific 
value. К | 

Siemens and Huntingdon communicated to the 1882 
meeting of the British Association at Southsmpton the 
results of experiments upon the fusion of metals by aid of 
the electric arc ; but they gave no details upon which calcula- 
tions of thermal efficiency could be based. | 

Moissan, the distinguished French chemist, whose book 


upon the electric furnace is generally ised as the 
standard work of reference upon the "y ipe ves very full 
details of the current, time, and E.M.F. employed in his 


experiments, but as he does not record the weight of 
materials used, or weight of metal produced, his figures 
cannot be used for the desired calculations. 
Oonfining one’s attention, therefore, to the figures sup- 
plied by those interested in the Stassano process, we have 
the statements that originally 4'08 E. H. v. hours yielded 1 kg. 
of manganiferous steel of good physical properties, but that 
improvements have been made which now reduce the energy 
consumption to 2 7 E.H P.-hours per kg. | 
Taking the cost of water-power at Niagara as basis of our 
calculation (87s. 61. per EHP.-year of 8,760 hours), this 
works out to :3234d. per kg. metal produced, or 268. 11d. 
metric ton. The estimate of the Stassano Company is, 
owever, based проп a much lower cost of power, as it is 
stated that in Italy 8,000 Ен P.-hours can be obtained for 
18 francs = 42s. per KH. P.-year of 8,760 hours. Using 
this lower figure of cost, the expenditure upon electrical 


Le Four Electrique,” Paris, 1897. 


t ought to 


les of the aro ars at an enor- -- 


that in^ 


energy would represent only 183. per metrio ton of iron or 
B 


The consumption of coke will, of course, be less by the 
new method of mannfacture than in the ordinary blast 
furnace procedure. The most reliable figures relating to the 
Aatter are those contained in Sir Lowthian Bell’s work on 
the manufacture of iron and steel. The consumption of 
coke in the blast furnace is there given ag 19:5 cwta. per ton 
of iron produced, and there is strong ground for believing 
that in the newest furnaces this has now been reduced to 
16 owts. It has been calculated that a thermal efficiency of 
74 per cent. is attained, a result unapproached in any other 
form of fuel-consuming apparatus. According to Turner,* 
6:45 owts. of this total are required to combine with the 
oxygen of the ferric oxide, and are, therefore, necessary for 
mixing purposes in the Stassano method of manufacture. 
The saving in coke by the electrical method of heating ir, 
5 equal to 16 — 6:45 = 9:55 cwta. per ton of iron 

поей, 

Taking the prioe of ooke in this country as 228. per ton, 
the total cost of the fuel required for heating and reducing 
purposes in the modern blast furnace works out to 178. 7d. 
per ton of iron produced; and the net saving in coke by 
use of the electric aro for heating purposes would amount to 
less than 11a. per ton. Against this gain, one has to place 
an expenditure of from 18s. to 278. per ton of metal pro- 
duced by the Stassano furnace, for electrical energy, plus 
the increased cost of preparing the ore for treatment by 
grinding, mixing and formation into briqnettes. 

It is true that the metal obtained from the Stassano 
furnace is said to be а manganiferous steel of high carbon 
contents, and that its value is, therefore, considerably 
higher than the metal produced by the blast farnace. 
Bat until farther practical trials have been made with the 
Stassano process of mannfacture, it would be unsafe to 
assume that the carbon, silicon, and manganese contenta of 
the iron can always be obtained in the desired amount in 


| ре roduoed by the smelting operation,and in many cases 
e wr 


ter fears it will be found necessary to pass the metal 
obtained through further operations in order to produce a 


: merchantable steel. 


It is therefore improbable that the electrical method of 
iron and steel production will enter into active competition 
with the older blast furnace method of manufacture in 


` countries where fuel is reasonably cheap, and the Stassano , 
process is only likely to prove successful at present in 


countries where fuel is expensive, water-power abundant, and 
heavy protective tariffs on iron and steel exist. 

là. cofjolusion, it is only fair to the promoters of the 
new company to give the figures upon which they — 
base their estimates of successful work, and hopes 


of realising a он upon the new venture. Owing 


to the scarcity of fuel in Italy, ordinary amelting costa 


1288. per ton of iron, of which total 26s. 5d. represents 
the value of the fnel used for heating оро. By the 
Stassano process this fuel will be replaced by electrical energy 
costing 148. 5d., and the whole process will be carried out at 
а cost of 80s. per ton, a saving of 488. per ton as compared 
with the cost of the older 
That these figures are more favourable than those calculated 
by the writer is due to the fact that they relate to 
Italy and not to England, and also in part to the proverbial 
hopefulness of inventors and promoters with regard to the 
tive profits of undertakings in which they may 
ppen to be financially interested. 


THE STRENGTH OF STEEL BALLS. 


TH results given below in the form of a table were obtained at the 
Rose Polytechnic Institute, during some preliminary tests connected 
with the design of ball bedrings for experimental purposes. The 
balls were obtained direct from the manufacturers. 

The ¢x'reme difficulty of testing the breaking strength or crushing 
resistance of steel balls is at once apparent, and the first experiment: 
in crushing between two flat plates of the hardest tool steel 
obtainable were quite unsatisfactory. 

After trying several brands of steel the method shown in fig. 1 was 


* “The Metallurgy of Iron,” Turner, р. 173. 
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adopted, in which the hardness cf the steel ball is itself used to 
obtain a mutually unyielding surface. 

The figure indicates the method of testing with sufficient clearness, 
but it is evident tbat unless the three balls are exactly in line so that 
the line of pressure passes through the centre of gravity of each 
ball, it is quite impossible to obtain anything more than а rough 
арр ошко of the applied stress which crashed the ball. 

must have struck the author, as it is recorded that while the 
tests of ball on ball were being carried out the search was continued 


for a steel which would. harden sufficiently to be used for crus 
the balls without itself becoming unduly grooved. Finally a ate 
known to the American trade as crucible tool or file steel and a steel 
manufactured by the Carpenter Steel Company were selected. Balls 
up to and including 4 inch diameter were then tested between two 
1есев of this steel 43 inch in diameter and 1 inch long. The larger 
were tested between pieces 2 inches square е шош 
per indentations were very slight and were ground off after each 


The means of the results obtained were as follows, the various 
manufacturers being designated by the letters, A to F. :— 


Ball on ball. 
Diameter of 
A B C D. E F 
Inch Ibs. Ibs Ibs, lbs Ibs lbs 
4 1,523 3 1,673 1,21 Қ 1,282 
Ts 2718 2,208 2,536 1,830 2,440 2,783 
H O63 | 4,162 4,196 | 3,313 4,656 4,526 
6,110 b, 5,683 A 7,156 
a 7,843 | 6,200 8,703 | 7,800 6,933 | 13,810 
à 20,966 dee 17,900 ses 11,27 
Г 23,518 is 13,646 ; 
1 59,033 us m 
Between flat plates. 
Di&meter of 
A. B. C. D E F 
Ibs. Ibs. Ibs. Ibs Ibs Ibs 
à inch 2 450 ‚850 2.100 1,313 1,483 1,690 
Ye on 3,836 | 3,837 | 2,966 | 2,225 | 4,400| 3,887 
Р „ 8, 687 5,566 6,033 6,337 7.150 
Ys » 8,993 | 6,887 | 10,883 | 7,733 | 9,275 | 10,200 
8 „ 14,940 | 14,042 583 | 10,500 | 12,500 | 13,397 
$ x. 41,770 bs 20,883 | 14,833 | 12,966 oe 
§ » ,866 900 ee ee 21,125 eee 
l , 90,650 sis si $us os 


From the above tables it will be evident that either the strength 

of steel balls varies greatly, ог that the method of testing was 

. 14 is curious that without exception the mean 

recorded crushing strength of the balls tested between plates was 
greater than that of balls tested ball on ball. 


LEGAL. 


APPLRFOBD v. OHABING Onoss AND STRAND ELEOTBIOITY BUPPLY 
ConBPOBA TIOX. 


Ix the Chancery Division of the High Court of Justice on Wednes- 

day. the case of Appleford v. the Charing Oross and Strand Eleo- 
city Supply Corporation was down for hearing. Counsel stated 

that there was a prospect of the parties coming to a settlement, and 

. asked Mr. Justice Kekewich to allow the case to stand over gene- 
rally in the meantime. His Lordship granted the application. 


Rv Ргати Exxorrio Ілавт, &с, Company. 


Om Wednesday Messrs. Glyn. Mills, Currie & Oo. presented 
a petition b3fore Mr. Justice Wright, in the Companies’ Winding 
Court for the compulsory winding up of the River Plate Electric 
Light and Traction Company, Limited. On theapplication of counsel 
for the company, who stated that there was a rcheme of reconstruction 
in hand under which all] the creditors would be paid in full, the 


hearing was postponed until the 26th inst. 


ALFRED Hur & Co, Lruirmp. 


Om Wednesday the petition of Messrs. Moody Brothers for 
the compulsory winding up of Alfred Henley & Oo., Limited, 
came on for hearing before Mr. Justice Wright. OCounsel тій the 
petitioners were judgment creditors for the supply of electrical 
plant. They were also supported by another creditor. Those 
opposing the petition were almost equal in amount. There was a 
question as to the creation of a debenture for £800 immediately 
before the voluntary winding-up order was granted. After bearing 
counsel on the other side, his Lordship said there was а case for а 
supervision order. | 


BUSINESS NOTES. 


Electrical Wares. Exported. 
WEEK ENDING Jom 13TH, 1899. | Warr Em Jonm 12*mn, 1900, 


Adelaide га .. Value £72 Adelaide aie .. Value £150 
Alexandria. Teleph, stores. 116 Alexandria. К "A .. 178 
Amsterdam.. v «s .. 110 Amsterdam. die 88 
ia.. Ке 85 js .. 172 Auckland 25 88 
Bombay  .. 58 xe .. 118 Barcelona .. E 230 
Boulogne .. Е bu - 28 - Teleg. wire 33 
Buenos Ae ea ва . . 1,825 Bombay ix 169 
$i eleg. mat. .. 242 Boulogne 16 
Calcutta ee ee ee еә 170 utta eo 401 
Cape Town.. Ru dg .. 1,723 Cape Town .. we oe 10 
Christiania .. SN . 87 Casa Blanca. Teleg. mat. 185 
Colombo m T 200 Copenhagen. Teleg, wire т 
Copenhagen. Teleg.cable .. 816 Demerara .. SE as 57 
Durban ee ee we ee 1,814 Durban ee ae ae 19] 
East London 10 „ Toleg. mat. 101 
Fremantle 15 Emden. Teleg. apparatus 1.75 
ошоп 88 Fremantle n a 
» e Wire. e. . 

M Pi 18 Gibraltar s а г» . 10 
Malta. Halifax zs . 1 
Ostend н кз + .. 50 Hamburg. Teleg. mat . TO 
Otago p * ie - 22 Hong Kong... . 8% 
Port Chalmers  .. T S 75 Mauritius .. . 8 
Port Elizabeth  .. re 908 Melbourne .. . LR? 
Rotterdam. Teleg, mat. 288 Ostend ә . 7101 
Shanghai... КЕ и .. 110 Port Elizabeth - 8 
Bt. Petersburg. Teleg. mat.. 156 Rouen is ҸЕ es SQ 40 
Sydney ats - "e .. 810 Bt. Petersburg. Teleg. cable. 58 
eneriffe .. n Ж as 82 - ur cable.. 10 
Trieste ES vi E wie 11 Shanghai. 90 tons old teleg. wire — 
Sydney Si pa eo 5 806 
Viadivostock ага 145 
Wellington .. . 29 
Total £9,925 Total oe £10,234 


Foreign Goods Transhipped. 


Colombo. Elec.supplies. Value £90 Trinidad, Elec. apprts. Value £9) 
Fremantle, Elec. goods T 31 - 


Total  .. £121 Total .. 20 


Bankruptcy Proceedings.— Mr. H. Brougham, official 
receiver and liquidator of the Оох Thermo-Electrio Oompany, 
Limited, is notifying to creditors and contributors that he intends 
to apply to the Board of Trade for his release. His summary of 
receipts and payments in respect of the compsny ате: — Receipts, 
nil. Payments: Board of Trade and Court fees, and notices in 
Gazette, &o., £8 188. 2d., which amount is due to the Board of Trade. 
The whole of the assets were sold for a sum which was inssfficient te 
satisfy the claims of the mortgagees, and consequently the debenture 
holders, whose claims amounted to £10,000, received nothing in 
respect of their security. Certain of the directors, prior to the 
winding wp, voluntarily offered to pay the trade creditors 13e. 4d. is 
the E, and this offer was renewed to the cfficial receiver, but after 
protracted negotiations, the directors declined to carry it ont. The 
receiver adds that there was nothing in the formation, promotion, ot 
conduct of the company to justify an application for a public 


irquiry. 
ta re A. W. Hirst, electrical engineer, Croydon, first meeting Jaze - 
21st, La Railway Approach, B.E.; public examination, July 161b, si 


Oroy 

At a sitting of the London Bankruptcy Court held last Wednesday 
before Mr. Registrar Gifford, John Henry Orawford, the promoter of 
the London and Provincial Electrical Company, Limited, applied to 
pass bis public examination upon accounta showing total liabilities 
£25,645, of which £10,760 91. 9d. are unsecured, and assets valued si 


£13,306 5з. 8d. Inthe course of his evidence the debtor stated that 


in March, 1896, be purchased for £3,000, half in cash and half in 
shares, the business of Messrs. Ridings, Cobb & Oo., electrical engi- 
neers, of Birmingham, together with certain patents relating to an 
arc lamp and a secret prccess for the manufacture of а light metal 
In June, 1897, he promoted the London and Provincial Electrical Oom 
pany, Limited, with а apia of £60,000, to take over the basiness 
with larger works tbat be had erected in the meanwhile; also tbe 
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patents and the secret processes upon the development of which 
he had expended a considerable amount. The consideration 
fo be given him as vendor was £10,000 in cash and 
£20,000 in shares, but no prospectus was sent out to 
the public, and he only received  deben'ures for £10,000 
as security for the cash consideration. He, however, received the 
greater number of the shares to which he was entitled. Defendant 
act d as director of the company until August, 1898, when 
a bison be | order was made against it. The matter remained in 
the hands of the liquidator until last January, when the creditors, 
other than himself, received 208. in the £ on their claims, and the 
company was 
his at 5s. each, and against that he had spent between £6,000 
and £7,000 on the company, which expenditure was represented by 
existing liabilities. The company was still in existence, and had an 
office b oe 5 15 ; mm "The oe crosg- 
examined at some length re g his other promotions, eventu- 
ally he was allowed to pass. 


Agricultural Shows.—At the various agricultural shows 
which are being arranged at York, Spalding, Stirling, Tanbridge Wells, 
and Rochdale dering the next month or so, Messrs. W. H. Willcox have 
stande at which will be exhibited their cylinder oils, Penberthy 
injectors, hose, pumps, driving belts, tools, and many other engineer- 
ing sundries. ey were also exhibitors at the Bath and Winc ester 
shows which have just closed. 


Berrenberg Lamps.—The Contract Journal ‘says that 
= 1 has pron ше кшш: n как t 
ps requ og & year errenberg ny. 
The quantity is 5,000, and the price 14. 5d. A 


Book Reeeived.— The Elementary Principles of Elec- 
trio Lighting." By A. A. Campbell Swinton. London: Orosby 
Lockwood & Bon. 1900. 1s.64. 


Catalogues and Lists.—Messrs. Johnson & Phillips 
have made great efforts to produce a striking list of their Ark” 
lamps, and they have succeeded, if rich colouring and careful 
arrangement count for anything, which we think they do. The firm 
exp 
aro lamp manufacture, and that the enclosed long burning “ark ” 
lamp embodies АП the best points in other designe. Among the 
notes of claims, we observe the following, under the of 
efficiency and candle-power :—'' The efficiency and candle-power is at 
least as great as that claimed for the ‘open’ type lamp, namely, 
about 2,000 nominal candle-power per 500 watt lamp (or at the rate 
of four candles per watt), whilst the sim licity of parte and tion 
of trimming constitute a marked advance in the art of arc lighting. 
In an‘ Ark’ lamp of 5 amperes on а 110-volt circuit the tension at 
CCC 8 are taken 
up 8 ара open’ type ps of 10 amperes on 
the same voltage about 40 to 42 volts each are used at the arc, the 
remainder, about 190 to 150 watis, is used in resistance, thus the 
efficiency of the ‘Ark,’ lamp and cf the ‘open’ lamp is 
practically the same; but there is this important ce in 
favour of the ‘ Ark,’ that a single lamp can be inatalled, where with 
the open type, two lamps, ard sometimes four, or their equivalent, 
would have to be used." Such subjects as quality of ligat, com- 
paneon with gas, and relative illuminating power are dilated upon. 

me pages are devoted to globes, accessories, lamp pillars and lam 
brackets. Many of the illustrations are, we understand, produ 
direct from photographs of the lampe, these being wards 
rendered more attractive by colour printing process. A batch of 
testimonials has been reoeived from síation and others 
during the six months or so. 

Messrs. W. E. Burnand & Oo., transformer manufacturers, of 
Ocean Works, Sheffield, send us an illustrated list of Burnand 
patent transformers explaining the several special features which 
they claim for them, and giving a variety of rough sketches of 
the construction showing parts, 

Pamphlet No. 65 of the B.T.H. Oo. describes form C.D. automatic 
circuit for 125 and 250-volt direct current circuits. 

The Oolumbia Telegraph сошраду send us some circulars of their 
coin slot graphophones with clockwork or electric motor. 

In the summer the office man’s eagerly turns on thoughts 
of fans, and the recent sudden spell of 88° temperature in 
London made some wish for these oooling conveniences on 
the supposition that after all we are going to have some 
summer. Desk and ceiling fans are much in vogue in American 
offices where temperatures are much more extreme than here, and 
that they are an anspeakable boon cannot be gainsaid after experience 
such as we ourselves have had in these offices. The General Electric 
Company have prepare at an opportune moment their list of desk 
and ceiling fans for both continuous and alternating current for this 
season, and we have no doubt they will make things hum. The list 
is fully illustrated, and contains many details of several with 
prices, &o. It is accompanied by а list of multipolar “ er- 
Wheeler” motors and generators for belt driving and direct-coupling, 
from 10 to 750 m. which also contains illustrations of complete 
macbines and parte and full descriptive details. Either of these 
sections may be obtained for binding in with the General Hlectrio 
Company catalogue by making application at the Queen Victoria 

ces. 


The Westinghouse Companies’ publishing department send us a 
finely got-up pamphlet describing the Westinghouse electro- 
3 system for controlling railway and other motors as manu - 

ctured by the Westinghouse Brake Company, Limited. The 
system consists in the simultaneous operation from one railway car 
of the controllers and motors upon one or more other cars. The three 


systems of arrangement of apparatus for the operation of 


He now valued his debentures at par, and. 


in the letterpress that they have had 20 years’ experience of 


business and the 


. from their mills at Gravesend ; it is drawn by an 


fitted trains are single motor-car arrangement, multiple unit arrange- 
ment, and double motor-car arrangement, These are all described in 


traction, motor-generators 
and depositing work, and 
multipolar type generators. 


Electric Tramway Equipments.—We suppose that few 
English firms are so busily engaged upon electric tramway equip- 
ment contracts at the present moment as are Messrs. R. W. Biack- 
well & Oo., Ltd. Overhead trolley work, track bonding, and the steam 

tof tramway power stations have been made a special study cf 

Messrs. Blackwell & Dawson for many years past, that study em- 
bracing not only American practice but Continental systems as well. 
In fact, when there were the first heraldings of & coming stir in 
electric traction, the partners of this firm kept their eyes open and 
paved the way for the first-class business which they are now con- 
ducting. Most of ue remember how the present acti was wearily 
waited for, while such obstacles ss prejudice and other things were 
being cleared out of the way; and it was at these times when the 
question was being asked, '' Are we prepared forthe boom if it should 
come?" that Blackwell's took time by the forelock and spread out 
the programme which they are to-day executing. No one can deny 
that with the lack of knowledge that. existed in this country of 
practical electric tramway construction and equipment, and the 
progress which had been already made in the — inch a 
concern as Blackwell’s was needed to carry things successfully 
through the initial atages here, and few will grudge them the 
Sucoess which has come to them as the outcome of their timely 
enterprise. Up to the present the offices have been situated at 
89, Victoria Street, Westminster, but the rapidly increasing 
office staff. necessary to cope with same, has 
made a to premises compulsory. Hence it comes 
about that the firm to-morrow (Sat ) moves to more 
commodious premises at 59, City Road, the offices and 
stores will be combined. Up to the present the stores have been af 
Bermondsey, but it will be a distinct. advantage to have the two 

ts under the same roof. The reason for going to City 
Road is that nothing extensive and convenient enough was available 
around Westminster. To refer in detail to some of the various 
contracts now being executed :— 

Liverpool.—The entire overhead equipment, oar sheds, &o, have 

been sup by Blackweli’s for the whole of the lines which 
have so been converted, and they are now executing their 
seventeenth contract in connection with this corporation's very 
extensive trolley eystem. The amount of work being carried 
out may be understood from the fact that this year the firm's 
Liverpool contracts amount to over 280,000. To a firm which 
carried out the original contract the receipt of extension orders 
is an important testimonial. 

New sections are continually being opened on the Liverpool system, 
and will be so for some time to come. The trolley extension of the 
тер Overhead Railway to Orosby, Waterloo and Seaforth, and 
the Bootle Oorporation electric tramway are also occupying the 
firm's attention so far as the outside equipment is concerned. 

Plymouth.—The Oorporation gave the contract to Blackwell’s for 

extensions, as recently notified in the ELHOTRIOAL à 
had carried out the original work, although there 


because 
VIDI rr 

Birk Work has not yet been started here by the firm, but 
67 мен secured the contract for the outside equipment 

open ; 

Nottingham.—Mesers. Blackwell have now started here upon the 
bonding and overhead line for the Corporation tram ways. 

Tynemouth.— Overhead line construction is being exeouted for the 
British Electric Traction Company. 

Central London Ratlway.—The steam piping, and so on a£ 
the Bhepherd's Bush power sta (now describing in our other 
columns) were supplied by them, also, in fact, the same part of 
the equipment of the Dublin (Ringsend) station recently detailed 
in this journal The overhead line work in the Shepherd's 
Bush shanting yard are by Blackwells. 

-Among other contracts may be mentioned the Leeds and Dundee 
tramway extensions, the Devonport lines (now completing for the 
British Blectric Traction Oompany), and rail bonding for Manchester. 

At the Bristol new power house to which several references have 
already been made in our columns, the erection of engines and steam 
piping will be commenced at an early date, and Messrs. Blackwell 

soon bs occupied in a similar way at the generating station, 
which is being erected for working the Isle of Thanet Light Blectric 
Railways. They have already started putting up the engines and 
other parts of the equipment for which they are responsible in con- 
nection with the Ohiswick power house of the London United Tram- 
ways Oom . At Norwich they are just completing putting up 
the overhead work for the Norwich Electric Tramways Oom- 
pany, for which system red have also supplied all the trucks 
and trolleys, and have put them together. This line will shortly 
be ready for official opening. 

An interesting contract is that received from Messrs. Harmsworth 
Bros. A small tramway has been laid for conveying paper ee 

locomotive. 
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In France, 12 miles of overhead line work are being carried out in 

ойу, and Messrs. Blackwell are completing а contract at 
eins. ) , 

We understand that in connection with their contracts Messrs. 
Blackwell are now using moro English than American material. 


Trade Anmouncements.—Mesers. Veritys, Limited, 
announce that, owing to the rapid increase of their business in 
S>otland; they are removing from Mitchell S:reet to 40, Bath Street, 
to which address а] communications shosld be sent on and after 
18th inst. The commodiows showrooms, at which a large stock of 
к Мена. Veritys’ manufactures will be held, will b» ready early 

aly. : | 

Mr. W. P. Steinthal iaforms us that the business of his late uncle, 
Mr. G. A. Bteinthal, will be continued by bim without interreption 

or alteration of name at Bradford, Manchester and Harrogate, and 
that he will continue to have the assistance of Mr. A. F. Boott, 
A. M. Inst. E., and of Mr. Edward Steinthal, as hitherto. 


ELECTRIC LIGHT AND POWER NOTBS. 


Aldershot.—The Board of Trade has agreed to defer the 
question of revoking the Council's provisional order for 12 months. 


Black burn.—Mr. A. S. Giles, electrical engineer, in his 
annual report of the working ‘of the electricity department, states 
that the total receipts are £11.844, and the total costs £7,186 Tae 
gross profit of £4,709 is suficient to pay the interest and sinking 
. fand charges for the yeas, lea а small balance of £19 1s The 
revenue of the undertaking has increased from £7,117 in the year 
1898-99 to £11,844 in the year 1899-1900, an increase cf or cent. 
The cost of generating has been reduced to 1651. per unit. Tae 

total cost, including maragement and distribution, has been reduced 
from 2 33d. to 207d. per unit. T'aere is the equivalent of 46,000 8-0 Р. 
- lamps connected to the mains, and 40 small motors taking an 
. aggregate of 109 ВИР. from the Corporation supply. Tho consumers 
иаша supply number 604. The average price obtained per unit sold 
is D ; 

Bolton:—At a meeting of the Town Council last week 
it was reposted that the operations of the electricity works during the 
past year had resulted in a gross revenue of 29,493, and a profit of 
£5,902, as compared with £6,987 and £4,536 in the previous year. 


the rates. Daring the year £50,000 was laid out on extensions, 
making the total capital expended £117,589. Oontinuous current has 
been substituted for alternating in the centre of the town, and the 
tramways have brought in a revenue of £1,593. Ia spite of the 
increase in cost of coal, the works cost has been reduced, and the 
total output hasincreased from 416,635 to 824,792 units. 


Brierley Hill.—The Bill confirming the provisional 
order for the electric lighting of the district has received the Royal 


Clacton.—The District Council has decided to sit on its 
provisional order for six months. 


Dalkeith.—The Burgh Commissioners have resolved to 
introduce electric lighting in the town. * 


Dart ford.— The District Council has resolved to apply 
for the sanction of the Lccal Government Board to borrow a loan of 
£20,000 for carrying out the electric lighting scheme. Mr. Hawtayne 
is the consulting engineer. 

Dorking.—The District Council is considering a proposal 
by Mears. Edmondson's Electricity Oorporation, Limi for the 
transfer of its provisional order for electric lighting. 


Eastbourne.—The statement of accounts of the 
Corporation electricity undertaking during the quarter ending 


March 3186, shows that in that period the revenue amounted to 


£3,650. The expenditure was £1,678 ; the gross profit made was, 
therefore, £1,972, of which £869 was applied to meet the bank 
interest on the temporary overdraft for purchase of the under- 
taking, and £640 for inking fund purposes, leaving a net profit of 
£462 14s. after the first three months’ trading under Oorporation 
auspices. 

Eccles,—The accounts of the Town Council's electricity 
undertaking for the past year show a deficit on the year’s working 
of £789, of which sum £346 is for repayment of loans. The Oouncil 


is about to seek borrowing powers to cover the amount of £7,239, 
overspent on electricity works. 


Ayr.—A report by Mr. A. J. Faller, burgh elec- 
trical engineer, was submitted at the Oouncil meeting on lith 
inst, urging the advisability of changing the system in the 
centre portion of the town from a low-tension alternatiog cur- 
rent to a low tension three-wire continuous carrent distribution. 
20 i шшк cost of the alteration was £8,730. Disposal was 

lay | 


Fermoy.—Mr. Warden-Stevens has deposited £100 with 
the District Oouncil as a guarantee to carry out his agre:ment to 
light the town with electricity by January next. 

Glasgow.—Mr. J. Christie, etacion superintendent of the 


Corporation Electricity Cepartment, having been appointed chief 
electrical engineer to the Oorporation of Brighton, Mr. W. J. Poole, 
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. Who has been for two years superintending the erection of the plent 
ia Port-Dandas, has been appointed his successor at £200 per annum. 
The Glasgow and В .uth- Western Rilway Company have applied to 
the Oorporation for a supply of electricity for S. E ос Station and 
other premises bal to the company. Their annual require- 
he sub-committee charged with the electric 
lighting has recommended that the supply be given at the same rate 
аз to ordinary consumers at the price of 141. per unit. 
In reply to the application by the Police Commissioners of Partick 


for a temporary supply of electric current to consumers within the "ron 


until the new works have been completed, it is recommended 


the supply bs granted for 12 months, from October Ist, at 344. per 


unit, the amount not at any time to exceed 250 amperes at 500 volts 
on the three-wire system. | 


Gravesend.— E'eotrical schemes have hung fire here 
3 | анау 


_ after year, and from what we read in а local paper little 


has been made. We quote:— 


Are the electric lighting and the electric traction schemes to be shelved again 
in Gravesend? The Corporation took the electric lighting order away from 
Messrs. Crompton & Co. because they delayed in carrying it out, and yet they 
show no sign of doing anything themselves. It is time some one woke them 
up. In regard to electric traction, the progress is equally slow. The. successors 

the Gravesend and Nortbfleet Tramway Company are pledged to introduce 
electric traction within a certain period, and the time has arrived when they 
ant, but we see no signe of an intention to do 
во. Ih fact, it is rumoured that the scheme has been abandoned. We are glad 
to see that Councillor Tolhurst has called the attention of the Northficet Di 
trict Council to this state of affairs, and that they have instructed their clerk 
to ask the company what their, intentions are in regard to the electric traction 


. scheme, ..: 


Greenock.—The Police Board bas appointed Mr. W. M. 
Nelson, assistant in Greenock municipal electrical department, as 
poiotment of оаа та) to the She Bald анат н 
appoio 
М? В. F. Maokay was next on the list. m 


Hamilten.—The Town Council has decided to instruot 
Messrs. Bachan & Hogarth, Elinburgh, to report аз to the probable 
сов? of au electric lighting scheme for the burgh. . 


Heywood.—The Finanoe Committee of the Town 


, Council has decided to apply to the Local Government Board for 


permission to borrow £15,000 for the purposes of the electric light 
scheme. The tender of Messrs. Orompton & Oo. for machinery and 


plant has been accepted by the C »mmittee. 


Kidderminster.—The Guardians are considering the 


advisability of adopting electrio lighting for the Workhouse. 
The net profit was £1,450, of which £1,000 was handed over in aid of .. 7 pting ghting 


.. Kirkcaldy.—Prof. Kennedy, who has hitherto been 


advising the Town Council on electric lighting schemes, has now been 
appointed engineer to carry out the work without delay. 


Leeds.—The Lighting Committee of the Leeds Corpora- 


tion intends making application to the Local Government Board for 
: sanotion to borrow a further sum of £27,573 for electricity purposes. 


Leamington.—The Town Council has decided to engage 
Me. H. Boot, at а feo of 50 and expenses, to report on the 
value of the Midland Electric Lighting Company's works; bat no 


Steps are to be taken by the Council to oppose the company's pro- 


onal order. 


Leith—Mr. J. Gray S:ott, of Whitehaven, has been 
appointed resident electrical engineer in place «f Mr. Bryson, 
resigned. The electrical engineer has reported that there were, at 
the end of May, 220 consumers, with 19,148 8-c P. lamps connected, 
in addition to the public aro lamps. The income for 104 months 
last year was £3,970, and the expenditure £2 3148, showing a gross 
n of £1,072. After paying capital charges there is a net deficit 


Newport (Mon.).—The acoounts of the electricity works 
show, for the first time, a surplus, amounting to £409, with a gross 
Pes £4,092, as the result of the past year’s operations. The 

ficit in the previous year was £293. | : | 


Otley.—The 3 nn appointed | committee 
to make i i report. ether ie. pply 
electric light to the town could be made — ä 
Rhyl.— The Local Government Board has approved of the 
scheme for lighting Rhyl with electricity. The scheme will entail an 


expenditure in the first instance of £19,000, and will be worked in 
conjunction with a refuse destructor and a new electric railway along 


' the sea front. 


St. Helens.—The Electric Buppl y Committee has reported 
fo the Town Council that the net profit оп the Oropper's Hill pore 
station for 84 months was £1,156, bat that there was a deficit of 


. £1,145 for the year on the Warrington Old Road station. The com- 


mittee has resolved that it is not desirable to reopen the Warrington 
O.d Road station. 


South Shields,—The Town Council has received the 
sanction of the Local Government Board for a loan of £15,600 for 
electric lighting extensions; the Board also asks for farther particulars 
concerning the works for which a loan of £36,760 was applied for on 


April 25 h. 


Spain.— Application has been made to the Spanish 
Government for a concession to utilise the water - power of the river 
O:taven in the generation of electrical energy, to be used for lightirg 
cim power purposes at Redondela, and several other towns in 

alicia. 
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Steurport.—The District Council has favourably re- 
ceived a уем! of the Kidderminster and District Electric Light- 
ing and ion Oompany to supply electricity to the town. 

Swansea.—The Town Council has resolved to extend the 
electricity supply to the whole of the area of the borough, without 


waiting to see it proved successful in the central ares. e price t 


supply has been at 6d. first hour and 2d. afterwards for light- 
ing, 6d. and 13d. for motive power, or alternatively for the latter 31. 
per unit all round. Applications for the post of electrical engineer, 
at a salary of £300 a year, are to be invited. 


West Ham.—Doring the past half-year, a кон of 
£2,020 Яв. 10d. has been made by the Town Council on electric 
lighting of the borough. | | 
Wolverhampton.—The past years working of the 
undertaking has resulted in a net profit of £403, although 
£912 was spent out of revenue on account of the chi of pressure 
of supply. The latter took under considerable difficulties, 
нк оон comple the battery room; but the output 
bas increased by 90 per cent. du the year, and a large number of 
motors have been connect zd with the mains, while the lamp oon- 
nection has been augmented by over 26 per cent. 
Wood Green.—The Urban District Counoil has instructed 


a committee to inquire into the question of electric light for the dis- 
trict, with a view to an early report to the Oouncil. 


Yorkshire Power Scheme—The Dewsbury Town 
Council has replied to a letter from the promoters to the effect that 
pad aa NOR RO pe prepared to view the proposal with 

vour. 

The Озен Town Oouncil intends to oppose the above scheme so 
far as it affects the borongb. 


ELEOTRIO TRAOTION NOTES. 


Dublin.—On 5th inst. at Dablin, in the Queen's Bench 
Division (Court No. 1), before the Lord Chief Baron, Mr. Justice 
Andrews, Mr. Justios Madden, and Mr. Justiog Boyd, the question as 
to the liability for the sanding of the streets came up for ment on 
two cases stated at the instance of the Dablin United mwa 
Company. Tae defendant company were summoned by the Dub 
: Oor on in two summonses for having made default in main- 
g and k g in good condition and repair with such materials 


as the directed, the tramway tracks within the city. On 
the hearing of the summonses by Mr. Swifte, divisional 
magistrate, fines of £5 and £10 costs in each case were ipfi . At 


the heariog below a number of witnesses were examined, and on their 
evidence Mr. Swifte had found that the tram tracks had not been 


gerous slipperiness 
at certain periods, particularly when it was, or had been, for some 
time very dry, or when it had been for some time what is 
popularly called “muggy.” Another cause, though a much loss effective 
“ gwishing” or brushing away of the particles of grt, gravel, or dust 
8 g” or brushing away gravel, or 
tracks, w if tted to remain 


which were swished " away by the draught produced in the transit 
of the electric cars over the tramways at a high rate of speed. He 


to 
is, med on the u pe serao 

and laid down again. He found, however, that the defendants 
; the tram tracks “ re-dressed " from 
i otural condition was satisfac- 
- tory. This the only question of fact subs y contro- 
verted in the case, and he thus found it in favour of the defendants. 


The remedy for the slipperiness complained of was, in his 
worship's the sanding of the tram tracks. The arguments 
were being heard on 6th inst. 


Dudley and Sedgley.—The reconstruction and equip- 
ment of the Sedgley, Upper Gomal, and Dadley lines of- tramway 
for the purposes of electric traction for some tins р very 
- slowly, but recently the British Electrio Traction Company have put 
a large number of additional men on the work, and it is now so far 
advanced that it is hoped the route will be open for traffic in the 
last week in July. The traffic oa the line, it should be stated, has 
been entirely suspended during reconstruction. 


Gateshead.—The laying of the permanent way for the 


electric tramways was to commence this wee 


Hamilton.—The Town Council has withdrawn ita op 
sition to the Hamilton Electric Tramway Bill on receiving an Иш. 


tional £1,500, making £11,500 in all for street improvements on the 
proposed route. 


Hall.—There was a discussion in the Council last week 


respecting certain breakdowns which had occurred at the tramways 

power station. It was explained that a negligent workman had been 

. removed, and а third engine bas been provided, and this would be 

E eres of mishap, so that the town could feel fairly 
Ө, 
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тею а proviso, ag regarded the portion 


Kirkealdy.—Prof. Kennedy, who has hitherto been 
advising the Town Oouncil g the tramway and electric 
MEE NIAE has now been appoinfed engineer to carry out the 
wo 


ctically concerned with two schemes, in the first of which 
Bradtord 


неу weno Se bid es ies cada ie ed these 
places were in agreemen | e pro- 
moters. 750 
which the company obtained some months ago for the construction of 


tramways, or light railways, in the Spen Valley. It will be remem- 
bered that at the first the Commissioners pronouneed in 


© proposed 
chemo came wholly from Batley, the Oorporation of that 
т senting any erence with the powers are seeking to 
sanctioned by the Board of Trade, and now before Parliament, for 
the construction of a tramway which, for two-thirds of the route, is 
3 with that which the promoters of the private concern have 


Atter a levgthy hearing the débision of the Commissioners was 
рт мә follows by М?. Fitsgerald:—In the case of the Morley and 
ct Light мау кы were prepared to recommend the grant- 

ing of the order, with „ within the borough 
of Bradford, and subjéct to the proviso if within two or three 
years of the con on of the order the Bradford Oorporation 
extended their system of tramways to the cross roads at Drighlington, 
prno tho company to construct a portion of 
the should not be operative. In the pase of Ње Spen Valley 
extensions, the Commissioners were ved to recommend the 
order for the whole of the lines outside the borough of Batley, 
in Hunsworth and the 
Birkensbaw, that if tbe Bradford Corporation obtained 

а ашат powers она a им коа that point, and € 

thin а certain period, wers е company as regarded tha 
rtion should not be operative As to Batley, the Commissioners 

t that the fair and right thing to do was not to stop the applica- 
tion of the company altogether, bat to leave it to Parliament to 
decide upon the whole scheme. What the Commissioners proposed | 
to do was to recommend an order, subject to a proviso, that if the 


. Oorporation's order was confirmed by Parliament, the company 
4 to the line within the 


should not exercise апу powers with regard 
borough. They also thought that the short line, No. 9, should be 
omitted from their draft order. 

On 6th inst. a regular scrvice of electric tramoars was instituted 
on the York Road route, Leeds. 


Norwich.—The bye-laws and regulations proposed by the 
Norwich Blectric Tramways Company are printed in the London 
Gazette for June 12th. 


Old Hill and Cradley Heath.—In consequence of the 
rapid progress which has been recently made with the construction 
cf the tramways in these districts, the British Blectric Traction Oom- 

y hope to have the lines completed for the Board of Trade 
арача by the third week of July. 


TELEGRAPH AND TELEPHONE NOTES. 


‘Sunderland Telephones.—Important changes are about 
to take place in the telephone system at Sanderland. About three 
years ago, says the Yorkshire Post, the National Telephone Oompany 
decided to away with the overhead wires in town, and to 
replec them by the “ metallic" circuit of dry core cables. A local 
contractor was entrusted with the work, which reached a practical 
completion some time px about 30,000 yards of ducts having been 
laid. The process of wing in the cables is now bsing executed, 
and already a length of 2,000 miles of copper wire has been placed іа 
position 5 and it is expected that the first of the 
new system be in operation this week. 


The Telegraph Wire Export Trade.—An unprecedented 
active state of sífairs is Just now prevailing in the export trade of 
this country in telegraph wire and apparatas connected therewitb. 
The shipments last month reached a value of £395,808, which com- 
p with £257,089 in April last, and only £31,977 in May, 1899. 

activity which is prevailing in this branch of trade is much 
more clearly indicated by the returns for the five months ending with 

y , e со о ear, ' 
in tho first five months of 1896. i 


(Contioned on page 1019.) 
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CENTRAL LONDON RAILWAY. 


(Continued from page 975.) 
Тн rotary converter sub-stations form a unique feature in 
eleetgjo railway working, alike from their position, their 
immense power capacity, and their purpose. 
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800-kw, TRANSFORMER: | EFFICIENCY AND LOSSES. 


They are situated in the base of the lift shafts below the 
level of the platforms, and are, therefore, at a depth of about 
127 feet beneath the street surface; at Notting Hill Gate 


To Marble Arch 
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DiIAdBAM OF CONNECTIONS AT Notting HILL GATE. 


the whole of the equipment is contained in a chamber 80 feet 
diameter and 21 feet hi 
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300-Kw. TRANSFORMER: SECTIONAL ELEVATIONS AND PLAX. 


Office the plant is divided between two chambers, each 
28 feet diameter by 15 feet high. 


m А 


The normal maximum ontpat of each 
sub-station is 1,800 KW., but this conid 
be increased on occasion by 20 per cent. 
without any difficulty. 

Lastly, these are, we believe, the only 
three-phase rotary converter sub-stations 


for underground electrio railway working 


in existence. : 

The plant in each cage consists of seven 
transformers, two rotary converters, and 
the necessary switchboards, blowers, &0. 
A novel kind of radial overhead crane, 
consisting of girders pivotted to the 
centre of the roof, and supported by 
wheels running on a circalar rail at the 
ciroumferenee, provides for the ready 
handling of the machinery at Notting 
Hill Gate; part of this is visible in our 
viéw of the main ‘switchboard. The two 
‘converters and the bank of transformers 
form three sides of ‘a square, from the 
‘open side of which a ladder leads to the 
switch board gallery; this extends half- 
way round the room at a height of 6 feet 
5 inches from the floor level. 

We give a diagram showing the general 
arrangement of the connections at the 
Notting Hill Gate sub-station. From the 
connection boxes, one in each tunnel, 
two high tension feeder cables enter the 
room and pass through Parshall three- 
phase switches to the high tension bus bars 
which are mounted above the A.C. panels 
of the switchboard. An ammeter trans- 
former, similar to those at the power 
station, is mounted on one of the bars to 
indicate the total current entering the 
sub-station ; a view of this instrament 1 
given, which also shows the method of 
supporting the bars. Another view shows 
the back of the high tension er 
with the Parshall switch gear and voli- 
meter transformers, as it appeared when 
erected at the maker’s works. Passing 


over a space in front of the ventilating trunk, the H. T. bus 
h, but at Marble Arch and the Post bars bring the three- phase 


currents to three transformer 


— 
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panels, each of which is fitted with donble-pole switches for 
the primary and secon circuits of two transformers. 
Each of the latter has a rated output of 800 Kw. at a pressure 
of 880 volta on the secondary side, when supplied at 5,000 
Volts, so that the secondary current is about 900 or 1,000 
am . The transformers are coupled up in delta fashion 
on both | igh and low tension sides. We give а view of the 
bank of transformers in place, as well as part sectional 
drawings showing their internal construction. It will Ъз 
seen that the coils are supported in a vertical position, with 
a horizontal core in the form of a double magnetio circuit. 
The core is built up of steel laminæ 0:014 inch thick, 
separately japanned, with ventilating ducta at frequent in ter- 
; ‘thé steel is of special quality, having high permeability 
and. low hysteresis losses, and entire freedom under 
the conditions of service frém deterioration due to 
ageing. The coils are wound on formers, in four primary 
and four secondary sections, arranged in series as shown 


at the bottom with the leads to the A.C. side of the rotary 
converters. these switches have to break 2,000 amperes 
at 830 volts on each blade, they are of very massive cons 
struction, and -the phases are separated from one another by 
slabs of marble to prevent arcing. | о, 

Following the course of the current, we now come to the 
rotary converters. These machines are the largest ever con- 
structed for railway service, being rated at 900 Kw. output, 
1,800 amperes at 500 volte. Considering their large output 
they are remarkably small, their overall dimensions 
11 feet 8 inches by 9 feet 10 inches by 9 feet 94 inches high. 
They are 12 polar, and being fed with three-p currents 
at 25 periods per second, they ran at 250 revolutions per 
minute. The normal potential difference between the 
collector rings is 380 volts, ^ * | 

In addition to a photograph of one of the machines in 
position, we give a plan and sectional elevations showing 
their construction. The base is formed of a single iron 


Nottina HILL Gate 8SUB-8TATION.—MAIN SWITCHBOARD. 


in the plan; earth shields are placed between the high 
and low tension coils, The transformers are cooled by an 
air blast, air being drawn through ducts between the coils 
and in the core; dampers are provided to regulate the 
draught by either path. There are two blowers made by the 
Boffalo Forge Company and driven by three-phase induction 
motors of 6 E P. each, with squirrel cage rotors; these 
exhaust the air from a trunk beneath the transformers, to 
which the case of each is connected. The blowers may be 
used singly or together, but one is generally sufficient. 

The six transformers are so connected with the switch- 
board that any or all of them may be used, and a 


transformer is held in reserve to replace any that may require. 
inspection or repair. As will be seen from the curves which 


we reproduce, the efficiency is very high and well sustained, 
being 95 per cent. at } load, and over 98 per cent, at fall 
load; the analysis of the various losses is given with the 
efficiency curve. 

From the secondary switches of the transformers, three 
heavy bus bars N current to the converter panels, 
These are fitted with two Samueleon three-phase quick- 
break switches, connected at the top with the bus bare, and 


casting supporting the bearings, magnet frame, and collector 
gear ary лө t of mild cast steel, to which the laminated 
steel magnet cored are bolted. The coils are wound on sheet 
iron spools with brass flanges ; the shunt eoil, of No. 11 B. & S., 
912 turns per spdol, is wound next to the yoke, and the series 
coil, of eight copper strips 2:5 inches by 0°075 inch in 
parallel, 25 turns per spool, is close to the pole-pieces. The 
effect of compounding on a rotary converter is very in- 
teresting. Nominally, the ratio of conversion from A.C. to 
D.C. is invariable ; bat by causing the alternating cutrent to 


-lead or lag over the impressed E.M.F., it is possible to vary 


the effective pressure between the collector rings, so as to 


raise or lower the voltage on the commatator. For this 


urpose the armatures of the generators and rotaries, and 
the windings of the static transformers, possess suffictent 
reactance, and the series winding on the rotary has the 
effect of over-exoiting the fields, causing the current to 
lead in phase, so that as the load increases the D.O. 
volfage rises correspondingly. By suitably shunting the 
series winding, the compounding of the rotaries may be 
adjusted to give quite, constant pressure under the widest 
variations of load. ^ | 
Ta a : а 
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The magnet cores are 12 inches square overall, with а 

lar arc of 151 inches on an internal diameter of 84:375 
inches; the induction density in the cores is 95,000 lines 
per square inch, while in the yoke, which is 22 inches wide, 
the density is 48,000. i 


H.T. FEEDER PANELS. 


Back VIEW OF SWITCHBOARD. 


The magnet frame can be bodily slid along the bed 
plate so as to completely expose the armature and field- 
magnet windings. 

The armature is built up of insulated sheet steel laminæ 
0'014 inch thick, secured by dovetailing to a heavy cast- 
iron spider, 

The overall diameter of the armature 
is 7 feet, and the inside diameter of the 
соге 5 feet 2 inches; the gross length 
of the core is 12:5 inches. There are 288 
slots, each 1°25 inches deep x 0°44 inch 
wide; the induction density in the teeth 
is 128,000 lines per square inch, and in 
the core itself 51,000 lines. 

The armature is of the drum type, 
multiple wound with bar conductors; there 
are four of these in each slot, measuring 
0'4 x 0:125 inch each. 

The three collector rings аге joined 
with the armature winding at 18 equi- 
distant points ; the rings are 24 inches 
diameter by 34 inches wide, mounted on 
a separate spider,and there are eight copper 
brushes to each ring. 

The commutator is 54 inches diameter 
by 17} inches long, and consists of 576 
segments, carried on а cast-iron spider. 
There are 12 sets of carbon brushes, eight 
blocks, 1} inches wide by ł inch thick, 
forming a set; these are carried by a 
cast-iron ring supported by brackets from 
the yoke, and can be adjusted simultane- 
ously by а  handwheel and worm— 
though, in actual working, the brushes 
remain at the mechanically neutral poiní, 
whatever the load. 

The armature core weighs 7,000 lbs., 
and the copper 721 lbs.; the total weight 
is 24,800 lbs. The magnet frame weighs 
complete 19,550 lbs., and the whole 
machine 48,350 lbs, 

The curves relating to these machines are of special 
interest; the overall efficiency, it will be seen, is 
95 per cent. at full and overload, and 923 per 
cent. at half load; it is not probable that the average 
load will fall below the latter value. On the same 
curve are shown the detailed losses, which afford an 


L. T. FEEDER PANELS. 


TRANSFORMER PANELS. 


interesting comparison with those given for the generators 
last week. 

The magnetisation curve, which is given in terms of both 
A.C. and D.C. volts, shows the relation between these to be 
about 06 : 1 at practically all values of the magnetisation ; 
while the“ phase characteristic " shows the 
great importance of accurately ascertaining 
the most suitable value of the field excita- 
tion, so ав to obtain the best possible 
power factor. With an exciting current 
of 6'4 amperes in the shunt winding, the 
“apparent” power factor on no load is 
over 0°7, and at all times when working 
on а load this value is exceeded; it may 
of course be brought up to unity by 
suitable excitation when loaded. 

The method of starting is as follows :— 
The first rotary must, of course, be run 
up on the alternating current side; three 
transformers are switched on, and the 
negative of the rotary. All other switches 
are left open, including special switches 
which divide the shunt winding into 
four short sections, во as to avoid the 
induction of an excessive EM.F. ia 
these coils. The high tension feeder switch 
and the three-phase rotary switch are 
then closed in succession, and the rotary 
starts up with about 2,000 amperes per 
collector ring. Fall speed is reached in 
30 seconds. When synchronism is prac- 
tically attained, ths field circuit is closed, 
care being taken to do this when 
the direct current E.M.F. is building 
up in the right direction, as shown by the voltmeter. 
If, however, the polarity is wrong, a fresh start may 
be made or the second rotary run up; if this also 
has the wrong polarity, one may be reversed from the other 
by means of the reversing field switch. Another method is 
to close all the necessary switches before the engine starts, 


CoNvERTER PANELS. 


BACK VIEW OF SWITCHBOARD, 


and run up slowly. When one rotary is running all the 
others can be started as D.C, motors from the line. For 
this purpose the equaliser switch is thrown down and the 
circuit breaker and field switch closed ; this excites the field 
of the in-coming machine. The negative switch is then 
thrown downwards and the starting rheostat closed step by 
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step. The speed is then adjusted to synchronism, and the 
three-phase rotary switch closed, after which the D.C. 
switches are opened, leaving the converter runniug as а 

chronous motor. The D.C. side is then paralleled with 

е line in the usual way. | 

Again following the current back to the switchboard, we 
arrive at the direct current apparatus. There are two panels, 
one for each rotary, on which are mounted the positive, 
equaliser, and negative switches. By throwing up the 
equaliser switch, the positive brush ring is 
coupled direct to the positive bus bar, the 
converter then running as a shunt machine; 
when it is thrown down, the brush ring is con- 
nected. with the equaliser bar for compound 

lel running. When the negative switch 
is thrown upwards the machine is coupled 
with the negative bus bar through the circuit 
breaker, which is mounted above the corres- 
ponding three-phase switch; the downward 
position couples the negative terminal with 
the negative bus bar through the ttarting 
rheostat., A Weston ammeter is fixed on 
each panel, as well as a double-pole reversing 
field switch and reveraib'e field ammeter, and 
rheostat hand-wheel. | 

A single four-point starting rheostat is 
mounted on one of the panels coupled between 
the lower terminals of the negative main 
switches and the negative bus bar. An A.C. | 
voltmeter is provided which can be connected with the 
collector rings of either machine, as well as a synchronising 
voltmeter and lampe. юр" 

The four feeder panels are fitted with circuit breakers and 
double-throw quick-break switches, as well as a Weston 
ammeter to each feeder. The third rail in each tunnel is cut 
by a section insulator near each sub-station, and the four 
ends are connected by feeders with the middle points of the 
feeder switches ; these are arranged in pairs, two for the “up 
tunnel and two for the “down.” The lower contacts of 
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each pair are coupled together by a short bar, so that when 
both’ switches are down, the third rail is electrically con- 
tinuous and independent of the sub-station, and can be fed 
right through by the other sub-stations. In the upward 
position the switches couple the positive bus with the third 
rail direct. 

The negative bus bar is permanently connected with the 


track rails, and-the;total energy supplied to each tunnel is 


separately recorded;by two Thomson watt-hour meters. 
On thetbase of the feeder panels are mounted two 3-phase 
switches controlling the blower motors, and a D.P. switch 


and starting rheostat for a series-wound Blackman fan 
motor, by means of which the sub-station is ventilated. 

The next pene bears the apparatus for controlling the 
lift cables ; there are two of these running the whole length 
of the line, one in each tunnel. These are arranged on the 
same plan as the third rails, in that by throwing down the 
switches the cables are coupled through and are independent 
of the station; while by throwing them upwards, they are 
connected with the positive bus bar. The current to the 
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two “up” cables is pn through an ammeter and a watt- 
hour meter, and through one circuit-breaker; the same 
holds good for the “down” cables. The ammeter reads 
both sides of zero, so as to show the current restored to the 
line by the lift motors acting as brakes. : 

The lighting feeders are entirely separate from the power 
circuits ; a positive and a negative feeder for this 
run the whole length of each tunnel, and the distributing 
boards in each station are coupled with these оп the three- 
wire system. The lighting feeders are connected with the 

+ and — bus bars in each sub- 
station, and with several storage bat- 
teries at different points on the line. 
The lighting panel, next to the lift 
panels, is fitted with a minimum 
current cut-out to prevent the batteries 
from feeding back into the machine; 
when this comes out, the lighting load 
is thrown entirely on thé. batteries, 
which also carry the load: when the 
line is shat down. There is a positive 
main switch on this panel by means of 
which the positive lighting bus bar is 
coupled to the positive main bas bar, 
while the negative main switch is 
double-throw, to connect the negative 
lighting bus bar direct with the 
negative of either rotary, so that the 
lighting is unaff:cted by the circuit 
breaker. A main ammeter and a watt- 
hour meter are also provided for the 
lighting circuits. ! 

The remaining panel of the switch- 
board is fitted wi:h various instru- 
ments by Weston & Elliott Bros. for 
testing the leakage from the third rail, 
the drop in the track rails, and the 
total return by earth to the sub-station. 

One of our views shows the whole of 
the switchboard at Notting Hill Gate 
except the high tension feeder panels; 
other views show the backs of similar boards. 

The number of safeguards against breakdown provided by 
the {arrangement described is worthy of note; the sub- 
station can be supplied with power by either or both 
feeders from the power station ; the transformers and con- 
verters are in duplicate, and can be worked in various com- 
binations : the connections with the line and the lift cables 
are also arranged so] as to give the maximum number of 
alternatives, and the storage batteries ensure that, whatever 
might happen to the'line, the lighting would be unaffected. 
That these advantages should have been attained in the 
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teeth of the difficulties consequent on the small space avail- 
able.and the unique conditions of working, reflects the 
‘greatest credit on the designers of the system. 

(То be continued.) 
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Therapeutic Electricity and Practical Muscle Testing. By 
W. S. Hepiey, M.D., M.R.CS. London: J. and A. 
Churchill. 1899. 

Though electricity is by no means yet the panacea for the 
cure of all diseases which the advertising quacks would have 
us believe, steady progress is being made in its scientific appli- 
cation in medicine. This work of Dr. Hedley’s gives us an 
excellent account of what has been done up to date, In one 
department, 
namely, electro- 
diagnosis, great ad- 
vances appear to 
have bii К inde. 
By applying electric 
currents to definite 
muscles and nerver, 
diseases of these 
structures can be 
detected and 
identified. In mak- 
ing this examina- 
tion, tests are made 
‘separately with the 
cathode and with 
the anode, and the 
results of opening 
and closing the cir- 
-cuit are noted. The 
 -minimum current 
required to produce 
-muscular con- 
traction, is generally 
different in all these 
cases, and the degree 
-of sensibility is very 
‘different in the 
-healthy and in the 
.diseased conditions. 

Careful in- 
stractions for the 
treatment of a great 
variety of diseases 
are given by Dr. 
Hedley.’ In some 
cases the results ob- 
‘tained are pretty 
reliable; but many 
reported cures · 
«of otherwise incur- 
able diseases must, 
we fear, still be 
-received with a con- 
‘siderable amount of reserve. 

In electro-medioal treatment, a great deal depends on the 
exact nature or configuration of the current which is applied. 
‘This generally depends on the source from which it is 
obtained, though not necessarily ғо. The current may be 
‘obtained from a battery, from the street mains, from an 
induction coil, from a Tesla coil, &c. The medical man of 
‘the past apparently considered that the nature of his current 
was completely determined by its source, and was accustomed 
to speak of the faradic current. franklinisation, voltaisation, 
and even: d'arsonvalisation. Dr. Hedley admits that this 
nomenclature is defective, and yet he retains it. We cannot 
‘help thinking that this ‘retention of obsolete terms has 
‘helped to retard the progress of medical electricity, and in 
many cases prevented medical men from acquiring clear 
eonceptions of the mathematics of the electric current. 

This work of Dr. Hedley’s is not altogether free from this 
‘defect. His explanations of the action of the induction coil 
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are by no means clear, and in some points, if we understand 
him rightly, incorrect. He says (p.33): “An E M.F. of a 
dis-symmetrical type is produced by various forms of appa- 
ratus, of which the medical induction coil is the chief. Here 
the E.M.F. of the break current is much greater than that of 
make, but the quantity of electricity in each case is the 
вате, i e., the area of the surface a b ¢ = de f, but in the 
latter the current passes in a shorter time.” Now, in this 
passage there are several expressions which grate on the eat 
of the physical electrician, and ought equally to grate on the 
ear of the physiological electrician. In the first place, the 
product of EM. F. into time cannot be equal to a quantity of 
electricity ; it is the quantity, not the current which passes 
in a shorter time. It is not clear whether Dr. Hedley means 
that the current as well as the E M.F. of a coil is of the alter- 
nating dis-symmetrical type (and the current appears in 
electro-medical work to be the more important). Now, except 
when the external resistance is сулу low, the current 
of ап induction 
coil secondary is 
not alternating, bat 
unidirectional and 
intermittent. Again 
(p. 42) we find: 
“For a given 
primary and 
gecondary circuit 
we сап increase 
the E.M.F. by in- 
creasing the cür- 
rent in the primary, 
thereby increasing 
the magnetic flux, 
or by increasing 
the frequency with 
which the current 
is made or broken.” 
The first part of 
the statement is 
correct if by the 
current in the 
primary we mean 
the mazimum cur- 
rent; but (the 
second part, is, to 
say the least, mis- 
leading. The 
length of spark, 
i.e., the E. M. F. ob- 
tained from a good 
coil, is the same 
for one break per 
second as for 100 
breaks per second. 
The only effect of 
inoreasing the fre- 
quency of the 
breaks will be to 
increase’ the fre- 
quency of the 
sparks. The ex- 
anation of the 
action of the influence machine which Dr. Hedley 
quotes from Knott is obscure, but, in so far as 
we understand it, it appears to be incomplete and 
incorrect. — ағ 9 
It seems also of the greatest importance for medical 
electricians to ascertain the exact profile of the gradients of 
the currents with which they deal. This may be approxi- 
mately got at from theoretical considerations involving а con- 
siderable knowledge of the mathematics of Electricity: but 
the only reliable method is to use some form of instrument 
which will draw the current gradient of rapidly varying 
currents, such as the beam of cathode rays in the Braun tube. 
A more exact knowledge of the generators of electricity and the 
properties of the electric current appears to be a desideratam 
amongst  electrc-medical practitioners. Otherwise we 
should not expect to find the blemishes we have pointed ont 
m е work of so high an authority on this subject as Dr. 
ey, 
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Polyphase Electric Currents and Alternate Current Motors. 
By Sitvanus Р. Tompson, D.Sc, B. A., F. R. B. 
London: E. & F. N. Spon, Limited, 125, Strand. 1900. 
This is the second A enlarged edition of the author’s 
vious work on the subject. Prof. Thompson is happy in 
ving had a large experience in issuing new editions of his 
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various works, and evidence of such experience pervades the 
whole of the book. The advent of a new edition of a treatise 
on alternating currents necessarily involves considerable 
labour on account of the rapid advances made in the subject, 
both in new and improved machinery and apparatus, and in 
extensions and simplifications of the theoretical ‘treatment. 
Mach has been done, and more remains to be done, The 
subject teems with fertile fields for skilled and ingenious 
investigators, The difficulty of obtaining information in a 
“collected and readable form has been an obstacle to the 
advancenient of alternating currents and of their commercial 
application. Thesubject is naturally and inheremntly difficult, 
‘and taxes the intelligence of the electrical engineer quite 


enough eyen when placed before him in the simplest possible 


manner. Prof. Thompson recognises this, and not only 
‘couvhes his statements in that simple yet foreible style of his, 


but also, in the present book, has taken great pains to make 


his drawings and diagrams as clear as possible. 
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It is often tedious and wearisome tracing the windings of 
multiple circuit armatures, but the author has overcome 
this objection by printing the various circuita in different 
colours. The rotor windings are thus greatly simplified, 
for not only are the various circuits easily distinguishable, 
but each individual circuit can be traced at a glance. The 
book would have been farther improved with similarly 
coloured stator windings. There is much new matter on 
induction motors, rotary converters and frequency trans- 
formers, while there are new chapters on polyphase equip- 


— 


ment of faétories, distribution of polyphase currents from 


central stations, and polyphase electric railways. The 
enlarged chapter on design of induction motors should be 
invaluable to the practical designer. 

In an appendix on alternate current calculátions, the 
method of ‘vector algebra is very clearly explained, but it 
is doubtful whether the horizontal and 
vertical bar notation is an improvement. 
Too many notations lead to trouble, 
disgust and despair, — 

At the end of the book is given 
а series of working drawings of genera- 
tors and motors which forms a valuable 
addition. 

The author has, in a second edition, 
suoceeded in producing a treatise on poly- 
phase currents which equals, if it does not 
excel, his other publications, although 
they have ran through many editions. 

As we have previously remarked, 
the subject is bristling with difficulties, 
aud is far from perfection or finality. 
The object of teachers and writers 
should not be merely to describe 

‘what has already been done, but to 
cultivate independent thought on the 
part of their students and ers by careful physical 
explanation of the various phenomena, by pointing out 
defects in existing machinery, and by indicating possible 
means of improvement. Perhaps, in the third edition, 
which will come soon if the second meets with the 
demand it merits, the author will supplement the chapter 
Hints on Design Бу “ Hints on Improvements.” 


Standard Polyphase Apparatus and Systems. By MAURICE 
A. OuprN, M. S., Mem.Am.Inst.E.E. London: Sampson 
Low, Marston & Co., Limited, Fetter Lane, Fleet Street, 


E.C. 1900. | ` 
The slow but steady way in which alternating currents are 


forcing themselves before the notice of the electrical public, 


on'&aooount of their electrical and commercial superiority over 


vontinuous currents for certain classes of work, is every da 


becoming more evident, and the need is consequently felt of 


'& book or pamphlet containing descriptive information and 
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tabulated data of the various alternating current machines 
and apparatus required in the construction of any plant. 
There аге many such books dealing with continuous current 
working in a fairly exhaustive manner, but no one has yet 
ventured to incorporate alternating current matter or to 
produce a separate publication answering the requirements of 
the engineer and artisan engaged in alternate current working. 

The publication under review is, acoording to the preface, 
an attempt to provide “information, in a convenient form, 
on the characteristics and uzes of the varions types of poly- 
phase apparatus, and on the actual working of the several 

lyphase systems now sanctioned by the best practioe. 

hese notes are intended for electrical engineers, central 
station men, and others who talk abont, operate, or are 
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interested in po PME шы. While a certain general 
acquaintance with alternating current apparatus is pre- 
supposed on the part of the reader, the anthor believes 
that the reader whose experience has been confined to 
direct current machinery, will, nevertheless, experience 
m. n diffionlty in reading and understanding this 
The first 16 pages of the book are devoted to a statement 
of the various terms used in alternating currente, with a 
view to assist the reader to understand the subsequent 
matter, which deals with generators, induction motors, syn- 
ohronous motors, se | converters, statio transformers, 
station equipment general apparatus, the various 
systems, choice of frequency, and calculation of transmission 


The general Сес рев is exoellent, and the last chapter 
dealing with the caloulation of transmission lines, should 
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be very useful, more especially as illustrative numerical 
examples are worked out, the necessary tables and 
curves given. Throughout the book the illustrations are 


good, and the diagrams clearly and accurately drawn. In 


the instance of the reviewer's copy the binding is not 
good, which is a drawback to a book which is intended 
for constant use. | 

On the whole the book furnishes admirable reading, and 
one is impressed with the author's intimate and comprehen- 
sive knowledge of the subject, but we ecarcely think that it 
will become a sine qua non for the class of reader for whom 
it is intended. With all due respeot to the profession, it 
must be admitted that the majority of those who “talk 


about, operate, or are interested in polyphase machinery,” . 
ve 


Er ып edueated to think about it in a comprehensi 
on. 

Ж We can recommend Mr. Oadin's production to the 
managers and chief assistants of alternating current stations, 


and assure them that in it they will find much interesting 


and useful information. 


Leçons  d'Electrotechnique générale professées à — l'école 
supérieure d' Electricité. Par P. JANET, Paris : Gauthiers- 
Villars, 1900 


The study of electricity tends continually to division into 
two sections. The nature of electrical and magnetic stresses 
in the ether, and their action upon matter through electrical 
charges, electrical currenta, and magnetic poles, is coming to 
be regarded as a separate educational subject from the eleo- 
trical properties of matter, much ав dynamics is separated 
from machine design, or the strength of materials, This 
book deals with the second section, with the theory of the 
Properties of electrical machinery; and with the exception 
of a few chapters at the beginning on Ohm’s law, hystereais, 
and on magnetic screens, and of two chapters on harmonic 
functions and alternating currente, is entirely devoted to 
dynamos, motors and transformers. The treatment is 


theoretical throughout, and the illustrations are all disgram- 
matic. Mathematical symbols are freely used, but only 


French technical journals dealing with ita subject. By their 
liberal reproductions and translations of foreign writers, these 


. Journals do for the French student some of the work which 


Science Abstracts does for us. Those who make a ice of 
keeping in touch with foreign publications will this book 
repay attention. 


English and American Lathes. By J. d. HORNER, 
. A.M.LM.E. London: Whittaker & Со. 1900. 


We have net the pae of the author's acquaintance, but 
he must be a terribly painstaking man to have written this 

book of 160 ape ао and to have done so in 
such minute detail. In it the reader will be instructed in the 
differences that characterise the practice of the two countries. 
2 will age шо traced (ош its D Кз мары он 

peths o p ice to the very highest ts. То 
those not а e with the use of lathes or 


their manufacture, the study of this book presenta, perhaps, 
little of attractiveness, The engineer may find an interest 


in it by reason of the attention given to the following up of 
an idea, and the solation of mechanical problems along 
different lines to the same end. . 

Stated briefiy, a lathe is a machine by which cylinders 
are to be turned, and the lathe has been developed into а 
machine to face disos by Ше addition of cross slides. From 
these two simple motions all other motions are developed, 
and the manner and method of this development form the 


subject matter of the book. The treatment is largely his- 


torical, though essentially practical. The author has an 
oper mind for the virtues and vices of both English and 
American types and details. To speak of an American 
lathe having vices is, perhaps, a little dangerous at the 
moment ! 

It is quite an education in design to follow the author 
through this book, and take up with him some small detail, 
say the question of the coned or the parallel neck, the cast 
or the out which is summed up as one of workmansbip, 
not altogether favourable to the cut gear, which is often as 
bad as the worst cast gear, and never better than the best. 

The author is not carried away by any bias; he has ай 
open mind on all questions, and draws his conclusions with 
jadicial impartiality. The printing and illustration is well 


done, save only the fearsome illustration on page 139. 


‘The Compound Engine, By F. R. Low. New York: The 


Power Publishing Company. 1900. 


We have received this small book, which has been re 


printed from the columns of our contemporary, Power. The 
author has endeavoured to give a plain and simple explana- 
tion of the action of the compound engine, and has fairly 
gacoeeded in his aim. He shows first the general effect of 
expansion in securing economy, and points out how an early 
limit is placed to expansion by the action of the cylinder 
surfaces, bacause the ratio of steam condensed is in 

by early cut-off, when, of courte, there is less steam admit td, 
and the portion destroyed by the cylinder metal must re: 
sarily be greater. 

He deals next with the соі-: in the larger cylinder, 
which he would fix so as to prevent drop between the 
cylinders, a proceeding as to which there is something to be 
said on the other side by those who prefer some drop, or, € 
least, are quite o to any such early low pressure cut- 
off as shall compel the high pressure cylinder to do much in 
the way of compressing the exhaust steam into the receiver. 


He then deals with the number of expansions possible, and 
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points out that expansion has an early limit of ишер 
exteusion, во that for single cylinders and initial сеа 
25 to 30 lbs., the expansion cannot be made 24 to 
8 fold; for compound engines, and 60 to 100 Ibs. pressure, 
the rate of expansion may be 6} to 9 times. Triple engines, engines, 
with steam of 120 to 800 lbs., may have 16 to 27 expan- 
. sions, while quadruple expansion may extend to 40 or 
81 fold, with a steam pressure of 850 to 800 lbe.— 
this latter evidently prospective. There is so little to be 
gained by passing from 16 to, say, 20 expansions that the 
| nae Риу easily be thrown away by other conditions, and 
this high ratio work demands A soap cular attention to grasp 
the somewhat elusive economy is doubtless there under 
conditions, The combination of diagrams is next dealt 
, &nd finally the inact of receiver volume, which the 
bir — settle in his way by making the reoeiver as large 
as possible, bearing in mind that beyond 
begins to lose more by radiation than it gains from ite 
increased volume. Receivers si cie between 
the two cylinders, serving asa chamber into which one cylinder 
exhausta, and from whioh the other cylinder draws. The 
receiver enables the low pressure cut-off to be varied over а 
wider range if necessary, than is possible when no receiver 
is present, but otherwise it is not an unmixed blessing. 
ао ег this pamphlet is а readable конш | 


TELEGRAPH AND TELEPHONE NOTES. 


(Continued from page 1011.) 


The Pacific Cable.— The Morning Post on 8th inst. 
said :—" An agreement has been arrived at between New South Wales 
and the Colonial Office with to the Pacific cable problem, and 
to Mr. Ohamberlain'e message, no 


laying of the much-talked-of all-Brit 
d Sydney vid New Zsaland. Presumably, Sir Sandford 
Fleming's proposals аз to the Cape-A cable have also 


accepted by New Bouth Wales, and United Australia will soon have 
. the fit of two additional phic links 


In the course of a recent асе to the ‘Melbourne Ohamber of 
Commerce, the Hon. Robert Rid made reference to the Pacific 
cable chen echeme as follows :—“ The great idea of a State-owned cable 


round the world, landing only upon British soil, mast never again be 
abandoned. If the Eastern on Company will construct it at 
' once, so much the better; but it can Oniy eee cis upon the 
express condition that the Imperial and Oolonial Governments 
. interested should have the right ое, after reasonable 
notioe, at a fair valuation, the 3 of which could be fixed now. 
1 са ые ofiar a offer vr South A astralia (£18,810) 
r^ в offer us 
West Australis (£8,670) and Tasmania (2940 340), bat their a share cf 
e guarantee, ed u рау, A ae чеге ү 
being only £36,820 for the three colonies out of a total of £227,000, 
and the landlines of South and West Australia are dependent for 
revenue upon the Eastern Extension Company.” 


Sydney Telephones. —A Telephone Inq iry Board has 
been sitting at Sy iio fal At а - ot 

Finan und Hoglnenrin in Obstet Tela Tele irapa), a. 1. lie (Chis 

of Telephones), and others, being examined. The Board then a 
visit to the basement cable room and the telephone 


= 1 ин, . 5 J. ym о, st Mee 
ge dge—who will report upon able, ascertain 
ing а ет dieran and whether the delays sad other ther irregularitios are 


Uganda Telegraphs.—A notice ка. “F, Kavsan, 


‚ for Ohief Engines тти Railway,” at Zavsibar, in 
April, . telegraph line is now open to Kam and 
messages will be ыы for the following stations at ugual 
rates :— 

Naivasha, Karanias (Usoga), 
M'baruk (Lake Elementeita), igange (18 miles from Ludwas), 
— Ravine, inga Ferry (Nile), 

olo. 


Kampala (Uganda) 
Fort Ternan У t) Port Ali tabbe), 
+ (Vau Escarpment) соса ce (En ) 


. memoration 


Telegraphic Interruptions and Repairs: — 
Carm. Е Don. Repaired. 


J өөө eot eee Juns 30, 1899 09 eee 
-Demerara (1871 .. May 11, 1900. . 220-5 
Mole Bt. N і . March 6, 1900 
QOayenne-Pinheiro ... „ Oct. 11, 1899 
Oayenne-Paramaribo А . Feb. 16, 1900 
Pa: 4-Maranham . өөө е eee March 1, 1900 
á Maranham oe ee Feb, 20, 1900 
ras ee ee Типа 20, 1899 see өөө 
8t Thomé-Loanda se e eee May 20, 1900 006 June 11, 1900 
' e ee ees Jan. 2, 1900 eve өе 
LARDLINES. 
Bours AFBICAN:— 
P ss [Il] d R 18, 1899 eee eee 
mmanication beyon eW- 
cas eee eee oon ee * 7, 1809 
with all offices 
beyond Kimberley  ... eo. Оф. 18, 1899 „, i 
with all offices 


Colombia beyond Buenaventura... Feb. 22, 1900 .. ove 
Oommunication “vid Hanekine " 


interrupt Persian Feb. 24, 1900. „ 
Ecuador 5 . er [Ill eee 
Brasilian landlines, south of | 

Macahó „ Apl. 25, 1900 ... А 


Ohinese landlines between Tientsin 
and Pekin . „ June 19, 1900... 400 


The volta Centenary. — The Brothers Geronimi, of 
the Organising Committee of the Volta Oentenary Fétes, have been 
engaged for some eight months in producing an illustrated record or 
chronic‘e of the celebrations. The work has been undertaken without 


any idea of profit, and they have succeeded in for the anni- 
versary of the fe: a most volume. Full quarto in sis3, 
it contains 500 h 


erman, and congress 
and the report of the jury te карз ‹ competi.ion. B 


articles on V and from tbe po 
of Signor Silvio Dolponti, Director of Telographs at Milan, 

Gaetano Negri, and Signor Camillo Colombi The Ъгопкз com- 

medal struck for the fétes is presented to each 

purchaser, and the book is sold at sctual cost price. It forms a 

plete and sumptuous record of a most interesting évent, and 

value to all who are concerned in telegraph work. 

It can be obtained from the Bnglish Volta Sab-Oommittes, 13, 


Nowgate Btroet, price 7s. 6d. bound, and 51. in paper, post free. 
Р 1 м 


 OONTRAOTS OPEN AND OLOBED. 


| OPEN. 
Bermondsey: Jine 18th. The Vestry ia inviting tenders 
for eee conduits, janction boxes, &o. See 
Official Notions ” Jane 1 


Bootle.— June fd: The Co {оп wanta tenders 


or underground electric cables, the on of lamps, and 
supply of mechanical stokers, for сено 1 lighting. Bee " Official 
Notice” May May 25th, 
Miner iuri —June 18th. Thé Оо иш wauts manta tenders 
the electrical eq теси of 15 
“ Official Notices” June ist. 


Bradford.—J ше 14th. The ad ie age wants tenders 


. for a switchboard for. 500 volts for alterations to the 
existing switchboard at 4 the Valley Bord e electricity works. 5» 


м Official Notices" May 25th. 

Brussels.—September 19th. The Council of St. J Шев, 
leg Bruxelles, invites tenders for the installation and the commence- 
ment of supply upon a of its territory. Oonditions and plan 
for three francs at the office, No. 14, Parvis Bt. Jilles, Bt. Ј Шев, 

Barre oum 18th. The- on t Gallery ome want 

electric wiring of Art Gallery Freo Library. 
Boo " Official Notion " Jane Sth. 


Dudley.—June 30th. The Corporation wants tenders for 


condensers (barometric) 000 tower, &., for the eleo- 
tricity works. ee Ol ст бергей то 


Durban.—July 20th. The C on wanis tenders 

nad 9 equipment for (а) about 16 miles of single track, 

overhead trolley wire, distribu ion boxes; (b) 93 

е motor ro (c) steam and electric genera plant, in- 
cluding three 250- 


eratore, boilers, condensers, 


: switchboard, &. "Boo ‘ Official Notices” May 18th and this г 


ypt.—July 1st. Tenders are being invited until 

ie lst р е, harbour and I моо at дазавага for 

Es erection of the p got and apparatus 
or the electric lighting of әры of P Pat Baid. 

ders are to be sent to *Adninisteation des Doris ei Phase 

Testen are to — — 


1020 


THE ELECTRICAL REVIEW. 


[Vol 46. No. 1,177, Тона 16, 1900. 


France.—June 19th. The French Post and Telegraph 
authorities in Paris are inviting tenders until the 19th inst. for the 
supply of 300 tons of copper wire. Particulars may be obtained 
from, and tenders are to bs sent to, Le Sous-Secrotariat d'Etat des 
Postes ot des Telegraphes, Rue de Grenelle 603, Paris. i 


Halifax.—The Corporation wants tenders for bar copper 
for electrical purposes, as well as for boilers and piping. В:е 
“ Official Notices” June 1st. 


Italy. — July 14th. The Municipal authorities of 
Maddalena (Sardegna), are inviting projects and tenders until July 
14th, for the electric lighting of the blic streets of the town. 
Particulars may be obtained from, and schemes and tenders are to be 
sent to, Il Municipio di Maddalena (Bardegna.) 

Larne.—June 18th. The Urban District Council invite 
tenders for the lighting of their district by coal or acetylene gas or 

articulars from 


electricity, for three years, from August ist next. P 
Mr. W. G. Younge, Olerk of the Oouncil. 


London County Council—June 16th. The Council 


invites tenders for an electric lighting and power installation (ex- 
cluding generating plant) telephones, fire alarms, &c., at the Horton 
Asylum, near Epsom. See “Official Notices” May 18th. 
London.—June .218t. The Guardians of the St. 
Saviour’s Union want tenders for the erection of electric fire alarms, 


generating station at South End. They will also su similar work 
at the Chester electricity works. dd 


Bristol.—The City Council has given a contract to 
Mesers. Ferranti for an exciter switchboard at £385 103., in connec- 
tion with the electricity works extensions. 


Dundee.—The Police Commissioner has decided to accept 
the offer of Messrs. Lucey & Co. for arc lamps and posts, their offer 
being the lowest. Mr. Hawtayne's estimate was for 30 
p and lamps at a cost of £1,600. Since then it had ben agreed 

erect 64 pillars and lamps at a cost of £2,141. 


Edmonton.—The Board of Guardians has accepted, sub- 
ject to the approval of the Local Government Board, the tender of 
Preece & Oo. for the supply of additional electric light 
machinery, at a cost of £1,600. | 
Leyton.—The District Council is ordering feeder cables 
from the Western Electric Oompany and the British Insulated Wire 


Company. 
London. —Tenders were recently invited for the wiring 


CATHOLIC ARCHBISHOP’s RESIDENCE, WESTMINSTER, B. W.— Section A, house wiring; Section B, bells; Section C, lamps. 


| 


| шш WORT [Dt Schedule prices. | 
Name, Section A. Section B. | Section C. Reduction. placed Remarks. 
© | á | together [nno Bell E 
| —— | —————— 
Tamplin & Makovski £2058 5 9 £99) 3 9 T | nil T | B5. 45;. Cannot quote for lamps. 
Eastlakes, Limited.. | 1,286 0 0 10100 1/9 & 2/8 | РА £1497 0 0 £217 6 41 4 0 
Middleton & Co. `.. Mt 91010 0 166 9 0 | 25615 0 | " 1,140 6.0 29)- 81/8 Not to specification. 
Tyler & Duncan VOLI 958 16 0 9? 19 0 56 15 0 Е 1,108 10 0 29/- 15/- j 
Slater &Co. ..  .. 4 915 0 0 | 190 15 0 54 10 6 д 1000 6 6 58/6 36/- 
Drake & Gorbam .. . BT8 0 188 15 0 61 5 0 | £800 0 1.051 0 0 85 / 27/6 
Glover & Со... us is И 809 10 0 99 15 0 1/7 41/6 ois 966 0 0 £117 0| 17/6 
F. Hodgson &Co. .. " T 686 16 0 | 65 0 0 £64 0 0 94% = 220/16 705 8 6 84/6 20/- 
Donnison, Berlyn, Sillem & Co... 580 6 0 98 10 0 6 оо. 65000 688 15 0 M 80/- 22/6 
A. H. Wood .. .. .. ..| 508 00! 7400 | Боо, воо 645 00 | 96 80/- 25/- 
W. J. Fryer & Co., Limited ns 68 0 0 400: мор 19 0 0 610 4 0 1/10 | 28,- | 16/- 


the supply and erection of telephones, &o., and the laying of fire 
Шарше ad other work at the Tanimay, Hast Dalwich Gee Bee 
* Official Notices this week. : 


London.—July 10th. 'The London County Council is 
prepared to receive tenders forthe supply, within three months of 
the order being given, of aboat 70 arc lamp standards, required in 
connection with the electric light installation for the Victoria 
ао Specification, pr of Hall, Br and N са 
at the engineer's department, County Hall, ens, S. W., 
upon payment of the sum of £1. i E 


Limerick.—J uly 4th. The Council wants tenders for 


cables, arc lamps, engines, dynamos, booster, balancer, switchboard 
instruments and gas plant, for electric lighting. Bee “ Official 
Notices” to-day. 


. Mancehester.—June 80th. The Tramways Committee 
wants tenders for the overhead equipment of three routes of tram- 
ways. . Bee “ Official Notices” to-day. | 


Newington.—June 15th. The Electrio Lighting Com- 
Ac. "Boe > Official Notices" Jump iu, ^ 000 ONE mains, 


Servia.—June 21st. The Post and Telegraph authorities 
in Belgrade are inviting tenders until the 31st inst. for the supply of 
80 tons of silicium-bronzs wire 3 mm. diameter, 35 tons of iron wire 
4 mm. diameter, and 27,000 in insulators. Particulars may be 
obtained from, and tenders are to be sent to, Die Post und Tele- 
graphen Abtheilung im Bantenministerium, Belgrade, Servia. 


Spain—June 22nd. Tenders are being invited until the 
22nd inst. by the 
for the supply of 10,000 sinc cylinders for primary batteries. 
Tenders to be sent to La Direccion General de Correos y Tele- 
gratos, Madrid, whence particulars may be obtained. 


Spain.—July 7th. The Secretary of State for Foreign 
Affairs has received a despatch from Her Ms jesty's Ambassador at 
Madrid, stating that tenders are invited by the Spanish Government, 
to be received not later than July 7th next, for the concession for an 
electric tramway from the Puerta de Hierro (Madrid) to Aravaco and 
Posuelo. Some particulare may be examined on application 
at the Commercial Department of the Foreign Office between 11 a.m. 
and 5 p.m. 

Sutton Coldfield.—June 21st. The Corporation invites 
tenders for water-tube boilers and other steam plant, pipework, three 
te am dynamos and boosters; batteries, switchboard, overhead 
traveller, mains and conduits, arc lamps and posts, and station light- 
ing. 820 Official Notices” May 18th. 


CLOSED. 


Birkenhead.—The Babcock & Wilcox Company are to 
Corry out the steam and other piping work for tbe Oorporation 


post and telegraph authorities in Madrid 


FORTHCOMING EVENTS. 


Wednesday, June 20th.—Oonvention of the Municipal Electrical 
' Association opens at Huddersfield, 


Friday, Jane 22nd.—At 5 p.m. Physical Society. “Notes on Gas 
Thermometry,” by Dr. P. Chappuis; A. Comparison 
of Impure Platinum Thermonieters,” Mr. Н. М. 
Тоту; “On the Lew of Oailletet and Mathias and the 
Oritical Density," by Prof. J. Young, F. R. . 
Baturday, June 23rd to July 4th.—Tramway and Light Railways 
' Exhibition at the Agricultural Hall, London. 
Tuesday, June 26th.—Insti‘ution ef Electrica] E ' conver 
sasione. Reception by Prof. Perry and Mrs. Perry. 


NOTES. 


The Municipal Electrical Association.—Next Wednes- 
day this Association opens ita four days’ convention st 
Huddersfield, under the presideney of Mr. A. B. Mountain, 
the Huddersfield Council's electrical engineer. The topics 
which are covered more or less briefly in the papers by way 
of introducing discussion, all point to a good meeting if 
only the right men are there to express their views п 
them. We anticipate a suocesgful meeting of borough 
trical engineers and their committee men, but, as was the 
case last year, the meeting will be open to any 
and all electrical men who take an interest in 
municipal electrical works, whether as officials or as manu- 
facturers and contractors. This featare is an excellent one, 
and compares very favourably with what was done in the 
earlier days, when one imagined that the roll of the Associa- 
tion was more or less closed to those who were not municipal 
officials or committee men. It does not need any additional 
emphasis from us to show that it is well for all if the manu- 
facturer can meet with his clients for the consideration of 
matters of moment, and come into touch with him in euch 
a way as is possible by the medium of the Municipal Elec- 
trical Conventions, | 
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A Yiddish Edition.—It has been stated that the 
maximum demand system is not always plain aa a 
pike staff to the English householder who has a 

phlet placed before him explaining its advantages 
їп common English language. There is sometimes a 
suspicion that it is a sly attempt to “do” the public, a sort 
of wolf in sheep’s clothing affair. We can, therefore, well 
understand the confusion of the Semitic colonists of White- 
chapel when Mr. Arthur Wright and Mr. Tapper endeavour 
to explain the methods of charging adopted there. 
Not knowing how to read a word of English, the very large 
Jewish population upon whom the Whitechapel electricity 
works will depend for a great deal of their business are 
dumb-founded. Therefore, the electricity officials have 
risen to the occasion р bono publico, primarily, of course, 
for the success of the electricity works, and, perhaps, to 
escape a charge of being anti-semitio. They have issued an 
edition of their usual pamphlet in Yiddish, and to us it is 
quite beyond criticism. We wish every success to 


Quat "tl 370"N 
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and hope that their pamphlet will run through many editions! 


The English Electric Manufacturing Company, 
Limited.—On Wednesday the directors of the English Elec- 
tric Manufacturing Company, Limited, invited the repre- 
sentatives of the Electrical Press, and other gentlemen in- 
terested in electric traction, to inspect their works at Preston, 
and also. to dinner at the Park Hotel. We have already 
alluded at some length to the proposed operations of this 
company in our issue of December 8th, 1899, and we hope 


next week, and possibly in suooeeding issues, to describe and 


illustrate their works, as they now exist, in a manner 
worthy of the nature of the undertaking. The works 
were formally opened yesterday (Thuraday) in the 
presence of a and distinguished gathering of 
visitors, including the Lord Provost of Edinburgh, Prof. 
Silvanus P. Thompson, Mr. Clarke, the managing 
director of the foreign de ent of the General Electric 
Company, of America, Mr. Rice, vice-president of the 
same company, Mr. Linder, managing director of the French 
Walker Company, and many well-known engineers and tram- 
way magnates, The engines, made by Messrs. Musgrave, 
were M Mrs. Prestwich, wife of the chairman 
of the English Electrio Manufacturing Company, amidst 
great cheering. The suocess of the new works is assured. 


Ching Chang Chinaman !—A good deal of interest 
attaches to electrical affairs in the East just now; therefore 
it is worth quoting from the Hong Kong Daily Press that 
the Canton Electric Lighting and Fire Extinguishing Com- 
pany, Limited, has just held an extraordinary general 
meeting. Among those present were Мт. Fung Wa Оһпоп, 
who presided, and Messrs. Lil Tze San, Tam Tez Kong, 
Li Yuk Tong, Lo Ki, Tam Wai Tong, Chan He Wan, 
Liao Fung Shu, Fung Hi, Lam Yok Ling, and Pun Tez 
Seung. The chairman, Mr. Fang Wa Chuo proposed that 
the company be wound up voluntarily. Mr. Tam Tez Kong 
seconded, and the motion was unanimously, On the 
motion of the chairman, seconded by Mr. Lil Tze San, Mr. 
Li Yuk Tong was appointed liquidator. In the absence of a 
reason for this liquidation, we are left to our own imaginings 
to ascribe a cause ! 


. Chair of Physies.—Convocation at Oxford on 12th inst. 

passed a statute роте that the subjects оп which the 
occupant of the newly-established MP а Chair of Physics, 
for which the endowment, in accordance with the arrange- 
ments of the University Commission, is provided by New 
College, shall chiefly lecture, shall be electricity and mag- 
netiam. The election of a professor will be proceeded with 
as Boon ав possible. 


at Harrogate. One account su 


Municipal Insuramce.—At the Shoreditch Town Hall 
the other у меагу 100 delegates appointed by metropolitan 
central and local authorities attended a Conferenoe to con- 
sider the question of municipal mutual insurance. Mr. 
Joseph Oox (Shoreditch Vestry) presided. Dr. Robinson, 
clerk to the Shoreditch Vestry, acted as secretary, and pre- 
sented returns of fire and other insurances effected by.metro- - 
politan central and local authorities. The latest returns 
showed the total amount insured against fire to be 
£11,002,855, the annual premiums £14,456, and the losses. 
in five years £11,705. We read in the Timas that the fol- 
lowing resolutions were passed :— ; 

That ha re to the and increasing amounts now paid 
by ta ui — е in London in insuring municipal 
property, and the small sums received in of losses, thie Con- 

ence is of opinion that it is desirable that a system of mutual 
municipal insurance should be adopted, in order to secure for the 
ratepayers the benefits of this class of business. 

6 a representative committee be appointed from the delegates 
present to formulate a scheme for the establishment of a system of 
mutual municipal insurance for London central and Iccal authorities, 


and that the same be submitted at a subsequent meeting of the 
Oonference. 


тавага = Lightning has done a good deal of evil 
work during the past few days. The reports of the thunder- 
storms of Monday and Tuesday show that a number of people 
have been struck dead, many buildings have been wrecked 
and others burned, and altogether the chapter of accidents 
is more serious than has happened for some time. Amon 
the fatalities was the death of Major and Hon. Lieut.-Col. 
R. H. Jones, on Monday, at the Yeomanry Brigade Camp 
( ggesta that the umbrella he 
ies at the sp 5 the ATE оа M 
upper part of his throat waa ali lackened, but 
sis are conflicting as to whether the’ шаша or his 
clothes were harmed. On Tuesday morning three children 
were killed by lightning while leaving school at Arthingworth. 
In connection with this subject we may mention that a 
paragraph is now going around. among certain halfpenny. 
aily papers that | 
the ELEOTBICAL RV] states that “the lightning rod, no matter 
what pattern, or whose invention; no matter what it cost or what the 
limber-jawed dealer said of it, has no more influence over the course 
of the lightning than the colour of the paint on our houses.” 
As we have been asked if we ever said this, we think it as 
well to remark that the statement has: never appeared in our 
columns. We rather think that it is extracted from a 
much longer article in the New York Electrical Review, 
and we may mention that it is not always possible to convey 
an accurate im ion of an article on a subject such as 
this without the context being given. Furthermore, we 
prefer not to accept responsibility for the recent remarks 
of our New York contemporary on this subject. 
From a note in the Daily Mail, it appears that when the 
premises of a Coventry watchmaker were struck by lightning 


‘the other day, all of his tools and stock of watches in the 


workshop on the top floor were magnetised, some of the larger 
tools baing completely spoiled. i | | 


Appointments Vacant.— The directors of the London 
Exhibitions, Limited, want a chief eleotrical engineer at 
Earl's Court, See Official Notices to-day. 

An assistant superintendent is wanted for the Indian 
Telegraph Department at Rs3,600 per annum; age below 24 
years, See “ Official Notioes to-day. 

A “chief generating assistant is wanted for the Poplar 
electricity works at £156 per annum. бее Official Notices" - 


Ye 4 
The Stafford Corporation is wanting an engineer and 
manager to take entire charge of the gas and electricity 
works at £350 per annum. Applications to be sent to the 
Town Olerk by Saturday, 16th inst. - 

The Urban District Council of Leyton wants a shift 
engineer for the electricity department at £100 to £150 
per annum. See Official Notices” to-day. | 


The Dublin Lighting Scheme.—The hon. sec. of the 
Irish Section of the Institution of. Electrical Eogineers 
advised us that Mr. Robert Hammond was to deliver his 
address on the proposed Dublin electric light and power 
Scheme at the Royal Dublin Society (Council Room) 
yesterday, Thursday, 14th: inst. 


1022 


THE ELECTRICAL REVIEW. 


[Vol. 46. Mo. 1,177, Тони 15, 1900. 


Obitaary.—We regret to learn, from бе! Times of 
Wedneaday, of the death of Dr. J alins” “Althaus, whose name 
will be familiar to most of our readers in connection with his 
work in eleetro-medical science. We understand that 
previous to 1860 he had been asisting Dr. Todd in га 
electrical treatment of patients at King's College Hos 
In 1866 he founded the Regert's Park Hospital foe Epllopey 
and Paralysis, with which he has been associated ever since, 
latterly as consulting physician. Among his literary works 
connected with his profession was one on “ Medical Elec- 
tricity.” The Times says that he was the acknowledged 
authority in England on the use of electricity in medical 
practice. H> was 67 years of age. 


“ Working Destructions."—A correspondent, draws our 
attention to the directions which accompany a certain medical 
battery, made in Germany. The directions were evidently. 
made there too—for example :— 

Now, if put in the sinc-staff, you must be careful that the sinc 
does not-come deeper in the acid as it ie necessary, because the acid 
will get then very. quick bad, without increasing the effect of the 


apparatus, - 
When the acid was used some time it will get dark; 


thet it is Ио more’ strorg enough to drive the apparatus well, the 
reforce teks out be gi and clean the glace with water, afterwards 


fill up new acid, ad the apparatus will go on again very well. 


Society of Engineers —Mr. A. Н. Binyon brought the 
subject of “ Electric Traction” under the notice of members 
of ‘this еа оп Tr^ Mr. 8 went into the 
tance о 


Cha of Add ress.— The Lancashire ie Dare, and 
Motor ny. Limited, inform us 
addreás will be Prafford Park, Manchester, only. 
— ahould be addressed there. 


тне ун, Railways Exhibition.—The T and | 
members of the Tramways Committee of the Liverpool Cor- 


poration have resolved to- accept an invitation from the: 


F to be present at the Agricultural Hall : 
Exhibition. . 


An Austriam Electrical Exhibition Тһе Electro: 
technische Verein of Vienna has decided to organise a large 
eleotrieal exhibition, te be held in Vienna from May to 
October, 1908, to celebrate ita twentieth year of existence. 
The large building known as the Rotunda of the park con- 
nected therewith has already been secured as the locale of 
the exhibition. 


Fatality.—A night watchman and switchboard atten- 
dant (age 17) was found сас at the Deptford station of the 
London ! Electric Supply Co Lion last Saturday morning. 
There is at present considerable m ne Mon the affair, and 
there is uncertainty as to whether death was due to aspbysia 
or electric shock. The inquest was opened on машу and 
adjourned. ` 


Paris Electric Railways.—Tho Paris Metropolitan. 
Electric Railway ina ts first branch line from 
Vincennes to the Bastille on Fide last week. 


Research Fellowship.—From an “ Official Notice” in 
this issue it will be seen that a research fellowship in pure or 
applied physics (£100) is offered by Owen's College, Man- 

chester. Preference will be given to the &ubjeot of electro- 
chemistry. or electro-technics. 


Correction.—In Mr. V. Zingler’s letter on “ The Protec- 
tion of Insulated Wire,” printed in last week's issue, in the 
dri line оп p. 965, for "under so far," read under 
BO as. 


The Metropolitan Electric Railway.— The e 
mental electrical railway at Earl's Court was visited 
party of members of the Institution ss Janior Engineers. on 

urday last, Jane 9th. 


this shows - 


that their future 
All come : 


Earl's Shipbuild and Es Compan 
Limited —We TOT the inseri: À called 4 


meeting of the company for Thursday next, vith а view to 
voluntary winding up. They “ trust," Gaver that it may 
be reconstructed. 


NEW COMPANIES REGISTERED. 


Seottish Electrical Lumseri ter 8 Limited 
(4,555).—This company was regi * on May 30%, 
with a capital of оош. shares, to purchase the exclusive 
right throughout Bootland only to sell, Вагу exhibit, 
in respect of, or otherwise use ime invention 
improvements in, or connected with, 
for advertising and other purposes (Patent No. 2,044), and to 
on the чыгыщ of engineers, fitters, and mill 
scribers (each T one area) EE :— William ' 
— 


Mitchell, 59, Bt. Vincent B ; nt; 
William Pollock, 59, Oadder Street, Po зета ала tant; 
Parker, 180, Hope ‚ solici Tbe number of 
irectors is not to be less than three nor more seven; the frst 
are Sir Henry Wardlaw, William Bow, B. d 


H. & H.. Accumulator, Limited (66,1 12).— This 
company was on May 31st, with a capital of £10,000 in £1 
shares, to adopt an . with Oharles eis rae Oo., Limited, 
5 лыш, er batteries, motors, 
locomotives and all kinds of — and appliances 
connected with the generation or use of city. The first sub- 
tcribers are :—P. G. Judge, 88, Beecroft Road, Brockley, secretary 
9 shares; J. F. Moreno, 20, Dalrymple Road, Brockley, 

man, 3 shares; A. F. Abel, — * Bydner Road, N., clerk" 1 share ; 


ii ае 
Ohanoe, ! „ Streatham, W., 
share Ф W. Bennett, | па оа Бош Palaop Set. a 


3 
Woe clerk, d shares; ToU 
| Th amber ol directors ie 
not to be less than two nor more than five, The subscribers are to 


appoint the first; qualification, £10; remuneration as fixed by the i 


company. 


Motor Wheels, Limited (66,092).—This company was 
registered on May 30th, T to manu- 
рет sand vehi eL bic clot, vel ipedes, tyres, india-rubbsr goods 

са are es, bicycles, veloci P rubber i 
T otor accessories, & o. The first su (each with 
) are — . O. Thomas, 36, Greenwood Road, Н 

facturer; A. O. Pendry, 40, Holborn Viaduct, E.O., clerk ; 
Bradbary, 40, Holborn Viaduct, I. O., secretary ; J. Likeman, 40, 
Holborn Viaduot, EO. salesman; J. A. Gladwin, 40, Holborn 
Viaduct, E.O., gentleman ; O. Osborne Bensbury, ue = 
ford, secretary ; and J. T. Smitb, 5, шаа Btreet, B. 

Registered without articles of association 


are: W, Townsend, 51, Wellington Road 
НМ. Dalsoour, 2, Albert EB Victoria Square, 


illeon, Conn 
B. Napier, 59, Lydhurst vire B 
number of directors is not to be less than 
The first аге J. B. Whyte M. Kilner and W. Townsend ; qualification, 
£100; remuneration not less than £100 each per annum. 


sited on. by J. A. M. Oollier, at 25a, and 
head, hotel manager; 8. A. Brown, 24 24, Granville Street, Gateshead ; 
assistant manager; J. А. М. Collier, Claremont Grove, Claremont 


Piace, Gateshead, electrical ineer; T. Romanis, Hardwicke 


mont -South а аме e num 

directors is not to be jen fan Hine mor more than five. The fint 
are John B. Mennie, Thomas Romanis, and James A. M. Oollier 
(managing director, with £130 per annum). 


А 


{ 
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The British Electric Traction Company, Limited. 
ted to the shareholders at the 
to be held at House, 
tii Btreet, Strand, W. O., on Monday, Jane 18th, reads as 
we :— 
“The directors beg to submit their report and statements of accounts 
for the 15 months ended March 3106,1 1900. 
brought forward f last (uut wipe t taking into account the 
mag £160 629 15s. 34, алый к ot 


benture capital), amount to £159,122 153 . and after deducting the 
of general expenses chargeable to revenue, and also the 


5 in connection with schemes not proceeded with 


off, and intereat on debenture stock, there remains a net 
profit of £130,174 16s. 2d., which the directors 
applied as follows :— 


Reduction of goodwill account . о 49 9 .. 25,000 0 0 
Addition to reserve. T өө oe „ 90,000 0 0 
Reduction of furniture acο“ nt. . 469 1 9 
Dividend at the rate of 6 per cent. per annum, on um, оп pre- 
ference shares for the months ended March 
1900, on account of which interim dividends have been 
to February 15th, 1900 .. 
Divídend at the rate of 8 per cent. per annum on the 
ordinary shares for the 15 months ended March 8186, `. 
1900, on account of which an interim dividend at the 
т cent. per annum, has been paid for the 
s ended В mber 80th, „ leaving a 
8 ad . Jad. paya us of ре per EE Nos. 1— 1,969 16 10 
,000, &nd per share, Nos. 60,001— 
Carried forward to next account ee T 48,788 18 10 


4190174 16 3 16 3 


“ Capital Account.—BSince December 31st, 1898, the direstors have 
issued e 
£19 000 ordinary shares of £10 each have been 

share. There bas also been 
debenture 


propose should be 


98,061 18 9 


үн dope Paene The total 


deducting 
this amount bas been added to reserve. The sub- 
scribed share and debenture capital is now :— 
£450,000 in ordinary shares of £10 each; 
600,000 in 6 per cent. cumulative preference shares of £10 cach; 
850,000 5 per cent. perpetual debenture stock. К 


shares of £10 each at: 


premi ved in respect of - 
the expenses, amount to £160,529 153. 3d., 


41,900,000 D ie 


Of the authorised share capital mp ia at present unissued 15,000 f 


а 


taken to increase tbe nominal 
capital of the company by the creation of 80,000 shares of £10 each : 
and notice is given herewith “of an extraordinary general meeting of 
the shareholders to consider, and, if deemed advisable, to pass, the 
necessary resolution. 

“ Contracts and Undertakings —The total amount expended under 
this head, after deducting the costa of un 4 transferred, 
and after writing off expenses incurred in parli of tchemes not 
proceeded with, but including a proportion of general expenses, is 
£543,246 198. 41, made up as follows:— 

Expenditure and profit on тои сара undertekings for 
account of other com . 8371, 148 10 
e on works an и 73 owned, leased or 
trolled by the B.E.T. бошрайу, and for sone 294019 15 8 
Expenditure on negotiations, &o., “in connection with new 
schemes in course of develo pment, and on Acts of 
Parliament, provisional orders, light railway orders, 
and other rights and powers in course of толомон 82,077 17 6 
£548946 18. 4 


Investments. The total ex 
deducting cost of securities so 


iture under this head, after 
or written off, is £950.280 Os. 1d., 


and is made up as follows :— 
Consols (cost). . " 1,200 2 8 
National War Loan (26,000) Ea 510 0 0 
Parliamentary and other deposits in cash and 
(cost) 81,658 11 6 
Loans and advances to associated companies and others.. 60,098 7 9 
Mortgages and debenture MOORE of associated and other 
companies (cost 76,611 17 10 
Shares of associated and other companies (inol 
£24,910 in the BE т. тюше) Sonne: Limi 
(cost) Er v» 721,180 0 4 
£950,280 0 1 
N.B.—There are certain contingent liabilities in respect of some of these 


nvestmente. 


proposal will — fend atone er £25 should be 
subscribed byt the company in respect of each official now in the 


the present, 
will then be issued, and the . 


- 


employ of the company who elects to become a subscriber to the 


fund, and that the company should make certain annual contributions 
to the fund. 


“ Directors and Амайот.—Мт. Oharles B. Drummond has been 
appointed a director of the company. The directors who retire this 


meeting will ba held u the conclusion 
of bu the following 


ufo That the capital of the com 5 from £1,900,000 divided into 
000 shares of £10 each, to £9, shares of £10 each, 
b creation of 80,000 new shares of £ 219 each, and + the following provi- 


‘shal ch ; 
155 hat Йй of th "ihe new о "are e be сеа preference shares, and 40,000 


the new 
air What the E the new preference shares be entitled to a cumulative preferential 
dividend at such rate not exceeding 6 per cent. per annum, as the board of 
directors may, before issue thereof, determine. ` 
a0 That, s save as aforesaid, the 80,000 new shares be treated as part of the 


ср! of the com 

arpsle ey and District Light Railways (Extensions) 
ch has béen submitted to the meeting, be and the same is 
y ved, à subject to all sueh additions, alterations, and variations as the 


Commissioners or the Board of Trade may think fit to make or 


proposed Durbam and District Light Railways Order, a draft of 
which has been submitted to the meeting, be and the same is hereby a ea | 
subject to all such addi alterations and variations as the $ 
Commissioners or 

(4) That the proposed Jarrow and‘ South Shields Light Railways Order, & 
of which been submitted to the meeting, be and the same hé robs 
pproved, subject to all such additions, alterations and variations as the Light 
way Commissioners or the Board of Trade may think fit to make or sanc- 


Kingston, Surbiton and District Light Railways (Их%еп- 
tof which has been submitted to the meeting, be and the 
approved, subject to all such additions, reo and сте 

Railwa F or the Board of Frade may think 


t Railway Order, a draft of 
tted to the meeting, e same is hereby a ed, 
subjeot to all such additions, alterations and лош as the Light Railway 
шы Oe eee ыа 8 to make or sanction 


Isle of Nan Tramways Company. UU d 


gaid a deadlock occurred roosedings of committees 
| а акаа Бы the afaire of the Tale of Tramways and 


that the 
debenture holders with a view to ascertain their attitude, and, if 
F extricate | 


advocated by the directors was opposed by several members of the 
committee, who finally quitted the without the resolution 
being adopted. 


City and Seuth Londen Railway Company. 


A машта of thie company was held on Tuesday at the omen at 
which the Bill seeking for further powers бо be conferred п 
Baker Btreet and Waterloo Bailway ‘the Bul WAS Appro d. The 
OnarRMAN (Mr. О. G. Mott) said that the ht to extend the 


TODO. ot £00 por ohare Mid bonus of £40 per share, making a pre- 
sent total distribution of £70 share for the year. The di 
if sanctioned by paid on Jane 27th, 1900. 


Stock Exchange Notices. The | Stock Exchange Com- 
mittee has appointed a spe as under :— Wednesday, 
ordi xL cae AT E Nos. 1 nie — 2 72 2 
ordinary "eis i: T 


of Trade may think fit to make or sanction therein, 


THE 
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fally paid, Nos. 115,001 to 140,000; and has aleo 
men 
Insulated Wire Oompany, Limited—Farther issue of 12.500 6 ver 
reg . preference shares of £5 each, fully paid, Nos. 27,601 
to 40,000. 


Prospeetuses.— A prospectus of the Scottish “ Electrical 
Lumiscription " Oompany, Limited (£10,000 in £1 shares), was last 
week published in the Glasgow papers inviting subscriptions for 6,000 
shares. The list closed on 7th inst. | 

The list closes to-morrow, Friday, in an isswe of £150,000 34 per 
cent. debenture stock in St. James'sand Pall Mall Electric Light 
Company, Limited, this being capital required under the company's 
1899 Act for the purchase of site. аў Carnaby Street, erections of now 
buildings, and the provision of additional plant and machinery. 


Suasmann Electric Miners’ Lamp Company, Limited. 


—The report for 1899, to be submitted to the meeting to be held in - 


London on 18th inst., states that the balance at debit of profit and 
loss is £8,827. The directors state it is evident that either further 
capital must be found, or that the company must ке опа 
and go into liquidation, and they believe, in view of the &ocom- 
plished, that an issue of debentures to the extant of £5,000, for which 
they will ask authorisation, is warranted. 


Personal.—It is announced that Mr. C. H. Reynolds, 
O.LE., late Director-General | 
has joined the Board of the Consolidated Telephone Constraction and 
Manufacturing Company, Limited, the Anglo-Portuguese Telephone 
Company, Limited, and the Edison Gower-Bell Telephone Company 
of Hurope, Limited, 


Chilian Electric Tramway and Light Company. — 
The ordinary general meeting will be held at Bishopsgate House, 
No. 55 and 66, Bishopsgate, I. O., on the 216$ inst, at 2.30 p.m. 
ane че books will bs closed from the 18th to the 23rd inat., 

usive. 


Mexico Electric Tramways.—The ordinary general 
meeting will be held at Winchester House, Old Broad Street, F. O., on 
the 20th inst. The transfer books will be closed from the 18th to the 
23rd inst., inclusive. 


Chelsea Electricity Supply Company.—The transfer 
books of the shares and de 


preference and ordi bentare stock will 
be closed from the 18ch to the 30th inclusive. 


Bank Rate.—The Bank rate was yesterday reduced to 
S per cent. 


ПЕШЕНЕНЕ 
TRAFFIO RECEIPTS, ` 


Biackpool and Fiesiwend Tramred, —The reselpu for the wosk 

e June 9th were 21,898 168, 3 receipts for correspon 

period, 1809, 4640 184. 0d.; aggregate for half-year to date, 47,728 118. 81, 

Tbe Primel Tramweys and Carriage Company. Li receipes fer the 
week were 


June 8th, 1900 5 corresponding 
une ? 
period, 1899, £3,159 101, 23,; increase, 41,548 14s, 1d. 


Corporation Tremways.—The receipts. for the week ending 
1900, were £270 4s d.; June 10th, 1899, £182 168. 54.; 
increase, £87 7s. 9d, Towel receipts to date, 1900, 48,857 184. nei 
corresponding period, 1899, £8,629 19s, 11d. ; 1 ary) 515 es 
of track open, 1900, 8; 1899, B. Car miles run, 5,020; 1899, 4,159, 
Number of cars, 1900, 11; 1899, 11. 


Friday, June 8ih, 1900, were as 


M un MU І у, 


2 miles 
Oe calles by Noten tor petens er ree year, 


din 
i £414.. Total receipts to date, 1900, £7,122; ditto. 1899, £4,918; 
increase, £2 204. Number of oars, 1900, 38; 1899, 14. Miles of track open, 
1900, 14; 1899, 64. 


Overhead Company 258 receipts fer the week ending 
th, 1900, iei к .781; corresponding week last year, 
21.469: increase, #312. Total trafos from January Ist to date, 


£82,790; corresponding period 1899, £81,795; increase, £996. Miles open, 
6 57 chains. 


The South Staffordshire Tramweys Dompeny.- Tue rece! 
.; JUDE 


pts for the week 
ending June 8th, 1900, were 41,225 10s. 1 9th, 1899, £641 14a, 1d. 


The Halifax ern Tramways, — The тесе! for the week ending 
June 9th, ‚ were £1,040; week en oe llth, 1809, 4626; 


receipts for 23 weeks, £16,560 18s. 104.; last year, £14,628 16a, 2d. - 


STOCKS AND SHARES. 
Wednesday Evening. 
Brock Hixchange markets have not been very active during 
the last week. The business which seemed likely to spring up 
with the end of the war has still to make its appearance. From 
South Africa the news is not tufüciently encouraging at present to 
warrant a full return of public confidence to the investment markets, 


and the Far Eastern horizon is seriously clouded. The quiet hint 


given by the Bank of England to the various municipal bodies which 


ELECTRICAL REVIEW. . 


ordered the under- 
securities to be quoted in the О сіз! List :—British. 


of Telegraphs to the India Government, 
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have been for some time past on the look out for a favourable chance 
of raising money bas been eagerly accepted, and the haste with which 
some of the Corporations have acted upon the hint by bringing out 
new loans has checked to a slight extent the ease of the Money 
Market. Bo that, although the Baok rate stands at an eminently 
businesslike level, the investing public is preferring to withhold its 
money from Stock Exchange markets until the prospset of cheap 
money becomes more settled. 

There is no doubt that the new issue of £150,000 9j per cent. 
Debenture stock now being advertised by the St. James 's and Pall 
Mall Company—the coming of Which. we announced last week— 
will be fully subscribed for. It is an attractive investment, and 
considering how bare the supply market is of gilt-edged stocks, the 
price of issue makes the new emission look very tempting. How 
few debenture stocks there are, and the rate they return to sn 
investor, can be shown at a glance :— 


Company. Rate of intern Price. | Yield. 

Brush ,. T P 2 jy Jon 119 £4 0 4 
Chelsea . oe ee ee ве | * 4 110 4 1 8 
City of London сөз key 5 121 818 9 
County of London .. ae s 112 404 
Edmondson's .. i ae 108 476 
London Electric 4 101 819 8 
Metropolitan - af 115 817 6 
0. “a 98 811 8 


City of Londons are a weak market, parily on account of the com- 
petition which is now so near it in the City. The Oharing Cross and 
Btrand has now registered its baby at Bomerset House, the name 
given to it being the Oharing Cross and City Hilectric Company, 
which will have a capital of £800,000 in 60,000 shares. of. £5. each. 
Five directors of the bantling are on the board of the parent under- 
taking. | 

In connection with this new concern a courteomg correspondent 


gontly chides us for having stated on various oogssions that the price 


of the parent company’s shares is lower than they probably would be 
were it not for the uncertain outlook” ahead. He contends, quite 
naturally, that as the Obaring Cross and Strand Company will work 
independently of the newcomer, the quotation for ita shares cannot 
‘be inflaenced thereby. Oar answer is simply this—that. we obtain 
the information given every week in this column by carefully 
inquiring of the jobbers in the B:ock Exchange the reasons for the 
fluctuations recorded in our price lists. And we bave found that the 
mere uncertainty as to how and when the new company—which 
everyone knew was to be formed in obedience with Board of Trade 
requirements would be launched, was one of the most active factors 
in the situation, and that it certainly was helping to depress the price 
of Charing Oross shares, There are dczens of anomalies to be found 
in every market of the Stock Exchange just as inexplicable as that to 
which our friendly reader has called our attention. 

Westminster new shares are being actively dealt in, and the price 
is now 53 premium, The demand made by Somerset House that all 
the renunciation letters shall be filled up with the full names of the 

is being tacitly ignored, as it well deserved to be. 

Excellent reading is provided by the British Electric Traction 
report issued the other day. The dividend is to be mads up to 8 per 
cent. for the 15 months ending March 31at, 1900, the. reserve fund 
stands at £209,000, and the company has interest in no less than И 
electric traction enterprises. Тһе ordinary shares at the present 
price yield a purchaser 5 per cant. on the money invested, but in our 
opinion, the Preference are likely to advance in price sooner than 
the Ordinary. Paying 43 per cent. to the buyer, there is every likeli- 
hood that the price will rise to 16, as it did a year ago. | 

A Bootch company has lately been registered under the ambitious 
title of the British Electric Plant Oompany, Limited. It has a 


“capital of £100,000, and its objects are those of electrical and genen 


engineers. Bo far we bave been unable to discover any Stock Exchange 
firm which has been approached with the business. 

The telegraph market is inclined to be what brokers call “ droopy.” 
Anglo-American issues are out of all favour, but there is still a weak 
bull account existent in Anglo-American, With the American 
railway market depressed by reports of crop troubles and Berlin 
failures, it can hardly be expected that the American telegraph 
companies will do much more than maintain their last year’s figures. 
The Esatern securities ате hard, bat no business is doing in them. 
There have been small sales of Western Telegraph shares, and the 
dealers are extremely disinclined to bid anything over the bottom 
price for them. 

The ill-fated Bassman Electric Miners’ Lamp Company reports that 
its balance to the bad is now £3,827, and the directors say ths 
either fresh. capital must be raised or the company must go inte 
liquidation. There has been no market for the shares for months, and 
to us it seems that the liquidation courte would be the better. one for 
the shareholders to adopt. 
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SHARE LIST OF ELEOTRICAL COMPANIES.—TELEGBRAPH AND TELEPHONE COMPANIES. 


Present KAMB Olosing d 
Issue, June oth. June 18ch. s pum 
1900. 
Lowest. 
110,900 African Direct Ф Debs. eee 100 —104 100 —104 ee 60 
125,000 | Amazon а Telegraph 53 б Bebe „ Nos. 1 to 1,250 Red. Pis 85 — 90 85 — 90 is és 
875, 520 Anglo-American Telegraph ee Ir) eee өө е — 65 61 — 64 eee 
' 8,062,240 Do. do. 63 D Pref. cos - ees. [DU 6 N 1144—1163 114 —116 uM 114} 
8,062,240 Do. do. erred... .. p в| 181— 14 |18 — 183. | 1 18% 
44,000 99 Nos. 1 to 44,000 000 eee eee rr) oe — — 84 eve T) 
10. 000, C UUR Oable eee TT) eee [I1 ooe eee | 165 —175 105 —175 TT oon 
1,563,0781 Do. do. Sterling 500 year 4 Y Deb. Stock Red. 02 —104 [102 —104 1022 | ... 
16,000 Ouba Telegraph ... eee eos 00 see eee 7 — 8 03 — 7$ 7 seo 
13881 Do. E: Ф Pret. 60 eot eee eoe [TII p. 5 2 pim 163 162 163 
Direct Spanish Ogre ee eee eee 006 eee сга — б oe 006 
,000 Do. do. d 10 Oum. Pref. eee СІІ) 9 — 10 9 — 10 ee ‚ өөө 
80,000 Ро. до. ék Debs. eee eee eee 101—105% 101 —10⁵ ee 000 
60,7101 Direct United States Oable 25 * эй llj— 13 111— 12 114 | 1H 
120,000 Direct West India Oable, Sh 4 Reg. Deb. [I eee [II] 100 —108 100 —108 TT "T 
4,000,000 | Eastern Telegraph, Ord. Stock. „ » ee 150 —155 {150 —155 162 | 150 
1,796,000 Do. Pref. Stock e. eee 97 —100 97 —100 98 000 
1,483, 2687 Do. Mort. Deb. Btock Red. vee - 111 —116 |111 —116 111j| .. 
250,000 | Eastern Extension, ань and Ohina Telegraph ... 144— 149 | 141— 14j 152 | 148 
Do. 6% (Aus. Gov. Sub.) Deb., 1900, red. ка. E 
6,7001 reg. 1—1 040 8, 100 108 109 —108 eee eee 
9 
26,600 Do. do. NE ,050—8,975, ex 0,400 100 100 —108 |100 —108 " 
800,000 Eastern and 44 бош Africa African Telegraph, 4 % Mort. Dob., 100 —108 1100 —108 ER 
200,000 . 4 „Ms. Debe. (Mauritius Bub. 1 100 —108%, (100-1083, | ... | ... 
180,297 Globe Telegraph and Trasi " вве „е see 114— 233 (4—14 Lig | li 
180,042 Do. ou b Prei. eee eee eee 15 — 164 16 — 154 153 15 
180,000 Great Northern ТУ ee 82 — 84 82 — 84 ove eee 
86,800 Lon end Bermuda 0 < ^ e T Debe, .) 100 „ | o роо —108 оо —08 | |... 
,200 
17,000 m EV 68 — 57 58 — 57 55 ji 
100,0 UU Londen Platine Platino- n Telegraph, 6 eee oog 105 —108 106 —108 eee eee 
72, 680 Montevideo Telephone, 08. "inr to 72,680 ... i 4 on ee 
ET " к 9 Pref., Nos. 110 86,403 x 3 4н 7 
[] ational ын eee 00% eee eot — — TI. 
16,000 Gen. lst Pref. ... 0 eee 18 — 15 18 — 15 13} 0 
16,000 De 8 Oum. 2nd Pref. ees eee ees |, 12 — 14 12 — 14 one eos 
250,000 Do. 5 J Non-cum. 8rd Pref., 1 to 350,000 5— 5 5 — 6 |... |... 
2,000,000 Do. 5 Deb. Stock Red. 98 — 101 | 98 —101 98 А 
171,504 | Oriental T and Elec., Nos. 1 to 171,504, fally paid — l| H- 1 1 H 
100,000i| Pacific and European Tel., 4 Y Guar. Debs., 1 to 1,000... 102 —105 [102 —106 А : 

9 ter’s eee vee eee ee een eee eee soo 71— ei 7% — 8$ 8% ° 

8,881 Submarine Oables Trust 000 eee aoo soe 006 124 —129 124 — 129 ee oe 
000 | United River Plate e 44— 5 5 М ax 
10,039 Do. do. 5 995 Oum. Pref. Nos. 1—16,689 41— 61 m ee 
179,947 Do. do. b p "TT "TT "T 108 —106 108 —106 eee Ty) 
200,000} Went African Telegra б Ф ре ТТ, [TI] 00 eee 97 —100 97 —100 eee ee 

008 | West Coast of America, Nos. 1 000 and 58,001 008 — 1 i— 1 - vee 
160,000 Do. do. 4 Debs., 1—1,500 m Sub. 100 —108 100 —108 eee eee 
889,731 | Western and B Telegraph 4% ра Stool те ө» 102 —105 {102 —105 i T 

76,000 Do. 5 % Debs. ina serios, 1906 ove 105 —108 |105 —108 m T 
96,568 Do. do, do. 6 V Cum. 1st Pref. .. ove 06)j— "7ixd| 64— 7 61 ... 
4,009 Do. do. do. 6 $ Cum. 3nd Pref. ... 6 — 7х4 6— 7 one ө 
80,000 Do. do. do. 6% » Moa. 1 to 1,800 104 —107 104 —107 106 oe 
ELECTRICITY SUPPLY COMPANIES. 
19,061 papa Kensington Hleo. 14. Sup., Ord., 101 to 19,761 4 6 6 1— 8 7— 8 ive m 
12,000 do. 7 % Oum. F e 000 7 eee eee 8)— 94 eee ее 
50,000 Charing Oros und Strand Hloctzicity Bopp ec 7 8%\9%/| &— 9 9 — 10 935 . 
30,000 do. do. A2 0 — eee eee eee 6 ei 8 eee oe 
. 84,000 |*Ohelsea — Bupply, Ord., ... 6 6 16% — 71 — 72 ate 
. 150,000 Do. do. do. J Deb. Stock Bei. 4) „ | 1008 —111 100 —112 | 1108 | 110 
60,000 | City of London Electric Lighting, Ord. . 40,001—100,000 . 1009/69, 495, 943—104 | 9 — 10 91 
40,000 ро б Oum. Pref., 1 to 40 6 6 yes — 184 123 — 184 12H 
400,000 Deb. Stock, “Ыз at £118) all paid ‘ul рай 5 „|. 124—199 124 —129 |... 
40,000 Donuts e of & Вил Prov. E ntl 41 93— 103 9 — 10 - 
20,000; Do. do. - ' 40,001 60,000 6% 6 we |llà— 128 114— m 
200,000 Do. 4495 Deb. Stock Prov. Certe (all paid Rd. ecc eee TI 110 — 118 110 S 118 112 
26,100 | Edmundsons Bleo. oe Ord. Shares evi 575117 051 ow 41— 4 
75,000 NES ЕЯ въ € c % let Mort. Deb. ge .. T s X E M | —104 ine 
110,000 on u orporation, : — — | 1 
49,810 2o d . . 8 Ф 4 TeS éd 4 — 4 ue 
8300 ü do. * со. 5% 00 Db. S edt K Rd. "E * * um та E —102 m" 

,000 eiropoiitan Electric Su , to 62, 5 5 — — 1 14 14 
320,000% є a Pirat Mortgage Debentare Stock 4% 114 —117 [118 —116 a eet 
airs Notting do nissai P тә Deb. Stock Red. .. eos 1 8 9 ino 16% 163 — 99 oe ese 

9 eee eee eee 0 = тт 1 we eee 

40,000 St. James's and Pall Mall Hleotrio Light, Ord. 14 ss 144% | 144— 163 | 14— is 15. 
80,000 Do. do. 7% Pref., 30,081 to 40,080 7 8$— 94 = vs Ves 
12,000 | Smithfield Market ua Bupply, Ord. ... eee ee s: 2— 21 2 — 2i isi ер 
53,000 Bouth Do. E Bu pply, á uibs eve eee ee З — - 4 85 -— 96 ТҮ TT) 
65,000 London ati see - eee 3 4} 4 ге 
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SHARE LIST OF ELEOTRICAL COMPANIES—Oocntinued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


5 I Ü — dong 
— June 18th. . 
Higbest.| Lewes. 
65,000 | Aluminium shares, Nos. 1—65,000 ... ids заа 28— 8} 2H| .. 
90,000 Do. & Ist Mort. Deb. Stock Red. oes 96 —101 eos oes 
80,000 British Blectric on D „„ oon eee 15)— 163 168 154 
52,000 Do do. 6 $ Сат. Pre. .. ... 12 — 18. | 124| 12% 
200,00C Do. do. 65 % Perpetual Debenture Stock 124 —127 1263 
85,0001 F British Eleotrio Works Oo., Ord. £1 shares, 50,001—185, á— 
50,000 Do. do. 8 y А Cum. Pref., 1—50, 000 0 eee eee eee ti— 0 
500 Do. do. 4 % let Mort. Deb. eee eee eee eee | eee 96 99 —101 eee 0606 
40,000 | British Insulated Wire Ord., Nos. 1 to 40,000... ... 15 J 15 4 20 & II — 12 11 — 12 |. 
27,500 Do. do. 6 ФО. Pref. Nos. 1 to 27,500 TT] eee eee eee 6 — 6 mz 6} eee eee 
90,000 | Brush Hecl. Hoging., Ord., 1 to 90,0000. soe 8 $ 5 @ T lg— 2 1g— 2 ц | .. 
90,000 ро. Non-cum. 0 9 1 to 90, 000 6 0 ove 2 — 2} 2 — 21 2 TD 
125,000: Do. do. Perp. b. Stock ooo TT TI) eee 109 —114 109 —114 eee 
50,000 do. . 54%, 69; b 9, “ME d EH MI m 
20,000 15 15 3 31— 14 T 
20,000 woe 066 60е 54— 8 x 53 576 
90, 000 eee 00 eee 112 —116 112 —116 в D 
218,588 TT eve cee 10 — 104 10 — 1 . es 
61,088 . 0 eee eee eee eee 44— oe 
71,447 Do. do. Def. do. eee coe eee eee 5 = 5 Te oe 
855,000 City and South London Railway 000 oes eee eee 14% 23% 171 65 = 68 65 — 68 674 86 
37,500 Do. до. Ord. shares, Nos. 22,001 to 60,000 в өө TI) eos ove — 6 — 7 m 
83, Crompton & Oo., Nos. 1 to 82,098  ... w | CB. | 8&— 4 31— 4 8i; 3 
100,000 oes soe eve 100 —108 100 108 
,261 6 & 6 & - 2 — 2 — a 2 a 
17,189 6 6 е 84— 84$— = > 
844,028 eee T) T) 98 = 95 93 — 96 eee 
112,100 8 $ 0 & [III 2 — af 2 — 21 aa 
25, 7 7 ee Ай — 23— ee e 
140,800 eee eee eee 108 —106 103 —106 coe 
9,6001 7 7 eee 10 == 11 10 — 11 a 
80,000 13 F 14 &| 15 & 1843— 14 13 — 14 131 131 
80,000 7 7 885 = 
50,000 4 € we 110 —114 |110 —114 s 
50,000 10 10 Ф! ... | 21 — 22 21 — 22 311 T 
yt 00 pee е OEC DN 100 . * 
245 ЗА 88h) 9i— — 9 б « 
10,000 64 БФ 513—189) |1832— 184 | .. | .. 
87,850 eee sos eos 15 16 15 84 тт 88 84 — 88 362 36 
150,000 4 y 4 Deb. Bds. Nos. 1 to 1,500 Red. 1909. eot LI) os T) 102 —106 102 —106 “+ ec 
90,000 | Telegraph Manufacturing, Ord. Nos. 1 to 20,000 e . | 8% 129|14—12; | 13—14 | 12 
20,000 Do. do. 5% Om. Prt. Nos. 1 to 20,000 ТТ. eee TY) TI — 6 6 eee aoe 
540,0001) Waterloo and Oity Railway, Ord. Stock  ... „ө e УА 8 9| 8 91100 —108 [|100 —103 sat see 
t Quotations on Liverpool Stock Exchange. 1 Unless otherwise stated all shares are fully раја. 
LATEST PROCURABLE-QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
*Birmin Blectric Supply, Ordinary £5 (tull 8—1 bri Electri ; Ordin £5 (1 
rion acd K s On. 4° Debentures 01 4 00. 106—106. ) 118 lst е residen 6 s £5 (ally paid), Y —H. De 
National Electrio Free d. à ше 101—104. Dividend, 1899, on Ordinary Shares 11 %. 
о Ashton, and Hyde 0 (410 cd: Ord., 171—184. T. Parker, £10 (fully paid), 173. 
Pref. (41 ), 10—11. 
* From Birmingham Share List, | Bank rate of discount 33 per cent. (May 24th. 1900). 
MAREET QUOTATIONS, Wednesday, June 13th. 

CHEMICALS, &о. This week. | Last week. | Ine. or Dee. METALS, &o. (sontinued), Tule week. | Lan week. fro. or Dee. 
5 өө ee owt. ЫЛ N ee Oopper Sheet ee й * 
в n N ee ee ee S OM sl st. өө р и ee os ee per ton £84 = > 
a n Oxalio .. oe m per сті. n ө өө в n (Electrolytio), Bars .. per ton £81 es 
а „ Bulpburio .. oe ee per owt. s өө e " » eets.. per ton £90 ee 
a 131 se ec per owt. pe J- "T 6 m m ee per ton £84 ' . 
е Ammonia, ee per ton ё 284 . 6 m н Н.О. wire per Ib. 12 А 
в »" и eo e. per ton 481 881 e f Ebonite Rod oe ee ee per Ib, a eo 
a Bl powder ee ө» per ton 41 £1 oe f „ Sheet .. „„ per lb. 11 oe 
a Вима of Oarbon ee ee per ton 215 215 ve n German Silver Wire ee өө per Ib. ee 
eBorax . .. ee eo ee per ton #17 #17 oe А Guita- fine oe „ per Ib. 8/- to 8/6 ee 
a Bensole (90 oe eo ee peor gal. 1/- ЧА өө А India-rubber, fine oe рег Ib. 8114 to 4/1 2d. inc. 
а * 9 ve ee per gal. 4 ee Iron, Charcoal Sheets .. per ton £18 ee 
251 о „„ өө рег £26 vs $ a e percepi per ton 69/6 es 
ё Nitrate ee өө өө per ton 4% 896 "T! [| a according to size рет don From 411 oe 
a wn White Sagar өө ee per ton 481 481 oe „ Вота, vy se per ton 707 to 72/6 os 
. п Peroxide .. .. ee ade n gw Am „ Wire galvanised No. 8.. per ton i da is 5s. dec. 
aN 1 З е (90 % as рет d p Lead, English Ingot .. ee per ton £1176 2/6 inc. 

О, ee oe ee ee рег qal. " 6/6 ee 9 " н "P eo per ton 418 10 Р 
a Potash, in e. per 4d. Ё m Manganin Wire No. 28 ee per lb. 8/- - 
a „ Qaustie % ee Por ton 94 eM са p Mercury .. . +. per рой £9 10 us 
а 8 Bisulphate  ..  .. per ton £95 £96 T d Mica (in original cases), small per ib, | 8d. to 9d. ee 
а ee ee ee ee per cwt. 68/- 68/- ee 4 & и и edium per lb. 1/9 to 2/9 ee 
a Bulpbate of Magnesia . ee per ton 44 10 44 10 m 4 „ y per lb. | 8/8 to 7/8 Ps 

Bulpbur, BSablimed Flowers .. per ton 0 46 oe p Phosphor Bronse per Ib. 1/1 to 1/4 dr 
а „ Recovered .. . per don 4510 as 10 йн 7 bars &roda per Ib. | 1/1 to 14 = 
& и — ee өө ee рег ton 45 4&5 ee p " rra r p & sheet per Ib. From ee 
oo white 70°.) .. per ton иц xr us BH 1 T E ES рег ов. 1014.10 1) ee 
e „ Bizhroma,casks . Per b. 644. 814, p T Steel, Magnet, вооа to deso'p'n p. ton | From 415 Ен 
METALS, &o. ена араа Н £140 to "е 
Alumintum 5 pa ууа e 2294 T 5 ee ee oe es 5 on £1 ino. 
’ ee 1 oe " IT eo oe 
р Babblu's metal 7 рег ton | £80 to £160 | 280 to £150 2 1. wireNos,1t016 .. . Per ib. ШӘ 2: 
в Brasa (rolled metal $* to 13") basis per Ib. р ' p White Anti. friction М 
) .. . per lb, 1044. а “ White Ant " brand .. per ton | 440 to 470 | 440 tor - 
: " „ (solid drawn) per 5 9а. . | Yarns, Bingle 10ib. bundles pr ap ба. s 
с Copper Tubes (brased)..  .. Per Ib. 104 1143 J ч Hemp. f pi libs, . perib.| 1 ss 
си „ (solid drawn) .. per lb. п | uta. ' | ј n 3 - Erde ‚101. per „> "n 11 wie 
UM Pav (Daat W ‚ AA и d k жїл, Shoot (Vielle Montagne bad.) ра. | 225 Tae £35 15 nets. | Ж 
Qv рьш ed b Quotations 
e Messrs d. Door & Oo. bs Inde Ruble, Gotie-Percha, and гун Nerd Ashby, Led. 
b The British Aluminium Company, Ltd, ph Works Company, Lid. n Мева. W. T. Glover & Oo., LA. 
в Meere. Thos. Bolton & Boas. Meesra, James & Shakspeare. ~ Mesers. Р. Ormiston ё Soma. 
4 Mera. F. Wiggins & Sons f У егете, Jackson & Till. Mesers. Jobnson, Mabey & Oa., Laa. 


ө 
e Meears. Frederick Smith & Oo, 6 Messrs. Boiling 8 Lowe P The Phoapher D Company. Led, 
1 Mesme. Bear; C. Zee & 06, 


——— ————————— ÁÀ— 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


А FRIOTIONLESS MOTOR METER. 
By B. EvEnsHED, Associate Member. 
(Abstract of paper read May 10th, 1900.) 
(Concluded from page 987 ) 


Ювесвірттон or Fricriontess Maren. 


The essential workiog of the author's meter are shown in 
fig. 2. The armature, a, dish, Р, and train-driving coils, Di Dz, 
are mounted on a mild steel axle, a. The axle has a hard steel point 
at its lower end resting in а jswel cup, 7; its upper end.has no 
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Fic. 3 — Ахтар Bro- 
TION SHOWING DETAILS OF 
MaaGnetio SusPEssion IN A 
FRICTIONLESS METER. 


Fic. 2.—GxWNERAL ABBANGEMENT OF 
Astatic FnRicTIONLEeS MERTER, 


mechanical support, but is maintained in position by the tio 
attraction of an iron rod, B, which is magnetised by the brake 
magnets, м x, through an iron yoke, y, and forms the supporting pole. 
The distance between в and the end of the axle is adjusted, by 
sore в in the yoke v antil the vertical force nearly suffices to lift 
the whole weight of the armature, brake, and other parts attached to 
the axle. The arrangement is more clearly seen in fig. 3, which isa 
section through the magnetic pivot. A magnetic pivot of this type 
may casily be made to support a weight of from 100 to 200 grammes. 

The commutator, к, is placed beneath the armature, and the wheel 
brushes, b ö, are pivotted in frames attached to an ebonite a B. 
The commutator and brushes are shown on an enlarged scale in fig. 4. 


The segments are fine iridio-platinum wires supported at one end in 


an ivory collet and entirely free at the other end, where they impi 
and roll on the brush wheels. The commutator is about 8 mms. 
diameter at the rolling circle; the wheels are about 36 mms. 
diameter, so that they make one revolution to 12 revolutions of the 
commutator. 


The pressure current is led to the brush wheels through their 


frames, and to ensure good contact between frame and wheel the step 
bearing of each wheel is an iridio-platinum pivot resting on a fiat 
plate of the same metal. 

A drum-winding is used for the armature, a break being made, in 
the ordinary course of winding, in each parallel, in order toinsert the 
‘two little coils, D; Da Taus D, is ia series with one of the two 
parallele of the drum-winding, and р, in series with the other; they 
are consequently each traversed by one half of the whole armature 
current, and since they are, electrically, a part of the armature 
circait, the current in them is reversed twice in each revolution of the 
axle. D; and р; are inserted at corresponding points of the dram- 
winding, so that their currents reverse at the same instant, and they 
are coupled up so that the two currents flow in the same direction, 
and to all intents and purposes р, and р, behave like one coil. 

Fig. 5 shows the connections of the train-driviog coils in diagram- 
matic form, a Gramme winding being substituted for the drum for 
the sake of clearness. 

Surrounding the train coils pi and Ds, but not touching them, is a 
ring of soft iron, P (fig. 2), forming part of an iron lever L, mounted 
on а horisontal axle, p. т, is magnetised by induction from one of 
the brake ‚ an iron bar, а, serving to complete the magnetic 
circuit between a and n. The induction leaves tbe ring pole, P, and 


passes radially through the train coils into the axle, aud P conse- 
qtently experiences a vertical force alternately upwardrand down- 
wards as the currents in the train coils periodically reverse. The 


a, Axle; r, insulating collet; w w, iridio-platinum wires forming commutator 
segments; b b, brush wheels; 1 1, iridio-platinum bearing plates and pivots. 


Fia. 4—Exastio Ооммотатов. 


result is that L. oscillates on ite axis, making a double stroke or com- 
plete cycle олса in every revolution of the armature. Tho motion of 
the lever is limited by stops, and is communicated by means of a рут! 
to a ratchet wheel, w, which is attached to the first axle of tho 
counting train, т. 


It will be seen at onca that this devica opposes no retarding 


moment on the armature axle. The only т зсапіса! force called iato 
play is ia a vertical direction, and has no component tending to turn 
the axle. The train coilsand magnetised lover form a reciprocating 
electric motor, and during the time the ring pole is moving up (or 
down) there is a back I. M. F. in tha train coils, and the prodaot of 
this back E. M. F. into the armature currant and the time give: the 
consumption of electrical energy per stroke. It is, of course, equal 
to the mechanical work done—prodact of force on Р into length of 
stroke. The force шз Dres is far greater than that necoseary 
to drive the train. The on of au ordiuary train is just overcome 
bya turning moment of about 4 dync-cms. appliod to the worm or 
pinion commonly used on a meter axle to gear into the first wheel of 
the train; 6 dyne cms. will generally Көөр a traia running ab a speed 
a good deal higher than anything save a short circuit can produc». 
The author has tested many trains taken ont of different electric 
ко and, cariously enough, they differ very little as regards 
ction. i 
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Fig. 5.—Diaaray оғ OommEOTIONS BETWEEN ARMATURE AND 
- Tram Ooms. 


Now if the train were geared to the axle in the usual marner, and 
required a moment of 6 dyne cuz. to keep it going, the work done by 
the meter in driving the train being, of course, 27 times this moment 
in each revolution, would be about 28 erge. The stroke of the train- 


driving lever is about 1:0 cm., so that the force upon it must be at 
least 10 = 98 dynes. The forca actually obtained is about 750 


dynes, which leaves an ample margin for accidental friction. It is 
assumed that the lever does no useful work on its return stroke. Я 

А number of different forms of this train driver have been designed, 
and several of them have been tested in actual work. Fig. 6 shows a 
modification characterised by the same fundamental principle, 
namely, a ooil producing an alternately upward and downward 
force upon the free end of a lever. In this modification the two 
train coile, Di апа D, are ccupled back to back, so that they prc duce 
& consequent pole in the between them, and the movable coil 
attached to the end of the lever is alternately forced up and diwn. 
This coil forms part of the series resistance in the armature circuit, 
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and carries the whole of the pressure current. Fig. 6 is intended for 
alternate current meters, where а permanently lever 
would, of course, be useless. 

The whole of the working parts of the moter, with the exception 
of the main current coils, are attached toa light framework, which is 
bolted to the top of the casting which forms the back, top, and 
bottom of the meter case. The other three sides of the case are 
formed by a bent sheet of zinc, which is screwed and sealed to the 
casting. The terminals project below the bottom and are covered by 


"E 
СИДА 
err 
келе, v 7 
" e., ЧАТИ. 


летя 
. tete ew 


Fia. 6.—Tram Cors лир LEVES ғов ALTERNATE CURRENTS. 


an insulated box, which may be sealed after connecting up on the 
consumers’ premises. The Foucault brake is in the form of a shallow 
dish, and the two brake magnets are fixed in positions which make 
it impossible for any excers of current in the main coils to - 
netise them. Their stray field is at right angles to that of the 


Rasan or FRicTI0NLESS METER. 


A meter in which frictional resistance is so small as 3 dyne-cms. 
will obviously have an unusually long range, even if not be done 
to correct the small remaining friction error. If the same ts are 
imposed as were assumed in making up Table I., namely, about 1 volt 
drop in the main coils and 3 watts wasted in the pressure circuit, the 
meter may be wound to give а maximum driving torque of 15,000 
dyne cms. Tho friction is then only 0 02 per cent. of the full-load 
EM resulting range snd uncorrected errors are set out in 


TABLE 1I.—ERRORS оғ UNCORRECTED “ FnRIOTIONLESS" METER. 
Maximum Driving Torque = 100, Friction = 02. Full Speed = 100; 


Arbitrary units. 
Speed numeri- e 
Diving moment кино cally ^ qual to 5 


Standard range = 1 to 250. 


„рене g g шр нш oim 
1 . range may be greatly ga 
device to compensate for friction. І | 

The author believes, however, that if advantage is taken of the 
enormous reduction in friction to improve the meter in other ways, 
even at a sacrifice of some part of the long range, a more аайы ы 
seryioeable instrament will be secured. An examination of the 
available statistics * shows that on an average about 50 8.0 P. pe 
or their equivalent are wired per consumer. If we assume these to 
40-watt lamps, the maximum load of the average consumer will be 
about 2,000 watte and his minimum about 40 watts. Now the meter 
installed may be assumed to be wound for 2,000 watts, so that to 
sis бор correctly at the smallest load the standard range may be 

uced to 1 to 50. 

A reduction of range enables us largely to reduce the power wasted 
in the armature circuit, but a limit to this reduction is imposed by 
the fineness of the wire it is possible to employ upon the armature 
and in the series resistance. On this account it is at present not 
advisable to reduce the pressure current below 0:01 ampere, and this 
value has therefore been adopted for all voltages. The waste of 
power in the armature circuit is then 1 watt for 100 volta, 2 watts for 


* The author bas made use of the excellent analyses published 
Lighining. р | by 


200 volts, and so on. The voltage drop in the main coils may be a 
left at 1 volt, this being only 3 per cent. on the 200. volt supply, 
which is now being rapidly adopted. | 

An additional improvement in accuracy has been secared by 
making the moter astatic, so that it is not affected by external 
magnetic forces. 


AsTATIC Maren, 


The astatic meter has ite armatare divided into two equal portions, 
placed one abore the other, on the axle, as shown in fig. 2. These 
two , although physically separated, form one complete drum- 
winding connected toa single commutator. Following the process 
of winding a drum, the first coil will be wound on the lower spider; 
the s:cond will be wound on the upper spider in exactly the same 
position as regards szimuth as it would ordinarily occupy if wound 
on the lower armatare, but it is wound in the opposite sense. The 
third coil is on the lower spider; the fourth on the upper, and 
reversed in sense. Thus numbering the coils in succession, all the 
odd numbers will be found on the lower half armature, and all the 


4 
in opposite senses, their magnetic fields being in ор 
This reversed coupling is, of course, necessary to drive both parts of 
the armature the same way, but it has the incidental advantage that 
it greatly reduces the stray field of the main coils, and so renders the 
brake magnets doubly secure against excessive carrents. 

The advantage of an astatic armature is, however, only gained at 
the cost of a reduction in driving torque, for the field in which the 
armature rotates is halved, although the number of turns on the 
armature iteelf remains the eame as before. 

The astatic meter is wound to give a driving torque of about 2,000 
dyne-cms. at full load; the current in the armature circuit bsing 10 
milliamperes, and the drop in the main coils 1 volt. The frictional 
resistance is about 2 dyne-oms. when the meter is new, and the tests 
to be presently referred to show that a frictionless meter will ran for 
DAY million revolutions before any serious increase in friction takes 
p 


OCoMPENSATION FOR REMAINIXG Fatorion. 


The initial value of friction is compensated for by means of a little 
strip of sheet-iron placed within the field of the main coils. When 
once magnetised by the main current, the coercive force of the iron 
is sufficient to provide the emall driving moment required to 
overcome friction, Oompensation for friction will cause a meter to 
run at no load if it is subjected to vibration; bat the elastic com- 
rautator has a directing moment upon the axle, which prevents the 
meter from running until the driving torque is two or three times as 
great as the moment of friction. Hence it is impossible for the com- 
pensator to start the meter or to keep it r The corrected 
meter starts with from züdth to güvth of full load, and basa standard 
range of about 1 to 200. 


Fase, Lead in Watts 


e Points determined by the author in July, 1809. 
© Points determined by Mr. Rennie at the Board of Trade Laboratory, 
September, 1899. At a, Mr. Rennie's observation falls exactly on a point 


determined by the author. 
N.B.—The horizontal lines are drawn at intervals of 1 per cent. 


Рта. 7.—Ovnves ғов Mergers Nos. 9 anp 4 SHOwING VABIATIONS 
or Constant WITH Loap. 


The range and of a corrected meter are well exemplified 
by the two curves given in fig. 7, which show the variation in ths 
constants of two meters having a ratio of avout 1 to 1,250 between 
fricticn and full-load torque. Although these meters have a muck 
larger frictional resistance than is now obtained, уеб as regards 
accuracy and range they are very nearly identical with the astatic 


meter. 

Тһе larger friction ia metera Nos. 9 and 4 arises from the fact that 
they were made before the adoption of the elastic commutator and 
other improvements. The frictional resistance in meter No. 3 is 79 
dyne-oms., and the driving torque at full load is 10,000 dyne-cms. 
These meters are both slightly under-corrected. The Board of Trade 
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limits are, however, nowhere exceeded throughout the whole range 
from 0 to 5,000 watts.” 


Tiers FOR ENDURANCE. 


Prolonged trial in actual service is, of course, the only conclusive 
teat of the trustworthiness of any novel apparatus, but the tests to 
which the frictionless meter is being subjected show already that the 

m has a remarkable power of endurance. Two meters had 
been made in 1898, and after many trials with different forms of 
commutator and train driving apparatus, in the course of which 
No. 1 meter had made between three and four million revolutions, the 


exception of the few hours sar ig in making friction tests. Tae 
tests made up to the date of wri 


Tasca ПІ.—Ерісттон Tzsts o» Marar No.1. Тиш METEB was 
BraRTED OR May 257TH, 1899, AND HAS BEEN RUNNING AT ABOUT 
80 REVOLUTIONS PER MINUTE CONTINUOUSLY SINCE THAT БАТИ. 


Date Total revolutions Moment of frictional resistance. 
= of armature axle. (dyne-oms.). 
May 25th, 1899 ... 0 Not measured accurately, but 
| abont = 7 dyne-oms. 
June 28th 90 000 3,460,000 6'8 
Вер. 96th „ . 13.275.000 6:8 
March 30:5, 1900... 29.046, O00 702 


The standard pressore current is 10 milliamperes, but for the par- 
poss cf Di em ip THEA to 33 . 5 order 0 шк 
е running down in sparks upon commutator w | 
traie colla are reversed the same as it is with the standard siz: of 
train coil—No. 1 being fitted with a smaller train coil. During the 
first few weeks some sparking was visible, but this hae gradually 
diminished, until at the present time sparks are only seen occa- 
sionally. There is no apparent wear either on the commutator wires 
or on the brush wheels. Platinum in the form of black powder clings 
to the inside of the wires, and has also settled in a ring round the 

axle inside the commutator; otherwise there is no visible change. 

As soon as it was seen that the elastic commutator was a step in 
the right direction, No. 2 meter was similarly fitted, but with a com- 
mutator having much finer wires—about 4 mile, diameter—and with 
brass brush wheels lightly gilt upon their edges. After long tests 
with different pivote, during which time the elastic commatator 
made 34 million revolutions, No. 2 meter was put on to the.100-volt 
circuit on October 12 zh, 1899, and it has been running at abont 57 
revolutions per minute day and night sipcs»that date. Periodical 
n E ram have been made, and the results are given in 


Тавгв IV.—Fatotion Trers“ or Mermen No 2. Тиш METEB was 
BSrARTEO он Оотовив 19тн, 1899, AND HAS BEEN RUNNING AT 
ABOUT 07 REVOLUTIONS РЕВ MINUTE CONTINUOUSLY mon THAT 
DATE. 


! Date Total revolutions Moment of frictional 
° of meter axle. resistance (dyne-cms.). 
Oct. 12th, 1899 ... -— 0 32 
8 КА 35 100 21 
» 18 „ dus 29 
„ 10th „, not noted 24 
и 2th p ... i 32 
Nov. 7th , .. in 2,088,000 29 
n 20th p se isi 3,080,000 30 
Dec. An ” [IIl coe 4,313,000 b 2 9 
Jan. 29th 1000 ies sis 391 
„ goth „ .. 7,233,000 35t 


* For methods of measurement see Аррепйїх. 

+ Commutator observed to be making irregular contact. After making test, 
. examination showed a fine hair wound round and entengled in commutator. 
The hair was removed as carefully as possible without taking the meter to 


pieces. 
t Taken immediately after removal of the hair. 


No. 2 meter is fitted with a standard train coil, and the pressure 


which n CV 

d have 
been taken to 
кө dust and dirt away from them. They are running in a dirty 
wor 


friction noticed with No. 3 meter а розу due to the collection ої 
dust—which is very visible—within the step and in the 
brush wheel bearings. The norma! speed at full load has been fixed 
at 50 revolutions per minute, so that No. 2 meter is running 14 per 
cent. and No. 1 meter 60 per cent. above full speed. 


© Meters Nos. 8 and 4 are in use in the meter testing department 
of the Marchester Corporation as standards for checking the accuracy 
of other meters intended for commercial purpcees, and the author is 
indebted to Mr. Wordingham for his permission to make use of thes 
curves rel кошш the a kindly, certificate. а 
thank Mr. Rennie, who very supplied a copy 
the tests made at the Board of Trade Laboratory. 


If we assume the average consumer to use the equivalent of 1°8 
hours at full load each day, hie meter will at the above speed (50 
revolutions per minute) make 2,000,000 revolutions per annum. No 2 
meter has therefore been subjected to wear and tear corresponding to 
five years’ service, while No. 1 meter has run for a period correspond- 
ing toabout 14 years. Those figures are mentioned in order to enable 
the value of the tests to be estimated with some sense of propor- 
tion; they are not adduced as in any way a substitute for the test 
of hard work under all the varying conditions necessarily imposed 
upon supply meters in every-day use. 


PossrprLITY OP FUnr Hun REDUCTIONS IM FRICTION. 


pete ge rca a blag at 
on, some е 
limiting value has not yet been . 

It seems not impossible to reduce the 1:6 dyne cms. of total ealoulated 
friction to 0:45, or say 0:5 d отв., a reduction of 11. This 
should be subtracted from the lowest observed value of the frictional 
resistance in No. 2 meter, and would bring the initial friction ina 
new meter down to about 1 dyne cm. 

The author is now investigating the bahaviour of different kinds of 
step bearings for use in meters with a view to the determination о? 
the ре having the greatest power of endurance. 

With an electric supply, ene is what the consumer wants, 
and what he pays for, and for lighting purposes he must have 
the energy supplied at constant pressure; the elec- 
tric meter cannot be allowed to absorb more than a very small 
fraction of the energy and pressure of supply. It is clearly of the 
greatest importance that every cause of mechanical friction should Ъз 
ascertained, and, as far as possible, removed. It was with this con- 
viction that the author, quite in the carly days of public electric 
supply, set about devising means for diminishing meter friction, and 
the outcome of a good many years of experimental work is the meter 
described in this paper. It is not ed for it that it is in all 
what а meter should be, but the author hopos it 
pir оа заа мор ошоо. | 


mounted many difficulties and led to 8 
о con e 


commutator wires enough to provide the necessary 
elastic rol contact—an idea which has been with the 
Hi iest ts. 


Appendices I., II. and III, the methods of calculating and 
m the armature and brake torque and friction are set out at 
length, with numerous data relating to these quantities. ] 


ADDRESS TO THE NEWCASTLE-ON-TYNE 
LOCAL SEOTION OF THE INSTITUTION 
OF ELECTRICAL ENGINEERS. | 


( Abstract.) 


(Concluded from page 989.) 


Ix connection with the coherer of the Marconi system which 
coheres in response to an electric flash, it is singular that Mr. 
Augustus Stroh has observed something akin in the adhesion of turfaces 
when traversed by an electric current. : 

It ів sald that, € by the savants, Prof. Hughes, tho cruelly 
neglected scientist, did not go further in antici fele- 
graphy than as brought to light last year. Like Cavendish, it is a 
pity he did not publish his researches at the time. 


Newoastle is famous for o work; well, first we have Lord 
Acad в hydro-electrical fonal mac of 50 to 60 years ago, 
owing 


trification produced by steam rushing through an 
orifice, and then we have Lord Armstrong's great work of 1897 on 
the Electrical Movements in Air and Water.” Second, in the order 
of date, comes Joseph Wilson S van, F. R. G., of Nowcastlo-on-Tyne, 
the inventor of the Swan lamp, which assumed practical form in the 
autumn of 1880. | 

Mr. Swan himself laboured and experimented with the incan- 
descent lamp in the decade 1850—60; he used carbon strips in loops 
and s carbonised ia Wallace’s Forth inc жеры kilns in 
crucibles filled “ирле charcoal, but the а ble mechanical 
air pumps gave а bad vacuum for such a purpose. Yet, at thls early 
date, Mr. Swan had the neceseities cf the case, a cheap 
source of electricity, an excellent filament and a good vacuum. 
^ Barly in 1679 Mr. Swan brought some lamps to the historic Post 
Office battery room for measurement of current and resistance, when 
it was at once apparent that filaments made from cardboard parch- 
mentised and carbonised were unsatisfactory, their resistance was low, 
the current absorbed was high, and the bulbs quickly blackened. At 


* Delivered at the Darham Oo of Paytical Science, Мау 165b, 
1900, by the first Chairman, A. W. viside, M. LE. E., Saperintend- 
Magineer of the North-Hast (North) Distzict of the British Postal 
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these interesting and never-to-be-forgotten teste, Ohm's Law and 
multiple arc were much in evidence, all Pap Poet experiments 
pointing to low resistance conductors and high filaments as 
the solution of the domestic lighting problem. 

The filament was the crux of the problem, and as late as April 3rd, 
1880, after much work in the meantime taking four lamps as samples, 
their cold resistance was only 38, 45, 47 and 65 ohms, and 34 amperes 
only made them red hot ora little more. But on June 15th, 1880, 
Mr. Swan gave me the pleasure of testing one of 120 ohms, and 
another of 118 ohms resistance. 

This happier result was brought aboat by carbonising crotchet 
cotton, a true filament. After this Mr. Swan made such yprcgress, 
that by the Autumn, Lord Armstrong's Oragside House was Installed 
with 20 lamps; and on November 24th, 1880, Mr. Swan brilliantly 
illuminated the auditorium of the Institution of Civil] Ba in 
Great George Street, Westminster, to the delight of a distinguished 
audience of the members of the Institute of Telegraph Engineers 
and Electricians. | 

Mr. Swan, during these three years of labour, was running a neck 
and neck race with Edison and Lane Fox, each on independent lines, 
none the less honour to each of them; and all Newcastle men are 
роо ше a eam Sias in their city one of the most valaable 

ven 


tions of the Victorian Юга was conceived and developed to a 


practical issue by Joseph Wilson Swan. 

. Bince then, at Bromley in 1885, Mr. Bwan invented the cellulose, 
or nitro-cellulose . a coagulating medium, such 
as alcohol, without which high voltage copper-saving lamps of 
to-day would not be. 

This material is also the basis of the artificial silk of to-day. Ii is 
вот produced in a viscous form that can be moulded, enormously 
increasing ite use in the arte. 

. It is worthy of remark that Swan foreshadowed the Faure pasted 
plate, which Kelvin brought in a box from Paris containing a 
million [соро of energy. At his lecture before the Li 
and Philcsophical Society of Newcastle-on-Tyne on February 
1879, when exhibiting a crude lemp, he spoke of the need for storsge, 
and showed a modification of the Planté cell, in which there was the 
novel feature of spongy lead having been deposited around the frillings 
of the peroxide element previous to oxidation to form what is now 
called the + or positive element. 

Bwan's domestic lamp suggested a large incandescent lamp as a 
rival to the arc, and early in 1887 Mr. T. W. Edmundson, a ple 
of Mr. Bwan's, succeeded in making the sumbeam lamp, of from 
100 op, to 500 ор, or even up to 2,000 or. which, as а 
servival of the fittest, has managed to more than hold ite own 
with its rivals. It is of honourable mention as a Tyne- 
F in other lamps, the filament waa the crex 


tinction by his invention of the turbo-generator. For the horse- 
power dis e it is, perhaps, the lightest machine in existence, 
ectly elastic in its bearings, and said to 

to mec maintain. 


The first condensing turbine of the radial flow type was of 200 ир. 
and at a speed of 4,800 revolutions per minute, drove an alternation 
of 150 Kw. output. It was tested by Prof. Bwing, and the general 
result of the trials was to demonstrate that the condensing steam 
turbine was an exceptionally economical heat engine. With a steam 
pressure of 100 lbs., the steam being moderately superheated, and a 
vacuum of 28 inches of mercury, the consumption was 27 lbs. per 
Kw.-hour, which is equivalent to about 16 Ibs. of steam per indicated 
horse-power. This result marked an era in the development of the 
steam turbine and opened for it a wide field, including some of the 
chief applications of motive power from steam. At thie d (1892) 
turbine alternators of the condensing type were placed in the 
Newcastle, Cambridge and Scarborough Electric Supply Company's 
stations, and soon afterwa:ds several 600 н р. of the non-condensing 


of experts from Germany, Prof. Ewin also present, 
with the following remarkable results. At the f p 

and with a steam pressure of 130 lbs. at the 
superbcat, the ergine driving its own air pumps, the consumption of 
steam was found to be at the rate of 18: 
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wi 
in the turbo-generator, a series of steam guide blades and a oor- 
series of interposed blades for the steam to im 
the diminution of pressure with step being probably but § Id., 
the resultant circumferential velocity is one that is easily dealt wit 


in расо, вау, 2,400 revolutions per minute which allows direct 
coupling. 

On the other band, if all the energy is absorbed in one wheel, the 
resultant circumferential velocity beyond practical control. In 


the Laval turbine its 30,000 revolations per minute must be reduced 
by gearing when practically applied; this limits security from break- 


~ either ele 


down to machines within and up to 100 Ep.; beyond that disaster 
follows. Inthe Parsons turbo- r the centre of gravity ol the 
moving mass coincides with the centre of the figure, or the 
itia nili, gravity, on accoant of the provision ma’e for 


At the present time 10 large towns ia thie district, including New. 
castio, Gateshead, Sunderland, South Shields, Tynemouth, Wallsend, 
Middlesbrough, Btcckton, Dar 3 and: West Hartlepool, have 
power houses in active operation or in course of rapid 
construction. In Newcastle we have two services, that of the Nowsastle 
and District Electric Lighting Oompany, vrojscted by the Hon. O. A. 
Parsons, late in 1888, and that of the Newcastle-on-Tyne Electric 
Варріу Company, projected by Dr. Robert Spence Watson in 1681, 
but not bronght to a practical issue until 1888. The original turbo 
generators are employed at a speed ої 4,8CO revolations; the later 
er py pue . with a pressure of 1,050 volts and a 

denoy : 

Last year the company generated 1,571,650 units, sold 963,623 
wnits, and the peak reached 756 amperes upon an installation of 
"Tho Neweastle-on Tyne ‘Electric Bepply Oompany'e plant is the 

e Newcast. : apply Oompany's t 
very antithesis of that of its companion company, the District,” 
where, as described, it is light, ha velocity and elasticity in lien 
of momentum or inertia of mass. | 

That of the “ — is slow moving and heavy. Horizontal 
com long- stroke Oorliss engines of 70 t» 80 revolutions and 
Mordey dynamos up to 150 xw each. | 
cs : ign are of Robey & т! ironia make, and 

with p expansion » дате ormed admirably ; 
daring the 11 years’ no шай È 


In 1899 the company generated 1,517,311 units for the supply of 
an installation of 1,92 watts, reacbing a peak of 416 amperes 
Spon A NIE OE 990,551 units, the number of consumers being nearly 


Both companies use rubber cables, the District” using a complete 
network of high tension single cables in iron pipes, and the “Supply” 
a network of concentric cables in iron pi Rabber insulated 
cables, if not starved, and treated properly, either wholly concentric, 
or wholly single pairs in a uniform atmosphere and a uniform 
mechanically protective environment, give little trouble. Both com- 
panies have cable 10 years old still doing excellent service. 

Both companies are developing direct low tension services in con- 


gested places. 

Dr. Wateon's Oompany has two accumulator sub-stations, one in 
operation, another on the eve of practical employment. They are 
tal. If successful, both technically and commercially, they 

mark an important step. Accamulators may be when 
there is no other use for the „ and employed to take the 
peak off. The transformation losses are roughly comparable with 
— transformation losses in central distributing power bone 
emes. 


electro-chemical 
Alternating currents no brushes will do all the 
Simplicity is what is wanted, not complication. 

With reference to electric traction, I would like to express my 
unqualified condemnation of the extremely short-sighted policy of not 
starting with a double track right away in the busy towns of this 


It is only excusable when there is lack of width, and that is rare. 

The of а circalar I sent out to ascortain the number of 
employed on electrical work in this district gives the i 
approximate figures: 


phs and telephones eos ees M een 3,900 
Electric supply companies ou S. 335 
Manufacturers ec? oes eee eee eee 2.400 
Installers — ... - oes ET — ... 219 
Sandry Employment эзе 006 ees [E] 146 


7,000 


THE ELEOTRIO SHOCE FATALITY. 


Om Saturday the Wolverhampton Borongh Ooroner (M 
Wilcock) resumed the 


B. A. 
of Daniel Trawford and | 


f. 
nest at the Town Hall respecting the deaths 
uel Olulow, who, as stated in the Brsc- 
{ 


— — ie, 
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CAL Havrmw of last week, were killed by an electric shock at Mars 
Ironworks, near Wolverhampton, on May 316. Меге. George 
Adams & Sons, Limited, the proprietors the works, were repre- 
sented by Mr Wright, solicitor, and Mr. F. J. Sharpe appcared for 
the relatives of the dt ceased men. Mr. Ashworth, factory inspector, 
was also present. 

Вамов MEREDITH, а bar weigher, of High Street, Sedgley, said 
that he was working at Mars Ironworks on the night turn on May 
Sie. At about 10 o'clcck be saw Clulow lying on bis back in the 
cabin, with his left hand on a wire which was used to draw an arc 
lamp upand down. As he (witness) down to pick Olulow 
up his d touched the same wire that deceased had hold of. He 
received a shock which went right up hie arm. Не ran away and 
raised an alarm. Witness had caught hold of that particular wire 
“many atime,” and he had seen others do thesame. He did not 
know there was any danger. 

By Mr. BHAnPB: It was possible to go past the wire without 
touching it. Oa the night named witness touched it accidentally. 
He had not heard of other men baving had shocks from that wire. 

Garos Manson, puddler, of Bristol Street, Sedgley, stated that on 
nearing the alarm he ran towards the cabin. hen about a yard 
away from it he was just to take hold of Trawford, who was 

ing beside Olulow. He a shout, "Don't touch him!” so 
witness left the body alone. 

Вовивт Jona, roller, of New Street, Ettin , stated that when 
he tried to pick up one of the men he had a shook. By Mr. Wright: 
He did not notice that the two men as they lay on the ground were 
tonchiag each other. 


pressure there were printed regulations showing workmen how to 
restore animation in cases of shock. 

Mr. Јони Baxar, of Wanderer's Avenue, the electrical engineer 
who placed the installation in the works, said there were 18 arc lamps 


not say how long the 
‘lamps had been in use before his firm bought them. They had had 


make any inspection that night, and everything was left as it was 
until yesterday (Friday), whea the experte visited the He 
could not form any on as to how the accident Ha did 
not know how the current could have got down the wire in question. 
Witness had had no training; he got his electrical knowledge out of 
books and from one man, aa electrical engineer of Walsall Wood, 
under whom he worked forabout four months. Ho had put one other 


they 
volte. The 14 lamps which were used on the night in question were 
volts. The conducting risiede carried through 


Е 
E 


Questioned by Mr. BHABPB, WirNESS said the men evidently came 
into contact with a pulley wire, which at the time, from some cause 
he could not explain, was alive with electricity. 

Mr. SHARPE that on the top of the lamp porcelain 
shoald be used instead of wood. 

Wrrurss agreed that it would be better to have a non-combustible 
bstance. 


su 
Mr. Ввлври: Has not the wood a tendency to bring about inter- 


. mittent of the current? 


Wrrurss: I should not say anything about it; I do not know. 
In reply to Mr. WRT, WrrNESS stated that the book of instruc- 


went to Olulow's assistance, he saw a few sparks about the cabin floor. 


Автнов Henny Dopp, who was in charge of the engine which 


but he was su to be in charge when Baker was away. 

Mr. Lm, engineer, Birmingham, said he was not able to 
offer any explanation as to how the accident happened. 

Mr. W. E. THOBNBUBY, consulting, mechanical and electrical 
engineer, of Birmingbam, said that the previous day (Friday) he 
bad made an inspection of the spot in the presence of Mr. Lea. The 
wire in question had nothing whatever to do with the electrical 
system, and 16 ought to have been completely insulated from the 
system. 


The Оовохив: Oan form any th as to how the accident 
^ you y theory 


Wrrunss said he had a theory, but ha would not say it was a 
correct one. Ол Friday afternoon he was mush pussied, but at an 
carly hour that (Saturday) morning he had made up his mind. Hie 
theory was that ons of the tests made sowed there was an electrical 
connection between the lamp and the steel (pulley) wire. If that 
was the case at the time of the aczident that wire must have been 


ditions phe test oculd not have been exactly the eame as when 

ppened. He was inclined to think that when the 
accident happened a lamp at some distance away was also at the 
time leaking to the earth through its suspension wire, which might 
have occurred by the weight on the suspension wira touching the 
earth or ай iron column. 

The Conoxza said that the leakages going through the earth would 
form a circle. 

Wrrunes condemned the camying of connecting wires through 
holes in walls, because the friction, in time, would wear the insulators 
away. It was not customary, and it was inadvisable to use such 
bigh voltage in а works for lighting purposes. There were systems 
of low voltage which might be used with 
shculd recommend Messrs. Adams & Bons, ted, to have“ the 
installation reconstructed. . 

By Mr. Wenr: He might take it that there was no defect in the 
system, exoept an earth current from the lap in question. He made 
a six hours’ e 
had been taken down, examined, and put ap, no connection between 
the system and tha pulley wire was seen. The result of the tests did 
not reveal that any other lamp was defective. 

Mr. LaATOHYOBD, assistant house вооа at the Wolverhampton 
General Hospital, said that, from what he saw, he could not say any- 
thing definite as to the cause of death, but the appearance of the 
bodies was compatible with death from electric shock. The current, 
according to its strength, affected the heart or the nervous centre. 
It it affected the latter, and artificial respiration was performed, the 
nervous centre might, in certain cases, recover from temporary 


suspsnsion. 
the Совохив, in 1 wp, said Baker had endeavoured, no 
doubt, to make himself acquainted with electrical knowledge, but his 
experience bad not been great. He did not, however, think the jary 
could flad in the evidence anything to justify them in finding any 


person guilty of 
A verdict of “ Accidental ” was returned. The jarys 
the present system of voltags should, be disc ntinued ; it 


rotained, the wires should be placed ont of reach. 


Daring the hearing of the case, Mr. Wright stated that there would. 


be no question cf com : men were injured at 
the works, and compensation would be paid. The amount remained 
to be ascertained. 


OUR LEGAL QUERY OOLUMN,. 


[Questions addressed to the Editors for insertion in this column should 
be as brief and concise as possible Free use of fictitious names, d&c., 
may be made. Answers are furnished by a duly qualified lawyer, 
but the Editors cannot undertake to be responsible for the accuracy of 
the views which he may express. | 


BALvaATOR Vram writes: A discussion has recently arisen in this 
town between the Oorporation and the electric tramway company as 
to whether the company is liable, and, if so, under what order and 
statute, to keep their track ‘sanded’ in wet or frosty weather. It is 
obvious that to lay sand or gravel on the track is an unnecessary 
expense in the case of a system where electric traction is made use 
of. Hence the company in question omit to do that which in the 
case of ошл а расону к. Frequent complaints 
having been made of accidents which are occasioned by the y 
state of the paving setts, the Corporation are апх'опв to know 
(а) whether the tramway company can be held responsible for such 
accidents ; and (b) by what means (if any) they can be compelled to 
lay down gravel or sand when occasion requires." 

„In the absence of any reference to the terms of the provisional 
order under which the electric tramway company in question have 
; Wama AnG вышыш brack, we are oniy abie to ve the 
7 wing general answer to the question put to us by “ Salvator 
iao.” 

It is provided by the Tramways Act, 1870 (33 and 34 V., с. 78, 
В. 28), that promoters shall at such materials 


much of any of the road whereon any tramway 
belonging to them is laid as lies between the rails of the tram- 
way 

By Sec. 55 of the same Act it is pro 


i 


sequence of any of their works . . . . &с. 
the Tramways Act, which makes it compulsory upon the oom to 
place sand upon their track, and, indeed, we are not aware any 


t safety. Не 


but found only one defect. After the lamp 
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suchidaty is placed, even upon the road 

Highway Acts, 

Police Olanses 
roviding 

it shall not be deem 

any street in time of 


authority, br 
еы qo 5 
Who obstruct the 


x 
accidents . 
causes them to be 


removed 
ceases. In all the Acts which we b; 


answer, therefore, 


odictment, We bave seen, h 

which would justify ite inclusion 

We are advised that the in g 

formed the subject matter 

ourt jadgment. When publishe 
decision will be duly noted in these alm. 


| 
THE EDUCATION Or MACHINISTS, 


ug 


AMERICAN workshops 
We are to Judge 
can 


F. 

d men Wio are not up to the stan 

в mechanical engineers, an 

of arran the shops on paying lines. 
What be alle are 

technical 


is believed that 
boys who leave school after four or five years 
of 16 to 90 years, if 
once to become 
nion that life’s work Should be 

hat 


Mr. ins considers that the technical schools 
to reach the . has in mind. у 


te чие captains where 
ts American Technical 


Ame 
have failed 
rather than 
pri 


eve to bea very 
бо be avoided by our 


be 
the very start they had not 


en 
in train i level » is upfitted to оссо А 


system. 
could not pay his premium 
engineers of 
have done their best to encourage а class of premium a prentice who, 
во long as he paid, could loaf all finali pitchforked 
into some colonial appointment, to the great disaster of English trade 


overflowing with useless ytechnic graduate 
the same tendency rules there or gradually rais 

Of а school. The manual training is continually 
neglected. : 


Our author cites as an (xample cf the evil he deplores the 
Worcester Polytechnic Institute. In 1884 the mechanical engineering 
course was three and a half years, In 1896 it was four years, In 


any of the 
the Towns 

(after 
highway) 
wand or other materials 
„ it the 
АЗ soon ag 


ve been 
there is nothing which casts а duty upon the 


body of persons u 
thereof р for the time 


the common schools 
the high school, 


‚ before uation from the high school. But the 
h school gradaate, after 10 years of continuous work 


1884 shop work occupied 
In 1884 a year’ 


8 be 


8 deal 


consist of the other half of 
schools on the equivalent of 
needs, 


кл 


proceeding from above downwards. 


menf, and an early stop 
be as a 
had the same taining and 


as с сету learning the drill 


Of course, 


outside work, 


the unfortunate parents 
some scientific 
above and -beyond machines 


have wasted 


the great difficulty is to set п 
of large 


A great ad 
'8 school would train 
quite so fully 
of the medical and surgical 

shop school, Students do not 
or at surgery, but perform real 
and save patients’ lives (the italics are ours), 

e 


f importance, | 
excellence must be high, 


day with, of course, a night's rest 
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2, 9 hours, In 1896 it was 
4 


In 1896 only 


» and from these 


any time 20 far, 


may still be built 
begin the: 


their men, 
р 


operations, 


Monday will ‘contin me 


of the boys 


produce many well. 
some foremen 


Dew lam; 


public 


to meet 


he may go on to higher flights, but wherever he 
Bor cut himself 


upon the 


pip tive school 


anaging trust mus want to ran 


WOuld sift our 


men of ability while boys. It can hardly be deme? an 

< material that the rage who knows = akut a 

mportant departmen in a certain АО ОУ was д hod 

cure when tbat factory was beilding, or that the head of 

another ent was snagging castings eight years m go. At the 

same time, it cannot be denied that certain men who are fitted to-day 
their positions had not the capacity to be inined for 


ten years ago. 


Men are so constituted. that the 


y 
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to develop fresh convolutions ; but it is certain 

different brains ке different ме for and 
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from ciosed stokeholds, and, of course, 
Admiralty then put ferrales in the tube ends, and there their energies 
died out. They could not see the error of the closed stokehold, and 
of which is cited 


for a boiler. 

In one respect we differ from our contemporary, which holds that 
there was svfficient evidence to jastify at least a trial of the 
Belleville boiler. We cannot endorso even this mild defence. How 
could there be, from the construction of tha boil:r. 


Navy. 
| Why, n is asked, if the water-tube boiler was desirable, was no 


other boiler given a fair trial? 
The Minerva has Sootch boilers. Her sister ship, the High Flyer, 
The former has de ИР, 


runs of 

than the High Flyer. which latter had 100 leaking joints to make 

good, and required five days to be ready for sea again. Oa two runs 
$ » the water-tube ship burned 22 per cent, 

ys to be ready for sea again, but 


runs of 60 hours at 17 knots the Mínerva 
23 tons of the Belleville-boilered ship. On a fourth 
358 and 375 were respectively consumed. Оп а 30 hours’ full 
test the Minerva 
more, and is now under extensive repair. The has 
much to say as to the future boiler, but antici it will have 
ht and MT oe tubes of moderate diameter. The 
Yarrow is one of For 800 н.р a Yarrow boiler weighs 11 
tons, and a Belleville boiler weighs 35 tons. Such boilers as the 
Yarrow have been fitted by Баай, Holland, Portagal, and by the 
Ilswick people, and third-class vessels of our own Navy of the Рем 
class have had various other t of small tube boilers fitted. 


дешпей on inadequate grounds, and that it failed owing to faulty 


DHT 
ib 
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f 

HE 
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INTERNATIONAL ELEOTRICAL CONGRESS 
AT PARIS, AUGUST 18th to 25th, 1900. 


Тип following of questions to be discussed at the meet- 
ings of the бып has bon йшй by the Comite © 
m., at the Palais des Congrès, W 


11 
sf 


barned 225 tons; the High Flyer 267, or 18 per - 


PROVISIONAL PROGRAMME. 
Ввотон I. Bormio Paocrssss AND MEASURING INSTRUMENTS, 


1. Magnitudes and Unis.—Recapitulation and co-ordination of the 
decisions of former | 


power of simple and polypbased al 


currents —Practical - 
methods of decomposing a periodic carve simple harmonic 
fanotions. 


3. Measuring Instruments.—Hocent pid, bho in measuring 
instruments. — Wattmeters. — Meters. — Phasemoters.— Hysteresis- 


TION—TBRANSMIBSION AMD DiBTBIBUTIQN— ELEOTRIO TBaAOTION— 


the brushes.—The of modes of and definitions 
relating to machines. Іа ; the dcfiaition of maximum 


current, normal power, fall of pressure, and elevation of tempera- 
св between tor alternators and other typos. 


Distribution.— High tension lines; the regala- 
tion of high tension conductors along public roads; measures of safety 
for the public.—Oonnection to earth of the conductors in various 
systems of divtribution. — Ligh and lightniog condactors.—~ 
Automatic connection to earth of s in case 


9. Electric Traction —Progress made in traction motors.—Com- 
parison between the three systems: continuous current, triphase cur- 
rent transformed into continuous current by sub-stations, triphase 
current.—Traction on rails; automobile cars or trains; com == 
Resistance of the air оп cars.— Maximum pressure tolerated by public 
regulations for traction in city and suburbs, railways, and canals.— 
Oonstruotion of tracks.— Phenomena of electrolysis. 

<. Lighting. —Luminous efficiency of the arc; comparison between 
the continuous carrent arc and the alternating current aro, the open 
and the enclosed arc. Oonpling of arcs.—New incandescence lamps. 
Lighting of care and trains. 


Вкоттон Ї1ЇЇ.—Югювство OHEMISTRY. 


1. Theoretical Researches —Oondnotivity of rarefied gases. Rate 
of transport of ions.—Ohemical actions of the electric spark and 
brash. Organic compounds produced by electrol 

2. Apparatus.—R scent improvements in 
—Dry vatterier.— Batteries with large 


arrangements 
3. Analyses.—Beparation and k pire he analysis of metals. 


annually, 
treatment of ores of copper, sinc, 
nickel. Treatment of mattes.—Polished metals obtainea 


Bzcrrom IV.—TarEGBAiPHT.—TBLEPHONY.—VABIOUS 
| APPLICATIONS. 
1. Generation of Electricity —Batteries.— Magnetic calls.—Employ- 
ment of dynamos and accumalators. : 
2. Lines —A. Overhead Línes.—lron and steel wires.-—Copper and 
bronss wires.—Bi-metallic wires.—Aluminium wires.—Insulators of 


porcelain коа ааа сома poles.— Methods of rvation.— 
Metal poles eapports.—Oross-arms.—Derricke.— Modes of con- 

struction. 
B. Underground Lines. —Oables insulated with gutta-percha, india - 
cables.—Lead-covered cables. — Modes 


rubber, paper, &c.—Armoured 
ot construction. 


Р LUN IS Via RV pag ii of Fe cores. ‚за qualities 
gutta-percha extracted from leaves. Analyses of gutta-peroba.— 
of transmission.—BHlectric tests of cores.— 


Oores with speed 

Coverings M.—Armosr.--The employment of steel of great 
strength — 1 bles 
shore-onds.— The utilisation of cables for telephony.-— Cores with 


———— 
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; ph, apparatus. 
Step-by-step multiple apparatas.—Maltiplex.—Phonic apparatus.— 


Hipid apparatus.—Apparatus for previous com on.— Apparatus 
hic registering.—Relays.—Rela в for underground and . 
submarine lines. Accessories. ы Ж 


capacity.—Hxchauges with central battery.—Automatic exbhanges. 


е6. | А 
4. Systems.—O verhead, underground, or mixed ву i le 
and double-wire systems. —Anti-lnduction lines. Long-distance t 
phony.—Bimultaneous telegraphy and telephony 


5. Propagation of Ourrents in Telegraphy and Telephony.—Liuea of 


small capacity.— Lines of great сарасісу. Rate of tranemission.— 
Order of magnitude of the carrents. ' | 
6. Preservation of Telegraphic and Telephonic Communication.— 
Disturbing inflaences due to the vicinity of industrial currents.— 
Induction of alcernating currents and rectified currents.—Preservation 
of lines.— Insulators — Wires.—Nets.—Awtomatic connection to earth, 
—Automatic cut-outs Preservation of stations.—Fusible circuit 
как — Inflaence of storms. — Lightning conductors.— Harth 


7. Wireless T. Vi. Various systems, —O scillators.—R cei vers. 
—Üoherers.—F' Rel rerit oim of apparatus.—Oommunications 
with or between ships. Optical telegraphy. 

г 8. eee eee EUM ма е 
mployment of telegraphic and telephonic wires for on 
of time.— Adaptation of electrical systems to the types of clockwork 


t use. 
$ Various Applications.—Various signals and calls. 


Szorion Ү.—Югхотво-Рнтвтоговт. : 

1. Production of Electricity by Living Beings.—So-called currente of 
rest inidifferent tissues; nerves, muscles, 
or negative oscillation. Currente of the special organs in electric 
fish, methods and instruments for the study of these various currente. 

2. Action of Electricity on Living Beings.—Inflaence of the form 
of the exciting electric wave; characteristics of excitation.— Electri- 
fying by the static machine. Nleotrifying by induced currents. 
Blectrifying by sinusoidal currents. —- E fying by undulatory 
carrents Electrifying by high frequency currents. Processes 
direct, by condensation, by self-conduction, unipolar or bipolar, 
&c.—Instrumenta! appliances for the production and application 
of these various currents. г 

9. Measuring Instruments and Various Physiological Effects. 
б a Different lito of Producing 5 Energy. 
` Daa ectricity. з to be adopted persons suffering 

trom an oleotrio shock: visits in which bers onl take 
the Congress, u which mem y can part 
will be paid to the more important installations in Paris. 

Applications for tickets for the Oongress showld be addressed to 
one of the sec of the Committee of Organisation, M. Paul 
Janet, 14, Ree de Stael, Paris, and the amount of the subscription 
7 N sent to the treasurer, M. Leon Violet, 20, Rue Delaulre, 


Members’ tickets will inclade free admission to the Exhibition 
during the Congress. 


THE EFFICIENCY OF THE GAS ENGINE. 


Bv ED. О. ps SEGUNDO, Assoc. M. Insr. O. . 


А GREAT deal has been written of late upon the subject of 
economical power produotion, and in dealing with the subject 
reference is frequently made to the superior efficienoy of the 
gas engine as а heat, machine. 

To fix our ideas let us examine the results of a test carried 
out by Prof. Kennedy on a gas engine indicating about 18 
HP. Very careful analyses of the gas used showed it to have 
a calorifio value of 20,800 thermal units per pound. "The 
weight per cubic foot of the gas at the actual mean tempera- 
ture and pressure of barometer during the trial was 0°0325 
lbs, hence the calorific value per cubic foot was 20,800 x 
0'0825, or 677 thermal units. The total amount of gas used 
in the trial was 1,409 cubic feet, and the total number of 
explosions was 35,712. Hence the gas used per explosion 
was 0°03946 cubic foot, or 0°001283 lb., which corresponds 
to a total available heat per explosion of 26°7 thermal units, 
or 20,620 foot-pounds. | 

So far we are able to obtain exact fig For the 
purposes of calcnlating the absolute efficiency, it is only 
necessary to calculate the actual work done (net) by the 
charge of gas and air per working stroke from the indicator 
ш, which in this case amounted to 4,180 foot-pounds, 
and work out the ratio of heat turned into work—4,180 


-Hepeatets. · 
exchanges. — Exchanges with indefinite ' . using, say, 22 lbs. of water per I. H. p. per hour. 


Becondary central offices.—Subscribers’ stations.—Systems of calis.—. — : Ь 
Relays.— Accessori T -  - eienoy for his latest type 
engine will give 1 1. H. P.-hour with a consumption of natural 


foot-pounds—to the heat supplied per working stroke, v bem 


20,620 foot-pounds, This gives the absolute efficiency of 
the gas engine as 
4.130 x 100 
70,620 
This is nearly twice as high as that of a steam engine 


= 25°6 per oent. 


Mr. Westinghouse, however, claims an even higher effi- 
of gas engine. He claims that his 


gas of under 8 cubio feet. The oalorific value of natural 


. ges may be taken at 1,000 thermal units per cubic foot at 


mean preesure and temperature, hence the performanoe of 
Mr. Westinghouse's engine is equivalent to an absolute effi- 
ciency of 

| 2.545 х 100 

; 8,000 

The best result in steam engine performance, of which the 
writer is aware, is that of a quadruple expansion steam 

mping engine now at work at а pumping station of the 

5 Water Company, near Pittsburg, the heat 
expended per 1. H.P. per hour amounting to 11,158 British 
thermal units, and showing an absolute cffioiency of 


2,545 x 100 
11,158 


Having to other considerations, a discussion of 
which would be too lengthy in this short note, it may 
safely be said that the limit of possible abeolute efficiency is 
nearly reached in the latter figure as far as the steam engine 
eee be interpreted in different 

e word efficiency may be in in different ways ; 
it is capable of шын ш B definitions as the word * load 
factor.” Bat it will be admitted that in judging of the 
performance of any machine, as compared with that of 
another machine, it is only fair that its maximum capacity 
should be taken into consideration as well as the actual work 
it does. This is tacitly assumed when the mechanical 
efficiency of one i d is compared with that of another, 
but in comparing the amount of heat turned into work in & 
steam engine with that utilised by the gas engine, it is 
sought to compare two things which are not striotly speaking 
comparable in that the вате standard does not apply to each. 

Between 1819 and 1824 Carnot wrote his now famoas 
little work, * Reflexions sur la Puissauoe Motive du Feu,“ 
in which the following passage occurs: ~ We should not 
expect ever to utilise in practice all the motive power of com- 
bustibles; and again, The motive power of heat is inde- 

dent of the agent employed to realise it; its quantity is 
fired solely by the temperatures of the bodies between which 
the heat transfer finally is effected.” TM 

Arguing upon this basis, the following expression is 
arrived at for the maximum amount of heat supplied to an 
engine which it is possible for the engine to turn into work. 


= 91'8 per cent. 


= 22 8 per cent. 


E у 


1 
where E. is the Carnot efficiency (the suffix с to disti 
it from u similar expression evolved by Rankine), 


Tı, absolute temperature at which steam is received by the 

engine. 

To. sbeolate temperature at which steam is rejected by the 

engine. 

Working out the efficiencies of the gas and steam engines 
before referred to upon these lines, we come to a very 
different result. | 

In the gas engine the initial and final temperatures were 
2,155? F. and 110? F. respeotively, oorresponding to absolute 
temperatures of 2,015? and 570°. Hence the i 
amount of heat supplied which the engine could poæibly 
turn into work would be represented by the fraction, 


2.615 — 570 a 
тоор а 

the gas engine turned 25°6 per cent. into work, hence iis 

relatsve efficiency is 


* A more complete statement of the case is effected in the exprer 
sion based u e Rankine cycle, bat for the purposes of this paper 
the simpler form is quite sufficient, 


М 
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MOIS = 827 per cent. 
The initial and final temperatures in the cycle of the steam 
pumping engine were 811° and 105°. 
The ot efficiency is, therefore, 


172 — 306 = 26-5 per cont, 
but the engine turned 22°8 per cent. of the heat supplied into 
work, hence its relative efficiency is | 

ы == 80 per cent. 
The figures for Mr. Westinghouse's gas engine do not 


appear as yet to have been published, but its relative effici- 
ency may be approximately calculated from that of the gas 


engine above, worked out thus : 


Westinghouse en ields 1 1 H P.-hour with an ex- 
penditure of 8,000 units. : 
The gas engine above referred to, requires an expenditure 


of 12,800 thermal units per indicated horse-power-honr, hence 
the efficiencies will be roughly in the proportion o 6000 


or relative efficiency Westinghouse engine = 327. x 12000 


= 52˙8 per cent. 

Although there is no doubt that more room for improve- 
ment exists in the case of the gas engine heat efficiency than 
C fairly be assumed on 
practical grounds the limit of efficiency must now have been 
nearly reached in the gas engine. It is probable that the 
ateam engine will always be a more efficient machine than 
the gas engine fort g heat into work, having regard to 
the respective limitations of the two machines. 


1 


NEW PATENTS AND ABSTRACTS ОР 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS. - 1900. i 


Compiled expressly for this journal by W. P. Тномрвон & Со. Electrical Patent 
Agents, 892, High Holborn, London, W.C., and at Liverpool, Manchester 
and Birmingham, to whom all inquiries should be addressed. 


9,760. “Improvements in junction boxes, crosses, tees, bends, draw-in boxes, 

and other fittings for metallic conduits for electric cables and wires, and for 

ae purposes.” COPE, ALLMAN & Co., LiwirED, and W. ALLMAN. Dated 
y 38th 


9,751. "An automatic disc-catch lever switch for electric tramways,” S. EYRE. 


Dated May 28th. 
- 9,753. “Improvements in the contact arm and contacts of motors starting 
and similar switches." A. Н. Mayes. Dated May 28th. 

9,760. "Improvements in electrical maximum-demand indicators." G. Hoox- 

9,767. “Improvements in the method of splicing cables." T. J. McTIGHE. 
Dated May 28th. (Complete.) | 

9,768. ‘Improvements іп the manufacture of electrio railway rail bonds." 
T. J. McTicgHE. Dated May 28th. (Complete.) 
hh. Improvements relating to primary batteries.“ E. P. L. Mors. Dated 

ay 28th. 

9,784. “Improvements in electric switches." W.F.JoNks. Dated May 28th. 
. 9,829. ' A new orimproved method and apparatus for automatically operat- 
Inga d controlling signal lights on board ships where electricity is employed," 
J. W. GagRETT. Dated May 99th. 

_ 9,878. "Improvements in electric motors, batteries, aud connections thereof, 
for рго ing automobiles and like vehicles." J. Hewitt, C. A. LINDSTROM, 
and T. Hrwrrr. Dated May 99th. (Complete.) 

9,879. ‘Improvements in Nernst’ lamps having automatic heat current in- 
terrupters." R. Krayn. Dated May 29th. (Complete.) 

9,944. “Improvements in incandescent electric lampe." B. M. DRAKE and 
THe Nernst ELECTRIC Licht, Limitep. Dated May 80th. 

9,9058. Electric switches.” А. T. Banpwiw. Dated May 80th. 

9,964. “Electric air pumps." A. T. BALD WIN. Dated May 80th. 

9,066. ‘Improvements in electric railway systems." THE BRITISH THOMSON- 
Hovstun Company, LIMITED. (W. B. Potter, United States.) Dated May 30th. 
(Complete.) | ‚ 

' 9,967. “Improvements in telephone signalling systems." N. H. HOLLAND. 
Dated May 80th. | 

9,962. ' Improvements in or relating to alternate current induction motors.” 
d. W. Money. Dated May both. 

9,968. “ Magnetic separators.” O. IM RAV. (Mechernicher Bergwerks-Actien- 
Verein, Germany.) Dated May 30th. (Complete.) 
` 9971. “An improved method of utilising electrical earth currents.“ Е. Jann. 
Dated May 80th. 

9,988. ‘Electric signalling device for preventing railway collisions.” G. D. 
MoxAco. Dated May 80th. 

- 10,001. “Ап improved method and means for controlling the speed of elec- 
trio motors.“ C.W.-Dawson. Dated May 815%. 

10,022. “Improvements in electric tramways or railways on a conduit 

system.” M.GavuGHREN. Dated May 81st. 


< 10,026. Electrical appliance for working pile drivers.” J, Garvis, Dated 
May 818%. е 


‘Laks. (W. M. Scott, United States.) Dated 


10,029. “Improvements relating to the distribution of electrie current.“ 
М. W. Storer. (Date applied for under Patents, &c., Act 1888, See. 108, Novem- 
ber Ist, 1899, being date of application in United States.) Dated May 81st. 

10,065. “Improvements in automatic m ее енн breakers.” W. R. 
ay 31s 

: 10,074. “Improvements in electric brakes.” Е. С. NEWELL. Dated May Sist. 

10,075. "Improvements in, or in connection with, trolley or like current 00]- 
lectors for electric railways and tramways.” J. W. MaBriN. Dated 8186. 

10,081. Electric fuse." I. Kirsex. Dated May 815%. 

10,105. “Improvements in adjustable resistances.” A. H. Mayes. Dated 
June 1st. ч 

10,191. "Improvements in electrically propelled veloci carri and 
other like vehicles.” C. ADAME RANDALE ted June ые i: 


10,194. Calling appliances for telephone switchboards.” J. E. KINGSBURY. 
(The Western Electric Company, United States.) Dated June Ist. = 


10,183. “Improvements in and relating to electric meters.” T. DUNCAN. 
Dated June 1st. (Complete.) 
“Improvements in electric meters.” T. Duncan. Dated June lst. 


1 
(Complete.) | 

10,187. "Improvements in or connected with electric lamps.” R. Krayx. 
Deted June 1st. (Complete.) 


10,172. “Improvements in apparatus for starting and controlling electric 
motors." Т. PREECE. Dated June 2nd. 


КУШ “ Electrical steam boiler," C. E. Gurrmo. Dated June 2nd. (Com- 
plete. Д 
10,197. “Improvements in electrodes." К. A. WiLbE. Dated June and. 
10,210. "Improved electrical apparatus for closing steam supply valves from 


a distance, and giving an audible signal" E. G. Daur. Dated June 9nd. 
(Complete.) | 


10,214. “Improvements relating to electrical ignition devices applicable to 
internal combustion and like engines, and to other purposes.“ J.A.McMULLEN, 
Dated June 2nd. 


10,919. “Improvements in electricity meters.“ W. L. Wise. (Lux'sche 
Industriewerke Actiengesellschaft, Germany.) Dated June 2nd. (Complete) 


10,2241. “ Electrical alarm for automatic fire-extinguishing sprinkler instal- 
lations.” E.CHabwick. (Н. Tetlow, Russia.) Dated June 2nd. 


10,280. “ Ал improved a ement of underground mercury contact for elec: 
tric railways and tramways.” L. BACHELIN. Dated June 2nd. 


10,281. “Combined rheostat and attachment plug.” L. D. CARTER, Dated 
June 2nd. А 


ELECTRICAL PATENTS OF 1886 EXPIRING IN 
JUNE, 1900. 


WE are informed by W. P. Thompson & Co. that about 90 applications for elec- 
trical patents were filed in June, 1896; of these some were never completed, 
and of those that were only two have been maintained to run their full term, 
viz., 14 years, and being of considerable interest we give short abetracts of them 


OW :— 
7,311. ""imprevemeats ia mu eleotrio condnotors or cables fer telegraphie, 
telephonic and other purposes, and fer the manutacture 


precesces and 

ef insulated conductors and cables.” В. J. B. Mills. (J. J. C. Smith and М. Smith.) 
Dated June 1st, 1886. Hollow electric cables are constructed with a core either 
of copper wire wound in a close spiral or perforated lead tubing, covered with a 
layer of cotton thread. Over the core layers of insulated copper wire are wound 
in long spirals, each Jayer being reversed to the adjacent one; these are covered 
with an overlapping spiral of cotton tape covered on the outside with rubber 
composition. The cable is next conte with a layer of rubber composition, 
having а coat of metal foil on its outside. Next come reversed spirals of cotton 
tape covered on each side with rubber composition. At this s the cable is 
vulcanised by steam at a tem re of 250° F. for 40 minutes. For this opera- 
tion the cable is wound on a large drum which is slowly rotated to prevent the 
wire from moving from the centre of insulation. The cable is armoured by 
two layers of wire, one of fine wire in long spirals, and the second of short 
spirals of thicker wire. The cable is finally attached to pumping apparatus, 
and all the air and moisture removed by passing heated oil through it and fill- 
ing with melted paraffin wax. 15 claims. 


8,831. ''imprevements ia and connected with the manufacture ef aluminiom and 
other light metais.” F. I. R. Seaver. (Dr. L. C. Kielner-Flertz.) Dated June 29th, 
1886. lates to electrolytic furnaces for obtaining aluminium, &c. The metal 
is obtained from its fusible cormpodnda by the action of an electric current 
without the aid of external heat. In one form of the apparatus the vessel is 
lined, preferably with baucite; the negative electrodes project through the 
bottom, while the positive are arranged to hold а number of carbon ‚апа 
аге counterweighted so that they may be easily adjusted. The material is 
packed around the carbon rods, and the reduced metal sinks to the bottom or 
rises to the top according to its destiny. 


ABBTRAOTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. Tnompsow 
and Co., 833, High Holborn, W. O., and at Liverpool, Manchester, and Birming- 
ham, price, post free, 9d. (in stamps). 


1888. 


12,011. '" improvements ia electric gas ignitors.” F. Dehmel, J. Lohmann and 
А. Lylten. Dated May 26th, 1898. The electric torch consists ol a hollow handle 
containing the battery or accumulátors, and ‘a cover and extension containing 
the connections, the leads, and the switch. At the upper end of the torch, 
which is shaped in the known manner for operating gas cocks, the leads pass 
laterally to а cap within which the incandescing platinum wire is arranged. 
When the cap is placed over the gas burner and the circuit completed by rheans 
of the switch, the wire becomes incandescent and ignites the gas. Should the 
tension of the electric current be less than 1:8 volts, the ignition is ‘ensured by 
fitting a platinum black igniter in the platinum loop. be electric current 
warms the igniter, which is then rendered incandescent by the escaping gas. 


8 claims. 
42,016. "Improvements ia ef electrical contro! fer elevators.” Н. Н. 
Leigh. (F. J. we.) Dated May 26th, 1898. An electromotor has its armature 


mounted upon » shaft upon which also a worm is fixed. This worm gears with 
a spur wheel on the shaft of the winding drum. The hoisting rope passes up 
the well over & pulley to the cage. The balancing rope passes under the pulley 
ар the well,and then over another pulley to the balance weight of the cago, 
plus part of the load. Under some circumstances, therefore, the motor acts as 
а generator. The electrical control system described diagrammati in the 
specification is arranged so that the closure at a button at any landing will 
cause the lift cage to travel toward and stop automatically at that landiny. 
Buttons which corre d to the several landings are placed Within the cage, 
so that the closure of any one causes the cage to travel automatically to the 
corresponding landing and stop there. When the controlling circuit is thus 
closed in the or at а landing, the unoperated buttons at the other landings 
аге automatic y- and magnetically іоекей` їо: ргетепќ the establishment of a 
conflicting circ The direct control of the motor is effected' in a similar way 


used in that care {о‹гееш1а$е the resistance in the armature circuii, їз replace 
iu the present case by a solenoid. 9 claims, | 


12,180. “Ап improved chemical composition the atacture of manties or 
s for use la eleotrio аго , P. т Dated Me 28th, 1806. Incan- 


descent arc lamps. Refractory tubes or blocks to be placed 
the carbons are made b intimately Mixing 4 parts of 
alumina, and 4 part of kaolin, Water is gradually add 

18 moulded and submitted to prolonged baking. 1 claim. 


12,201. ejnohronous | movement at the 
‘ cable lines.” . 6. Brown. Dated May Bist, 
1898. Relates to apparatus for obtain synchronous movements at the ends 


of 1 ас ather telegraph ines. The rotting 00867 maker nee 
a iron peri ormed in segmenta and is driven by elec magne 

i ive periodic. The contact breaker is 
governed by the tuning fork kept in vibration by the electro:magnet. 'The 
pendulum at the centre of its swing makes momen contact with & mercury 
globule, and allows the passage of a current from the battery through one „pair 
of brushes. This should happen exactly at the time when the other pair of 
brushes bridge the gaps between the opposite segments; if they do not, the 
current passes through the polarised relay and actuates mechenism to raise or 


спот eights on the arms of the tuning fork, thus altering its rate of vibration, 
claims, - Д | on 


12,228. “improvements ia or connected with electrical 
Челн} and W. С. Rechalewski. Dated May 81st, 1898. 
starting, stopping. and reversing electrically 

rovided for controlling the supply of current to the motor for 

starting, r ating the speed of, and revert . 

vided for throwing resistance into the circuit, for short-circuiting the motor, 

and for applying a brake to the motor or some intermediate shaft; while an 

appliance 1s described for breaking the circuit адеп! and for applying а 
r 


а vertical shaft, the cylinder of the first device being keyed on it, while the 
rtions of the other devices are loose and operated 
The oylinder is composed of insulating material and 1 
pieces. These make contact with the brushes. By rotating the cylinder 
у means of a lever, the motor is driven in the required direction, and at 
the desired speed, or it may be stopped altogether. The cylinder is also 
of insulating material, and carries contact It is rotated. by a pedal, 
which pedal through a chain also applica а brake te the motor or an intermediate 
shaft. The oylinder is returned after any movement by a spring’ under the 
control of а dash-pot. The safety device consists of a disc of insulating material 
ng a Piece which normally completes the circuit through two points. This 
pedal. When this takes place 
the spring rotates the disc to break the circuit chrough the above points, and 
apply а brake to the wheels or axles through a chain, 4 claims, 


in means of electric light." K. Kiekier. 
Dated June 8th, 1898. Relates to t egra ~ Дену by means of ultra-violet radia- 
tions from a source of light without the use of a metallic connection. The 
transmitter consists of a holophote arrangement of an electric arc lamp provided 


around or between 
plastic clay, 8 parts of 
to form a paate, which 


` receiver consists of a partially exhausted tube provided with & spark gap 

between the terminals upon which the beam of light is focussed by means of a 

. inals are connected to an induction сой so adjusted 

by the resistance that the spark cannot pass until the ultra-violet rays fall on 

the spark gap. The signals may be received by the sparks, a telephone, or 

other apparatus arranged jn circuit with a coherer which is excited by the 
Hertzian radiations due to the spark discharges. 8 claims, 


12,890. “ In the method of and means for connecting the 
маги wires ef cables, and fer disconnect — ene of breakage.” 
k and F. А. Cheetham. Dated June 9th, 1 Relates to means for 


supporting the guide wires of electric railway conductors, Ko., во that they ma 


л Hooks engage slotted plates to whio 
the wire may be attached by a tightening screw, Weighted 


claims. ` 
13,037. ‘“* improvements la electric lew lampe." The and 
B. C. E. Parker. Dated June 10th, 1898. Incandescent Bulbs are үе 
i ing 


The contraction may be performed by 
closing the тае and exhausting air from it гош a tube. By another 

is blown of the desired size, cut in two, р aced over the coil, and 
reunited by welding a thin strip of glass on its edges. 9 claims. 


13,137. “A new or improved apparatus or holder for carryleg оагһове ог else- 
Veste lor mo m свето welding, маар and. tna “fie " Q. W. de 
Tenzeimana. Dated June lìth, 1898. The electrodes of an electric arc are used 


for brazing, welding, or local heating generally are mounted in clips carried by 
Pieces 90 on guides secured to parts of the frame. One clip is pivoted on 


the piece and one guide is pivoted to the frame, the pivots allowin the angle 
between the electrod е p ч у 


13,390. “Gr Brana Baer Jur. Arg with soresss, shades or cover - 
trio fights." C. C. Braff. Dated June l4th, 1898. Globes and holders уд 


lor electric incandescent or arc lamps. A globe is held within or on а cover by 
catches, the cover being carried by ап ordinary lampholder. The globe and 
cover may be made of ground or Opal glass, but are preferably of translucent 
china, formed ina plaster or other mould, &nd fired and glazed. The catches 


of a flat ring, which is secured on the lampholder above the cover. A wire may 
which are provided with knobs at their 


А 25304. " improvements in stectric aro lampe.” A. M. Arter, Dated June 14th, 


Operation the pull of the heavier upper holder on one side of the pulley is 
The chain 


holders, In another modification, described also in Specification No. 27,686, 
A.D, 1898, the pulley is of larger size, and slotted to pass the Pivot, both cords 


to that described in Specification No. 4,549, д.р. 1898; the pilot motor, oroen 


ements in dynamo-aleotrio maoh 
„Brown, Dated June 29th, 1898. Por the purpose of 


d nding directly from it; it is weighted to com nsate for the i 
difference in weight of the carbons when continuous а is used. А toothed 
wheel and racks may be used instead of the pulley and cords. For alternating 
Current the solenoid core consists of a series of flat discs. 4 claims. 


Dated June M 1898. Incardesoent lamps. A bulb has its open end 
channelled to clamp a rubber or other pecking-ring against a glaes or porcelain 
base by atmospheric Pressure after the parts have been put together tn an 
.exhausting apparatus. The parts may be readily separated for cleaning or 
renewing the filament. The base is fixed ina metal cup which also contains an 
insulating ring, provided with а nut and a contact rin i 


in wires. The ends of the wires are split to receive the ends of the filament, 
and are closed thereon by sliding sleeves, 1 claim, 


13,315. * improvements in or relating te telephone installations.” J. T. Lars. 
Dated Jane 14th, 1:98. Relates to the use of а common generator at the 
exchange for calling. Each subscriber has a branch ап extra common 
wire and earth return or from an extra common metallic loop circuit. A special 
calling switch is  provideą in which the su iber’s ordinary circuit ів connected 
to two bridges, the wires ading to the apparatus being connected to under 
springs, and the special palling cuit being connected to u per sprin The 
upper springa are provided with contacts and with insulating Projections for 
depressing the springs. 2 claims, 


14,182. ia and rolating to electrical furnaces, more particularly 

appitonbia fer the produotion ‘ot эмен ee W. L. багбан and J. Gere. 
ated June 25th, 1 making 

or for other р 

end fraties, w 

Supported by bolts passing through them into eyes carried on the tie-rods with 

intervening asbestos i i i 

descent conductor is held, are supported by 

on oppositely threaded Shafts, so that they may be turned in tne furnace, or 


14,293. ~ improvements in systems ef electrical distribution.” R. Selfield. 
(C. Р. Soott and B. 6. Lamme.) Dated June 28th, 1898. Relates means by 


which @ігес-оштепё motors can be operated at variable from an 


and secondary being employed to the electromotive force. The invention 
is described as applied to an electrically operated vehicle. The alternating 
current is supplied from an overhead conductor eth ip a пошу to a trans- 


8 
chronous motor шау be supplied with current from one of the sections of the 


abel A separate exciter or a battery may be employed for starting. 
claims, 


14,284. *' Improvement ia regalation of 
motive fores. B 


Patents, &c., Aot, 1888, Sec. 108, February 10th, 1 being date of application in 

United States.) Relates to means for regulating the electromotive force of 

direct currents for rotary transformers or converters supplied with al 

current. The generator mopplies two-phase currents toa stationary transformer 
ivided into sections whioh may be connected аз 


in and te galvanic batteries.” 
ated June 29th, 1898, Re tes, Arati, to а dry cell consisting of 


exit tube provided for the collection and escape of the gases evolved. The wire 
from the zinc is surrounded near the zinc with a strengthening metallic spiral. 
The invention also relates to a fluid N similar construction, in which 
the above-described liquid or ammonium с oride is the electrolyte, апа the 
carbon electrode stands on an insulated foot or base. 6 claims. 


14,319, “ 


and obtaining easy commutation, one or more of the field poles are made 
sufficiently strong to effect the commutation of the whole of an arma- 
ture section, while the others are wound with fewer ampere- 1 

given & smaller air-gap or clearance. In a multipolar machine with 
series-wound drum armature, for example, one field le is wound with 
a larger number of ampere-turns than the others, and the air space of the 
latter is reduced. The span of the pole may be increased by extending it in 
one or both directions round the armature, while its active area may be 
diminished by eting it; Instead of a single pole, alternate poles may be made 
stronger than the others. Ina bipolar machine having & divided magnetic 


circuit, the span of one polar face may be increased and its area diminished as 
described above, 10 claims, i 


4,301. “improvements ia Ran ef current 
бувае or айыы tad n l R the coup ated June » 1898. 


passed 

hollow shafts, is supported in them, or by bearings between them, and carries 
clutches to connect with any of them. Alternators at the ends ofa line may 
have solid shafts. 8 claims. 


14,096. “improvements ia or loable te vacuum brake.apparatue for volielen 
ae trains obe и or other motive power.” J. iam aad 
4. Е. »' Dated July ésh 1898, Relates to vacuum brakes for vehicles or 
trains propelled by steam, electricity, &c. p 

through flexible pipes with the. lower and upper sides of a brake-operating 


n 
conical plug registers with the ipe air enters through holes in the bottom of the 
plug, and раввев to the underside of the iston and applies the brake. When 
the plug occupies a half. turned position, the pipe communicates through a port 
with the vacuum chamber, and the Pressure оп each side of the piston being 
equalised the brakes are released. claims, | 


acid 50 per cent., water 80 per cent. by weight, or nitrous acid may be used 
instead of the nitric acid. Thi ion i j 

solution may be strengthened when partially exhausted by a more eoncen 
solution of the same acids or by the addition of chlorine and oxygen in Any com. 
venient way, also nitric oxide or other oxide of nitrogen. Another de i 
agent nitrosyl sulphuric acid is dissolved in water. In another Modification 
nitrogen pentoxide is passed into nitric acid. An gas coming fron the cells is 
pasted into condensers containing a solvent. en this becomes SufMiciently 
mpregnated with gas it can be used in the battery. 6 claims, ^ 


transiormer direct current elestre- _ 
Dated June 188 91 (Date claimed under 
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fairly accurately said that these countries will more or less 
take their cue from the Transvaal, where there has been 
gathered together in one district more electrical plant, and 
no doubt more electrical experience acquirediin certain lines, 
than in any other country of the world, with the exception, 
possibly, of America. 

We may, therefore, conclude that the trade of the Trans- 
vaal—which will continue to be the centre of electrical 
activity—will guide the electrical trade of the other countries 
into certain well-worn grooves, and the point to be oon- 
sidered is: How оа the English manufacturer benefit by 
this trade ? 

It is, perhaps, hardly 10 years since the discovery of the 
rich gold-bearing reefs of the Witwatersrand, but during this 
period the most marvellous collection of machinery of all 
sorts has been installed over a line of country about 40 miles in 
length. The only difference between this collection and the 
machinery of the Black country is that it is all of the newest 
and very best, whereas—bat let us draw a veil over our own 
shortoomings. Now, although there is so much of this 
machinery, there is yet room for а great deal more, as it is 
а well-known fact that many of the small mines 
have never been properly developed, and many of the 
large mines have neglected their extensions and 
deep levels, The reasons are that of late years 
the unrest in the Transvaal, and the want of confidence 
in the corrapt Government, were not conducive to the 
sinking of fresh capital in machinery. Everyone knew that 
the struggle must come sooner or later, and most of the 
mines were content to depend on the machinery they had 
already got, and await events. This attitude has been 
justified, as we all know now, and it will not be many months, 
or perhaps weeks, before the mines will be again occupied, 
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and the question of new electrical machinery gone into. 
Then will i& be seen how much of the old machinery has 
been irreparably damaged by neglect and by water; and, 
inspired by confidence in the new state of things, orders will 
go out broadcast for this machinery and for plant which the 
mines have been waiting for years to put down. New 
schemes will be taken in hand, new districts developed, and, 
what is more, every bit of machinery will be wanted at once. 
Now, who is in the best position to supply it? 

In the early days of the Rand, things went pretty much 
the way of the English manufacturer, and direct cur- 
rent dynamos from England tumbled into the country 
as fast as they oould be made, But after a little while 
there came a change over the scene. The Frankfort Exhibi- 
tion was held, polyphase dynamos and motors were shown in 
operation over long distances, and the superiority of this 
system for the transmission of power was demonstrated. 
And then slowly. but surely the polyphase machine 
began to get an entrance into the Transvaal, to the 


. exclusion of the direct current plant, and to the benefit of 


the foreigner. But the English manufacturer made no 
move; he has hardly begun to do во now. The result is 
that the trade has largely gone away from England. In the 
first place the Germans and the Swiss benefitted largely by 
this new state of things, but they were greatly handicapped by 
the demand for similar machinery at home. In the mean- 
time, however, the Americans had been adopting polyphase 
machinery on a large scale, and what is more, standardising 
and making a special study of it. Being more enterprising 
tha» their Continental rivals, they sent men to Johannes- 
burg, and not only opened agencies, but even went so far as 
to form a supply company for certain mines. What was the 


result? Americana are as clannish as the Scotch, and 


it became the case of the unclean spirit who found the house 
swept and garnished. American machinery required 
Americans to understand it; the mines engaged them. 
These engineers required Americans to drive their 
machinery; they were forthcoming. New machinery was 
required ; specifications were drawn up by the American 
engineers in their own language and indicating their own 
type of machinery. English makers could not or would not 
always quote to new patterns; they had made certain pat- 
terns all their lives, and they were not going to change now. 
To the next thing was but a short step ; what more natural 
than that American dynamos must have American engines 
to drive them, American pumps to feed the boilers, and to 
be driven by American motors, and soon ad lib. And now 
the Rand is full of American engineers, American practice 
is de rigueur, and American terms are the vernacular. Speci- 
fications are already being handed round for machinery 
which contain many words strange to our ears, and which 
clearly indicate their source and the type of machinery 
required. 

Now, where does the English manufacturer stand? 
Orders for machinery to the value of millions of pounds will 
be given out in the course of the next year or two, not only 


for mines, but for towns, which will increase rapidly in size. 


How many of these orders will he get? Will he strive to 
get out of his groove? Will he send out or appoint egenta 
who are oonverrant with the requirements of new countries, 
or will he continue to try and force them to take the plant 
he his made for years? It is for him to answer, and not for 


us, but let it be understood that we do not grudge the 
Americans their success; it is due entirely to their enter- 
prise and our lack of it that they are now more or less in a 
position to dictate as to the origin of the machinery 
required. We only wish to issne a warning in time, now 
that а new state of things is springing up, so that the 
English manufacturer may get his fair share of the plums. 

. Apart from the question of polyphase machinery, which 
he is now beginning to make, there are many other directions 
in which he is at а disadvantage with the Americans. 
Take the question of overhead line equipment, for instance. 
Why is it that we have to buy so much of this material 
from the States, not only for the Transvaal, but also 
for our own requirements at home? Are our own 
insulator makers energetic enough? Another point, 
which applies lees to the mines than to the towns, 


is the supply of car bodies and trucks for electric 
tramways. 


Hot countries like Africa require open cars, 
or cars without windows, and with top canopies; are 
we going to continue to make closed cars only, because the 
Englishman is satisfied to travel in the summer in a rolling 
Black-hole of Calcutta, rather than foroe the tramway oom- 
panies to put on care with open sides in the hot weather? 

It is not as if the English manufacturer cannot make 
these things. Indeed, he can make them in every respect 
as well as the Americans, and the solidity of his work is 
generally better. But he must standardise his goods 
rather more so as to offer them at a lower price, and in a 
shorter time, if he wishes to seoure his share in the 
growing South African trade. There is room enough 
out there for everybody, but we cannot afford to let 
our Oolonies and our new territories become the 
dumping ground solely for American machinery—or see all 
the good posta filled by Americans after we have fought for 
them ourselves. | 


ri 


The Patent Office and Inventors.—7/» Times ander- 
stands that the committee appointed by the Board of Trade 
to consider the various suggestions which have been made 
for developing the benefits afforded by the Patent Office to 
inventors of which Mr. Hopwood is chairman, have pre- 
sented their re which has been laid upon the table of 
the House of Commons and will be published iu the course 
of afew days. The committee recommend that classified 
illustrated abridgments of all specifications from 1617 to 
1888 should be made and the work completed by the end of 
1906.; that volumes of collected abridgments for each of a 
limited number of leading subjects of invention should be 
placed in the Patent Office as an experiment ; that no action 
should be taken ав regards the issue of reminders for pay- 
ments of patent renewal fees ; that оо should be given 
to the Comptroller- General to reprint specifications of expired 
patents for which there is a demand; that a system of 
deposit accounts for Patent Office publications should bs 
experim NEEE р that the annual allowance for the 
ү of books and for binding for the Patent Office 
ibrary should be increased for the next three yeare, and that 
а special sum should be allowed for the purchase of books 
ET selected but which cannot be supplied for want of 
unds. 


The Royal Society.—Among the papers read yesterday 
afternoon were :— 


"On the Connection between the Electrical Properties and the 
Ohemical Oomposition of Diff arent Kinds of Glass.“ Part IL By 
Prof. A. Gray, F. R. S, and Prof. J. J. Dobbie. 

“Ол the Change of Resistance ia Iron Produced by Magnetisation,” 
by Prof. A. Gray, F. R. B., and Prof. E. T. Jones. 

" Underground Temperature at Oxford in the Year 1899, as Dater- 
mined by Five Platinum Resistance Toermometers,” by Dr. A. A. 
Rambaut, F.R 8. 

"Lines of Induction: in a Magnetic Field," by Prof. Hels-Soav, 
F. R S., and A. Hay. 
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DR. PUPIN’S IMPROVEMENTS IN LONG- 
DISTANCE TELEPHONY.’ 


By HERBERT Т. WADE. 


Soon after the laying of the first Atlantic cable, nearly 50 years 
ago, Sir William Thomson prophesied that it would not be 
possible to exceed a certain rate of speed in the transmission 
of signals, on account of the so-called capacity of the cable. 
This prophesy has held good, for notwithstanding multiplex 
and mechanical systems of telegraphy on land, the submarine 


cables are operated at an average speed of but 25 words a 


minute. The use of a submarine cable in telephony over а 


distance than 27 miles in length (Dover-Calais) is 
not supposed to be practicable}, and conse quently его 
communication is not available where a large body of water 
must be crossed. In telephone circuits where aerial wires are 
employed there are also limitations, and yet long-distance 
telephony on euch а scale as is desired from New York to 
New Orleans or San Francisco, for example, has not been 
attained, and is admitted by'telephone engincers to be next 
to impossible. | 
After a series of experimenta performed at the laboratory 
for electro-mechanics at Columbia University, Prof. M. 1. 
Papin has ascertained that with cables and air-line con- 
ductors constructed according to а method thus far 
employed in the construction of long-distance electrical con- 
ductors, which involves a somewhat radical, but, never- 
theless, a very simple departure from the methode, the 
efficiency of transmission of electrical 
energy is greatly increased, and that a 
number of the difficulties just enume- 
rated may be readily overcome. The 


Fic. 6. 


method may be stated broadly to con- 
sist in employing what Prof. Papin 
calls non-uniform conductors in p 
of ordinary uniform conductors. In 
the course of his experiments he has made use of such con- 
ductors for long-distance telephony, and the researches in 
his laboratory have been marked with great success. 
E'ectrical energy, when sert over a conductor of such 
* Scientific American, 
T This is incorrect, as through more than double the 


good speaking 
length of this type of cable is known to be perfectly practicable.— 
Eps. Exec. Rev. | | 
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length as is used in long-distance telegraphy or telephony, is 
transmitted in the form of electrical me,. d — оп 
of the energy under such conditions can hardly be called 
direct, for it is first stored up in the medium surrounding 
тоң transmission line, and ан here i. is then transferred to 
the receiving apparatus. а periodic current is impressed 
on the oircuit by the tranamnitting generator, we have 
periodic variations of current and potential along the trans- 
mission wire. 


aemaller amount of inductance. This fact was known to 
Oliver Heaviside, the mathematical physicist of England, 
and while his theory demonstrated the superiority of a wave 
conductor of high inductance, it did not indicate a way in 
which such a conductor conld be constructed. The mere 
introduction into the circuit of a coil or coils has been tried 
without snocesg, as there was no underlying mathematical 
theory to govern the experiments, m | 

Prof. Papin, however, has dorop such a theory, which 
serves to explain the problem, and its main features are well 
shown in a mechanical illustration in which the same 
elements are present as are found in the question of the 
transmission of electrical waves. To one g of a tuning 
fork rigidly fixed at c is fastened a cord whose other end 
is attached to some firm object as р, shown in the illus- 
tration (fig. 1). Let the fork be set into vibration, and a 
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250 miles artificial line, with inductance coils at one mile iatervals. 
Fie. 9. —EXPERIMENTAL CABLE WITH INDUCTANCE COILS. 


wave motion results, which, if the resistances due to friction 
are negligible, will take the form of stationary waved, ав 
shown in fig. 2. But assuming that the frictional resist- 
anoes are not sufficiently small to be neglected, then the 
direct and reflected waves will not be equal, and instead of 
stationary waves there will be waves where the amplitude 
of the particles at the distance from the tuning 
fork will be leas than that nearer the source of motion, as 
E 
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n in fig. 8, the energy being dissipated by the 
frictional resistances in ita progress i 
weakening or attenuation, however, will be diminished if 
а string of greater density is employed, since a larger 
mass requires а smaller velocity in order to store up a 
given amount of kinetic energy, and a smaller velocit 
occasions s smaller frictional loss, Now let a weight, su 
as a ball of wax, be attached to the vibrating cord at its 
middle point, so as to increase ita mass, This weight will 
serve to occasion reflections, and there will be far less energy 
transmitted to the extremity of the string than before. 
Then, if the mass of wax be sub-divided and pat at regular 
intervals, as shown in the diagram (fig. 4), the efficiency will 
be increased. The further we proceed in this sub-division 
the higher will be the efficiency of transmission, but a point 
will be soon reached beyond which it is not possible to 
secure an appreciable improvement by further sub-division. 
This point is where the cord thus loaded vibrates very 
nearly like a uniform cord of the same masa, tension an 
frictional resistance, as we may see by reference to fig. 5. 
Therefore, to secure an increase in the efficiency of trans- 
mission over a cord thus loaded, we must properly sub- 
divide the load and the distances, or otherwise the effects 
of reflection will destroy the benefits derived from the 
increased mass. In the experiments with the oord it was 
found impossible to load the cord in such a way as to 
make it equivalent to a uniform cord for all wave lengths. 
but if the load was distributed so that it satisfied a given 
wave length, it also answered for all Jonger wave lengths. 


The mathematical theory and law for the vibration of a 


cord under such oonditions is exactly the same as that 
governing the distribution of the electric current over а 
wave conductor under the influence of similar forces, 
kinetic or mass reaction, tensional reaction and resistance 
reaction in the case of the cord being paralleled by 
electro-kinetic reaction, capacity reaction, and ohmic resist- 
ance reaction in the case of the wave condactor. 5 
it will be understood that if induotanoe ooils are introd 

along the wave conductor at periodically recurring intervals, 
the efficiency of the transmission of electrical energy is 
increased. Prof. Papin’s conclusion is that a non-uniform 
conductor is as nearly equivalent to its correspondingly 


uniform conductor as sin e is to 25 where ф is the 


angular distance between the inductance points of induct- 
anse sources and the angular distance to 2x corresponds 
with the wave length. Неге the value ¢ is inversely pro- 
роо to the wave length, so that for a given distance 
tween the reactance points the degree of equivalence 
diminishes as the wave length diminishes. If the wave oon- 
ducted be of complex nature, such as is met with in tele- 
phony where the overtones of the voice are present, then, if 
the approximation suffices for the highest essential 
frequency, the conditions will be even more favonrable for 
Ж ower ене | & ES 
rom theory to experiment was the next step this 
investigation, and the study of these electrical waves was 
undertaken while they were passing over wave conductors. 
The experimental proof consisted in demonstrating that non- 
uniform conductors of the description just given will show 
the same wave length and the same attenuation for a certain 
frequency and for al) lower frequencies as a uniform oon- 
ductor of the same inductance, resistance, and capacity. The 
wave length is, of course, conditioned by the frequency, 
and in the construction of the apparatus the used in 
long-distance telephony were selected. he conductor 
selected was the counterpart of a cable 250 miles in 
length, having the equivalent resistance and capacity. To 
construct such a oable was a task of much bear and 
three cables were made and experimented with, before the 
final form was reached which approaches very nearly the con- 
ditions existing in a submarine cable. This was formed of 
thin strips of tin-foil laid on sheets of paraffined paper and 
carefully connected, their length being sufficient to afford 
considerable resistance, while the capacity was regulated by 
the thickness of the insulating material. The strips were 
then connected in sections, each being equivalent to one 
mile of cable with a resistance of 9 ohms and a capacity of 
074 microfarad, and were arranged in groups of 50, one 
Buch group being contained in the heavy case shown in the 
centre of the illustration, fig. 9. Having a cable where 


there is resistance and capacity, it is possible to demonstrate 
experimentally the vigorous attenuation of the current and to 
study the propagation of the electrical waves. This attenua- 
tion, as has been said, is remedied by the insertion of 
inductance coils into the circuit, and the illustration and 
diagram show the method of adding such coils. The wires 
from the various sections of the cable are connected with 
brags plates placed on a long wooden кр by means of 
plugs dnd binding poste the cironit can be regulated. At 
the gap between apy two successive sections of the cable a 
coil or coils containing inductance can be added, and by 
merely inserting a plug can be cut out of the circuit. Uei 

а small alternator, and cirouits with suitable inductance 
capacity, to impress a simple harmonic electromotive force, 
the waves were investigated. The alternator was во ооп- 
structed as to give currents of different frequencies and thus 
produce the circuit waves of different le Then with a 
slide contact, с, and galvanometer, н, arranged as shown in 
fig. 6, it was possible to ascertain the condition of the current 
at any point along the line. In this way observations were 
made and curves plotted showing the maximum and minimam 
amount of current and the length of the wave passing along 
the conductor. Such acurve is shown in fig. 7, the numbers 
along the horizontal line in the middle representing the 
distance from the middle point of the cable, and the dots the 
current at various distances from this point. 

оош these points we have a close approximation to 
an attenuated sine curve as required by the mathematical 
theory. In this case the wave length is 17 miles and the 
frequency 625 periods second. Contrast this with the 
following illustration w the inductance is not properly 
placed in the circuit, and the resalt shows a remarkable 
attenuation and reflection of the waves. Leaving the exact 
mathematical considerations out of the question it may be 
stated that if the induction ooils are placed at intervals about 
rath of the wave length the non-uniform conductor will 
be like a uniform conductor to within two-thirds of 1 per 
cent, If this is done the attenuation is made very small, 
comparatively speaking, and the electrical y is trans- 
mitted with but slight сараро А numerical example 
will illustrate this more clearly. If the cable is employed 
with the inductance ooils placed properly, then 2j per cent. 
of the current generated at the transmitting end reaches the 
receiving end of the cable. But if the ooils are ont out and 
the cable used in the ordinary way, then only =; duvoth part 
of the current sent in at the transmitting end reaches the 
receiving end. In other words, the insertion of the coils 
enables the cable to trangmit 6,000 times as much current. 

The first application of the resulta of this investigation 
has been to long distance cable telephony. The cable being 
employed as before with the inductance coils at intervals of 
one mile, and at either end of the line two sets of ordinary 
telephonic instrumenta, Over this line of 250 miles of cable 
one сап carry on a conversation distinctly, the fact seeming 
the more remarkable when it is realised that about 40 miles * 
is the present limit for cable telephony and that the longest 
а in the New iig subways are D. miles reer 

ese experiments from а y scientific point of view 
шше the feasibility of dreien telephony. 

t is, however, in regard to its applicability to te ; 
that its advantages for marine work must be ош 
Bidered, where, ав soon as the is increased the attenna- 
tion of the waves oocurs and a limit is very early set upon the 
rate of operation. With the attenuation taken care of by 
inductanoe coils added at specified distances along the oable, 
the current would be transmitted with small loss to its 
destination and not only would the ordinary speed of opera- 
tion be increased, but by the use of methods similar to those 
employed on land for rapid tenen the efficiency would 
be made many times greater. The indnctance coils could be 
added to the conduotor at certain distances and placed within 
the sheathing at small expense in comparison with the cost 
of the cable, and being made about 1 inch in diameter and 
6 inches in length would create no particular difficulty either 
in the manufacture or in the laying of the cable. 

The earliest application of this method will doubtless be to 
aerial conductors to increase the present limits of long 
distance telephony now placed at St. Louis from New York. 

* This is incorrect, the E В” of 125 miles of the artificial cable 
would be 10,406, through which speaking would be perfectly prac- 
ticable.—Eps, Erxc. Ray. 
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The inductance coils at slight cost can be attached to the 
cross arms of the poles and instead of the heavy copper wires 
now required, a smaller and less зны conductor may ba 
used. According to the пега its experimental verifica- 
tion, there seems to be nothing to prevent a very wide 
increase in the limiting distance of modern telephony 
through the use of this method of constructing conductors, 
and trials in the field under actual conditions of service are 
anticipated with interest by telephone engineers. It is 
worthy of notice in connection with this discovery that ita 
entire development has been carried on along strictly scientific 
lines by Prof. Papin, to him being due the conception of the 
mathematical theory involved, it& experimental verification, 
and lastly, its application to an important technical problem. 


ENGLISH ELECTRICS. 


OvR pages for some weeks past have borne eloquent 
testimony to the strennous efforts which are being made 
оп all sides to develop the аш of ‘electricity to 
the transmission of power and the better provision for 
traffic of every kind; and as Parliament has shown 
a decided tendency to look kindly upon the power 
schemes which have been brought forward, there is every 
encouragement for promoters of genuine enterprise to 
pen in their endeavours. Moreover, the suooess of 
egitimate undertakings in these branches of the electro- 
technical industry may have a great bearing on the 
chances of again securing to England that supremacy in 
the industries of the world with which she has been usually 
associated, and the premier position in engineering of 
which she has been partially bnt, may we hope, only 
temporarily e by American and Continental 
competition. 

Ciroumstanoes as ER] exist to-day may not be particularly 
pleasant to our national pride, therefore we must look about 
us and see whether our industrial organisations 
de suited to the conditions now prevailing. 

t is, however, with Great Britain's electrical engineering 
that we are more directly concerned, and we gladly note the 
activity which now prevails, not only in the direction of 
transmitting cheap motive power over long distances, bat 
in electrical railway and tramway operations. 

The Oentral London Railway is just on the point of being 
opened to the public, and with such benefit to Londoners as 
has not yet been fally ised. 

Central Londoners, said the Daily News last Saturday in 
a popular but instructive article on London's new railway, 

ong lacked swift communication between the City and 
the western suburbe, Neither the Metropolitan nor the 
Metropolitan District Railway is of any real use to the 
Londoner who lives in the centre of the wide cirole they 
form, at a wide radius from the moat important residential 
and business districte, but until now nothing was left for one 
who desired to travel, say, from the Oxford Street end of Tot- 
tenham Court Road either to Shepherd’s Bush or the City, 
but а choice between cab and omnibus to any one of the 
desired points. To journey either to Charing Cross in one 
direction, or to Gower Street in the other, for the purpose of 
reaching the rail, meant at least as lengthy a transit as it 
would have involved to proceed direotly by those horsed ооп- 
veyances to one’s destination, a trip occupying over half an 
hour under the most favourable circumstances. Cab fare for 
the distance to which the Central London Railway runs comes 
to at least 38. 6d., while the omnibus journey costa 5d. 
From the opening of the line it will be possible to travel the 
whole way, in less than half the time, for 2d, 

The experimental section of electrical line on the Under- 
ground system between Earl's Court and High Street, 
sneered at though it is by unreasoning oritics, is а move in 
the right direotion, and numerous other schemes in con- 
templation are ру approaching the time of fruition. 
Only yesterday the members of the Municipal Electrical 
Association, in solemn conclave, were discussing the vexed 
and much debated question of combined management of 
tramways and lighting departments, and everywhere eleotrio 
locomotion is becoming an all-absorbing topic. 

Speaking generally, the greatest activity is visible in elec- 
trical movements of all kinds, and, in the opinions of those 


are in all 


closely associated with the various schemes afoot, andithere- 
fore the best able to judge, this country will be the 
field for some years to come of such етай наў and develop- 
ment as will compare with the palmiest days of eleotrical 
“ booms ” in the United States. 

And here we may be pardoned for alluding to the strong 
feeling which has existed for several yeara against American 
practice and American consulting engineers, now happily 
abating. When we were rudely awakened to the fact that 
our manufacturing firms were not in a position to give us 
generators and motors suitable for the best tramway methods 
as they existed in the States and in Continental towns, we 
were compelled, reluctantly enough, be it said, to fall back 
upon American standard machines. To those brought up in 
the belief that in all things English engineering was supreme, 
the blow was a severe one, our dislike to the American 
invasion was resented in no measured terms. 

But the lapse of time has fully shown our unpreparedness, 
and though our pride was wounded, we have become recon- 
ciled to the fact that what has happened has been for the 
best, and every uncharitable feeling towards the American 
engineers who showed us what to do, and how todo it, should 
be relegated to the past, for we are now in a better position 
to reap the benefit of their skill and years of experience in a 
matter with which our engineers had previously no 
practical acquaintanoe. | 

We had flattered ourselves that not а few of our English 
manufacturers of old-established repute were fully equipped 
to undertake anything that came along; the scales have 
fallen from our eyes, and it is plainly to be seen that to 
keep abreast of the times we must relax our policy of 
masterly inactivity, or we shall be compelled to make 
atrategetio movements to the rear. 

Having read, learnt, and inwardly digested the lesson 
which American engineers and their methods have taught 
us, there are those who intend to profit thereby, and the 
latest bci apr in the direction of securing to this 
country work which would otherwise go abroad, is the 
undertaking of the English Electric Manufacturing Com- 
ралу, whose extensive, unique and magnificently equipped 
works we describe in our other columns. | 

Purely, and we might add militantly, an English under- 
taking employing only British labour, it will be run on 
lines evolved from the best American and Continental 
practice, controlled by an American works manager, and 
English foremen with United States experience. 

The technical direotor to the company is well known to 
readers of the ELECTRICAL REVIEW, as is his life's work, and 
we may be sure that with his experience as a pioneer in 
electric traction, aided by his reputation of being an up-to- 
date authority, the company will have the benefit of the 
highest skill in their designing departments. 

The objeot of the American manufacturer is to supersede 
manual labour by labour-saving automatic tools, and money 
is not allowed to stand in the way where it is felt that an 
adequate return may be antici ; this is the feeling 
which animates the directorate of the new company, and just 
as is the case in the States, it is believed that British 
workmen, when freed from pure drudgery, will perform work 
of a higher order in which their innate intelligence will be 
called into operation. So far as experience has shown, the 
resulta at Preston have been more than satisfactory, and the 
American superintendents declare that the Britisher workin 
here under American labour conditions, is a better all roun 
man than his trans-Atlantic cousin, and the works’ output is 
materially increased. 

With the finest machine tools that can be procured and the 
best practice in factory organisation, the company will be 
enabled to compete on equal terms with the prices current in 
the United States, and there will be no longer any need for 
poe to go outsideold England for standard equipments 

or railways or tramlines, nor for consultants юр? for 
goods which they know oould hitherto only besupplied by trans- 

tlantio companies. of departments, engineers, 
and the staff generally, are men of the greatest experience in 


every detail of the company's operations, and we welcome the 
advent of the English Electric Manufacturing Company, as 


the pioneer undertaking of the kind, which should {жуы 
render England independent of outside assistance for the 
carrying out, in a manner second to none, of the largest 
electrical undertakings, whether in lighting, locomotion; or of 
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the electrical tranmmission of power, and reassert the old 
country's once pre-eminent position in the world of engi- 


THE LIGHTING OF SMALL TOWNS. 


Two papers were read-on Wednesday before the Manicipal 
Electrical Association on the subject of lighting small towns 
by electricity. The ideas of the authors as to what is а 
amall town seem to vary considerably, one of the writers 
being inclined to include towns up to 40,000 inhabitants. 

We think that any town of 20,000 population and upwards 
can scarcely be called a small town from an electric lighting 
point of view, as there should be no difficulty in establishing 
a successful undertaking in towns of that size. The real 
problem is how to deal with towns of а population of from 
4,000 to 10,000, of which there are a large number waiting 
to be taken in hand. 

Of the two papers, that by Mr. Harris seems to be the one 
which really meeis the question under discussion ; the other, 
by Mr. Vesey Brown, dealing only with generalities, would 
appy to towns of any size. | 

r. Harris at the commencement of his рарегв 
town should 


gale of current, and the second, which the writer does not 
seem to appreci 


the production of electricity the business of supplying and 
fitting up the lights which are required by the consumer, or, 
in other words, adding a contractor’s business to the acina 


As to the system of laying mains underground in the 
manner suggested by Mr. Harris, we think there will be 
considerable diffculty in obtaining the Board of Trade's 
sanction to such a system, but in an outlying country 
district there ought to be no objection to allowing а 
certain ion of the mains to be carried overhead, 
although it is a question whether, in this country, there is 
really much economy in carrying overhead wires, the saving 
in first coat being but amall and the cost of the maintenance 
being much heavier in proportion. 


CHARACTERISTICS OF THE SUCCESSFUL 
STREET RAILWAY MANAGER. 


Tun crying need to-day is for managers. The country is 
being carefully searched by syndicates and great bankers for 
men who are able to successfully handle the great street rail- 
way and lighting properties which have been formed by 


consolidations. Hardly any price is considered too much to 


* Street Ratlway Journal, 
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y for “the right man in the ight 
Dosen“ of the industry are few, an 
younger orop of managers who have hitherto been in charge 
of comparatively unimportant properties, 
for material for the positions if this extraordinary 
demand is to be satisfied, particularly if the foreign need for 
trained electric railway managers is taken into account. 

What, then, are the oharacteristios of “the man of the 
hour?” What is it that capital wants in the one to whom 
it is about to entrust its interests? | 

First, and most impcrbanb of all, honesty and By 
this is meant not only the common honesty and Tay 
which will prevent а man from becoming a thief, or keep 
him from wrecking a company to his own advantage, bat 
the rarer sort that will be absolutely faithful to the interests 
of all the stockholders. It is not an easy thing for a 
m to avoid the temptation of using the information 
which he obtains first for his own private benefit—in 
the stock market, for example—and it is not an easy thing 
to avoid attaching himself to some powerful clique of stock- 
holders which is seeking to enrich its members at the expense 
of the others. Itis the hardest thing of all, perhaps, to 
gay “No” when a director or stockholder, who has been 
constantly friendly to the manager, and has helped, perhaps, 
to put him into his position, asks a favour of him which is 
on the edge of dishonesty or disloyalty—a favour 
which he can perhaps grant without too serious qualms of 
conscience, but which he knows in his inmost heart is against 
the interests of the entire body of stockholders. 

And yet it is honesty and loyalty of this higher order 
which, in the long ran, brings to a man the confidence. and 

t of the financial world, and puts him into the highest 

positions of trust. Business history is full of mushroom 


made by questionable met and followed by 
wrecks of fortunes and of reputat street railroading 
has furnished not a few of such cases. 


effort will fail. t of labour has so 
many pointa of bearing upon the en financial success of 
the undertaking, that its importance cannot be over- 
estimated. A strike is a thing to be dreaded and avoided 
as a plague, for not only is the direct loss heavy, but the 
after-effecta often last for years in “soreness” among the 
men, boycotting in more or less extended forms by the 
public, hectoring by the newspapers, and perhaps a bitter 
warfare by the politicians, who see in а company’s unpopa- 
larity their chance for success. In every way possible a 
manager should seek to attach his men to him, and win their 
genuine respect and devotion by little acts of personal kind- 
ness ag well as the larger ones. 

The next characteristic is force and decision of character. 
The undecided and vacillating man will never be able to 
handle an im t business proposition. i 
the meanderings of a muddy intellect, he is а failure, по 
matter how wise his final decisions may be. 
demand is for quick, sharp, decisive action, and the intellect 
must be so trained as to work straight to the point, without 

flounderings. 

Organising ability is, of course, a most important requisite. 
Many men think they have organising ability of a high 
order, but in the final analysis it is reque found that 
their idea of an organisation is complex not simple, 
expensive and not cheap, and too delicate in its sign 
Theoretically, an organisation. so created may well 
symmetrically excellent ; practically, it breaks 
down at important р or is inordinately costly. “Ву 
their fruits ye shall know them," and the manager whose 
organisation only coats 24 per cent. of the gross receipts, 


where another’s doing the same work, costs 5 per cent., is 


justified in most cases in balieving that his "organising 
ability " is the greater. 

Diplomacy in dealing with the public belongs in the first 
rank of success characteristics. The manager who is bright, 
cheerful and jovial in temperament—who will meet the 
public fault-finder with oourtesy and a bright optimism 
which turns a possible enemy into a friend, is far more 
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likely to give & good account of his trust to his stockholders 
at the e 


engineering questions upon which а 
manager will be called upon to pass final judgment is almost 
an essential in these days, but it is not necessary that such 

ә e h di { E t ! 2 ] 


the dong of your eye, and pay him whatever he asks—he is 
worth it. 

To these major characteristics of a successful street rail- 
way manager, must be added, of course, many minor ones, 
which have a more or less important bearing on results. The 
best advioe which can be given to the young man ambitious 
to make his mark in the street railway world is to never 
accept a position where success is impossible, and never leave it 
till success has been achieved, The thing which brought 
Grant, against most determined opposition, to the head of 
the Federal forces, was his unbroken record of successes, 
The best reputation which any man can get in his business 
life is that of uniform suooess in carrying out his under- 
takinge—the worst reputation is that of failare, or of 
running away from an expected failure. Toa man situated 
in an uncomfortable position, where factions oppose and 
difficulties come thick and fast, an offer of a better position 
at a higher salary in more congenial surroundings, comes 
like a ray of light, and is a temptation rarely resisted. It 
is almost always a mistake, however, to yield to it, because 
not only is the success record broken, but the man has missed 
his chance of gaining that most valuable of all experiencea— 
the overcoming of apparently insuperable obstacles. 

Honesty, loyalty, organising ability, decision of character, 
diplomacy, persistence and grit—these qualities, together 
with a genuine regard for, and sympathy with the men 
through whom in large part success is to be achieved, are the 
characteristics of the successful street railway manager. 


OUR LEGAL QUERY COLUMN. 


[Questions addressed to the Editors for insertion in this column should 
be as brief and concise as possible. Free use of fictitious names, &c., 
may be made. Answers are furnished by a duly qualified lawyer, 
but the Editors cannot undertake to be responsible for the accuracy of 
the views which he may express.] | 


алыса will be refased. We should be obliged to you if you 
would inform us whether 16 will be necessary to obtain the consent 
of the Board of Trade. We take it that we stand in this position: 
That we are traders having a commodity to dispose to any 
customer, and if we can arrange with the local authorities is there 
апу necessity to trouble the Board of Trade on the matter?“ 

„ In answer to the above question, we have come to the conclu- 
sion, although with some hesitation, that there is nothing in the 
Electric Lighting Acts, 1882-1899, which renders it compulsory to 
obtain the leave of tbe Board of Trade for the purpose of laying 
down an electric installation. A carefal perusal of the Acts shows 
that in so far as they confer powers upon the Board, they are 
enabling only. We do not, however, think that our correspondents 
would be wise in establish their installation without, at least, 
giving notice to the Board of Trade of their intention to до во. A 
reference to S. 4 (1) of the Electric Lighting Act, 1888 (51 & 52 V., 
c 12), will serve toshow that where any electric lines or other works 
may have been laid down in streets, or in such a way as not to 
be enclosed іп а building, otherwise than in accordance with and 
subject to the provisions of a license, order, or special Act, the Board 
of may cause a notice to be served upon the undertakers 


order in the ordinary 
the sanction of the Board of Trade, we cau only advise them to 


reqairing them to continue their works, and supply their electricity 
y in accordance with conditions and regulations prescribed by the 
Board of Trade for the safety of the public and the protection of the 
roperty of the Postmaster-General. Seein 


BILLS BEFORE PARLIAMENTARY 
COMMITTEES. 


Monicirpan Taapina. 
J 8 
& e qu on TA rum 
lia sittings on Friday last, the Marl of Orewe presiding, S 

The first witness, Mr. Онлиров Leran, Q.O., counsel to the Speaker 


prevent the introduction of clauses which might be objectionable in 
the interests of the public. The in the course of his evidence, 
said he rather deprecated the practice of a municipality acquiring 
compuleorily a water or gas company against their will and with- 
out their consent. That was a practice which had increased enor- 


by а private company, and subsequently purch 
authority. Speaking broadly, one might say that the municipalities 
never invented or initiated anything 


Mr. Втривх Monsm said that he was the chairman of the 
Municipal Trading Committee of the London Ohamber of Commerce, 
and he would like to take the general question, and to deal with it in 
detail as it arose. They had had discussions in the Council of the 


desirable that the whole question should be referred to a joint com- 
mittee of both Houses of Parliament.” Proceeding to with the 


. Act creating corporations, he said that the Act of 1885 enacted in 


effect free trade as against the previous. action on behalf of munici- 
palities by which trade was prohibited excepting with their license. 

The Onaraman: You had something to say as to the Tramways 
Act, and particularly as to Olause 4 as to the consent of local 
authorities 7— Tes; as regards consent, I have had a large experience 
in dealing with local authorities ia these matters, and what I find 
іг this—they do not consider the question as to whether the proposed 
tramways are desired by the public ornot; they consider it from the 
point of view that their consent is made by the Act, a condition 
precedent to the grant of any powers, and 16 is for them, therefore, to 
hang conditions on to the fullest extent possible. * 

Continuing, Wrrwmes quoted instances to show that occasion was 
taken to "bleed the companies" with regard to ga Bras 
consent. The same thicg had been done with regard to 


made by provisional order 7—That is so; we have Los prore consent 
of the of Trade, but although the Board of Т 


perimental matter, there was no difficulty in getting consent, because 
it was difficult to find anyone to take up the experiments, but as the 
matter has become more and more an assured succoss, it has been 
more difficult, and to get conseuts nowadays, if you go to the smallest 
districts in the country, you have very onerous terms put upon you as 
a condition for the consent. We aleo find, where the authority owns 
the gasworke, we frequently have this argument addressed to the Board 
of Trade—that the authority has invested a large sum of money in gas 
which might be endangered if electric light was to b» brought in by a 
company, and that has prevailed. 

Ia fact, you are makiog very mech the same complaint with regard 
to electric light as you made with to tramways ?—That 
ie so; and I say this, that it has also very seriously retarded 
the progress of electric lighting, and many places have been for 
years without electric lighting because of tais want of consent, 
where otherwise electric light might have been given. Ia other 
cases, local authorities have spent very large sums of money under 
circamstances in which it would have bsen unnecessary, because they 
might have taken a supply from an adj ining company, and also it 
bas retarded the general engineering manufacturing science of the 
country. 

Proceeding to deal with the question of purchase, WrrMESS said 
that he had been a member of the Oouncil of the Institution of Eleo- 
trical Engineers, and he knew that the electrical industry felt that it 
had been placed on very unkind conditions as regarded theia 
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industries. Railway, and water companies obtained a freehold 
in effect; they were limited in price and dividend upon a reasonable 
basis, but electrical undertakings had been limited both as to consent, 
price, and as to terms of purchase, and it had been, he supposed, 
quite as important an industry as any of the others. He did not 
wish to say 16 was impossible for municipalities to work a tramway 
fairly well, but they wanted to put the matter on а broad principle. 
It came to this, that it was a very important business, and it seemed 
to go without saying that it was impossible for new people without 
a туну to manage a complicated business. 

CHAIRMAN: As regards veto; you say that the necessity of 
getting consent has y retarded the ке of tramways ?—I 
think there is no question about it. I could quote order after order 
where mechanical powers had been given to a company, but probibited 
until the company was able to get the consent of the local authority, 
and nowadays it is always prohibited on the ground that the local 
authority are anxious to work it themselves. 

Continuing, WrrNESS said it was quite clear that tramway com- 
panies had not had fair play. They were introducing a new business 
and had to embark their capital, and had to endeavour, if possible, to 
keep that capital intact and to make a living wage during the life of 
21 years, at the end of which they were certain not to get back their 
original capital. They could not spend money in improving the 
property or in extensions. Ол the other hand, the municipality had 
a freehold, and could. look to the future to repay or recoup losses 
arising from the expenditure of the moment. It stood almost to 
demonstration that with only 21 years of life it was almoat impossible 
to make the undertaking successful, and the same thing applied with 
regard to electric light. 


was the danger of employing mab numbers of workpecple who were 
voters. Glasgow were now employing в very great number of work- 
people. In London it was stated that scavengers were promised at 
election times 20s. a week, and statements were made that by com- 
bination members of local bodies could be made the servants instead 
of the masters of workpeople. 

Asked by the ОнАтВМАН if it was really the case that the Board of 
Trade accepted as ар objsction to electric lighting that fhe Oorpora- 
tion owned the gasworks, WirMzss said they had lately had а case 
in Wales where an application was made fora isional order and 
this argument prevailed. The only ground of objection was that the 
local authority owned the gasworks, and the Board of Trade decided 
not to grant the application. | 
Mr. Grant Lawson, M. P.: Did the Board of Trade decide that 
as Argument was reasonable ?—They simply said, We do not grant 

e order." 

Further, Wrrnzss said that with the municipality in possession 
there was no incentive to take advantage of any new invention. 

The Онлтвмах: What is the distinction you draw between water 
and gas or electric light ?—It is essential from a sanitary point of 
view that every house should have a good supply of water, not only 
for the в inhabiting that house, but for the neighbour- 
hood, But it makes no to Householder A whether House- 
holder B has no light at all—it is not a matter affecting anyone but 
the particular , E a porion поа fo UN a шыр why should 
he be compelled to supply 8 capital for gas or electric light ? 

But I shoald imagine that the municipalities would not say that 
they were running the tramways for profit ?—But that is the whole 
of the argument. It is said : " Why should a profit made out of the 
public go into the hands of private companies?” That is the cry 
put forward everywhere in fayour of municipal enterprise. 

Oontinuing, Wrruzss said that it was not fair that an individual 
should have to pay the sinking fund for a tramway in the way of a 
higher fare. But in principle he should say that a tramway was not 
a proper object for municipal ownership. Asan instance, he would 


take London. The London Oounty Council had a Bill before Par- 


liament that day, but it was quite clear that a very large proportion 
of the people of London would never dream of using tramways, and 
therefore ought not to be rated for the purpose. His objection would 
be that hs os nota €— of up : user. Then with 
regard e procedure of mnoppos › he suggested that the 
Committee should lay down some principle, so that pred of prin- 
ciple should not be altered without consideration in some more 


general manner than was possible by the officials of the House. He 


suggested that in the case of ary digg Bills, where there were 
alterations of principle, they shoul referred to & Committee to 
see if there should be any alteration. 16 was trwe that there was 
power to send unopposed Bills to the Standing Committee, but he 
ventured to think the officials of the House would be rather 
glad if the necessity for doing this were strengthened. It 
was freqaently put forward that local authorities only supplied 
in the public interest, but it was found that where local authorities 
supplied gas and electricity outside their own district, they generally 
charged more. Then if there was a provisional order granted to a 
company, there was a special clause requiring audit by the Board of 
Trade, but when an order was granted to'a local authority, the clause 
as to andit did not apply. In the present year the London County 
Oouncil introduced а Bill for street widening, and they also went 
before the Light Hailway Commissioners for а scheme for light 
railways, They admitted that streets would require widening, and 


they were asked why they did not put clauses in the Bill for street 

g, and they answered that they were promoting another Bill 
for street widening. The Light Railway Commissioners threw the 
scheme out, but if the scheme had been authorised, the street 
widenings would not have а in the capital account. On the 
other hand, a company would be compelled to put the whole down as 
ca expen Я n if а Town Oouncil to electric 

үн! diture. Then if a Town Oo took in hand 
lig ing, п not put down the proper proportion of its whole 
ve 


ministra es to the new und ‚ but as was given in 
evidence in the Shoreditch case it put down only the additional cost 
incurred. He did not say that it was dishonest, but it did not allow 


of a fair comparison being made between the two sets of accounts. 
There was no doubt that giving local authorities power to 
compete in electric lighting and tramways, had undoubtedly retarded 

hting and tramways in the country. Indeed, they were so 
far be that they had to get a vast amount of their t from 
America. He could show сазе after case where for many years local 
authorities had by merely refusing consent, prevented the supply of 


electrical energy 1 large districts. 

Replying to Lord HorBsouiL.p, Wrrwmss said it was often found 
that local authorities obtained р orders for electric 
lighting which were not used. When, however, a company came 

& scheme for tramways, the condition was made that the electric 
energy should be taken from the local authority. 


BOURNEMOUTH TBRAMWAYS. 


A BarLtor Oommittee of the House of Commons, presided over by 
Mr. W. Н. Holland, on Tuesday heard an application of Mr. 
Pembroke Stephens, Q O., on behalf of the Bournemonth Corporation 
in respect to the Tramways Bill. Before the recess the Committee 
considered the Bill of the ways Oompany to 


* Poole to the borough on the 
other side. The Corporation promoted a scheme for tramways for the 
borough, part of which scheme was to construct a line through the 
centre of the town. The tramways will be worked electrically. Ths 
Committee decided that the line should be constructed by the 


similar running powers over 


; reopen the matter, and 
argued that there were no precedénts for giving 5 over 
municipal tramways. Oases had been mentioned, but he submitted 
that ота а complete mistake to вау that апу such powers had been 


grante 

Mr. Моон objected to the application, and said the agreement had 
been actually signed. 

The Снатвман said the Oommittee had considered the whole 
of the matter when it was first before the Committee, and the arga- 
ment should have been put before the Committee then. 

Mr. Влигоов Browns, Q. O., said he opened his case on the merits 
of the scheme, and they had actually the agreement between the two 
oe If they were to reopen the matter now it would be very bad 

or се. 
. PEMPROKE BrEPHENS said if he could not re-open the case 
now he should have to go to the other House and say that there had 
been a miscarriage of justice. 

The Onamntan said the Committee were advised that as a matter 
of order the Bill was not now before them, and so however 
the Committee might have been to listen to the arguments of Mr. 
Pembroke Stephens they could not do so. 


LancasRm ÉLEOTAIO PowIn BILL. 


Taz Select Committee of the House of Commons considering the 
various Electric Power Bills referred to them, resumed their hearing 
of the evidence in the Lancashire Electric Bill on Monday. 

The case of the Urban District Oouncil having been closed, Mr. 
WILLIAMS ed the case for the Southport Oorporation, who 
opposed, took exception to Mr. Worsley Taylor's statement that 
the area proposed to be covered was all manufacturing. Asa matter 
of fact, around Southport was a very large extent of agricultural 
land. The whole foundation of the promoters’ case depended on them 
getting something from the Committee which had never been obtained 
by anyone before, and also getting something from the Board of 
Trade which had never been granted before. Then Mr. Gripper 
calculated that the company would have a load factor of 30 per cent., 
but in order to secure a load factor of 25 per cent., they woald bave to 
supply three times as much energy for power as they would for lighting. 
Apart, however, from these considerations, he pointed out that Southport 
was purely a health resort, and there was no demand in that town for 
the company. Further, he doubted altogether whether the 
‘would get their capital, for no one had come forward who was pre- 

to embark capital in the und : 

The Ogammanx pointed out that if боро did not take а supply 
there would be no reason to go through the town, and, therefore, 
Bouthport could not be injared. 

Mr. WiLLIAMS said that was so, and therefore he saw no resson 
why Southport should be in the Bill, because there never would be 
& requisition for the company to come in, as Bouthport could do mach 
better for itself. Why the company wished to include Southport in 
the Bill was so that they could issue a prospectus which would 
stagger humanity. He admitted that the problem of the supply оё 
cheap electric power remained to be solved, bat contended tbat the 
true solution was in a combination of local authorities rather than by 


| gi d apt cine ai ris 


company. 
B. GairriTHS, Mayor of Southport, said he saw no possible 
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reason why the company should be given powers to come to South- 
port. In Bouthport they were at & very cheap 


y 
By Mr. Ҹоввгвх Tavron: The capacity of their works was 
3,000 н р. Except for tramways, there was no demand in Southport 
for power. For power they charged 6d. for the first hour and 2d. per 
hour afterwards. 

Me. Вагғосв Browns sud he represented 13 boroughs in the area 
concerned, including Manchester, Liverpool, Bolton, Oldham, 
Accrington, &c. The whole of these boroughs concerned protested 
against the Bill. They АП agreed that the value of electrical energy 
for power was amply demonstrated, but the object of the promoters was 
not to supply, but they had an ulterior object. In the scheme there would 
‘be nc economy, because the area was too large. He ventured to say 
that the promoters could show no public advantage by being allowed 
to come in, and that was shown by the fact that every local authority 
of importanca opposed the Bill. There seemed to be an idea that 
the large boroughs had not done all they should in the way of 
supplying electricity, but that was not the case in Manchester cer- 
takiy and Manchester was supplying all round the city. In the 
case of the Durham Bill there war а diff zrence, beoaute the local 
authorities wore small and could not suppiy themselves, but in 
Lancashire the towns were large, and coald, and did, supply them- 
selves with electricity, and had, in fact, spont £2,136,000 in such 
supply. It was very doubtful whether the promises of the compan 
2 be carried out, because they would not get the diversity of 1 
which they had in Manchester. With to large scale produc- 
tion, there was no doubt that wp to a certain extent there was 
economy, but in the case of that e there was provision to form 
generating stations, which was with the p e of laying a feeble 
hand on district for some ulterior object. It was said that 
economy would result from the fact that the generating stations 
would be at the pit's mouth, but he pointed out that the cost of carry- 
ing a main to Olitheroe would be £45,000. He characterised the 
scheme as wild, ridiculous, and absurd. 

Mr. Alderman HiaarxBorrou, of Manchester, said the Lord Mayor 
of Manchester called a conference of local authorities concerned to 
consider the Bill. There was а 


Oa the Committee reassembling on Tuesday, Mr. ALFRED Hiaam- 
BOTTOM continued his evidence. He said that the 


Oorporation 
supplied an area of some 45 square miles, and he should put Mar 


of a practicable area at some 100 square miles. He 
the whole of the portion of the county affected by this B 
have a chance of obtaining a supply of T ata ер rate, and 
that а company ought not to merely the part of a district, 
and leave out the poorer; but he did not think tha£ by this 
paa i wore ез er an obligation to supply the northern parts of tha 


the i 
streets, he should be satisfied with an appeal to the Board of Trade 
in the matter of the route, but he thought the municipality ought to 
bavo а control also, as to the kind of laid, and manner in 


which the cable was laid. Another most importan 


were to go through their streets both thoss matters should be under 

ы гоно , as Mr. Ritchie on the second reading promieed they 
8. 

Replying to the CHAIBMAN, WrrNNESS said he calculated that the 


represented in the Lancashire Oonference, Li was strongi 
posed to the Bill, which would inflict great and inconveni- 
ence without conferring any public benefit. Ia opinion, the 


laying it. 
| In 


the area of supply, or for the apparatus that would require to be 
fixed in these stations, and no provision for duplicating the mains. 
In his view, the proposed factor of о pd cent. was purely 
imaginary, and could not be attained in practice. His experience 
was that the company would have to depend for customers on the 
small consumers of power. Where compulsory powers were given to 
а company to lay mains he thought the local authority should have 
power to ви the laying of the mains, and also a voice as to the 
construction of the main itself, the material, covering, and way of 


oross-examination, WrrNxEGS said the rs could not pos- 
sibly give the Corporation proper on, because the 
tion wanted all the room in the streets for themselves. He did not 


thousand horse-power. At present they had 50 or 60 customers. 

Mr. О. Н. WonprsanaM, electrical engineer to the Corporation of 
Manchester, expressed tbe opinion that.no economy would be dd 
increasing the scale on which electrical energy was produced, 
beyond about 20,000 or 30,000 нр. The only saving which the 
company could hope to make was in the ca of coal, 
and that saving would be altogether swamped by the high cost of 
the mains to the area of supply. He did nos believe it was 
commercially practicable to carry electricity long distancas in this 


The Committee then adjourned. 


TBAMWAYS AT ROOBDALS. ; 


A Бвгжст Oommittee of the House of Commons, presided over by 
Lord Edmond Fitzmaurice, on Monday considered the clauses in 
the Omnibus Bill of the Rochdale Corporation. A clause was 
approved authorising the Corporation to require the tramway in 
Halifax Road and make it suitable for electric traction, so that it 
might form part of a through system between Rochdale. and Little- 
borough. By an agreement it was provided that. аб the end of 21 
years the District Oouncil should have the option of acquiring the 
tramway on the payment 20 the Oorporation of the then value of the 
electrical equipment. “е | 


3 


LEGAL. 


Tum Егвотвіс CONSTRUCTION Company, LIMITED, v. Tun IuPEBLL 
Tramways Company, LIMITED, AND THE Вин THOMSON- 
Housrom Company, Lr«rrgD (TnmD PARTIES). 


Im the Court of Appeal on Thursday last week, before the Master 
of бе sie mfi мны Bigby and Oollins, the case of the 
Blectric Oons 


P 

against the defendants 
Since the commencement of the the 
patent in question had “р , and the plaintiffs not therefore 
poe with their claim for an injunction. The defendants pleaded 
validity of the patent, on the ground of want of novelty, and relied 
ороп а number of anticipations. The patent was one taken out by а 
. Sprague, an American gentleman, and its object was to so arrange 
and support the motor, that the relative positions of its armature and 
fleld magnet would not be changed, and the mechanical connections 
between the armature and the driving axle would not be disturbed 
by any movement of the car bcdy or carriage body оп its springs, 
while at the same time the driving axle was relieved of dead weight. 
His Lordship in the Oourt below held that Olaim 1 had no reference 
to a spring suspension, but applied to a case where the car body had no 
truck, where springs were not described. It aleo applied to a 
case where there was a truck, but where belts were used, and where 
springs would not ba needed. The second claim also, in his opinion, 
had no reference to spring suspension. With regard to tho third 
claim, he held that it added something which was not foand in the 
first claim, and constructing the specification as he did, he came to 

the conclusion that the patent could not be supported. 
5 F. 1 5 Mr. 1 Q. O., 40. p Gray ba 00. 
sup of the appeal, an т. Ori is . Astbury, " 

and Mr. A.J. Walter were for the defendants. 

Mr. Moorron, in opening the case, said that the action was brought 
for infringement of letters patent, No. 9,527 of 1885, but the patent 
having expired, the only question of comrse, was that of damages. 
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The defence relied upon was solely invalidity; tbe infringement 
was admitted. The allegation of invalidity was based on the usual 
numerous M irte anticipation, and no subject matter being the 
chief ones. 5 which the j idge decided against 

was опо of oa of one 


validity of lel prim ! constructi 
of the claims of the specification itself. That being so, he pro 
to take their Lordships at onoo to the specification, because he should 
submit that the interpretation put upon it by the learned judge 
could not be sustained, 

The Masrur or THE Богів: Do you admit if the learned jadge's 
сона of the impeached clalta is right there was an 

on 

Mr. Movurron: There is a later question, which arises in this way. 
We вау the claim is so limited, that even upon the learned jadge’s 
tion. The learned counsel 


estion of how to mount an 
rove. Of course the first 
peculiarity of an electric motor was that it was purely rotatory, 
and the next was that many parts of it must be 
exceedingly massive. It was a machine which ought not 
to be subjected to violent jolts because the work was hair! сае in 
order to contain perfect insulation of the wire both on the fixed part 
and the moving part. The only part of a motor which moved was 
the armature, which rotated inside field Ia order to 


bearings у 

the motor, and the motor mut not be subjected to shccks. The 
idea of using motors for cars was йг started in 1880, 
or even earlier. He thought the Master of the Rolls would remember 
всей in the Exhibition in 1881 at Paris a car by Biemens driven by 
& motor. Several methods of mounting the motor on the car were 
tried, and in 1885 the present inventor, a man named Sprague, a 
celebrated American inventor, invented this method, which now in 
the vast stride of electric traction had become the universal one. 
What the inventor did was this: he sleeved the field magnets of the 
motor on ope of the axles and su d the otber end by means of 
springs. The consequence of that was that by sleeving one 
end if there was a jolt on the wheel it was not a 


.sxle,and baving spring supporta at the 
end. This enabled the inventor not only to avoid jolts, but also 
m from f rand the 
were very big, moved ra ' 
large nt mber of revolutions a minute. It was not p b 
to make the wheel of the car go as fast as that. It was necessary 
to gear down until several revolutions of the motor corresponded to 
one revolution of the wheel. The sleeving at one end made the 
gearing accurate in spite of the jolts. One thing was that no jolting 
would throw your gear out of gear, and the other was that the jolts 
were very much diminished. t was the nature of the invention. 
Having referred to the specification, Mr. Moulton said he should con- 
fidently submit that one was clear—that this was a spring- 
supported motor characterised by being sleeved u a driving 
and baving one or two sets of springs, which it either with 
the truck or with the carriage body, if there was no track. That was 
the invention which they were 


cle having no truck,” the 
learned jadge had found that that meant was not hung by springs in 
fhe case of а car which had no truck. He (learned counsel) failed to 
see absolutely any justification in the language of the spe on for 
duc a view as that. | 

| уе Ма THE ROLLS: You say springs are essential in both 
cases 

Mr. Мостлон: Oertainly; that was the whole spirit of the 
invention. He must вау there was a disputed interpretation of 
claim, one as to whether it included springs or not. The claim was 
for “the motor of an electric railway car or carriage having its field 
magnet oentred or sleeved apon a driving axle, its armature sup- 
ported directly upon the said field magnet, and having a shaft 
separate from the driving axle and gearing, communicating motion 
fcum the armature shaft to the driving axle, substantially as herein- 
Lefore described.” But reading the specification from beginning to 
end, it was plain that the inventor relied upon springs. 

The Masten оғ тни ROLLS: Your point is that springs are 
ше, and that the only thing optional are relieving or support- 

ng springs. 

Mr. Мооттон said that was so, but the learned judge bad said that 
was not so. That where there was a car body and no truck there was 
suspension without springs. But really the truck and the car body 
without the truck were mechanically the same. The car body might 
not be called a truck, but it was the same thing. 

Lord Justice Riasy: It is rather peculiar that the inventor never 
uses the word spring in connection with the car body. 

Mr. McuLTON: Оз, yes, he dces. Ho says, These springs extend 


the . 


to cross bars on the track frame, or to the car body in case no track 
is used.” The “or” is “or” to, and not “or” by. There is no 
possible conceivable reason why he should not have spring suspen- 
sion in both cases, and it is only a too abundant caution that 
makes him refer as a practical man to the case of а car body withost а 


Lord Justice Rranr: I think the meaning might have been 
made more clear by a little alteration of the langusge of the 


on. 
Mr. Movrron: Tae claims, I shall submit, describe nothing but 
& spring attachment. The second c'aim brings in the relieving 
3 spring, and Ido not think I need trouble much about 


The MasteR or тни HoLrs: The serious question seems to be 


Claims 1 and 3. 
Mr. Mobrron said that with to Olaim 1, although no 


regard 
e oin mention was made of it, it implied spring supporta, 
^p Justice Riasy: What is the difference between Claims 1 
an 
Mr. Mourros: The difference istwofold. Ia the fi:st piace, Claim 1 
is limited by the phrase having the armature directly supported on 
the field magnets. Then there was a diffrence in the point of view. 
Olaim 3 is drafted ina totally different way to 1 and 2. 1 and 2 
goes thro specification, but Claim 3 seis s the spirit of the 
. I don’t want to get off the safe ground of what my inven- 
tion I say my invention never contemplated anything but spring 
suspension, and that is raiterated all through the specification. The 
whole connection is through springs. I daresay tbat the claims 
cover А good deal of latitude as to the way in which the springs are to 
be Applied, bat it would not include cases where the motor was 
bolted to the truck or the car body. That was never contemplated, and, 
indeed, it was the whole alm of the inventors to obviate that. I quite 
with the learned judge that Olaim No. 2 is Olaim No. 1, 
us the springs, bat both imply the spring supporss or the 
equivalent to spring supports, 
Lord ине Riasy: What would be the equivalent to spring 


supports 
. Mouton : I don't kao of any equivalent. А case bad been 
suggested of а motor suspended by links to something having spriogs 
on either side, but that de facto would, of course, be spring supported. 
The only qu stion really i-, however, whether the inventor meant to 
tell the public that he claims fixing the motor by any other method 
than that of eprings. 

The Master оғ THE Богів: We shall have to consider whether 
he has warned the public off a wider field in his own iatereats. 

Mr. Мосттон: If spring suspension bad been in Olaims 1 and 2, 
the inventor would still have added Olaim 3, because it is a wider 


The MasteR or тив Rotts: I mut say I do not think on looking 
into it that Olaim 2 refers only to relieving eprings, and if that is 
go, it is seriously against you. А 

Mr. Мосгтои : I shall submit that refers to relieving springs only. 
Blee of what value would be "'sub.tantially as hereinbefore 
described ? " 

The Mastan or THE Rorrs: How words cover a multitude of vins. 

Mr. Mouron: It is not necessary to read in the words spring 
supports, if it is understood, as anyone would understand it that 
the spring sonnections with the truck is essential. 

The hearing was adjourned, 


- claim. 


Mompay, Jum 18тн. 


Мг. Bousrrgecp, following Mr. Fietcher Moulton, said that aparè 
from the question of the springs, the sleeving mentioned in the 
specification was of great importancs. The whole obj ct of the 
invention was the mode of attachment of the motor, so that the “р 
and down movement of the car should not harm it. To get that 
was necesrary to have one end sleeved on to the axle. Nobody ` 
could fail to see that the purpose of aleeving at one end was to allow 
freedom of motion at the other end. Tae sleeves deecribed in 
Olaim 1 meant sleeves to permit of the kind of motion. 

The Master or тни Rotts: In his Judgment Mr. Justice Oos n- 
Hardy hed used these words, This bing the construction which I 
place upon the specification 16 was faintly, if at all, argued that the 
patent could bs supported,” but what I want to know is this, if we 
should be of opinion that the first claim does not inclade springs or 
their equivalent, but was independent of the mode of attachment, do 
you that the action proceeded ín the Oourt bslow on the basis 
that the patent could not be supported ? 

Mr. BousrFixELD said be cogld not acc spt that view. 

The MASTER or тив Воыз: You still say that the patent can be 
биррогоа, although the fict claim has nothizg to do with 


springs 


the меча that the first claim implied springs, but when they 
were. met by an alternative which did not inclu i 

was clearly put that even in that case it was not anticipated. Tue 
fact that the learned judge used the words “faintly argued” 
ағуын showed that the alternative was pu? before him, and one 
udgment having gone against them, they were now more anxious бо 
make good before their Lordships their contention as to tbat 
alternative. 

Lord Justice Ков: Your own witnesses say that springs are 
essential, and that if Claim 1 did not include springs, the other four 
things are not within the invention. 

Mr. Свтррз: That is how we put our case. 

Mr. BoosrigzrLD: Then I am entitled to complain that my learned 
friend did not bring it home rather more closely to tbe witnesses. I 
do not, however, intend to argue that springs, or what would amount 
to an equivalent, are not essential to our invention. 


— q̃q — — — © eoo 


- 
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The MasrzER or тию Rorrs: The difficalty seems to bo that, apart 
from Sprague, there is nothing to show that it may not have been 
thought perfectly good to support the motor so that the relativo posi- 
tions of the armature and the fleld magnets would not bs changed, 
and the mechanical connection between the motor and the driving 
axle would not be disturbed. 

Mr. BousrrELD said the inventor had got a problem before him. 
He stated in the specification the nature of the problem, and then he 
explained how he was going to solve it. ; 

The Maste or THE HoLIS: You have got to state what your 
Specification means. 

Mr. Восеғтвгр remarked that the specification was а plain state- 
ment of the 1 of the invention, and they must take the claim in 
connection with what was the real purpose of the invention. They 
must bs read in conjunction with what had gone before in the 
specification. He admitted frankly that he had to argue this first 
claim on the supposition that it was a olaim fora particular com- 
. bination used in a manner inconsistent with the use which the 

fee proposed to make of it. He could not hope to succeed, 
se it was not only anticipated by Sprague but by half a dcgon 
other people, but if he took the claim as a combination to be used so 
as to effect the purpose of the patentee, and which was consistent 
with the description which went before it, then he felt that his diffi- 
culties, it they did not vanish, were, at any rate, very mach lessened. 

Toe MasTEB OP THE HOLLS asked Mr. Oripps to direct the atten- 
tion of the Court to that part of the evidence which bore upon how 
the case was conducted in the Court below. 

Mr. Onters said that in the Oourt below, quite outside Sprague or 
any anticipation of any kind, the witnesees called by the plaintiffs 
themselves assented to the proposition that apart from the springs 
there was no invention at all. The learned judge upon that held that 
the first claim excluded the springs, and, therefore, as he said, it was 
faintly, if at all, argued that the specification could be supported. 
Mr. Moulton in the Court below took his stand on Olaim 3, which 
included springs, and endeavoured to show that in the light of the 
claim, springs could be read with Olaim 1. | 

The Млвтив or THE Кога: That was their main argument here. 

Mr. Cripps then read those parts of the evidence directed to his 
argument that if springs could not be read into Olaim 1, there was 
no invention. 

Mr. Mourron shortly replied. | 

The Masta or THE ROLLS, in giving Judgment, said that this was 
an appeal from the judgment of Mr. Jastice Oozens-Hardy, who had 
decided upon the construction he had put on the first claim to certain 
letters patent that the patent could not be supported. Speaking for 
himself, he (the Master of the R lls) felt very considerable sympathy 
with the patentee, because this was & case not without precedent in 
which the real substantial anticipation was a disclosure of the 
patentee’s own invention in a description previously ssnt from the 
United S:ates of America by the inventor and communicated to 
Great Britain. Batif they came to the conclusion, as in his judg- 
ment they were driven to do, that the claim in the specifica- 
tion so long as it stood was too wide and was old, they had no 
alternative but to accept the position described by Mr. Justice 
Ocsens-Hard y that the whole patent was invalid. The patent related 
to the means of connecting electric motors with the wheels which they 

were to drive. It was to be observed—and he thought it was a very 
important matter in the present case—that the Court һай no state- 
ment made toit as to what the existing state of knowledge was, 
which they had to bear in mind in construing the claim in the 
specification. All the Court had to jadge it was the nature of the 
specification itself. Now, the object of the invention was stated in 
e opening passage of the complete specification :—" This invention 
relates to electric motors mounted upon m | cars or carriages 
for the purpose of propelling the same, and its object is to 
во arrange and support the motor that fhe relative positions 


“of its armatare and field magnet will not be changed, and 


the mechanical connections between the armature and the driving 
axle will not be disturbed by any movement of the car body or 
carriage body on its springs, while at the same time the driving axle 
is relieved of dead weight. In accomplishing those objects, the yoke, 
or back piece of the field magnet of the motor, is hung from a cross- 
piece of the truck of the car or carriage by heavy springs, or from 
the car body itself in case of a street car or other vehicle having no 
truck.” The next few paragraphs of the specification described 
certain proportionate parts of the invention. He passed now to 
observe that 16 had been contended on behalf of the appellants that 
the Oourt was to assume, for the purpose of 
tion, that the whole, and if not the whole, the real substantial 
merit of the invention rested on the fact that the motor was sus- 
ре by springs from the car, and that the Court was to assume both 
m the directions given by the ро in his specification, and 
from such reasoning as their Lordships could bring to bear upon it 
themselves, that it would be utterly inconsistent with any applica- 
tion of the invention that the motor should be suspended by ang 
thing other than springs or their equivalent. Speaking for himself, 
he (the Master of the Rolle) did not think there was anything on the 
face of the specification which enabled anyone to form that concla- 
sion. His Lordship then referred to Olaim 1 of the specification :— 
The motor of an electric railway car or carriage having its field 
magnet centred or sleeved upon a driving axle, its armature sup- 
ported directly upon the said field magnet, and having a shaft 
separate from the oe axle and gearing communicating motion 
from the armature в to the driving axle, substantially as 
hereinbefore described.” That first claim enumerated what appeared 
to be the essence of the invention, excluding the springs in terms. 16 
"had no reference to a spring suspension. Then it was said that the 
Coart, by reason of the words“ substantially as hereinbefore described,” 
must read into Olaim 1 the supporting springs. He thought that 
would be a construction the Oourt had no right to adopt. His Lord- 


ok the Oorporation to such s 


the specifica- 


_ship had read the whole of the proceedings in the Court below, and 


loo 


through the whole of Mr. Moulton's speech, and from the way 
the cross- 


examination was conducted, he could not see any eabstantial 


- indication that the plaintiffs in the Court below attempted to justify 


the first claim, if it were assumed that the sprivgs were not 
included in it. He thought, in the present case, on the face of 
the specification, thet the Oourt must come to the conclusion that the 


‘patentee whatever he wanted to do did c:aim as against the public to 


nclude as within the ambit of his invention a claim to a motorjin 
which the field magnet was centred or sleevad upon a driving axle, 
its armature supported directly upon the said field magnet, and 
having а shaft separate from the driviug axl and gearing communi- 
cating motion from the armature shaft to the "der ахо, and this 
whether it was supported by springs or not. That being so, on the 
evidence givan in tne Oourt balow, he came to the conclusion that it 
was impossible to say that that particular combination excluding those 
pone was new. He thought himself it was clearly shown in the 
wings of the Sprague invention, and so shown that any competent 
electrician could have understood it at опсз. Here no witness had 
said that those drawings would not have disclosed to a competent 
electrician the four essential features of the first claim. That was 
published in Hoagland before the date of the application for а patent, 
and that being so it was not possible to support the first claim. For 
those reasons he thought that Mr. Justico Ocssns-Hardy was right, 
and that the appeal should be dismissed. 
The Lorps Jusrions gave jadgment to the same ¢ ffect, and the 
appeal was accordingly dismissed with costs. 


Тнв Nationa, TELEPHONE COMPANY v. THER Тояввров WELLS 
CoBPOBATI2N. 


THIS case came before a Divisional Oourt of Qaeen's Bench, com- 
post d of Justices Grantham and Obannell, on Monday, and raised 
the question as to whether a stipendiary magistrate or a County 
Oourt jadge has since the ved fo Act of 1892 any jarisdiction to 
hear and determine an a from a refasal of the highway 
authority to allow a telephone company to open up streets for the 
purpose of laying wires or tubes. It a that by two 
deeds, the first dated in 1884 and the later in 1896, and made 
between the Postmaster-General and the National Tele- 
phone Company, the company were authorised to work 
and use certain forms of ph for the purpose of 
transmitting telegrams within the borough cf Tunbridge Wells. By 
& deed dated March 10th, 1896, and made between the Corporation 
and the Telephone Company, the Corporation consented to the com- 
pany, subject to the provisions of the agreement, exercisiag within 
the borough such powers as might from time to time, and at any 
time, be delegated by the Postmaster-General to the company ia 
purae of the provisions of Section 5 of the Telegraph Act, 1892. 

his deed went on to say: It is expressly agreed that the consent 
contained in the preceding clause is given upon the following 
conditions: (1) Except as regards the work mentioned in the 
schedule, the company shall not exercise any of the powers 
conferred on the Postmaster - General by the Telegraph 
Acts, 1863 and 1878, in respect of which the consent of the 
Corporation is required under the said Acts, without obtaining the 
further consent in writing of the Corporation to be from time to 
time given to the specific works for the time beiog proposed to 
Ъз carried ont under such powers, it being intended that the general 
consent contained in the preceding clause is not to operate to relieve 
the company from the obligations of obtainiag the particular consent 
pecifis work as required by and provided 
forin the said Acts.” Olause 10 of this agreement contained a 
reference of all disputes under ita terms to two arbitrators and an 
umpire. The company wished to open а street and lay telephone 
wires, and to execute works not mentioned in the schedale to the last 
mentioned deed, and applied for the consent of the Corporation. 
The Oorporation refused, and the company contended that under 
Section 4 of the Telegraph Act, 1878, they had the right to refer the 
“ difference” to the Oounty Oourt judge. The County Court judge 
while expressing the opinion that ne had jurisdiction to hear, and 
determine the difference, refrained from doing so until the hearing of 
this motion which was for a prohibition upon the ground that since 
the Telephone Act, 1892, Section 5, the Oounty Oourt judge had no 
further jurisdiction in such cases. 

Mr. Joseph Walton, Q O., Mr. Macmorran, Q O., and Mr. Boxall 
appeared for the Corporation, and Mr. Cripps, Q O., and Mr. Oassell 
for the cómpany. „Walton having read the special case stated 
by the learned County Oourt judge, Ж | 
The Oourt called on Mr. Овтррв and Mr. Cass. for the company, 
who submitted that the effect of the deed of March 10th, 1896, was 
that for all works other than those specified in the schedule, the 
consent of the Corporation “as required by the said Acis” was 
needed. That meant the consent subject to appeal to the County 
Court jadge. They further contended that the County Oourt judge 
was constituted an arbitrator, and that prohibition was not the 
appropriate remedy. | 

. Justice GBANTHAM said there was no doubt what their jadg- 
ment should be, The National Telephone Company had not brought 
themselves within the Act of Parliament, which gave general powers 
to carry on these worksin the way in which it had been claimed for 
by the National Telephone Company. There was not much doubt as 
to what really was the history of this legislation. In 1878 everything 
was in the hands of the Crown and the Postmaster. General. Then 
pressure was brought to bear upon them, and they consented to dele- 
gate some of their powers, but the moment they did that and allowed 
th:se works to be carried out by а company they very properly 
сзапрей their modus operandi, During the time that it was a Crown 
monopoly and the Orown had a right to do this work it was considered 


F 


— M 


. the private owners, and there was no ob 
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, 


just that the judicial authorities of the Orown should be invoked to 
determine any difference that arose between the Orown and the 


The urban authorities were given a power of veto. Their consent 
must be ob‘ained to the exercise, first, of the power to be delegated, 
and then there wasa right to say in what way they would consent to 
these powers being exercised. The Tanbridge Wells authorities gave 
a general consent, but вој :с6 to the general terms of the agreement, 
that the consent was only to do the work thereby agreed upon and 
set ont in the schedule, and before any other work was done they 
must obtain the further consent of the local authority. Toe parties 
to the agreement rightly understood what their rights and liabili-ies 
were. 
properly drawn to give such righte as the Oorporation intended 
to give, in the first instance to the National Telephone Oom- 
pany, reserving to themselves the right which, by the Act of 
1892, they had power to reserve. The National Telephone Company 
was bound by the terms of the agreement, and hai no right to say 
the County Oourt judge was the proper tribunal to dete:mine any 
difference which had arisen between the parties. 

Bap J ч OEHANSELL concurred, and the application was allowed 

cos | 


HopbpmasrFiBLD ConPonATiQN v. тни National, TELEPHORE 
Company. . 


Тиш case came before the Queen’s Bench Divisional Oourt on 
Wednesday. 

Mr. M'Monnan, QO., on behalf of the Hudderefield Oorpora- 
tion, said it was an application for a writ of prohibition to 
the County Oourt judge of Huddersfield prohibiting him from 
hearing an application waich had been made to him by the National 
Telephone Company under the provisions of the Telegraph Act, 1878. 


to be the same as in the 
Tunbridge Wells case, in which their Lordships had found in favour 
of the contention of tbe local authority. 

Mr. Onters, QO, MP, for the National Telephone Oompany, 
submitted that the agreement differed in three particalars. There 
was no arbitration clause, there was no powar of veto ox the part of 

gation at all to obtain the 
particular consent whict their Lordships neld was a particular con- 
sent without a power of appeal to the County Oourt judge and the 
railway commissioners. 

Mr. Justice OHANNELL remarked that the difference between the 
two cases was that this was much stronger against the Telephone 


Oompany. 
The prohibition was allowed with costs. 


The agreement between the parties a 


THE EFFICIENCY OF THE STEAM ENGINE. 


By Ep. О. ps SEGUNDO, A. M. Inst. O. H. 


THE steam engine and boiler have been brought to a degree 
of effi лерсу upon which there. appears to be little room for 
improvement. ‘There are authentic cases of boilers in which 
85 per cent. of the heat energy of the coal consumed reappears 
in the steam raised. The Oarnot efficiency of the steam engine 
itself has been brought to nearly 28 per cent., and the 
mechanical efficiency to 95 per cent. It may fairly be 
assumed that steam pumping plant can now be designed 


-which will work at an absolute efficiency of 0°85 x 0°23 x 


0 90 = 17'6 per cent., that is to say, that 17°6 per cent. of 
the heat value of the fuel will reappear ag available mecha- 
nical work done by the engine. At first sight this does not 
appear to be a brilliant result, though, when analysed, it will 
be found difficult to improve upon in the present etate of 
our knowledge. The main source of wasted energy is, of 
course, in the loss of the latent heat of vaporisation of water. 


Although 966 thermal units must be expended in converting | 


а pound of water into a pound of steam at atmospheric 
pressure and 212? F., this heat is lost as far as conversion 
into mechanical energy is concerned. It is the price Nature 
makes one pay for the privilege of being able to convert 
water into steam, and go utilise its expansive characteristics, 
and so far every effort to turn this 966 thermal units per 
pound of steam to account has failed. 

The question that naturally rises to one’s mind then, is 


Under the Ac} of 1892 this agreement was expressly and 


whether it would not be more practioal to use steam gas, and 
not saturated steam for the purpose of the steam engine. 
Unfortunately, however, Nature has got some very good reason 


why this should not be carried out practically, and the price 


that she exacts for using steam as a gas is even higher than 
before. Seam engine builders have attempted to meet 
Natare half-way by superheating steam to some extent on its 
way from the boiler to the engine, and very marked economy 
has been attained in this way, but nothing like the eaving 
that would be effected if the latent heat of vaporisation 
could ba atilised. An interesting attempt to convert the 
latent heat of vaporisation into mechanical energy has been 
made by G. Behrend, of Hamburg, and Dr. Zimmer- 
mann, of Ludwigshafen, who have jointly worked 
out the details of an engine, the general arrange- 
ment of which is shown in diagram in fig.1. The 
engine was described by Prof. Josse at the recent centennial 
anniversary of the Royal technical school at Charlottenbarg. 
It is a compound engine indicating 34 н P. with a consump- 
tion of steam of 18:96 lbs per 1 H.P. per hour. The steam 
from the low pressure cylinder passes into a vaporiser which 


Cold 
water 


H,80, — 


is practically a surface condenser, in which H, S0, in passing 


through the tubes is converted into SQ, by the heat of the 
exhaust steam from the low. pressure cylinder circalating 
round the tubes. The SO, then to the auzrili 
engine, as indicated by the arrow, where it does work, an 
then flows to the condenser, where the SO, becomes E, 80, 
by contact with the cooled surfaces of the tubes. Thence 
the H,SO, is pumped back to the vaporiser. | 

The auxiliary engine, in the combination referred to by 
Prof. Josse, indicated 19 H P., being an increase of horse- 
power per pound of steam consumed of 56 per cent. In other 
words, 18°96 Ibs. of steam per hour would now correspond to 
1:56 H. P., or 12:18 Ibs. steam per І.Н P.-honr. 

Experiments showed that for every 88 169 lbs. of steam 
passing through the main engine, 1 H P. was developed in the 
auxiliary engine. 

If the temperatures between which the SO, vapour works 
bə 140? F. and 67? F., the pressure would be between 147 
Ibs. per square inch, and 34:5 lbs. per square inch, hence 
pressures equal to boiler pressures are readily obtainable. 

The Carnot efficiency would ba about. 26 per oent., that is 
to say, the engine would theoretically be capable of turning 
26 per cent. of the heat supplied to it into work. 
‘As it yielded 1 I. HP for one hour, for 1218 lbe. of 
steam, it turned into work nearly 18 per cent. of the 
heat supplied hence, the relative efficiency of the combination, 


roughly estimated, would be 18 x 10 = nearly 70 per 
cent. | 

This is not во good а result as that obtained from а quad- 
ruple expansion pumping engiue set up at a station of the 
Pennsylvania Water Company, near Pittsburg, and which 
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was tested by Prof. Thurston in September, 1898. The 
efficiency of this engine measured against the perfect engine 
of Carnot was 84 per cent. 

In this latter case the increase of efficiency was obtained 
mainly by the elaborate system of feed water heating intro- 
duced, and while, no doubt, applicable with snocess to a 
slow-speed engine such as the one referred to, it is not 
likely that the principle could be successfully carried out in 
connection with steam engines of the ordinary commercial 
type, or with high-speed engines. The suggestion of an 
SO, vapour auxiliary engine is therefore interesting, in that 
it effecta what all attempts at increasing the efficiency of the 
steam engine aim at, namely, an increase in the range of 
temperature through which the working fluid passes by 
lowering the lower temperature. 


As far as can be gathered, this SO, auxiliary engine has 


not yet taken a practical form. Possibly trouble may be 
experienced by the formation of H;SO, during the cycle, 
which would, of course, be disastrous. Possibly, also, the 
extra space required, and the duplication of all the 


essential parts of a steam engine, have been found to intro- 


duce. more complication and involve greater disadvantages 
than are counterbalanced by the increase of power obtained. 


CORRESPONDENCE. 


The Towns’ Refase Problem. 


I heve to thank you for your fairness in inserting my 
comments on your article entitled The Towns’ Refuse 
Problem.” 

The pressure recorder diagram for November 7th, 1899, 
may be taken as fairly representing what is being done 
every day. 

You say that Darwen is to be congratulated upon the 
character of the refuse it produces; now, as a matter of fact, 
the refuse at Darwen is rather below the average. 

Yon still seem to lay great stress upon the fact that the 
quality of refuse must be very much lower during the 
summer months, but although the Darwen plant has not yet 
been working throughout Jane, July and August, yet there 
are other installations where the power is being used to a 
very large extent, that have been working for two or three 
years. I have one instance in mind, Hereford; there they 
manage to steam jast as well throughout the sammer months 
as during the winter months, 

If you did not suggest that refuse was incapable of pro- 
ducing heat when burned, you ‘certainly did appear to 
suggest that the available heat was a very negligible 
quantity, so insignificant, in fact, that it had never been 
used for any other purpose but for producing steam for 
grinding clinker. 

The quantity of refuse dealt with at Darwen is about 
40 tons per 24 hours, with one-half of the plant in operation 
only. The load is 200 amperes at 500 volts, the engines 
being of the Balliss type and requiring steam at 160 lbs. 

reassure. 

I did not touch upon what you call “the vital point in 
your argument,” namely, whether the refuse is completely 
consumed and the issuing gases rendered absolutely 
innocuous, for the simple reason that I thought it would be 
understood that with a modern high temperature destructor 
this would be done without any mistake whatever, the pro- 
. duction of steam, of course, being a secondary consideration; 
but it is well to bear in mind that in cases where refuse is 
burned at a very high temperature of combustion and at a 
high rate of combustion—providing that the refuse is of 
average quality and that the cells are properly designed— 
there can be no possible question as to whether or not the 


efficiency of the destructor, as a destructor, must necessarily 


make it efficient as a steam raiser. 

The only reason I laid stress upon the fact that a steady 
steam pressure was kept was because this is essential for 
electric lighting, and because it had been inferred by you 
that a refuse destructor had not yet done satis'actory work 
in conjanction with an electric lighting scheme. 

In fact, this is one of the most often heard arguments 
against the employment of a refuse destructor in connection 


` "destructor, І may be allowed 


with an electric light station. It has been urged again and 
again that it is simply impo to maintain anything like 
а eteady steam pressure when refuse alone is the fuel used. 

Many years ago, when it first dawned upon those interested 
to raise steam from destructor celle, one or two installations 
were erected where the boilers were put immediately over 
the top of the fire, much in the same way that the domestic 
kettle is ed down among the coal. In this way a con- 
siderable amount of steam was raised, but not at a high 
temperature of combustion, and with so much cooling 
surface immediately on top of the fire, the primary object 
of the destructor was thwarted altogether. In fact, it could 
in no sense be called a destructor, but simply a refuse 
cooking apparatus combined with a steam raiser. 

Surely, sir, you are not во little in touch with the times as 
not to know that a happy medium has now bæn reached, in 
some cases at any rate, and that it has been proved that a 
boiler can be placed in such a position as in no way to inter- 
fere with the efficiency of tbe destructor, as a destructor, 
and yet to absorb a considerable quantity of heat from the 
gases, at a very high temperature. | 

Knowing what a keen and searching interest you have 


taken in the destructor question for many years past, I 


thoaght I would like to put the foregoing remarks before 


you. | 

The conclasion of your article certainly appeared to me to 
be pessimistic, and you seem to strike a very hopeless chord 
throughout. | 

Personally, I am of opinion that refuse destructora are likely 
to be very largely adopted in connection with power scheme», 
not on for lighting, but for traction, and slowly but surely 
some of our best consulting engineers are coming to see the 
possibilities of the up-to-date high temperature destructor as 
8 cheap power producer. 


66, Victoria Street, Westminster, S. W., 
June 15th, 1900. 


Incineratus. 


I am much indebted to Mr. Goodrich for the kindly 
admonition which he repeats three times in the course of 


his letter appearing in your issue of to-day's date. 


In the concluding paragraph of his letter, Mr. Goodrich 
cites four instances of теше Pent which yield “indicated 
horse-power per hour.” 

Many curious claims have been made for towns’ refuse as 
a fuel, bat if a constant consumption of refuse cau be made 
to produce foot-pounds of work at an accelerated rate, Mr. 
Goodrich’s enoomiums err on the side of modesty. 

Perhaps, though, Mr. Goodrich does not appreciate tke 
difference between work and rate of doing work, but can it be 
possible, for one who tenders such good advice, to be at fault 


upon 8o rudimentary a point ? 
po sd The Writer of the Article. 
London, June 15th, 1900. 


I have read with oonsiderable interest the letter of Mr. 
W. Francis Goodrich, dated June 8th, on the above subject, 
with particular referenoe to Darwen, and your editorial com- 
menta thereon. 

I think that, as one having intimate connection with that 
to answer а few of the 
criticisms. 

The figures given by Mr. Goodrich are for the most part 
correct; the maximum load reached has been 250 1. P., but 
the average maximum for the winter lighting has been from 
160—180 r.H.P. This, of course, is not a great load, but as 
we have been working non-condensing, the steam @ised per 
I. H. P. has been excessive, and will sei ve for a greater output, 
when we have fired condensers to the engines, as is intended. 

We have had from 30—35 tons of refuse to deal with per 
day, and as our only use for the steam has been during 
lighting hours, we have been able to use only a small propor- 
tion of the power available, much annoyance being caused 
during the daytime by the blowing off of our surplas 
steam. | 

The composition of our refuse has not as yet materially 
altered, a casual examination revealing a good percentage of 
carbonaceous matter. Nor has the quantity of refuse avail- 
able fallen considerably ; there is only a difference of 25 tons 
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per week as between the last two weeks and two weeks during 
ast Dacember. 

I quite agree with Mr. Goodrich that there is such a 
thing as “average” refuse. Two 48-hour tests, taken one 
in August, 1899, and one at the end of last April, gave us 
the following results : — 

| From and at 
August, 1899, 1bs. of water evaporated and of refuse, 1:55 lbs. 
April, 1900., н LU] di E $9 1 n 


I consider that these figures are sufficiently near to justify 
the term average" refuse, and also the ute of refuse ag a 
fuel for steam raising. | id 

I must most emphatically protest against your statement 
“that efficient burning ($%.в.‚ the complete combustion both 
of the material refuse and the noxious gases) cannot go on 


harmoniously and consistently with a steadily maintained 


steam pressure.” 

The Darwen destructor is hand-fired, and the draught is 
provided by Messrs. Meldrum’s blowers. 

We have found that the greatest efficiency has been 
obtained with a steady draught, the valves have been set, 
and the firemen have been instracted accordingly. With this 
draught, which is not nearly the capacity of the blowers, we 
are able to entirely consume our refuse, and at the same time 
to keep a steady steam pressure; aud, to my mind, there is 
no reason why the two should not follow in i 
sequence, any more than that the maintenance of the steam 
in а ooal-fired Lancashire or other type 
derogatory to the efficient consumption of the coal. 

The is according to the demand on the 
.boiler—only one is used at once, a Lancashire, 30 feet x 8 


feet, and the clinker, when examined, reveals no particles of | 


unbarnt combustible material. 
Stanley Clegg, Borough Electrical Engineer. 


The Electricity Works, Dar wen. 
А June 19th, 1900. ; 


© 


Magnetic Field of the Earth. 


It is now some years since I have been able to show the 
possibility of determining the true meridian of the earth by 
observations made in its magnetic field. While these 
experiments and instraments have been seen by а number of 
people, they do not appear to be convinced of them, owing, 

believe, to the apparent want of a logical connection 
between these results and the accepted theory of magnetism. 

I shall be glad, therefore, if you will permit the theoretical 
side of the question to be discussed in your columns, as it is 
а matter of interest to the electrician from the fact that it 
may lead to the determination of а universal and absolute 
standard of electrical quantities. Such standard we have, of 
course, theoretically, but experimentally there is considerable 
divergence of results. | | 

The question which, I think, naturally arises in the minds 
of those who have seen the observations made by my instru- 


ments, is this. What possible connection can exist between 


the magnetic field of the earth and any constant direction on 

ita surface? We know the magnetic meridian varies in 
every locality, and that it is also subject to displacement 
by local attraction. What possible factor can be found 
which will reduce all the angular differences of the hori- 
zontal components in the earth’s field to one common 
direction ? Is there any line on the surface of the earth 
which has a constant direction relative to the axis of 
rotation and to which these different angular values may be 
referred and measured by magnetic observation only? | 

I will try and put the answer to these questions, which I 
have is at after considerable attention, in the shortest 

orm. 

The neutral planes of every magnetio field oontain the 
axis and moment of the mass which is magnetised. 

Now the axis and moment of the mass of the globe are 
its polar and equatorial diameters. If, therefore, we can 
determine the direction of the nentral planes in the earth’s 
magnetic field by the use of magnets only, we determine 
at the same time the horizontal direction of the lines 
contained in these planes, and conseqaently the horizontal 
directions of polar and equatorial diameters, in the locality 
of observation. | | 


boiler should be 


In this letter space will not allow the discussion of 
irregular magnetisation, though I believe that point cau be 
elucidated also. But in support of the theorem that the 
neutral planes of a magnetic field contain the axis and 
moment of mass, we may instance the familiar example of 
the dip-needle. The axis of that needle, when unmagnetised, 
lies in a plane vertical to the points of suspension; while the 
moment of the same mass cuts the centre of this plane, and 
is vertical to it. After magnetisation, the contrary magnetic 
foroes—the blue and the red polarities—meet and counter- 
balance one another in the plane containing the points of 
suspension. Then also the moment of the needle becomes 
the axis round which the circulation of the currents takes 
р which, acoording to Ampere, constitute a magnetic 
e 


The field of the dip-needle is, therefore, sub-divided by 
two planes which contain the axis and moment of mass, 
and applying the game law to the earth and its field, we 
may ex to find that the neutral planes of terrestrial 
magnetism contain the axis and moment of the earth’s mass. 

have shown experimentally that those neutral planes in 
the earth’s field may be found magnetically, and also that 
their direction approximates within э few minutes of arc to 
that of the polar and cquatorial diameters. 

I shall be glad to have the matter discussed. 


Arthur W. Horsbrugh. 


Electrical Engineering in the Кату. 


With reference to the correspondence which has been 
inted in your recent issues with regard to the navy and 
electricity, I should be glad if you would find space in your 
оа for а few remarks on the subject from another point 
view. - 

It is hard to imagine what reasons those at the Admiralty 
have for keeping down the efficiency of all electrical work in 
our navy by neglecting to employ men who understand 

eotrioal engineering. 

Some information showing how electrical work is carried 


a Py ere bility of electrical appliances 
ec and responsibility ectrical a in 
H.M.’s ships is divided between two branches, namely, the 
engineering and executive branches: the engines and the 
dynamos, up fo their terminals, being in charge of the engi- 
neer; all other parte, viz., fusee, switchboard, measuring 
instruments, circuits, lamps, &o., and even motors, come 
under the charge of the torpedo lieutenant. This arrange- 
ment gives rise to many difficulties in practice. 
The switchboard, which is kept locked up, is in а different 
rt of the ship to the dynamos, so that the dynamo watch- 
eeper has no access to it, consequently when it is necessary 
to г ўр the load over from опе dynamo to another (per- 
haps because of a hot bearing) a messenger has to be sent 
from the engine room to find the leading torpedo man of 
the watoh to tell him to switch over. Now, generally, this 
man is very difficult to find in a big ship, as he may be any- 
where, perhaps seeing to a joint in some remote part of the 
ship; so in practice the operation of switching the load on 
to another dynamo takes from а quarter of an hour to half 
an hour, inclusive of messenger’s time, &o. This delay 
often means that the engineer has to choose between 
damaging his engines, or putting the whole ship in darkness 
by stop dm his dynamo. This abeurd state of things would 
be avoided if the dynamo watchkeeper had of the 


charge 
main switchboard, it being placed within his reach. The 


time taken to change over would then be reduced to abont 
pln minutee, as generally a stand-by machine is kept running 
owly. 

At resent, the engineering staff does not allow of a more 
suitable person than a stoker for dynamo watchkeeper, who, 
if anything goes wrong, is generally useless, and has to send 
for an engineer officer. If a better type of dynamo watch- 
keeper were available, who would be capable of also looking 
after the switoh „ 88 pore ah there would be & 
far smaller chance of serious breakdowns occurring. 

The electrical instrumenta chosen for use in H. M. s ships 
are not of the best or most suitable t When a man is 
looking after an engine and dynamo with, perhaps, an ever- 
changing load, as when running search lights, it should not 
be necessary for him to leave his stop valve and dynamo 
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inter round in order to know what cur- 
giving. Why, then, is an ammeter of 


brushes zo twist a 
rent the machine 
this type used ? | 
ng instruments supplied are most unsuitable. 
What better instrument for testing insulation could be found 
than Evershed's portable teating set, now used so much? 
Such an instrument would seem specially suited to ship use, 


owing to the ue i manner of using it, and its portability, 


but instead, one finds other instrumenta and cpparatus in use 
comprising delicate galvanometers, Wheatstone bridges, 
Daniell cells, &, which not only require greater skill in 
connecting up correctly (а point not to be underrated), but, 
to a t extent, they lack portability, and of course have 
the disadvantages of testing with а very low pressure oom- 
pared to the working voltage. 

Why should jointa so often be made by baring the wires 
to be jointed, twisting them together (no solder), and binding 
up this joint with cotton tape, using string to keep the ta 
on? It only shows that those who allow joints to be made 
in this way do not realise the importance of making a proper 
joint—in other words, it shows ignorance. 

The position of dynamos is another point which allows of 
improvement. One sees them p in corners of engine 
rooms, in close proximity to other engines, eas of the 
oil and dirt that surround them, and sometimes without 
allowing free access to the brushes and commutator. This 
7 rather evident in one of our newest battleships, H. M. S. 

anopus. | 
Everyone knows that the modern warship is cramped for 
space; but if more notice were taken of the importance 


of р сше in their beet working condition, it would 


probably be found advan us to separate them from the 
oily inflnences of the engine room. These are all points 
which show that there is much room for improvement, and 
seem to point to the fact that matters electrical are, not 
looked after in our Navy by capable men. Such companies 
as the Р. and О. Steam Navigation Company find that it 
pays them to have an electrician on board their ships. Would 
not the Admiralty benefit the efficiency of our ships by doing 
the same, more especially ав the uses of electricity are not 
confined to lighting alone? Torpedo lieutenants are naturally 
far from being electrical engineers, and engineer officers have 
no electrical training worth speaking of. One must not 
forget that a little knowledge is a dangerous thing.” 

With regard to our dockyards, A system of electrical 
plant which would not only provide for the general lighting 
of the dockyard, the various workshops, &c., but enable any 
ships undergoing repairs, either in docks or basins, to join 
up from suitably placed terminal boxes to their own lighting 
system, would seem а move in the right direction. This is 
only done on a very small and inadequate soale, the tallow 
candle pane (ағ too much in evidence in ships undergoin 
repairs. This is a matter of considerable importance ; 
internal lighting influencing to а great extent the time taken 
and the dur of work done. 

An extract from a letter recently received from a naval 
engineer officer in the Mediterrancan Station may be of 
interest. He says:—" I am at t mending a wounded 
dynamo, which nearly burned up as to ita field windinga, 
owing to a 9 overload caused by an ammeter which 
showed 150 am peres less than it p n (this instrument had 
been adjusted by a torpedo man of sorts), and fuses which 
were too big. It might interest you to know that the main 
fases are the same size ag all other fases on the switchboard 
leading off to the various circuits. You can easily see how 
well the sub-circuita are protected.” 

Is not this in iteelf rather a startling statement to read 
about one’s first line of defence ? — 


te. Fatality.—On Tuesday last week Mr. Milligan, deputy 
coroner for Wigan, held an inquiry relative to the death of 
John Witts, 41, electrician. Witts and a man named Davies 
were in charge of a coal-cutting machine at the Ellerbeck 
Colliery, Coppull, when owing to a signal being misunder- 
stood the current was switched on, and Witts was fatally 


injured. "The jury returned а verdiot of accidental death, . 


and expressed the opinion that Davies had switched on the 
current owing to misapprehension. 


BUSINESS NOTES. 


su tendent of the company’s factory. He was, however, dis- 
Eire ры latio er 
ment until the 


Undertaking Company, Limited. The offences reported by the 
Official Receiver were (1) insufficiency of asseta to рау 10s. in the £ 
to the unsecured creditors ; (2) contracting a debt provable in bank- 
ruptoy without reasonable or probable ground of expectation of 
belag able to pay it; and (3) contributing to the 1 rash 
and’ hazardous speculations, gambling and extravagance ving. 
After hearing Mr. Monk for the debtor, his Honour upheld the 
report, and sus the order of discharge for four years from the 
conclusion of public examination in July, 1899. 


Liquidations, Dissolutions, &c.— Messrs. F. H. 
rg am fr a 
8, Victo: treet, B. W., have ve 
&c., will be attended to by Mr. Medhurst. . | 
Oreditors of the Lithanode Blectric Storage Company, Limited (in 
liquidation), are to send culars of debts and the uezal information 
to Mr. F. Stuttaford, solicitor to the liquidators, 11, Bt. Helen's Place, 
E.O., by July 19th. | 
А petition p by B. Sewell, 166, Victoria Street, S. W., a ` 
creditor, for the winding up of the Westminster Automatic Tele- 
Wach Syndicate, is to bs heard on Tuesday, June 26tb, by Mr. Justice 
t. 


Books Recelved.—Nos. 45 to 55, “Fire Testa with 
iar rad London: The British Fire Prevention Committee. 1900. 
8. net. j 

“Proceedings of the Northern Society of Electrical Engineers,’ 
November, 1898, to December, 1899. Manchester: Thos. Sowler and 
Bons, Limited. 7s. 6d. 

“Electric Tramway Traction.” By A. D. Greatorex. London: 

“ Silvertown and Neighbourhood.” By A. P. Orouch. London: 
Thos. Burleigh. 1900. 1s. Ж 

“The Oyanide Process of Gold Extraction" By James Park. 
London: Ohas. Griffin & Oo., Limitsd. 1900. 6s. 


Brochure.—A neat and vel penned little pamphlet has 
been issued by Mr. Ohas. Tarnbull, electrical engineer to the Tyne- 
mouth xd ems gram: the system 2 чиш Se ipd 
wiring arrangemen numerous applications o 

lighting, heating, cower & . in simple aad entertaining langaage. 


Catalogues and Lists.—The Volt Electrical Oompany, 
Limited, Birmingham, send us advance sheets of their catalogue 
The items illustrated include switches of various types, key lam 
holders, cat-outs, ceiling roses, wall plugs, fases, and fuse-b 
Prices are given in clear form, and the sheets are 
with useless matter. Pending the production of the complete 


and Heating 
Apparatus," comes to band from the W ouso Oompanies’ Pab- . 
lishing Department. The brake described therein is manafactured 


, that by this invention an excellent braking effect is secured by com- 
a magnetic i hand 


bining track brake with the levers of the 
brake. Where electric hea is desired, the parts of the apparatus 
are во combined as to effecti heat the cars without requiring addi- 
tional energy from the line. The pamphlet is in that 
з y pleasing manner which is characteristic of Westinghouse 
publications. | | 
А hlet with explanatory drawings and description of Bankine's 
tent feed. water filters peti to hand from the Rankine Patent . 
Water Filter Company, Limited, of Liverpool. 

Messrs. Barry, Head & Oo., of Lombard Street, send us a note of 
their basis prices for iron and steel bars, sheets, angles, &o., &7.; also 
lists of the iron and steel specialities of Messrs. Fox, Head & Oo., 
the Steel Oasting Company, and Wm. Wnitwell & Oo. 

From Oressweli'e As Oompany we have received their cata- 
logues No. 6 and 7, relating to their asbestos goods, manufactures, 
lubricants, oils, belting, syrups, &с. ` , 

We have received from E. ectricité and Hydraulique Société 
Anonyme (Julien Dalait, Administrateur-Gérant), of Onarleroi, an 
illustrated pamphlet, in which is given a description of the installa- 
tion carried out by them in connection with tae Bruxelles Ixelles- 
Boendael tramway in 1896.97. Paotographic reproductions of the 
boiler and engine rooms, the car shed, and the cars on the line appear. 

Messrs. B. Young & Oo., of Birmingham, send us a net trade price 
list of their standard continuous current дураш and motors, with 
a general ep.o.fication of same. 
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Electric Plant for Sale.—Theé St. Helens Eleotrio 
' Bupply and Tramways Committee want tenders for the purchase of а 
120-xw. direct driven Rob3y—Johnson & Phillips’ steam alternator 
and exciter, a 25-xw. ditto ditto horizontal surface condenser and 


condensing plant, Ferranti switchboard and gear, various trans- — 


formers, steam piping, &0., at their Warrington Road Works. 


Free of Daty.—The Board of Trade Journal says that 
Н.М. Oommercial Attaché at Berlin reports, in а rec nt memorandum, 
that the Gormen Central Blatt, of May 25th, contains a notice to the 
effact that the Bandesrath, in its Session of the Srd ult., decreed thas 
apparatus and materials for electrio lighting installations on sea-going 
vessels, including seareh-lights and their appurtenances, shall in future 
be admitted free of duty into the Garman Oastoms Union. 


ay). Г 
The adjourned meeting of shareholders was held at Douglas on 


15th inst. The anneal meeting held on the 24th ult. роо, 


committee to consult with and advise the directors as to the 
means of extricating the company from its financial difficulties. It 
now transpired, says the Financial Times, that since the mee two 
out of the three remaining directors had sold their shares for- 
feited their qualification. Tho remaining director, Mr. J. A. Mylrea, 
presided, but placed bis resignation before the meeting. He ex- 
plained that a creditor had presented a petition to have the company 
wound up, and the petition would be heard on Monday. The com- 
mittee could not present a report, as the members of it were divided. 
Oae section favoured another effort to raise money, and the other 
declared it was hopeless to expect to raise money. The management 
of the concarn by the directorate was strongly denounced. Eventu- 
ally the meeting was further adjourned to Tuesday to allow the 
vacancies on the board to be filled. 


Motor Car Charging Stations.—We are asked to state 
that electric motor cars can now be used anywhere between Oxford 
and London. Mr. W. Rowland Edwards, A. M. I. E. E., of the Thames 
Valley Launch Oompany, Limited, announces that that company’s 
charging stations are now available for this purpose at the following 
pes :—Weybridge (River side), Maidenhead (Boulter's ин 

ley (at the Lock), Pangboyrne (works adjoining Whitchu 
Bridge), Shillingford Bridge, and by arrangement with the Oxford 
Electric Light Oompany, Limited. 


* Powerful" Watches.—A watch was given to each of 
the officers and men о? H. M. S. Powerful on Thursday evening last 
week, the ship being paid off the next day. The presentation was 
made by the Mayor of Port: mouth. The order for thete watches 
was executed by Messrs. Samuel Smith & Son, Limited, and they have 
been made of a new type and design. The cases are plain silver full 
hunters, very close fitting so as to be damp ‚ the front cover 
engraved with the name of the 1ecipient, and his rating on board 
ship. The movemert bas a special escapement to withstand vibra- 
tion and change of temperature. Instead of steel, gold hends bave 
been used to prevent damage from damp, and the winding is keyless. 


Private Bills.—In the House of Lords on мому, 26 
second reading of the following Bills was agreed to:— Nottingham 
Oorporation Bill, South Lanonshire Tramways Bill. The followin 
Bills were read а third time and passed :—Liverpool Orerh 
Railway Bill, and the Southport Extensions and Tramway Bill. 

In the Commons the following Bills have been read a third time: 
—Haddersfield Corporation Tramways, Jarrow and Hebburn Hieo- 


tricity Bupply. 

In the House of Lords on Taesday, the f Bills were read А 
second time :—City of London Electric Lighting, Oross and 
Strand Electricity Supply. Bouth-Hastern Tramways. . 


The following were read a third time and passed :—Sheffield Oor- 
poration, Salford Corporation, Glasgow District Tramways, Oentral 
London Railway, Stockport Oorporation Tramways. 


Trade Announcements.—The British Electric Works 
Compsny, Limited, have opened a branch in Manchester for the 
supply of their electrical fittings. They have secured a very central 
position at 37, Piccadilly, and have engaged the services of Mr. John 
Walton, who was for several years with the Manchester Hlectricity 
Sapply as inspector of installations. Mr. Walton also had charge of 
all the testing of accessories submitted to the Manchester Oorpora- 
tion. Mr. Walton's district consists of the immediate Manchester 
district lying between Warrington, Todmorden, and Blackpool. 

We are informed that Messrs. Evershed & Vigaoles, Limited, of 
Woodfield Worke, Harrow Road, London, have opened a City office 
at 110, Cannon Street, E O., where they are represented by Mr. Р. F. 
Brittain, and where all information relating to Evershed instraments, 
together with catalogues, prices, and quotations, msy be obtained. 

The Lancashire Dynamo and Motor Company, Limited, inform us 
that their registerad offica address is now Trafford Park, Manchester. 

The Edison & B van Company have already the sole agency for the 
Hart accumulator cells for the towns of Glasgow and Dablin, and 
similar arrangements have been entered into by this company to 
represent the Hart cells in Belfast and Oork. 


ELECTRIC LIGHT AND POWER NOTES. 


Ambleside.—The Electric Lighting Committee of the 
District Oouncil has recommended that the Council she uld lease its 
provisional order to the Windermere Electricity Supply Company, 
and the Council bas decided to adopt the suggestion. 


Bangor.—The National Electrio Wiring Company, 
Limited, have opened a branch office at Bank Place, Bangor. The 
electrical works of the city are rapidly approaching completion. 


Burtonm.—The sale of electrical energy during the past 
year resulted in total receipts £3,738, an advance of 33 per cent. 
on the previous year. The ex i amounted to £3,738, almost 
the same asin 1899, leaving a deficiency of £5 odd. During the 
year the old rubber cables were replaced by paper insalated cabies of 
the British Insulated Wire Oompany’s make af a cost of £2,359. 


Colne.—The Town Oouncil has decided to apply to the 
Local Government Board for sanction to borrow nearly £40,000 for 
the purposes of an electric lighting scheme. The plant will be laid 
down as required, and the installation will poras or tho supply of 
V Light тау when it is con- 


Coventry. — The report of the Electric Light Com- 
mittee for the past year shows that the lamps connected have 
increased from 10,699 to 17,806, and further connections are being 
made. The number of unite sold bas increased from 149,547 to 


pi lighting 
working is £786 against £338 for the previous 15 months, This would 
have been substantially greater but for the rise in the price of coal. 
Deducting the wo profit of £786, the net charge on the rates is 
£1,745 against £1,619 last year. 


Cupar.—The Lunacy Board has appointed Mr. Mackenzie, 
of. йаш to report on the cost of electrically lighting the 
asylum. 


Dalkeith —А a special meeting of the Burgh Com- 
missioners last week, the report of a committee as to the advisability 
of an electric lighting scheme for the burgh was submitted. The 
Oommission resolved that the offer of Messrs. Orompton & Oo., 
Limited, on which Mr. A. A. О, Swinton had reported favourably, 
be acospted, and that Mesars. Crompton be authorised to apply 
for a provisional order subject to modification and adjustment. 


Devonport.—The Borough Council last week approved of 
a recommendation by the Electric Lighting Committee that a tender 
of £12,433 be accepted for cables and andergrouad boxes. 


Dublin.—At а meeting of the local branch of the Insti- 
tation of Electrical Einginsers, Mr. Robert Hammond described bis 
electric lighting scheme and defended it. Mr. Porter referred to the 
questiop of the Pigeon House F'ort foundations, aad others took part 
in а lengthy discussion to which Mr. Hammond daly replied. 


Dadley.—Ata meeting of the Town Council last week 
the R ul way, Tramway, and Electric Lighting Committee recom- 
mended that the Oorporation should wire the premises of all 
consumers of electricity free of charge. The Committee also recom- 
mended that consumers should have, until farther notice, the option 
of being supplied at the rate of 5d. per unit throughout, or at tte 
rate of 6d. per unit for two hours a day (between б and 7 ia the 
winter and 6 and 8 in the summer), and 1jd. per unit for 
the remaining 22 hours, and that no rentals bs for meters. 
The Council agreed to an application for sanction to borrow £10,000 
for wiring premises for lighting purposes, 


Dysart.—The Town Council have had under considera- . 
tion an offer from Messrs. Crompton & Oo., Limited, to provide 
electric lighting for the district. A committee was appointed to 
inquire into the matter. 


East Grinstead.—The District Council has decided to 
apply for a provisional order for the supply of electricity, provided a 
satisfactory agreement can be made with a responsible company. 


Gillingham.—The Urban District Council has been 
informed that after О tober let the price of energy will be reduced 
to 5d. (instead of 7d. per unit, as at present) for the firs? hour's 
nightly consumption, and 2d. per unit for all consumed in excess. 
Tae company also intends introducing a system of free wiring. 


Glossop.—The Town Council has comp'eted the transfer 
оке Urban Electric Supply Oompany, Limited, of its electric light 
Greenock.—At a meeting last week of the Finance Com- 


mittee of the Greenock Police Board, it ves agreed to double the 
present capscity of the electrical works, at an estimated cost of 
£8,000, to meet the demands in connection with the tramways. 


Heywood.—The Town Council has decided to apply to the 
Local Government Board for sanction to the borrowing of £15,000 
for the purposes of the electric lighting scheme. / 
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Halesworth.—The Colchester Brewing e st are 
about to put down an installation for lighting the brewery with elec- 
оет, and as they have received applications from many tradesmen 
tolight their premiser, tho company proposes to put down a larger 
plant, «o as to light the whole townif desired. Before doing so they 
would be obliged to obtain an order from the Lrcal Government 
Board to enable them to carry overhead wires to different parta of 
the town. The District Council bas appointed a committee to 
ascertain what the result of accading to the application of the 
Brewing Oompany would be, and how far the proposed order would 
bind the Council in any future action it might wish to take. 


Hereford.—The accounts of the electricity works for the 
last quarter show receipts £274, pa te £576, leaving a defecit of 
£302; but of this amount £247 is due to repayment of capital and 
interest, во that the deficit on the working is really very small. 


Hornsey.—The provisional order of the Hornsey District 
Counoil will expire next month, but the Electricity Oommittee has 
June 1%, the | na cust uae n . 
une 1%, on the grou e таза re 
Oouncil which was being considered. эре 


engineer 
inquiries about a fresh motor. The mechanical stokers were entirely 


important matter that the Tramways Bub-committee should meet as 

goon as possible. He contended tramway station was in a very 

Mer position in the sense that they might have very serious 
ties. 


Iadia.— The cordite factory which is to be established at 
Arvengbaat is to be worked by electricity, which will be provided 
from the Kateri Waterfalls. 


Jedburgh.—The Police Commissioners have approved of 
а recommerdation that Messrs. Crom & Oo., Limited, should 
apply for а provisional order for the installation of the electric light 
at Jedbargh, eubject to conditions. | 


Kilmarnock.—The Watching and Lightiog Committee 
last week recommended the Council to apply for a provisional order 
for borrowing powers to the extent (f £50,000, the estimated cost of 
the electricity scheme being £26,000. The report was carried. 


King’s Lyna.—An inquiry was held by Mr. H. P. 


Boulnois оп the 13th inet. into the application of the Town Council 


to borrow the sum of £10,000 for extensions of the electric lighting 
works The town clerk explained that the extensions were rendered 
necessary by the increase in the demand for carrent, which had te:n 
far than was anticipated at the time the original plant 
was laid down. At the present time there were 1,188 lamps of 8 СР. 
equivalent connected in excess of the capacity of the pl-nt, which 
would serve simultaneously 5,544 lamps of 8 ср. Theresident engi- 
neer, Mr. Pilling, stated that the proposed extension would allow 
9,200 additional lamps of 8 o.r. to be connected to the mains. Tae 


new plant would consist of two steam dynamos, one of 200 KW., and 


one of 120 xw. with Lancashire boilers and Belliss high speed 
engines, &c. Mr. G. Н. Davies, for the opposition, urged that the 
proposed expenditure should be delayed for a further 12 months, to 
allow of the success of the electric light undertaking being fairly 
is мее d the conclusion of the inquiry the inspector visited 
the wor i 


Leeds.—The Council has authorised the formation by the 
Lighting Committee of a reserve fund, to be called the Electric 
Lighting Equalising Fund, and ordered the payment into such fund 
of ела of £8,287 from the surplus profit of the electric lighting 
un А 

Тһе Council bas also authorised the Committee to contract for the 
supply of two sets of generating plant and one of condensing plant 
for the electric lighting works, at a cost not exceeding £15,000. 


London.— BERMONDSEY.—The Electric Lighting Com- 
mittee reported at a meeting of the Vestry on Mondsy that the 
Board of Trade had arranged for a conference to adjust the areas of 
supply under the Vestry’s provisional order and those under the 
County of London and Brush Company relating to the parishes of Bt. 
George-the-Martyr and Camberwell, so as to coincide with the new 
borough boundary. determined by the Commissioners under the Local 
Government Act, 1809. Mr. T. Оох, chairman of the Committee, 
mentioned that he and the Vestry clerk had attended the conference 
when the alterations were duly made. The Committee recommended 


* 


in existence were cancalled. These orders, it was 


that no acti-n should be taken in regard to ths request of the Maryle- 
bone Veetry for co-operation in opposing the Bill introduced to con- 
firm the provisional order granted to the Marylebone Rilectric Bapply 
Company. This was agreed to without discussion. It was stated by 
the Bai'dings Commi-tee that plans, sections and elevations of the 
generating station had baen submitted by Messrs. Kincaid, Waller 
and Manville. It was decided to approve the drawings and to invite 
tenders for carrying out the work on the completion of the specifica- 
tion and quantities. 
SHORBDITOH.—Àf a meeting of the Vosiry on Taesday a letter 
was read f:om Mr. H. E. Kersha the i i 


and 
personal discussion ensued, in the coprse of which Mr. Kershaw stated 
that he was no longer а director of an electric lighting company, and 
that he was absolutely unfettered. Eventually the amendment was 


rejected by a majority, and the report was then received. 
It was stated by the Lighting Oommittee that Mr. Russell, the 
er had rted on the iency of connecting the sub- 


, теро exped 

station in Reeve's Place with Great Cambridge Street, so asto supply 
that district without waiting for the completion of the new g 

station in Whiston Street. The cost of laying the ducts and cables 
would amount to £3,250, and on the recommendation of the Oom- 
mittee the Vestry sacctioned the expenditare, and anthorised them 
to obtain prices for the cable. An expenditare of £350 was also 
approved for the formation of a subway for mains between Coronet 
Street and Pitfleld Stre t. 

Млвтигвони:—ТһҺе Vestry has resolved to re-commence the action 
aginst the Metropolitan Electric Supply Company, in connection 
with the breaking up by the company of the carrisgeways in Edgware 
Road and Qaeen Street for the purpose of laying through mains, 


. without the consent of the Vestry. 


Melbourne.—An interesting report was presented at a 
meeting of the City Council on the 7th ult., embodying the accounts 
of the electricity works for the last two years; the issue has been 
delayed by a technical difference between the Electricity and Finance 
Committees. For 1898-09 the gross revenue was £26,601, the 
expenses £17,106, and the gross profit £9,495. After deducting 
interest, sinking fund, £o, the net profit was £805. The capital 
expenditure stood at £108,640, and tbe sinking fund at £13,584. On 
Major Cardew's rcccmmendation the mode of formation of the 
sinking fund was modified; 8 per oent. annum on the capital 
invested is now applied to this purpose. For last year, upto the end 
of February, 1900, the gross revenue was £29,850, the expenses 
£17,818, and the net profit £4,968. There are 834 street 
lamps, and over 14 million unite were sold. Onthe recommendation 
of the Electric Supply Committee the Oouncil resolved to acquire the 
25 supply undertaking of Messrs, Draper & Oo., for the sum of 

Wo read in the Melbourne Age that the Postmaster. General was 
seen on May ist, by ves of the Electric Lighting and 
Traction Company of Australasia (English syndicate) the A.U. 
Alc;ck and the New Australian Electric Light companies, and the 
Melbourne Ойу Oouncil, who asked that some way out of the difficulty 
that had arisen in conneotion with the proposed er of orders to 
the Eaglish proprietary’ should be found without delay. Mr. Watt 
explained that it was within his power to grant the English company 
an entirely new order ander S:ciion 10 of the Electric Light and 
Power Act, provided that the Victorian companies’ orders already 
pointed out, had 
about 20 years to run, but if & substantive order were issued the 
municipalities concerned could apply to have the whole matter gone 
into again. The question which the com interested have now 
to decide is whether they will wait for passage of the remedying 
Ac; which Mr. Watt purposes introducing next Session or agree to 
toe whole matter being recommenced. The officers of the electrical 
branch of the Postal department are conferring with the companies’ 
representatives with a view to expediting the solution of the 


problem. 


Morecambe.—The electric light works show a profit on 
the yearof £1,764, £775 last year. The plant and buildings 
cost £39,700, of which 28,500 has been repaid. The revenue has 
increased by £2,000, 


Oldham.—The annual statement of the electric light 
works shows that the expenditure on capital account during the year 
ending March 25th last was £9,314. The gross revenue for the 

ear amounted to £8,483, and the gross expenditure to £5,050, -the 
balanos carried to tho net revenue account being £3,432. The net 
profit for the year was £224, and the balance brought forward from 
the laat year was £885, making a credit balance to be carried forward 
of £1,109. The amount in the reserve fand on Mareh 24th was 
£4,412. The amount of energy generated had been 679,475 units, of 
which 576,853 units had been sold. The number of lights supplied 
was 32,015, being an increase during the year of 4,144. The 
number of consumers was 398. The prices charged for energy 
during the year have been as follows:—Without demand indicators: 
First 1,000 units per quarter, 4d. per unit.; second 1,000, 34d.; 
third 1,000, 3d. ; fourth 1,000, 24d. ; fifth 1,000, 2d. ; all in excess of 
5,000 units, 2d. With demand indicators: First 2 hours daily 
average maximum demand per quarter 4d. per unit; afterwards 2d. 
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per unit. Daring the year contracte have been let for an additional 
engine and dynamo of 360-н.р. capacity, and for four additional. 


boilers, &c. When those are comp the site of the present 
station will be fully utilised. Tae total horse-power in the station 


on March 25th was1,800. Application was made to the Loca! Govern- 


ment Board for powers to borrow a farther sum of £36,000 £o carry 
out extensions and additions to plant, and an inquiry was held on 
Jaunary 9 h, 1900, but up to the present time the reply to the appli- 
cation has not been recaived. A plot of land bas bsen scoured for 
the purpose of further extentions. | 

‚ The Technical Education Oommittes of the Oldham Corporation 
is contemplating holding classes for electrical engineering in the 
Technical School during the coming winter, and with that object 
in view is making inquiries respecting teachers from the electrical 
works in the town. i 


The cooling tower st the electric generating station is going 


to be utilised for а doub'e purpose. Tae chairman of the Electric 
Light Oommittee considers that it would admirably serve the 
purpose of a bill-posting station, and his colleagues on the 
committee quite favour the scheme. It was remarked that the 


income would pay the interest on the money borrowed for the tower, 


and that the advertisements would cover the big ugly thing.” The 
idea was to save expense, apart from appearances. We are reminded 
of the kirk session which solemnly debated the advisability of letting 
out the pulpit for the same reasons. | 


Paisley.—The reporta of Prof. Barr and Mr. ОогшаоК on 


the new engines offered by Messrs. Ferranti, Limited, in place of the 
three at present installed at the electricity works, have been con- 
sidered by the Town Council. The reports s‘ate that while the valve 
pear of the present engines is of insufficient strength, the engines 

ve suffered from excessive cushioning, due to Ъзїп run non-con- 
densing, although they were specified to be condensing. The valve 
gear of the large engine under construction was re on favour- 
ably, and the Council to inform Messrs. Ferranti tbat the com- 


mittee was favourably impressed thereby, and to ask for particulars 
of the smaller engine. Ыы 8 


Pembroke.—The new electricity works of the Pembroke 
Urban District Council are practically complete, and it is expected 
that the formal opening will take place in the course of a few weeks. 
The cost of the plant will be abont £30,000, and there will be 


capacity sufficient to supply over 6,000 lamps. The plant consists 


of three Lancashire boilers, working at a pressure of 140 103. por 
square inch; two compound engines of the enclosed type, which run 
at а speed of 375 revolutions per minute, each developing 250 1 H P.; 
and two 75 Kw. four- pole dynamos. The battery consiste of 280 celle. 
The distributing cables are fed by four large feeder cables. Highteen 
arc lamps have been erccted for the principal thoroughfares, other 
streets being fi ted with 100 lamps, having two 16 candlc-power lights 
on each standard. The scheme was designed by 
а үч been carried out under the supervision of Mr. L. L. 
obinson. | | 


Poulton.—At a meeting of the newly-constituted urban 
authority last week, a committee was appointed to take into con- 


. sideration the matter of introduciog electricity for the public light- 


ing cf the town. Poulton, with its thatched roofs, one. storey 
eee on ancient stocks, is going to add the arc to its other old 
ass ons | | 


Salford.—The Electric Light Committee of the Town 
Council seems to be falling to pieces. Six or seven members have 
resigned, owing, it is said, to ent, aud the Committee is to 
be reconstituted. Whether the trouble ig connected with the 


proceedings relative to the late electrical engineer or not, is not 
revealed. 


Shanklin (1.0.W.).—A fresh scheme for lighting the 
town has been submitted to the District Council by Edmundson's 
Electricity Corporation. They stated they understood the town was 
paying £3 per annum. per lamp for 169 lamps of 16 О.Р., the cost 
being £507. Tae oompany would supply 30 ор. lamps at £2 101. 
per lamp рег annam, and, if for а term of soven years, fit the lamps 
free of charge. Another scheme was to erect 10 arc lamps of 759-0 P. 
at £12 per annum each, equalling £120, and 149 ordinary lamps at 
£2 10s., equalling £372, or a total of £492. The proposal will be 
dealt with by the Oouncil in committee. 


Southwold.—The Ooast Development Company have 
decided to put down a complete electrical installation for the lighting 
of their new hotel and pier at Southwold. Edmundson's Electricity 
Corporation bave obtained the contract, which is to be oarri d out 
кое ош ix a specification prepared by Mr. A. A. Campbell 8 wicton, 


Twickepham.—The Middlesex County Council. has 
presented а petition against the preamble of the Twickenham 
Electric Lighting Order, alleging that provision should be made in 
the Bill for the fiaal control of the main roads to be vested in i self. 
The District Council will opposs the petition. 


West Ham.—The electricity accounts have been pub- | 


lished, showing а gross profit of £2,002, net profit £470. The latter 
was transferred to the rates in part payment of the previous losses 
charged to that account, amounting to £1,380. The average price 
obtained was 4 32d. per unit for public and 1 94. for private lighting. 


Whiib y.—The District Council has received sanction to 
borrow £26,000 for electhic lighting purposes. 


Mr. Hammond, 


ELECTRIC TRACTION NOTES. 


Ambleside.— The Urban District Council has consented 
to join in conference with the Windermere District Council and the 
Windermere Electricity Supply Company (acting on behalf of the 
British Electric Traction Company) with reference to a proposed light 
railway between the two towns. 


Brighton.—The Tramways Committee of the Town 
Council have recommended the appointment of Mr. Thomas B. 
Holliday as tramway engineer to the Corporation during the ocon- 
struction of the tramways specified ia the Bill now before Parlia- 
ment, ata salary of £600 per annum. | 


Dudley.—At the Council meeting last week Alderman 
Dann, chairman of the Electric Lighting and Tramways Committee, 
made а statement ng the award of Bir Oourtenay Boyle con- 
cerning the price of electricity to be supplied by the Coun il to the 
British Electric Traction Company, Limited, for the tramways in the 
Dadley borough. The current would be supplied at the rate of 2d. 
per unit for the first 150,000 units; any farther amount up to 
200,000 units 13,1, up to 250,000 unite 170 d., up to 800,000 unita 
12;4., up to 350,000 14d., up to 400,000 184., and for any quantity in 
excess of 400,000 ld. would be charged. He might say that the 
Council bad never tried to take any advantage of the company. They 
had always endeavoured to work with them, and had offered them 
every facility, considering that what they were doing was not only 
for the benefit of the town, but als» of the surrounding districts. 
It was very important that the generating plant should be kept fully 
employed, as the ordinary expenses were going on whether it was 
kept unemployed or fully engaged. He thought the agreement ons 
of the best possible. In four years from August lith, 1898, the 
tramways within the borough would be taken over by the Oorpora- 
tion at a price to be fixed by the Board of Trade, anless an agree- 
ment was come to, and it would bs then re-leased to the company 
for a farther 21 years. With regard to the electric lighting scheme, 
the engineers had informed him that the hours he had fixed, as men- 
tioned in the report, would be from 5 to 7 in winter and 6 to 8 in 
summer. Theterms (which had bsen published) were lower than 
e towns, and in а few years he hoped they would be 

ees. 


Gothenburg.—The Gothenburg Ойу Council have 
decided, says Commercial Intelligence, that the city itself shall build 
and run the new electric street railways. In all probability the pro- 
posed lines will bs extended considerably, and more rolling stock and 
other material will be needed than was at first estimated. British 
firms intendiog to compete with Swedish and German manufacturers 
should address communications to Figge Blidberg, Esq., engineer, 
manager of the City Tramways, Gothenburg. 


Light Railways.—The Board of Trade have, after 
modification, confirmed the Bexhilland St. L»onard's Light Railway 
Order, 1900, the Oneltenham and District Light Riilway Order, 1900, 
190 the Oheltenbam and District Light Railway (Extension) Order, 
1900. 


Liverpool.—On Wednesday the new electric tram service, 
inaugurated by the Liverpool Overhead Railway Company, was to be 
opened from Seaforth Bands to Waterloo, for the convenience of the 
‘people of the outlying townships. Ultimately it is intended to 
extend the system to Great Crosby. Tne length of the tramlines 
already laid down is about 1 mile. Тае system is precisely that of 
the City Oorporation, vis, the trolley; the cars are also identical. 
Altogether 10 cars will be put on when the line is in full swing. The 
fare 18 to be 1d. 


Swansea,—On Thursday last week, on behalf of the 
Board of Trade, Oolonel Yorke inspected the now anent way of 
the Bwansea tramways, and Mr. Trotter the electrical installation. 
A number of officials of the British Eleotric Traction Company, the 
owners of the line, were present. Tho tramways, which have been 
relaid throughout their entire length by the British Electric Traction 
Company, are about 54 miles in extent, and include three sections, 
vis, the town section (8с. Helen’s Road ta Alexandra Road and the 
Docks), the Cwmbwrla section, and the Morriston eection. Oa the 
whole the gradients are favourable, the worst being at Owmbwrla, 
where, however, it does not exceed 1 in 16. Oallender cables have 
been laid in metal pipes under the streets, and the poles and 
are of a neat ornamental design. No difficulties had to be 
faced, and the whole line was taken up and relaid without obstraoting 
the traffic. The power house is situate in 85. Helen's Road, in the 
old tramway дерд}, and consists of one main building, which is used 
as an engine room, and a smaller room, used as & boiler house. The 
building is of a very solid style and material, being built of red 
facing bricks. The stack is 135 feet high. There is also а small 
wing, which is used for offices. Inside the engine room there are two 
200-Kw. Westinghouse generators, directly coupled to two 350 1E P. 
Ball & Wood engines, running at 200 revolutions а minute at а steam 
pressure of 150 lbs. The machines are eight-pole, having an output 
of 400 amperes at 550 volts. The engines are of a compound tandem 
type, with a heavy fly-wheel. Farther, there is a combined steam 
motor-generator plant, consisting of an Alley & Maclellan Sentinel“ 
high speed engine of 50 B.H P., 450 revolutions. On the same bed - 
plate are two 20-Kw. dynamos, one at 500, and the other at 100 volts; 
these are so arranged, that when the main engiues are running, the 
520.volt side is used as а motor, driving the 100-volt dynamo for 
ligating and motor purposes. In the boiler house are two Babcock 
and Wilcox boilers, fitted with superheaters, and capable of evapo- 
rating 7,000 lbs. of water per hour. | 


(Continued on page 1063.) 
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CENTRAL LONDON RAILWAY. 


(Continued from page 1016.) 


HaviNa now dealt with the generating, distributing, and 
transforming apparatus, we come to the final stage of the 
operations —the 
line and rolling 
stock, which con- 
stitute the essence 
of the scheme. 

As already stated, 
the tunnels are for 
the most part 11 
feet 6 inches dia- 
meter, and are en- 
tirely separate, 
except at some 
of che nger 
stations, where 
there are cross-over 
roads and sidings. 
One of the most 
interesting features 
of the line is the 
system of gradients 
employed, by means : | 
of which an immense economy із secured. Immediately after 
leaving each station the train descends an incline of 3 3 per 
cent., so that gravitation to the extent of 8 3 per cent. of its 


МАР or ROUTE. 


of wear and tear, but а considerable amount of potential 
energy is stored up in the train to assist it in starting again. 
As the length of the incline is-about 600 feet, and the 
weight of the train 150 tons, the stored energy amounts to 
about 100-H.P.-minutes; this is given out in descending 
the starting grade in less than a quarter of a minute, во 
| that the power in 
aid of the motors 
during this period 
amounts to more 
than 400 H.P. ! 
. We give а map 
of the route 
followed by the line, 
together with dia- 
grams of the me 
dients, which show 
the profile of the 
lines in both 
tunnels, Ав the 
eurface roadway 
near the Post Office 
is very narrow, and 
asthe route has b2en 
arranged to follow 
. the roads in order 
| . to reduce difficulties 
with house owners, the up line here passes under the down line, 
the stations being at different levels. The truck is of standard 
gauge, laid with rails of the shape shown in one of our 


DIAGRAM OF GRADIENTS, 


total weight is brought into play, assisting the locomotives to 
produce a rapid acceleration, and thereby reducing the maxi- 
mum demand toone-half of what it would have been had the line 


THIRD RAIL. 


been level. When approaching a station the train runs up a 
gradient of 1:66 per cent., by which its motion is retarded; 
thus, not only are the brakes relieved, with consequent saving 


figures. These rails are of steel, and weigh 100 lbs. per 

yard; they are double bonded throughout with Crown bonds. 
The third rail is of mild steel, with a remarkably small 

percentage of constituents other than iron; the average 


analysis shows these to be as follows: — Carbon, 0°030 per 


cent.; sulphur, 0045 per cent.; phosphorus, 0°052 per 
8 manganese, 0 33 per cent.; silicon, practically 
absent. 


Flexible bond. 


TRACK RAILS. 


The rails are of the shape shown in the cross-section 
herewith, weighing 85 lbs. per yard, and measuring from 
80 to 42 feet in length; the cross-sectional area of the rail 
is 8} square inches, and its resistivity 4°94 microhms per 
inch cube at 20° C.—7:3 times that of copper. The method 
of insulating and supporting the rail is shown in the figure; 
the insulators are of stoneware, and were supplied by Messrs. 

G 
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Berne & Co. They are spaced at dis- 
tances of 7:5 feet apart, and as the total 
length of third rail is 126 miles, there 
are in all about 9,000 insulators. 

The joints are quadruply bonded with 
Crown bonds, having a total cross-section 
of 0'62 «quare inch. 

The trains, which weigh about 150 
tons loaded, are hauled by separate loco- 
motives; each train consists of seven 
coaches, with seats for 336 passengers. 

The coaches. are arranged оп the 
corridor principle, and, as will be 
gathered from our photograph of the 
‘interior of a train, the seats are arranged 
both longitudinally and cross-wise; the 
upholstering and fitting have been 
carried out in a most luxurious and 
artistio style, with every attention to 
the comfort of passengers, and we are 
glad to see—and to know by actual 
experience—that the lighting, produced 
by 8 16-с.р. lamps in each vehicle, 


a а 
- — 


is beyond reproach. Тһе doors and SS e 

gates are operated by ingenious latches hoe td v — — 
and levers—the coaches being entered 

from the ends only. Some of the ELECTRIC LOCOMOTIVE. 


vehicles were constructed by the Ashbury 
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Railway Carriage and Iron Company, 
Limited, and the remainder by the 
Brush Electrical Engineering Company, 
Limited. 

The locomotives are of the type 
shown in our photograph, consisting 
of a steel girder framework mounted 
on two four-wheel bogie trucks; the 
length over the body is 26 feet 7 incher, 
over the buffers about 30 feet, and the 
width 7 feet 8 inches. While the 
extreme length of the wheel base is 
20 feet 4 inches, the distance between 
the wheel centres of each truck is only 
5 feet 8 inches, во that the locomotive 
can take sharp curves without difficulty. 
The wheels are 42 inches diameter, 
and are direct driven by four motors, 
one on each axle, rated at 117 H.P. each. 
The frames of the motors are moun 
BOGIE OVER ERECTING Pir. rigidly on the bogies, without springs. 
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Above the motors is а wooden floor, ex- 
tending from end to end of the locomotive ; 
upon.the centre of this is fixed the con- 
troller, protected by a driver's cab of 
iron plate. 'The ends of the locomotive 
are similarly covered in with sloping iron 
roofs, which afford protection to the 
regulating resistances. The look-out 
windows are clear above these covers, 
allowing of an excellent view being 
obtained in either direction. 

The working current is collected from 
the third rail by means of two heavy 
cast-iron shoes or plates, which are 
mounted in such a way as to run 
freely on the third rail, while at the 
ваше time they are not able to 
come in contact with the track rails. 
To accomplish this is by no means 
во easy a matter as might be sup- 
posed, for the third rail stands only 14 itch above the 
level of the running rails, and at cross-over roads the 
opposite poles are brought very near together. At these 
points the third 
rail is bent so as to 
run along for a 
short distance on 
each side of the 
crossing rail, во 
that the shoe re- 
ceives support from 
both sides until it 
is safely over the 
risk. 

From the shoes 
the current passes 
through a massive 
automatic circuit 
breaker and switch, 
which is fixed to 
the roof of the cab, 
to the controller, 
then to the motors, 
aud finally to the 
track rails vid 
the wheels. The 
measuring  instru- 
ments — a Weston 
ammeter and volt- 
meter, and pressure 
gauge for brakes— 
are in duplicate, one 
set at each end of the cab, so that they are in clear view of the 
driver, no matter in which direction the train is going. The 
pressure gauge mentioned above is connected with the air reser- 


STEAM TANK LOCOMOTIVE. 


voirs of a Westinghouse brake outfit, which is actuated by a 
small series motor driving a set of air compressor pumps; the 
motor is started and stopped automatically, maintaining a 
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INTERIOR ОЕ TRAIN. 


INTERIOR OF CAR SHED. 


constant pressure of 80 lbs. per square inch in the reser- 
voirs. The latter are placed with the resistances under 
the covered ends, and in addition to working the brakes, 
they supply air for 
the whistles. 

The total weight 
of the locomotive 
is 97,000 lbs.; it 
is capable of exert- 
ing a draw-bar pull 
of over 30,000 lbs., 
and is designed to 
maintain anaverage 
speed of 14 miles 
per hour over the 
whole of the route. 

At present the 
third rail equip- 
ment ends at the 
top of the incline 
leading up to the 
surface at Shep- 
herd’s Bush; the 
trains and electric 
locomotives are 
therefore handled in 
the yards bymeansof 
two steam engines 
made by the Huns- 
let Engine Co., one of 
which we illustrate. 
These little locomo- 
tives strike one as remarkably neat, compact, and handy 
machines, and work in perfect harmony with their rivals. 

The construction and dimensions of the locomotives and 
their running position with regard to the tunnel are shown 
in the figures which we reproduce. We give also a photo- 
graph of one of the bogies of the last locomotive built; this 
was not quite completed, the lower halves of the motors not 
having been fixed in place. The bogie is shown in position 
over the erecting pit for this purpose, with the cover, which 
is rivetted up in one piece with the frame, close by in readi- 
ness to be fitted in position. 

The whole of the locomotives were assembled in the work- 
shops at Shepherd’s Bash, which are equipped with hydraulic 
presses, lathes, drills, &, for this purpose and for carrying 
out repairs. 

One of our views shows the locomotive shed, which is 
capable of housing 24 locomotives in 6 bays, while another 
photograph shows the interior of one of the car sheds. The 
latter consist of 12 bays, each 360 feet in length, and pro- 
viding accommodation for a complete train; 22 trains are 
required to maintain the schedule service, and are per- 
manently coupled up. A row of sheds is also provided, in 
which the cars may be washed and cleansed. 

We pass now to a more detailed description of the motors. 
These are shown in elevation and section in our illustra- 
tions; it will be seen that they are of the series-wound four- 
pole ironclad type, with the frame divided diagonally. The 
armatures are built up on brass sleeves, which are forced on 
the axles after delivery at Shepherd’s Bush. To suit the 
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exigencies of space, the upper and lower pole pieces—or mag- formers and well insulated, chiefly with asbestos, before bei: 
net cores—carry coils of small dimensions, the greater put in place on the cores ; "they are held in position by bos 
of the winding being concentrated on the cores at the side. castings. The current density in the large coils is 820, and 


100 661 іп the small ones 1,000 amperes рег square inch, at the full 
— — 


5000 rated load 
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о 09778 1) i5 20 350 39 3) 4 O The yoke and poles have а mean cross-section of 240 
Ampercs square inches, and work at an induction density of about 
Онавастевтвтіс Curves or Moron. 102,000 lines per square inch at full load; the weight of the 


| 1 frame, including the winding, is 9,000 Ibs. 
The frame of the motor is of soft cast-steel, to which the The armature core is built np of punched steel discs, 
laminated magnet cores are bolted; the division is so mounted directly on the brass sleeve above-mentioned ; there 
arranged that the lower half can be dropped, in order to are 61 slots, each 1:73 inches x 0°52 inch, with six con- 


expose the armature for inspection. ductors per alot. The winding is of the series drum type, 
consisting of 866 bars, 0'6 inch х 0˙1 inch, во 
c LL MC ( that there are 183 in series between the brushes ;. 
the bars are held in plaoe by hickory strips and 
Га er E, ateel binding wire. 
| . Sl СА The field poles are bored out to а diameter of 
. у, ̃ ——I— o y 281 inches, while the armature core is 22} 
= | | — t inches diameter ; the air gap is thus ] inch below 
TS . at the armature, and у>, inch above, to allow for 


wear in the bearings. 
The commutator, which is 19 inches diameter 
x 8 inches long, consists of 188 segments, held 


| | [p d | mam | in place by steel cones mounted direct on the 
oe, | brags sleeve, and insulated with mica. There are 
| B B E NN DB DL | | two sets of carbon brushes, each set oonsisting 
| MEM | | | of four. | 

| | үр | " The к weight Tod ae кап» without 
e MO LUI Lm | e axle, is 8,000 lbs.; the complete motor 

а JZ A rm , f weighs 12,000 lbs. 
ш a^ wale le lela mz | The efficiency, speed and tractive effort of one 
| »" ; of these motors are shown in the diagram here- 
КЕЗЕ НА CQ with. Тһе efficiency was determined at the 


speeds indicated on the speed curve, while the 
tractive effort is, of course, independent of speed. 
The value attained for the efficiency at full speed 
and load—over 98 per oent.—must be regarded 
as highly satisfactory. 
(To be concluded.) 


THE NEW WORKS OF THE 
ENGLISH ELECTRIC MANUFACTUR- 
ING COMPANY, LIMITED. 


THE formal opening of the magnificent daat 
ab Preston, which took place last week, marke 
an epoch in the history of electric traction in 
this country. | 
For the last ten years we have watched with 
more or less interest, the extraordinary develop- 
| ment of the industry in America, and to a 
| somewhat leas extent on the Continent; mean- 
Enp ELEVATION AND SECTION OF MoToR. while, although attempts were not wanting on 


| | | the part of our engineers and financiers to 

The large coils consist of 76 turns each, of copper strip, emulate the example of their foreign rivals, and to 
2:125 inches x 0'11 inch, while the smaller ooils compri out electric tramway schemes in various places, 
15 turns, 0°875 inch x 0°22 inch. The coils are wound on во Een was the popular prejudice, born of ignorance 
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and conservatism, against the innovation, and so adverse 
the legislation dealing with such matters, that for long the 
industry remained almost at a standstill. Unfortunately, 
although it is impossible to believe that British manu- 
facturers did not foresee the enormous importance of 
the coming “ boom,” they nevertheless made no preparations 
to cope with the demand, they acquired but little experience 
in the subject, and now they find themselves in the position 
of lookers-on, unable to secure even a tithe of the 
home trade, or any at all of the foreign business, 


British factory devoted primarily to electric traction, and 
which, in point of equipment and organisation, will challenge 
comparison with any similar undertaking in existence. Nor 
will the new works be called upon to establish their position 
in the trade by tedious and hard-fought steps; on the con- 
trary, they commence operations with orders already in hand to. 
an extent that will tax their utmost capacity for a year to come. 

Before commencing the description of the works, it may 
be well to explain, in brief, their origin. Our readers will 
remember that about two years ago the Electric Railway and 


GENERAL VIEW OF WORKS. 


while order after order goes across the Atlantic to the huge 
American firms which have laid themselves out to meet the 
immense demand. Not only is this true of the electrical 
apparatus, but even the steam engines, in the manufacture 
of which we look upon ourselves as facile princeps, are imported 
also! But the latter condition, beyond all doubt, is not due 
to any inferiority in our engines, which are fully capable of 
coping with the most onerous requirements. 

At the present moment it is probably the fact that the 
development of electric traction is proceeding in this country 
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Tramway Carriage Works were laid down at Preston on a aite 
near the Docks, by a group of far-seeing gentlemen inte- 
rested in tramway working, in anticipation of the enormous 
demand which, as we have seen, has justified their foresight. 
These works were equipped on the most modern lines, under 
the guidance and management of American experts of the 
highest standing ; the excellent results obtained, as regards 
both the quality and quantity of the work turned out, decided 
the proprietors to extend their operations, to include the 
manufacture of the whole of the electrical equipment also, 
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more rapidly than in any other country in the world. Nearly 
all our great cities have in hand electric tramway projects of 
the first importance, lesser towns and urban districts—many 
of which have already carried out similar undertakings of 
no small magnitude—are busily laying down and extending 
their systems, and several private companies, specially 
formed for the purpose, are constructing and equipping 
tramways with the utmost expedition. At such a time we 
hail with keenest pleasure the inauguration of a wholly 


PLAN OF WORKS. 


following on the same lines. It so happened that just at 
this time the Walker Company of America became amalga- 
mated with the Westinghouse Company, and the managing 
director of the former company, Mr. 8. H. Short, decided to 
throw in his lot with the nascent British organisation. Of 
Mr. Short’s previous record in electric traction, it is hardly 
necessary to speak ; associated with the industry from ita 
very birth, his reputation has grown with it to a world-wide 
extent as an engineer and inventor of the first rank, 
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An agreement was made with Mr. Short, by which thé 
design and management of the new works were placed 
entirely in his hands as technical director ; no time was lost 
in preparing plans and placing orders, and on June 14th, 
1899, the foundations of the buildings were commenced. On 
June 14tb, 1900, 

the works were in 
full swing. The 
achievement con- 
stitutes an Inter- 
national record in 
point of time, and 
affords an excellent 
criterion of the 
spirit in which the 
company intends to 
pursue its future 
undertakings. 

The site of the 
works consists of 
10 acres of level 
ground, con- 
veniently situated 
between the Preston 
Docks and the 
Carriage Works. 
The position of 
the works is 
peculiarly advan- 
tageous, being in 
the heart of the coa! and iron districts, with facilities for 
transport both by water and by two main lines of railway, 
and being adjacent to the works in which the car bodies and 
trucks are manufactured—the latter a unique condition. 
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MACHINE SHOP.- 


The buildings, which, excepting the offices, are one story 
high, cover 5 acres; they are of the American steel frame 
type, and of massive construction. From cur plan it will be 
seen that the chief structures are the machine shop and 
offices, foundry and pattern shop, and power house. 

All goods pass over an 80-ton weighbridge at the railway 


entrance; from this point diverge the various tracks seen in 
the plan. The receivinz track curves round to the north end 
of the machine shop, which it entera on а low level, so that 
the platforms of the trucks are level with the floor of the 
Shop. The traffic in the yards, and between them and 
the neighbouring 
Carriage Works, is 
carried on by means 
of electric loco- 
motives; sidings 
from the London 
and North-Western 
and the Lancashire 
and Yorkshire Rail- 
ways, and the Pres- 
ton Corporation 
Docks, are in con- 
nection with the 
works. 

Turning now to 
the buildings, the 
machine shop is by 
far the most im- 
portant, being no 
less than 900 feet 
in length, and 120 
feet wide; the 
height is 35 feet 
in the clear, with 
25 feet head room 
under the cranes. ‘The building is divided into two bays 
by a line of double lattice stanchions from end to end, 
which support the roof and crane girders, and carry the 
line shafting between them. 


EAST Bay 


Oar illustrations include a general view of each of the 
enormous bays. 

In laying out the works, Mr. Short devoted the greatest 
attention to the handling of materials and apparatus in their 
passage through the shops, with the special object of, as far 
as possible, avoiding confusion and loss of time. The raw 
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materials are received at one end of the building, and pass 
through successive operations, while travelling always in the 
same direction, until they finally arrive at the other end, com- 
pleted, tested and ready for despatch. For this purpose a 
push-car track is laid along each bay, as well as an extra 
track. running be- 
tween the stan- 
chions in the centre 
of the building. 
Farther, there are 
two powerful electric 
cranes in each bay ; 
these are provided 
with lifting electro- 
magnets under the 
control of the crane 
operator, who is 
thereby enabled to 
handle all steel and 
iron parts without 
assistance. Thus 
there are ample 
means for moving 
materials about the 
shop in all direc- 
tions, while all the 
departments are pro- 
vided with j ib cranes 
and pneumatic 
hoists for placing 
work in the tools. 
For the last-mer- 
tioned purpose com- 
pressed air at 100 
lbs. per square inch 
pressure is supplied 


ge Ee TET 
+ ueque «us 

PN Е 
A 7 = - 


— 


— 
ФИ 


^ 


MACHINE SHOP: 


to all paris of the works, serving also to operate pneamatic 
hammers and drills. 
Needless to say, electric driving is employed throughout 


the works. Each of the large tools is provided with a 
separate motor, while the centre line shaft drives the smaller 
tools by belting. The problem of finding the best degree of 
sub-division of power in this case has been investigated with 
the greatest care, with the result that an entirely new system 
has been devised, 
as followa: — The 
centre line shaft, 
which is 800 feet in 
length, is divided 
into eight sections, 
each of which passes 
through the arma- 
ture of a 50-HP. 
motor, and can be 
coupled therewith 
by means of a 
clutch ; each section 
can be driven se- 
parately by its own 
motor, or the sec- 
tions can becoupled 
up ав desired 
and driven by any 
one or more of the 
motors. Moreover, 
thesameshaft serves 
the small machine 
tools in both of the 
bays, between which 
it is placed, a novel 
arrangement which 
obviously tends to 
improve the load 
factor of the shaft- 
ing; besides, the 
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West Bay, 


efficiency is increased, owing to the use of large motors, and 
the frictional loss is of the smallest. 
The two great bays are set apart, one for the manufacture 
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of traction motors and equipments, the other for large 


tə the respective departments through which they are to 


generators, rotary converters, &c. Starting from the north pass. The motor castings are first placed on а vertical 


end of the building, we first find the receiving and store 


rooms, These are 
provided with 
weigh-bridges, and 
are -equipped with 
suitable receptacles 
for the various ma- 
terials used. in the 
works, The elec- 
tric cranes are used 
for unloading goods 
from the trucks and 
distributing them 
to their various 
compartments. 

Leaving the store 
room, we come to 
the punch and die 
departments, in 
which the steel 
la mir е for arma- 
ture and field mag- 
net cores are 
punched out of 
sheet by automatic 
machines of the 
latest pattern. The 
adjoining smith 
department is 
equipped with power 
hammers for form- 
ing the steel dies, 
which аге  after- 
wards hardened and 
tempered in this 
shop. 

Other apparatus 
in the smithy 
comprise lathes, 
grinders, shaping 
tools, and drill 
presses. The 
grinders are speci- 
ally interesting, 
being provided with 
two movements; 
the work is tra- 
versed to and fro, 
while the large 
grinding cylinders, 
running at a high 
speed, are moved 
axially at right 
angles to the motion 
of the work, so as 
to ensure a perfectly 
flat and true surface 
being imparted to 
the dies. 

Next door to the 
smithy is an an- 
nealing room; here 
the armature discs 
are packed in iron 
cases, covered with 
sand to exclude air, 
and placed in ovens, 
to be heated to a 
dull red, ard then 
gradually cooled. 
After annealing 
they are passed to 
painting machines, 
which apply to them 


an exceedingly thin layer of varnish, and drop them ona 
chain conveyor. The latter carries them through a drying 
oven and delivers them in the assembling department. 

Next in order is the railway track by which the castings 
of motor and generator frames are brought from the foundry the boiler house. As will be seen in our 
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RADIAL DRILLE PRESSES. 


‘milling machine, and the two halves faced so as to form 


a perfect magnetic 
joint. The next 
process is to drill 
all the holes on & 
radial drill press. 
The castings are now 
bolted together and 
taken to the hori- 
zontal boring mills, 
in which the arma- 
ture and axle bear- 
ings are finished 
and the frames 
bored out to receive 
the magnet cores. 
After this operation 
the completed 
frames pass on to 
the motor assemb- 
ling department. 
The lathes for turn- 
ing the motor shafts, 
and special grinders 
for truing the 
armature shaft 
bearings come next, 
followed by. turret 
lathes, in which the 
‘armatureand lathes, 
commutator heads, 
and ing shells 
are machined. 

The brass-work- 
ing department is 
the last of the ma- 
chine shops on the 
motor side, inclu1- 
ing lathes, planers, 
shapers, milling ma- 
chines, and various 
special tools; here 
the commutators 
and brush-holders, 
controllere, rheo- 
stats;and trolleys 
are made, 

Beyond the brass 
department is the 
field magnet wind- 
ing department for 
both generators and 
motors; in this 


shop the magnet 


coils are wound, in- 
sulated and baked, 
and the armature 
coils are placed on 
the motor armature 
cores. The latter 


in a separate room 
at the extreme 
south end of the 
generator bay; here 
the coils are wound 
by machinery, in- 
sulated with mica, 
paper, and cotton 
ry then c: 
ipped into specia 
varnish and baked. 
After this they are 
ressed into the 


precise shape required for interchangeability. Тһе mica 
rings and tubes for commutator insulation are also made in 
this room, being moulded under great 
the presses for this purpose are heated 


ressure whilst hot; 
У steam pipes from 
illustration, most of 
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the winding, insulating, апа moulding in this department, 
is done by girls; the total separation of this delicate work 
from the main machine ghop ensures freedom from injury to 
the insulation by metal particles, &o. 
A very fine group of special antomatic gear cutting tools 
of the highest class is shown in another of our views. 
(To be concluded.) _. 


ELECTRIC TRACTION NOTES. 


(Continued from page 1054.) 


Portsmouth.—At а Council meeting on the 14th inst. 
the Tramways Committee submitted a suggested basis of agreement 


for the settlement of the dispute between the tramways companies 
and the Corporation, in reference to the transfer to the latter of the 
lines under the provisions of an Act last year. Should the 
О orporation require to proceed with work, the company is tohand 
over at any time after October let either or all of the sections, and 
the remainder of the lines, &c., on December 31st. The omnibases, 
hearses and carriages, ав to which litigation had been commenced, to 
be retained by the companies, and no claim whatever to bs made by 
them on the Oorporation for unexpired profits in of the same. 


The arbitration to determine the amount to be paid by the Оогрога-. 
tion for the undertaking, and to be proceeded with as soon as can be 
ten appointed arbitrator. The 
eclal compensation, but it bas been 
claim the arbitrator shall include in 


arranged. Bir F. Bramwell has 
"аши. саа ошо 
Arrange t in respect 

his award the sum of £2,500, Mr. H. Kimber, chairman of the 
Tramways Committee, in moving that the sed agreement be 
ratified, raid that if they went on with the teal proceedings and won, 


the costs would probably be considerably more than the amount now 


recommended to be paid. If the case went on they might be рес doa 
19 от 18 months in taking over the tramways and introducing 
traction and a better and quicker service. After a little discussion 
the several clauses of the proposed agreement were ratified und voce, 
Oa the following day the tramways directors approved of the agree- 
ment. - : 


praa it ought also to pay the Rhondda, as the two 


pinge the опе upon the other, Thore was a consensus of opinion 


that it would be wise to get an order in any case, and it was finally 


decided to apply for the order next session. 


Smethwick.—The Town Council, in accordance with the 
advice of an expert, has decided to apply to Parliament for power to 


purchase the tramways within the borongh, and for the constraction | 


and working of such other tramways in connection therewith as may 
be agreed upon. 


Surbiton.—The British Electric Traction Company have 
informed the Tramways Oommittee that they have purchased the 
rights of Greenwood & Batley in the light railway scheme, and 
have given an amended notice of а much more comprehensive scheme. 
The Oommittee will oppose, and will proceed with their own tram- 
way scheme in Parliament. A committee is reporting further upon 
the subject of electric lighting. 


Warrington and Northwich.—An inquiry was held on 
Thursday, June 14tb, by the Earl of Jersey and Oolonel Boughey as 
to the above scheme. The Eastern branch only was proceeded with, 
but though the scheme was strongly supported by Councils, com- 

s, traders and residents all along the route, it was dismissed on 


a legal point, viz, that no compulsory powers bad been obtained to 


acquire land. It is the intention of the engineer to amend this point 
and again present the tcheme. The Western branch still stands over, 


fixed for the inquiry. 


U 


as the days of grace for objections had not elapsed before the date 


TELEGRAPH AND TELEPHONE NOTES. 


Bradford Telephones.—At a meeting held on May 25th of 
the sut-committee appointed to consider the question of telephones, a 
depatation from the Bradford Cramber of Commerce attended by in- 
vitation. After the chairman had explained to the deputation the 
present atate of affairs between the Corporation and the Telephone 


Company, the subject of the telephone service was discussed gene- . 


^ subsequent mee 


centres 


rally. Instructions were given for the members of the deputation 
and of the sub-committee to be pii erg уыш а copy of the city 
surveyor's report as to telephones, ‘of information obtained from 
Glasgow with regard to the Municipal Telephone Exobange which 
bas been installed in that city. The deputation undertook to bring 
before their Ohamber the question of the proposed municipalisation 
of the telephone service, and promised to communicate to the town 
clerk the views of the Obamber of Commerce cn the subject. Ata 
g of the committee a letter was receivea from the 
Bradford Chamber of Commerce, stating that the Oouncil of the 
Chamber bad considered the question of the proposed: establishment 
of a manicipal telephone in the city, and that they could not 
for the present recommend the oration to establish such a ser- 
vice, but deemed it advisable to await the results of the municipal. 
service which was now being established in Glasgow. The sub- 
committee thereupon considered the matter, and resolved that the 
Council be recommended to enter into a new agreement with the 
National Telephone Oompany, Limited, for wayleave facilities, such - 
agreement being subject, among other provisions, to determination 
on six months’ notice. 


Brighton Telephones.—A Committee has submitted an 
elaborate report to the Town Oouncil, embodying detailed estimates 
of income and diture by Mr. A, E. Bannett, telephone ergineer, 
a letter from the National Telephone Oompany applying for permis- 
eion to lay underground wires and to improve their system, and the 
observations of the Committee on the whole subject. It is estimated 
that fo establish a system for 2,000 subscribers would involve a 
capital expenditure of £43,280; that the annual worhiog expenses 
would be £10,269 and the profit £1,200. The Oommittee ascertained 
that the National Telephone Company could not see their way clear 
to reducing their present rate of £10 per annum for a first connection 
and £8 10s. for eash subsequent one, and, after fall consideration, 
they recommend that ee be made for a license to the Oor- 
poration for 25 the maximum charges to be £7 per annum for 
unlimited use of the system, or £3 10s., with a charge cf 1d. for each 
call. The distriot to be embraced in the license would include not 
only Brighton and Hove, bat the whole of the area between Rotting- 
dean on the east and Shoreham on the west, and extending north as 
far as Burgess Hill. | | 


Cablé Communication with South  America.—Mr. 
E. W. Parsoné, secretary of the South American Oable Oompany, 
Limited, writes to the Times as follows :— 


At the present time, when во much attention is being called in Parliament and 
at public meetings to the monopoly of the allied telegraph companies who 
control telegraphic communication with the East, it will be of public interest to 
know that the existing state of telegraphic communication to the West (so far 
as South America is concerned) ís also receiving attention at the hands of the 
Governments of the United States, of Brazil, and the Argentive Republic, and 
that these Governments have entered into a convention, whioh will come into 
force on July lst next, by which the joint lines of their respective telegraph 
administrations will.be available not only for telegraphic communication 

ween the two countries, bat also for the international service; this will 
practically open an alternate route to Buenos Ayres and the Plate. 


Claim by the National Telephone Company.—At the 


. Woolwich County Court on Wednesday last week, the National Tele- 


phone Company sued Mr. Barnet, of Beresford Square, to recover a 
years rent of telephone between defendant's two shops. Defendant 
said the instruments were useless. The learned Judge said he conld 
scarcely believe that the company would refuse to make the service 
effective, bat as the ару had taken the extreme step of discon- 
necting the service he did not think they could recover. He gave 

jadgment for defendant, with leave to appeal. 


Glasgow Telegraphs.—With reference to the difference 
existing between the Glasgow Oorporation and the Post Office 
the roate fo be followed by the underground 
line of telegraph from Royal Exchange Oourt to Donglas Street, Mr. 
John Lindsay, interim town clerk, as representing the Corporation, 
and Mr. Brownlie, writer, on behalf of the Post Office authorities, 


pany.—The Works Committee reported at the last Vestry meeting 
that they һай considered from time to time repcrts by the surveyor 
to the that the National phone Company had on 


occasions placed overhead wires at spans ex 


recommended that the solicitor be instructed to commence proeeed-- 
ings against the company in respect of the breaches of the bye-laws in 
two instances. The report was unanimously passed. 


Portsmouth Telephones.—At s Town Council meeting 
last week, the Finance Committee reported that on an application 
from the National Telephone Company with regard to placing addi- 
tional telephone lines underground, they bad under consid: ration 
the question of providing a municipal telephone ‹ xchange, bat, after 
fully corfsidering the whole question, they were of opinion that it 
would be better to enter into an arrangement with the company 
under which the рше to be made by them for the privilege of 
underground wires g placed would be very considerably increased. 
The Oommittee recommended that an sgreement similar to one which 
had been entered into between the Corporation cf Edinbsrgh and 
the сют be entered into by the Corporation of Portemc ath, pro- 
vi or a minimum payment by the company of £327 10s. per 
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annum, bat omitting a limit of population contained in a provision 
in the Hdinburgh agreement to the effect that, in the event of the 
company giving in any other town terms more favourable to 
the subscribsrs than those spscifisd in the agreement, the 
Corporation should have the benefit and option of such terms in lieu 
of those specified. The agreement provides for the Corporation, at 
the request of the company, placing underground tubes or conduits 
at the expense of the , and an unlimited service, at an annual 
charge of £10 per instrument, or a fixed charge of £3 10s. pər annum 
for each instrament, with a fee of 1d. per call, without any charge 
for messages received at euch instrument, Tae annual payment to 
be made by the company is to Ъз at the rate of 5s. per annum for each 
instrument шей by subscribers to the company’s exchange and 

108. per annum for each аа овоча box, bat the minimum amount 
ulated on 800 instruments and 55 junction 


Telegraphic Interruptions and Repairs:— 
Down, 


CABLES. Repaired, 
Wurr Impres :— 
өөө eee June 1809 өөө өөө 
Trinidad-Demerara (1871 e May 11, 1900. eee [Ir 
Mole 8. N ene March 6, 1900 ... eon 
yenne-Pinheiro eee #06 Ir) Oct. 11, 1899 90 eee 
Oayenne-Paramaribo ». , MOD. 16, 1900 .. бз 
Marenham |... ... March 1, 1900 .. eee 
Oom: á-Maranham eee ео ее Feb, 20, 1900 060 өө 
000 pee 000 June 20, 1899 [III TII 
Tarifa- өөө eos eee Jan. 2, 1900 [rr өзө 
LABDLINNS. E 
— P 
on 
and beyond eee eo eee Oct. 18, 1899 eee Jane 20, 1900 | 
Communication beyond 
Nek ID eee eee TII Nov. 7, 1899 eee ove 
OBINESH : — | 
Tienteia-Pekin sec Т. eoe Jane 12, 1900 pee coe 
Pekin-Kalgan eee oe eee June 14, 1900 eve soo 
Tientsin-Bhanghai eee June 16, 1900 oeo ee 
Tientsin-Newehaag too June 18, 1900 ecc 
SIBERIAN :— 
-Tachita- Blagowestchenck « Jane 17, 1900 ... June 18, 1900 


Communication with all offices of 
Oolombia beyond Buenaventura... Feb. 22, 1900 ... - 
wnication “vid Hanekine " 


iore Регла Territory Feb. 24, 1900 | 
on 0D. U eee eee 
Ecuador i eee eee LLL) Moh. 13, 1897 eee eee 
Brazilian landlines, | | 
Mscahó  .. ese ase . . Арі. 25, 1900 ... vu 
Moalmein-Bangkok... . June 16, 1900 ... June 18, 1900 


Underground Telegraph Lines.—In the House of 
Commons оа Monday, Mr. Hanbury, answering Bir John Leng, said 
the anderground telegraph line from London to Birmingham met 
the demand for uninterrupted communication over that part of the 
country where destructive gales were most prevalent, but it was not 
at present found to be so generally usefal as the overground line. 
The Postmaster-General could not at present contemplate its exten- 
sion to the north. Do 


Wireless Telegraphy.—The Daily News saya that the 
London Fire Bri 
system to its methods of work. The street station on the top of 
Streatham Hill has been placed in communication with the horsed- 
escape station in Mitcham Lane. 

Experiments in wireless phy are being made from 
Ilfracombe to the Mambles, a 


ngineering Department of the G.P.O., and are a 
ation of the long series which have been carried on between 
Lavernock Point and Weston. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Belgium.—The Belgian State Railway authorities are at 
present inviting tenders for the supply and erection of the necesssry 
plant and apparatus for the electric lighting of the railway stations 
and workshops at Chatelineas, Montigny, and Oouillet. Particulars 
кат be obtained from, and tenders are to be sent to, La Bourse, 


e has successfully applied the wireless telegraphic 


. during а period of 20 years. 


Blackpool.—J aly 28rd. The Corporation wants tenders 


for trolley poles, cables and trolley wire, boosters and switchboards, 
and storage battery. See Official Notices” to-day. 


Brussels.—September 19th. The Council of St. Jille, 
lez Bruxelles, invites tenders for the installaticn and the commence- 
ment of supply npon a part of its territory. Oonditions and plan 
for three francs at the office, No. 14, Parvis Bt. Jilles, St. Jilles. 


Dudley.—June 30th. The Corporation wants ten- ers for 
condensers (barometric), pumps, cooling tower, &., for tbe elec- 
tricity works. Bee Official Notices" Jane 15th. 


_Darban.—July 20ih. The Corporation wants tenders 
for overhead equipment for (a) about 16 miles of ringle track, 
including poles, overhead trolley wire, distribution boxes; (b) 23 
double-deck motor cars; (c) steam and eleciric g:nerating plant, in- 
cluding three 250-Kw. generators, boilers, condensers, cooling towers, 
switch ‚ с. Bee “Ofcial Notices” May 18th and Jane 15th. 


 Edinburgh.—Jaly 9th. The Corporation wants teuders 


for the supply of copper strip for electrical conductors. Bee 
“ Official Notices " to-day. 


Egypt.—July Ist. Tenders are being invited until 


July 1st by the harbour and lighthouse authorities at Alexandria for 


the supply and erection of the necessary plant and apparatus 
required for the electric lighting of the harbour cf Port Baid. 
Tenders are to be sent to L'Administration dea Ports et Phares, 
Alexandria, whence particulars may be obtained. 


France.—July 5th. Tenders sre being invited until 
July 5th by the French Post and Telegraph authorities in Paris, for 
the supply of 135 tons of galvanised iron wire, 4 mm. diameter, and 
12 tons of ditto, 1 mm. ter. Tenders are to be sent to Le 
Bous-Beoretariat d'Etat des Postes et des Telegraphes, 103, Rae de 
Grenelle, Paris, whence particulars may be obtained. 


Italy. — July 14th. The Municipal authorities of 
Maddalena (Sardegna), are inviting projects and tenders until Jaly 
14th, for the electric lighting of the public streeta of the town. 
Particulars may be obtained from, and and tenders are to be 
sent to, Il Municipio di Maddalena (Sardegna.) 


Lendon.—July 2nd. The Aron Electricity Meter Com- 

y is inviting tenders for the supply of a quantity -of А.О. and 

O. large and small metal cases (about 2,500 in all) See“ Official 
Notices " to-day. 


London.—Joly 10th. The London County Council is 
prepared to receive tenders forthe supply, within three months of 
the order being given, of about 70 arc Standards, required in 
connection with the electric light installation for the Victoria 
Embankment. Specification, form of tender, and other particulars 
at the engineer department, County Hall, Spring Gardens, S. W., 
upon payment of the sum of £1. 


Limerick.—July 4th. The Council wants tenders for 
cables, aro lamps, engines, dynamoer, booster, balancer, switchboard, 
instruments and gas plant, for electric lighting. See Official 
Notices June 15th. 


Manchester.—Jane 30th. The Tramways Committee 
wants tenders for the overhead equipment of threo routes of tram- 
ways, Bee “ Official Notices” June 15th. 


Salford.— July 16th. The Corporation wants tenders 
for overhead equipment for the electric tramways, exclusive of the 


supply of poles, bat inclusive of their erection. See Official 
Notices” to-day. 


South Shields.—July 14th. The Guardians want 
tenders for an electric light installation at the Union Workhouse, 
Harton, South Shields. See “Official Notices” to-day. 


Spain.—July 7th. The Secretary of State for Foreign 
Affairs has received a despatch from Her Msjesty's Ambassador at 
Madrid, stating that tenders are invited by the Spanish Government, 
to be received not later than July 7th next, for the concession for an 
17! ae рек ы 

о. may be exa on a 
а Commercial Department of the Foreign Office between 11 a.m. 
p.m. ў 


Spain.—July 10th. The municipal authorities of Calzada 
de Calatrava (province of Ciudad Real) are inviting tenders until 
July 10th for the concession for the electric lighting of the town 

P may be obtained from, and 
tenders are to be sent to, El Secretario del Ayuntamiento de Oalzida 
de Calatrava (Ciudad Real). 


Swansea.—July 5th. The Corporation invites tenders 
for main switchboard and instruments, and a battery of accumu- 
lators and accesories. See "Official Notices” to-day. 


Tottenham.—July 2rd. The Council wants tenders for 
th> supply of fire alarm poste and instruments, and a quantity of 
gas barrel. See Official Notices to-day. 


Tunbridge Wells.—July 5th. The Corporation is invit- 
ing tenders for telephone cables, wires, and various apparatus 
required for the establishment of a municipal telephone exchange. 
Bee “ Official Notices to-day. 


Warrington.—The Corporation wants tenders for the 
instal ation of electric light into the town hall, bank house, museum, 
and other public buildings. See Official Notices to-day. 
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Bary.—Mesers. Orowther & Oo., of Manchester, have 
obtained the contract for the electric lighting of the new post offioe 
at Bury, Lancashire, from tbe General Post Office, London. 


King's Lynn.—The Corporation last week accepted the 

following tenders for electric lighting extension plant :— 

(а) Two steam dynamos and one small motor generator, Messrs. Laurence 
Seott & Co., Limited, Norwich, for £3,198. 

(b) Boiler, economiser, condenser, pump, &c., Messrs. Yates & Thom, Black- 
burn, for £2,375. 
„„ enion to switchboard, Messrs. Lewis, Bayliss & Co., Wednesbury, 
or £: 

(d) Feeder mains, joint boxes and dynamo cables, Messrs. Callender's Cable 
and Construction Company, Limited, London, for £528. i 


Llandilo.—The District Council on Tuesday last gave 
the contract for the electric lighting of the town to Mr. Bartram 
Thomas at £2,415. 


Leeds.—The Lighting Committee has accepted the tender 
of Messrs. Belliss & Moroom, Limited, of Birminghsm, for the 
supply of two sets of electrical generating plant at £12,000. 


London.—Tbe Bermondsey Vestry on Monday opened 
the following tenders received for the supply and laying of cables 
and conduits in convection with the electric lighting station. 

W. T. Glover & Со. .. sė а © . £8,018 4 8 
The 8t. Helens Cable Company .. ue is «s 8,109 16 8 
Siemens Bros. & Co E - 


Callender's Cable & Construction Company Е 8,919 
The Western Electric Company .. “se vs 8,219 0 0 
The British Insulated Wire Company .. Vs 8,049 15 10 


The tenders were referred to the Electric Lighting Oommittee for 
consideration and report. 


Wigan.—At the last meeting of the Borough Council it 
was decided to fix the corporate common seal to the following con- 
tracts in connection with the electric light snd tramway under- 
‘aking :— 

Messrs. Dick, Kerr & Co., Limited, for cars; Messrs. J. Glover & Co., for 
cables and pilot wire; Messrs. Askham Bros., for points, crossings, &c. ; John 
Ross and the Manx Granite and Silicia Quarries Co., Limited, respectively for 
granite setts; Messrs. Thompson & Co., for iron and steel; Messrs. 5. Marsden 
and Son, for bolts; Messrs. Taylor & Sayers, for castings; Messrs. J. Elwell, 
for corrugated iron; and Messrs. W. Winnard, for rebuilding river wall, 

The seal was also affixed to the following agreements :— 

(a) An agreement between F. W. Smith & Co., Limited, and the Corporation 
of Wigan, as to wiring of consumers’ premises for electricity purposes on the 
deferred payment purchase system. (b) An agreement between the same 
parties as to free wiring of consumers’ premises for electricity purposes. 


FORTHCOMING EVENTS. 


Friday, Jane 22nd.—At 5 p.m. Physical Society. Notes on Gas 
Thermometry," by Dr. P. Chappuis; "A Oomparison 
| of Impure Platinum Thermometers,” by Mr. Н. М. 
Tory; “Оп the Law of Oailletet and Mathias and the 
Oritical Density,” by Prof. J. Young, F.R.B. 
Municipal Blectrical Association Oonvention at Leeds. 
; Third day. (Saturday, business meeting.) 
Batarday, June 23rd to July 4th.—Tramway and Light Railways 
Exhibition at the Agricultural Hall, Londcn. 
Tuesday, June 26th.—Insti‘ution cf Electrical Engineers’ conver- 
sasione. Reception by Prof. Perry and Mrs. Perry. 
Thursday, July 5th.—At 8 p.m. The Röntgen Society. Annus) 
eg general meeting at 20, Hanover Square. Presidential 
address by Mr. Wilson Noble. 


NOTES. 


Aluminium Transmission Lines.—Zngineering says 
that experience with the aluminium electric transmission 
mains erected in Western America has proved quite satis- 
factory. For a given conductivity the aluminium is just 
half as heavy as copper, and five-eighths as strong. 
Breakages have been few, though some of the lines have 
suffered from wilful damage, the insulators being used as 
targets for gun practice, and wires have been maliciously 
thrown over the leads in-a number of cases. The joints 
between successive lengths of wire are not soldered, as 
experience shows that such connections stand badly. By 
pushing the ends of the wires into an oval tube, and twisting 
the latter, a joint has, however, been obtained which is as 
strong and conducts as well as the solid wire. Owing to the 
fact that aluminium expands more by heat than copper, it is 
necessary in erecting a line to make a greater allowance for 
contraction in cold weather than usual. 


Presentations.—Mr. Alfred H. Gibb who bas 
recently retired from the service of the Bradford Oorporation 
in the capacity of Ойу electrical engineer, in order to 
commence a private practice in London and Bradford as a 
consulting electrical engineer, was on 138th inst. the 
recipient of a substantial testimonial, which had been sub- 
scribed to by about a hundred persons engaged in the 
electricity department. The presentation, which consisted of 
а keyless gold hunter watch for Mr. Gibbings, and an eleotro- 
plated fruit stand and a set of flower vases for Mrs. Gibbings, 


took place at the Valley Road Electricity Works. 


Mr. J. J. Eogland, who has just secured an improved 
position with the British Electric Traction Company, was 
entertained on Friday night, the 15th inst., by the Oork 
Tramway Oompany’s staff at- a farewell ooncert. Au 
excellent programme was provided, and at the close of the 
meeting a presentation was made. 

On Satnrday last, 16th inst., Mr. J. A. Henderson (late 
foreman electrician on the electric lighting staff of Messrs. 
Oroggon & Oo., Limited), was presented by his former 
colleagues with a handsome token of their esteem and good- 
wil. Mr. Henderson is commencing business for himself as 
a wiring contractor, 


The Fatality at Deptford.—The inquest into the cause 
of death of O. H. Golton, 17, at the Deptferd station of the 
London Electric Supply Corporation, was held by Mr. E. N. 
Wood at Deptford last week. Evidence was produced to 
show that Golton had suffered from a weak heart. Dr. 
Rassell, of Deptford, said that a mortem examination 
disclosed no mark, with the exception of a small bruise on 
the nose. Death was due to sephria, the cause of which he 
had not been able to ascertain. The appearance of the body 
did not exclude the possibility of death from an electric 
shock. People had died from such without having a mark. 
Other evidence was to the effect that the deceased met with 
the accident near the transformer platform in the main 
building, and some broken pieces of fuse tubes were lying 
on his body, and others were scattered around him. Dr. 
Ruszell, when recalled, said that the valves of the heart were 
diséased, and the action m gn have failed through a fall, 
from faintness. If he received ап electric shook 
of 2,500 volts, he would have to have 
found burns, which he did not. He did not think it 
was a case of death from heart disease. Evidence was 


. algo given by Dr. Н. Lewis Jones, medical officer of the elec- 


trical department, St. Bartholomew’s Hospital, who said that 
he had followed the question of death from electric shocks 
very closely. for many years, and had never known a case of 
death from an electric shock, where the voltage was 2,500, 
without p р, doris was igre ce М 
m of death by electricity. It was almost impossible to 
datioguish death from an electric shock and heart disease as 
the resemblance was во close. He wasof opinion that deceased 
could not have come in contact with the conductor near where 
he was found withont receiving a burn. He had examined the 
conductor, and could find no signs of anyone having come 
in contact with it. He had read Dr. Russell's report of the 
mortem examination, and the appearance of the body, as 
esoribed by bim, was consistent with death from heart 
isease. Mr. C. W. Partridge, chief engineer to the Oor- 
poration, said that the fuses found near deceased were not in 
use, The jury returned a verdiot of Death from asphyxia, 
cansed by an electric shock,“ but one dissenting juryman 
explained that he did not consider the evidenoe sufficient to 
justify the verdict. 


The Paris Exhibition.—The Newspaper Owner says 
that “The delay in getting the electric force into order at 
the Paris Exhibition is costing many exhibitors heavily. 
The New York Times had decided to publicly print their 
journal, and, at the same time, shew the interior of a new.- 
paper editorial office. Seven weeks have now passed, and, 
althongh there are a staff of 30 drawing full salaries, the 
machines have never budged.” 


Electric Organ.—The Battersea Vestry has, by 87 to 12, 
resolved to accept a tender for the supply of an electric 
organ to the Town Hall at an estimated cost of £1,912. 
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Electric Pumping in Mining.—At the meeting of the 
Institution of Mining Engineers at the Geological Society’s 
rooms, Piccadilly, last week, a discussion arose upon a paper 
by Mr. Emerson Bainbridge, M.P., dealing with electric 
underground pumping. Mr. Henry Hall, Her Majesty’s 
inspector, raid Mr. Bainbridge 
dangers of sparking in pumping underground with eleo- 
tricity. There was no doubt that very great benefits would 
be derived from the use of electricity in mines, but there 
was this danger from ks which would have to be guarded 
against. Mr. Sydney 
ment experts had dealt with this matter, and had eliminated 
any fear of danger from sparks. Mr. John Gerrard, Her 
Majesty's inspector, said the use of electricity in mines was 
cheap, and very convenient, but he endorsed Mr. Hall's 


remarks about the dangers from sparke, which might have to 


be treated as open lights. 


The Huddersfield Convention of the M.E.A.—The 
ings on Wednesday commenced at 10 o'olock in the 
echnical College by the 
members and visitors a hearty weloome. The first portion 
of the programme consisted in the distribution of Associates’ 
prizes to Messrs. Lunn and Thompson by Mr. Mountain, and 
this was followed by the presidential ad (an abstract of 


which we publish in another place), delivered to an audience 


numbering nearly 100. 


Bedford, pro 
his address. 


Mr. Alderman Potter, of Taunton, was then called upon 
to read his on Means of Stimulating the Demand 
for an Electricity Supply," which he did by dilating on some 
of the points contained therein in a manner which was 
rather confusing to those who, unable to catch the speaker's 
words, were poring over the original paper at a far corner 
of the room. Had he condensed his remarks, there would 
have been some purpose in ringing the changes, but he 
would have saved time by reading the paper as it stood. 
Mr. H. Oollings Bishop, of Wigan, followed with a 
delightfully brief abstract of his 
The discussion was opened by Mr. Faraday Proctor, whose 
method of delivery is not conducive to the listeners’ chances 
of following him, and it was carried on by Mr. Wilmsburst, 
Mr. Newington (Edinburgh), Mr. Nesbit, of free wiring 
repate, Alderman Richards, whose rosy hopes with regard 
to Bedford were utterly wrecked owing to the rise in coal, 
Alderman Bruce, of Sunderland, Mr. Dutton Briant 


. Alderman Richards, of 


(Brighton), Mr. Edgoome, Mr. Ohamen, and Oouncillor West 


(Coventry). Mr. Potter having briefly replied, the discussion 
closed. With few exceptions, the speakers introduced mach 
irreleyant matter, and valuable time was lost, and the looked- 
for means of further stimulating the demand for electrical 
supply was not forthcoming. | | 

r. O. S. Vesey Brown was next called upon, at 12.10, for 
his paper on “ Electricity Supply for S Towns." А 
Brown briefly referred to certein points which he had raised, 
and Mr. Harris was asked to his contribution to the 


ваше subject, but to the majority of the gathering he was quite 


inaudible. These papers are lengthily abstracted in our 
columns devoted to the proceedings of the M. E. A., and we 
have made a few editorial comments upon them on another 
page. he disoussion was oommenoed at 12.25 by Mr. Edgcome, 
ollowed by Mr. Boot; Mr. Quin, who proposed a system of 
Dowson gas storage and refuse destructors; Mr. Fedden, Mr. 
Tremlett Carter, who denied that Dowson gas could be 
stored at all, and Mr. Oollings Bishop, who advocated 
Dowson gas and gas engines if not more than 400 Kw. is 
demanded. The discussion was disappointing in the 
extreme, the subject, like the towns, appearing too amall for 
the prominent members to be troubled with; yet the matter 
is one of importance, and will have to be dealt with, pre- 
ferably, perhaps, by private companies, as we have suggested 
elsewhere. 


The authors having replied, the meeting adjourned at 


1 o'clock to partake of the Corporation luncheon at the 
invitation of the chairman of the Electricity Committee. 
In the afternoon most of the members went to visit the 
Bradford Corporation electricity works and tramway system, 
while a few journeyed to the Huddersfield Central Station, 


said nothing of the 


alker said that some French Govern- - 


yor of Huddersfield giving the 


a vote of thanks to Mr. Mountain for 


per on the same subject. 


and to the well-known works of Мевегв, J. Hopkinson and 
Co., Limited, where they were shown through all the shops 
and initiated into the mysteries attending the manufacture 
of the boiler mountings and valves for which the Hudders- 
field firm is famous. | | 

n, chairman of 


In the evening Mr. Joseph Hopkinso 


Joseph Hopkinson & Oo., Limited, invited members and 
visitors to er, and so the first day of the Convention 


ended. To read, learn, and inwardly digest four and 
to discuss them with profit, is too much for a three hours 


morning. 


Halford’s Gradient Railways.—The Halford m 
ilway track from which the 


is this inclination of the track. 
the possibility of success of the system. 


Newcastle-upon-Tyne Electric Supply.—The Bill of 
the Newcastle-npon-Tyne Electric Supply Company should 
have come before Mr. Brown's House of Commons Com- 
mittee on Wednesday, but Mr. Rickards mentioned that an 
arrangement had been come to, and they would not trouble 
the Committee. 


* 


реше Vacant.—The Sunderland Corporation 
want for their tramways a chief engineering assistant (£180 
per annum), а junior assistant (£90), and two motor men. 

he Sheffield Oorporation wants an electrical engineer to act 
as outside superintendent in connection with the erection of 


tramway poles, line, &o. (£155). See “Oficial Notices” 


An assistant electrical engineer is wanted for the Hamp- 
stead Vestry electricity works at £180 per annu n. See 
“ Official Notices y. 


Electrical Volunteers Wounded and NBissing.—The 
first casualty which has been recorded in the Royal Engi- 
neers Electrical Engineer Corps is that of Second Lieutenant 
Н. Е. Bigge, who was severely wounded at Rhenoster River. 
Lieutenant Bigge is a son of Major-General Bigge. Six 
corporals in the Electrical Volunteers are reported as missing 
on 14th inst. 


Harriage.— Mr. F. Thursfield, the electrical engineer to 
the Oheater Corporation, was married to Miss Lilian Coombe, 
a& Ohester, on Tuesday last week. The employés of the 
electrio light station presented Mr. Thurefield with a baro- 
meter. 


Municipal Trading.—It may interest some of our 
readers to know that the Municipal v. Company Trading 
controversy has been discussed in the Westminster Gazette 
during the past few days. Mr. Donald defends munici- 
palisation and Mr. D. H. Davies takes the opposite line. 


Vol 48, Жо. 1,178, Jou 22, 1900.] 


THE ELECTRICAL REVIEW. 


1067 


Personal.—We learn with great regret that Mr. Frederick 
Bathurst is temporarily hors de combat, and we sincerely hope 
that his indisposition will not be prolonged. Mr. Bathurst, 
as most in the electrical world know, has cham- 
pioned his conduit through thiok and thin with an untiring 
energy which has excited the admiration of commercial men. 
Unfortunately, Mr. Bathurst's characteristic persistence and 
overwork, and the consequent worry, have hit him somewhat 
hard, во that to-day, under the advice of specialists, he is 
compelled to take a complete reet from all business matters 
for a time. His many friends will doubtless join with us 
in our expressions of sympathy with Mr. Bathurst in his 
enforced retirement from the front. 

Mr. H. Bevan Swift informs us that he has resigned his 
position with Messrs. Ball Bros. & Bates, of Shaftesbury 
Avenue, and late of Holborn, to take up the post of elec- 
trical engineer to the Lighting Corporation, Limited, of 4, 
Bloomsbury Street, W. O. 

The Brush Electrical Engineering Company have appointed 
Mr. Edward A. Leeson to be works at their Falcon 


| essrs, Hawthorn, Cappy & Oo. 8, 
works at Naples, and of the branch works of 
Armstrong, Mitohell & Oo., at Pozzuoli, Italy. He recently 
returned to this country to take up the position of works 
engineer with Messrs. Hawthorn, Leslie & Co, Newcastle-on- 
Tyne. Mr. Leeson’s wide experience of steam engine con- 
struction, and of the high class workmanship associated with 
the names of the firms given above, will doubtless prove of 
great value to the Brush Electrical Engineering Company in 
connection with the increasingly large prs under design 
and construction at their Faloon Works for lighting, traction 
and power purposes. | | 
. H. Davidson, of the Leith Corporation sapien 
Works, was the successful candidate for the post of shi 


engineer, recently vacant at the Blackburn Corporation 


electricity and tramway generating station. | 

Мт. Arthur Ellis, electrica! engineer to the Bolton 
3 has been appointed electric tramways engineer 

to the Cardiff Corporation. | | 
Mr, David Robertson, jun., B. Sc., who was for some years 
assistant to Prof. Jamieson at the Giasgow and Weet of 
Scotland Technical Oollege, is about to take up his duties as 
lecturer in electrical engineering at the Bradford Municipal 

Technical College. | 

Mr. E. W. Dunston has been appointed borough electrical 
engineer at Whitehavep in succession to Mr. J. Gray Scott, 
who takes up duties shortly in a similar capacity at Leith. 
Mr. Dunton was for some three assistant to Mr. 
Mountain at Huddersfield, and subsequently joined the 
staff of Hampstead Vestry eleotricity works as assistant to 

Mr. Cottam. | | | 
Mr. А. W. Money, late chief electrical engineer to Earl's 
Court Exhibition Company, has been appointed resident 
engineer to the À wyth and Ohiswick Electricity Supply 

Corporation. 


the present year has, with the approval of His Royal 

present year with the a of His Roya 
Highness the Prince of Wal President of the Society, been 
awarded to Mr. Henry Wilde, F. R. S., For the discovery 
and practical demonstration of the indefinite increase of the 
magnetic and electric forces from quantities indefinitely 
small.” This principle is the one on which the invention of 
the modern dynamo machine is based, and is employed in all 
modern dynamos. 


NEW COMPANIES REGISTERED. 


Egerton & Co Limited (66,172).—This company was 
registered on June 8th, with a capital of £2,000 in £1 shares, to carry 
on the business of electrical engineers, electricians, engineers, con- 
tractors, suppliers of electricity, manafacturers of electrical appa- 
ratus and appliances, &o. The first subscribers (each with one share) 


‚ when the entire cap 


are:—O. J. Watts, 13, Fairfield Road, N., manufacturer; W. J. 
Johnson, 29, Badge Row, E. O., clerk; G. S. Roberts, 29, Badge Row, 
E. O., clerk; E. T. Oarden, 3, Orosby Square, E. O., 
accountant; F. W. Watts, Stock Exchange, E.O., stock jobber; 
W. A. Oarden, Fennain, Bexley, Kent, distiller; and A. J. en, 
Lea Valley Distillery, Stratford, E., distiller. Registered without 
articles of association. 


Mangano Electric Process, Limited (66.237).— This 
company was registered on June 15th, with a capital of 250,090 in 
£1 shares, to acquire the rights and interests of d. B. 
os Ot regie Jalase р нна Kostan ad io 

on of sugar juices by mangano reatment, an carry on 
tke business of electrical engineers, olectricians, suppliers of elec- 
| ‚ Chemical manufacturers, &c. Tho first subscribers (each with 
one ) are :—F. Witting, 13, Princes Street, Oavandish Square, W., 
civil engineer; A. Holliope, 72, Bishopsgate Btreet, E. O., accountant ; 
L. A. Price, 89, St. Paul's Road, N. W., clerk; E. F. Trone, 3, Great 
Winchester Street, E. O., accountant; G. F. Franks, 55, Wiesbaden 
Road, N. F., clerk; W. Bullock, 48, Louisville Road, S. W., engineer; 
and F. O. Bell, 104, Osborne Road, Forest Gate, accountant. The 
number of directors is not to be less than three nor more than seven. 
The subscribers are to appoint the first; qualification, £250; remu- 
neration as fixed by the company. 


OFFICIAL RETURNS OF ELECTRICAL 
| . COMPANIES. . | 


Indo-European Telegraph Company, Limited (8.953). 
—This company's annual return was filed on 19.h, when 17.000 
shares were taken up out of a nominal capital of £450,000 in 18,000 


shares of £25 each. The fall amount has bsen called up on each 


share, resulting in the receipt of £425,000. 


W. T. Henley's Telegraph Works Company, Limited 
(13,795).—This company’s annual return was filed on March 31st, 
of £300,000 in £5 shares (30,000 preference) 
had been taken up and paid in full. 


Brompton and Kensington Electricity’ Supply 
Company, Limited (25.013) — company’s annual return was 
filed on June 2nå, when 19,681 ordinary and 12,000 preference shares 
were taken up out of a nominal capital of £199,500 in 27,900 
aller ы e ail £5 per share has 5 
up on 1 ordinary and 1 preference shares, resulting 
receipt of £153,305 ; £6,000 is considered as paid on the remaining 
1,000 ordinary shares. . е 


Western Telegraph Cempany, Limited (6,886).— 
This company’s annual return was filed on May 30th, when 207,990 
sbares were taken up out of a capital of £2,500,000 in £10 shares. 
£10 per share has been called upon 130,000, resulting in the receipt of 
£1,300,000 ; £779,300 is considered as paid on the remainder. 


New General Traction Company, Limited (47,821). 
—This company's annual return was filed on May 30th, when the 
entire capital of £370,000 in 50,000 preference and 24,000 ordinary 
shares of £5 each had been taken up. £250,000 has beea paid on 
the preference shares, and £120,000 is considered as paid on the 


West Coast of America Telegraph Company, Limited 
(52,114).—This company's annual return was filed on May 20th, when 
45,008 shares were taken up ont of a nominal capital of £132,520 in 
53,008 shares of £2 10s. each. 52 102. per share has been called up 
on eight shares, resulting in the receipt of £20. 45,000 shares are 
consi аз fally paid. 


Orlental Telephone and Electric Cempany, Limited 
(40,691).— This company’s annual return was filed on May 14th, 
when 171,504 shares were taken up out of a nominal capital of 
£200,000 in £1 shares; £1 per share has been called up and paid on 
seven, the remaining 171,497 being considered as fully paid. 


5 


SUPPLY STATION ACCOUNTS. 


Tun accounta of the Islington Vestry electric 

Islington lighting undertaking show that the business is 

Vestry being extended in all directions, but that, owing 
Electricity to the withholding by tho London Oounty 
Accounts. Council of consent to borrow money required for 

mains extensions, the capital expenditure on 
machinery is, so far as 1899 was concerned, not yet yielding its 
proper return. Thus we find in the accounts a remark that, of the 
capital expenditure during 1899, a part, or roughly £30,000, was un- 
productive, £18,000 being in respect to buildings and £12,000 for 
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machinery. The total capital now stands at nearly £260,000. 
According to the accounts, in 1898 the percentage of gross profit to 
capital was 6°26, and in 1899 4:34 per cent. | i 


GENERAL STATEMENT. | 
1898. 1899. Increase 


Total capital expenditure ... £188,518 £259,562 £71,044 
Number of units sold .. 911,571 1,846,487 434,866 
Total maximum load .. t00xw. 1,080 kw. 280 Kw. 
Gross revenue 5 £21,438 225,354 283,916 
Gross profit ... . ... T £9,093 £9,521 £429 


Average price per unit sold... 5:444. 4:448d, — —1901d. 


A large reduction was made at the bagianing of 1899 in the charge 
for electricity supplied to the public lamps. During 1898 the rate 
of charge was 5d. per unit. From January Ist of last year the rate 
was reduced to 344. per unit. This sum covers all charges for interest 
on capital, supply, repaire, trimming and carbons, &. The rate of 
charge to private consumers was redaced by the elimination cf the 
6d. rate at and after the end of the January to March quarter. 
At. the old rates the total units sold would have produced £5,441 more, 
being £4,126 in respect to public lighting, and £1,315 in respect to 
private lighting. The effect of the reduction is seen in the drop from 
5444. to 443d. per unit for sale of energy, the difference being 


practically 1d. 
Ravenous STATEMENT. 
1898. 1899. 

Gross. Per unit. Gross. Per unit. Increase. 
Bale of energy . £20,658 5:440. 824,885 4434. —1014. 
Meter rens. 299 084. 882 07d. — 01d. 
Rent received and bank) — 444 Ild. 105 024. - 09. 
Sundry fees ee ec ‚ өө 48 Olà. 82 004, — 01d. 


Gross revenue ... £21,488 5 64d. 225.354 4594. — 112d. 


— ree nmi — 


The increase in output, & *, may be shown as follows;— 


Year. н Wain oat Отог ртох опе Revenue. 

Б . Number. Percentage. Amount. Percentage, 
1896 ... 298,000 see “© ө wae 
1897 ... 504,000 206,000 69 £4,716 62 


1898 ... 911,060 408, 000 81 £9,031 79 
1899 ... 1,946,000 435,000 48 £4,090 19 


Pablic lighting is an important matter at Islington :— 
Units—Private supply Units—Publio lighting No.of public 
and revenge. and revenue. arc lamps. 


1899 ... 696,226 £15,254 660,212 £9,628 330 


The costs have improved considerably, and each item has becn 
redeced. Ооа] stands at about 1d. and wages at 21. Works’ coste 
have been brought down to 21d. nearly, by about zd, while total 
coste stand at а little over 274. being 21. less than in 1898. We 
hope to see these figures still further improved during the current 

ear. 

d _Оовт or Propcorion. 


1898. 1899. 
А Gross. Per unit. Gross. Per unit. Increase, 
CM СЕА. £4614 122d. 25,707 102d. — 20d. 
oem ptores engine) 1222 32d. 1820 -82d. 00d. 
Balaries and wages inourred 
in generation and distri-+ 9,070 738d. 4,062 73d. —054. 
u 
"'ilidings enginea bollera, } 1087 94. 1,254 “22d. — 07d. 
dynamos, &с. 


—— ES Lo —— — 


Worke’ costs ... ... £9,992 361d. £12,843 9:994, — 2d. 


Rent, rates and taxes .. 665 “18. 890 15d. — 08d. 
salaries of шалар оке: t 1.043 27d. 1965 24d. — (34. 
neer, secretary, clerks, &o. | 

а based . | 
prts, law ше Sa) 642 1786 733 18d. 04d. 

Other expenses  .. ce 94 084. 73 Old. — Old 

— 43d. 


Total costs ... £12,346 325d. £15,833 9:894, 


eae 0 CEE 


The reduction in price and consequent tendency to prevent an 
inflation of the gross profit has led to the net profit being cut down 
to less than £400. The interest and sinking fund charges rose by 
£2,256, while the gross profit only increased by £429. The difference 
therefore accounts for the dimination of net profit. 


Pnorrr STATEMENT. 


1898. 1892. 
Interest on loans and deposits overdraft .. £4 945 ёб 568 
Binking fund for repayments .. T ee 1.940 2.573 
Net profit carried forward 25 “as as 2.207 380 
Gross profit... ... .. 9,092 409,591 


. OITY NOTES. 


British Electric Traction Cempany, Limited. 


Big О. Rivers WISO presided at tbe annual meeting of this 
company, held at Donnington House on Monday morning. 

In moving the adoption of the report (which appeared in the 
ELECTRICAL last week) the CHAIBMAN said that the working 
of the 15 months covered by the report had been of a very satisfac- 
tory character. The electric traction industry had now established a 
firm hold upon the country, and this company may fairly be 


paying all general 
expenses and interest on debentures amounted to £130,174. That 
figure included £35,451 balance brought forward, but did not include 
the premiums on new issues, which amounted to £160,529, which had 
been carried direct to reserve. The sctaal pre fit on the operations, 
excludisg the balance brought forwsrd, was £94,723, which compared 
with a net prefit of £57,974 earned in the preceding 12 months. There 
was a surplus of £131,174 to deal with, and it was stated in the report 
how it was proposed to apply that sum. There remained a balance 
of only £5,000 to be written off goodwill account. The reserve fend, 
without counting the £20,000 now to be added, amounted to £189,055, 
but that amount was entirely derived from premiums on new issues 


ducting, required some provision to Ъз made against contingencies of 
all „ог unexpected reverses. However carefally the business was 
carried on, they could not help making losses. All ordinary losses 
should be met out of tbe year's inoome, but provision had to be made 

losses of an abnormal kind. They hoped to establish a 
reserve oat of profits, which reserve would be available for the 
equalisation of dividends and for any other purpose. He hoped the 


‘shareholders woald not interpret his words to mean that the reserve 


which was built up from premiums on new capital could not be 
applied in that way, but a reserve created by premiums on capital 
should not be touched except to provide for losses of an exceptional 
character. They proposed in this way to have a dcuble reserve. 
He thcught that that policy would maintain and enhance the credit 
of the company. £23,051 had to be appropriated to the cumulative 
dividend on the preference shares. Part of this had bsen paid by 
way of interim dividend, but that was the total charge in 
respect of the preference for the 15 months. With reference 
to the ordinary dividend, the company was formed in October, 
1896. For its first year no dividend was paid, for the 
year ended 1898, 6 per oent, and £35,451 was carried forward, 
and for the past 15 months they paid 8 per cent. per annum, carrying 
forward £43,783. They had thus met all reasonable expectations of 
the shareholders, and at the same time were doing nothing to weaken 
the financial stability of the company, which must be their first con- 
sideration. The profit and loss account showed that the tion of 
the company was absolately sound, and they consi that the 
manner in which they proposed to deal with the profits was pradent. 
diis ss on the capital account, during the 15 months they had 
u 


presen 
and also £250,000 of debenture stock, or altogether, £800,000 of new 
capital. At the last general meeting the nominal capital of the 


ference shares, and there wasa balance of debenture stock which сови 
be issued, the qe issued amount being £350,000. The directors pro- 
дырган ннат At the шш trong tooling expressed 
pro rata, a strong was 

The directors, while fully appreciating — with tha 

d while уар sympa 

view, and declaring it to be their intention whenever possible to 
have recourse to that means of raising oapital, asked the shareholders 
not to bind them by any drastic rule and oblige them to bind them: 
selves under all circumstances. Oa the present occasion they were 


preference shares, the board had decided to allot the remaining 10,000 
shares to the present holders of the existing 50,000 preference shares, 
namely, in the ratio of one new preference share for every five old 

е price of £11. The new ordinary shares would rank for 


must be obvious that the msgnitude of the company’s сраза 
would call for further increase of capital, and, therefore, the di 

thought that the present opportunity should be taken to increase the 
nominal capital of the company by the creation of 80,000 new shares, 
half ordinary and half preference. The nominal capital would then 
stand at £1,000,000 in 100,000 ordinary shares, “а £1,000,000 in 


power to issue a proportionate amount of debenture stock. 12 


`- 
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regard to “contracts and undertakings,” that item appeared in 
the balance-sheet at December, 1898, as £157,730, and now it stands 
at £543,246. That represented the total expenditure проп lands, 
buildings, permanent ways, electrical equipments, Parliamentary and 
other rights, negotiations, surveys, and so forth. It included the 
whole of the expenditure on work done by the company not yet 
recoverable. This had been divided under three heads in tne report. 
The «xpenditure incurred on account of associated compsnies in 
which they had an interest was included in this item. The BET. 
Company undertook various operations and works оп the part of 
others. They did the work at a profit. When powers had been obtained 
they undertook the engineering work, reconstructing the perma- 
nent way snd installing the electrical apparatus. The amount 
representing work in progress was £277,000. The num of £234,019 
represented works and similar undertakings which the B ЕТ. Oom- 
pany owned, leased, or controlled. Оп that expenditure no pre fi: was 
made until the works were completed and undertaken by others or 
operated by themselves. This item included a large amount for 
s‘ores, They tad recognised the need cf purchasing materiale in 
bulk. Prices had risen enormously, bat owing to the fore- 
sight of the s'sff they made many purchases a long way 
in advance at a time when prices were lower. They had 
saved money and avoided delays of supplies which were the 
general characteristic of this industry in this country. The 
work this company had done bad given rise to a great demand 
for tramway materials. They had now decided to erect buildings 
for the convenient storage of tramway supplies, to be afterwards 
retailed to the various undertakings over the country. A site 
had been acquired in the Midlands, which was conveniently situated 
for the centralisation of railway materiale, and they believed that this 
part of the business would be a source of profit in the future. The 
other item was £32,077 for cost of negotiations, and legal, engineering 
and other services in connection with the development ‹? new 
schemes in course of promotion. That might appear large, but the 
number of schemes was also very large, and the work 
was done efficiently and at the lowest cost with a view to profit 
in the future. The £543,246 included a portion of the general 
expenres. Ths system adopted by the directors since the beginning 
of the company—ard it bad been approved by the auditors—was to 
allocate or charge every month the whole of their expenses to the 
various undertakings and echemes. in regard to which the expenses 
had been incurred. At the end of the year all the schemes which 
seessed vitality and constituted assets were included under the 
ead of contiacts and undertakings in the balance-sheet, and all the 
schemes which had proved unsuccesefal or which represented losses 
were written off and charged to profit and loss account, the sum so 
written off in the present accounts being £15,185. In this way the 
difficalty—always very great—was got rid of of apportioning by way 
of estimates at the end of the year the items which were chargeable 
respectively to revenue and to capital. The amount, therefore, which 
stood against contracts and undertakings represented valuable assets. 
Coming to tbe investments, these stood at £950,280, and included 
up cf £60,000 loans and advances to asscoiated companies and 
others. That amount had been materially reduced since the closing 
of the accounts, and stood now at £23,000. That arrangement was 
of great assistance to the associated companies.  Consols and 
national war loans could not be bettered for security, but for 
interests they could not do better than invest in their own 
companies. It was better, therefore, to leave a large portion of the 
reserve in the business of the company. The last item under the 
head of investments consisted of shares of associated and other oom- 
panies standing at £721,180, which included the nominal value of the 
sbares held by them in the original Pioneer Oompany, but this was 
only a book entry, as it would be seen on the other side of the 
balance-sheet that they owed £25,000 to that company in respect of 
the purchase of the latter's uoderftsking. Тае Pioneer Company, 
however, it was expected, would shortly be wound up, and these two 
items on esch side of the balance-sheet would then disappear. The 
rest of the shares held by them in shares of other companies cost clote 
upon £700,000, but their nominal value was about £900,000. The 
directors thought tbat the principle of bringing these shares into the 
balance-shcet at what they cost the company was the only right one. 
If be had to assess the amount of depreciation in the various invest- 
ments, he would, be said, be perfectly safe in stating that it would 
be amply covered by between £5,000 and £10,000, but this would be 
without taking into account the considerable appreciation of many of 
the investments. After explaining the superannuation scheme at 
some length, the chsirman proceeded to refer to the position of some 
of the directors. When the cfficers were ed iir they were not 
allowed to take for their own use any fees ved for their services. 
Those fees were paid into the B.E.T. Company. Their managing 
director, who acted as chairman or director of 13 of their companies, 
did so without any ad litional remuneration. They might wonder that 
Mr. Garcke was able to act as chairman or director of so many com- 
panies. The fact that he did so, and with such success, was an 
illastration of the very remarkable organisation of the B.E T. It 
was a matter of good organisation which enabled bim to distribute 
bie time and labour in the way he did. No work done by him or by 
the other two gentlemcn who worked with him was perfan orim- 
rfectly performed. Whatever fees these gentlemen received as 
Kirectors were paid into tbe general funds of the company. 
Messrs. Raworth and Drummond very largely assisted in that 
important work, and it was obvious that they could not 
be asked to do this by virtue of their position with 
the B.E.T. The board bad arranged to pay Mr. Raworth and 
Mr. Drummond an additional moderate fee which had hitherto come 
out of the amount allowed by the directors' fees. Out of the fee 
fand established by the fees paid into the treasury as appertaining 
to the associated companies, some moderate payment was to be made 
to them in addition to their ordinary salaries as directors drawn 


4 


‘recouped out of the 


from the established fands under the articles. In order to obtain 


uniformity of practice in the administration of the various under- 
осаде board had appointed a committee with the addition of 
Mr. Hilton. An appendix to the report enumerated 57 undertakings, cf 


which 53 were tramway and t railway concerns, some of which 


would also probably undertske the supply of electric light and 
power. Of these 53 undertakings, 31 were in operation and working 
at a profit. The company were interested in or controlled;al er 
about 350 miles of tramways and light railways. After re g to 
His tcbemes in certain detail, ths chairman moved the adoption cf 
e re | 
Thie was seconded by Ear] Rarnamons and carried nem com | 
The other necessary resolutions approving the auperannuation fund 
proposal, re-electing directors, auditors, and so fortb, were passed. 
e resolutions (respec'ing increasing the capital and approving 
certain light railway Bills), wbich were printed in our last issue, 
were also passed at an extraordinary general meeting. 


The Bastian Meter Company, Limited. 


Тни directors’ report for the 12 months ending February 28th, 19С0, 

to be present. d to the shareholders at the meeting at Bartholomew 

TUER Kentish Town, N.W., on Thursday, June 28th, reads as 
ows :— 


Your directors have the pleasure to submit to you the second annual state- 
ment of accounts, made up to February 29th, 1900, a period of exactly 12 months. 
The profit and loss account shows a fit of £888 13s. 8d., whereas the loss on 
ihe previous year amounted to £3, 16s, 11d. Your directors consider this 
shows satisfactory progress. During the firstsix months of the y. ar the company 
was worked at a somewhat heavy loss, but nearly the whole of this loss was 
rofits made on the seoond half-year’s trading. when the 
orders received were increased more than fourfold. The electrical installation 
at Holbein House has been let on lease at a satisfactory rental, and 
the company is thereby relieved of any further trouble or expense in 
connection with that department of the business. The expenditure 
upon experiments has been very small, as compared with the amount 
previous:y expended; and your directors anticipate that this item will 
continue to decrease. The proepects for the coming year appear to be most 
satisfactory. Marketa ‘are ing opened up abroad, particularly on the 
Continent and in Australia. A license to work the company's patents in 
Germany has been arranged on satisfactory terms, and agencies have been 
established for Belgium, Holland, Italy, and Western Australia. Although the 
Board of Trade certificate for the Bastian meter is not yet in the compeny's 
ке нөр, our directors have obtained authority to state that the meter has 

n officially approved by the Board of Trade, and the certificate will be 
prepared in due course. Mr. Bastian retires from the Board by rotation, but 
being eligible, offers himself for re-election. The auditors, Measrs. Percy Mason 
and Co., also offer themselves for re-election. 


The Harrow Electric Light amd Power Company, 
| Limited. 


Тип directors’ report which was presented to the shareholders at the 
fourth annual general meeting on 14th inst., reads as follows :— 


The steady progress made by the company from its start has been continued 
during the past year, as will be seen from the following table :— 


| | Amount due 
| ETE | Units supplied from customers ! No. of con- 
Year connec! © елшен in year for sumers con- 
| in year. | уеат. 8 шар | nected in year. 
n e EE 55 Е) 
In 1997 1540 — 650 109 ето 8 8 | 48 
„ 198 | 2,716 79,419 278 0 4 t8 
» 1899 | 2,985 | 118,561 3,668 5 7% 94 


| U 
* Pric. of current for lighting purposes reduced from 8d. to 7d. from Lady Day. 


The increased demand has made it necessary to order а new steam dynamo 
of 150 kw. (those now in use having & oapacity of 60 xw. each only) 
and an electric pump. The dynamo is to ready in Sep ember, and 
the pump has been already fixed. The boiler ordered in 1698 was 
fixed in the course of the year at the cost of £1,000 15s. Besides 
the reduction in price from 8d. to 74. rer unit for current supplied for 
lighting purposes since Lady Day, 1899, the company have supplied current for 
arc lamps and heating and cooking purposes at 4d. per unit. The works’ cost for 
the year has been reduced to 244. per unit sold. Had the station remained in 
Messrs. Crompton'e hands on the old terms the working cost in 1899 would have 
amounted to an additional £821. The busine:sof the company bas been pushed 
by the directors, and extensions made in Butler, Вугор, College, Greenhill, : 
Headstone, Kenton, Kimberley, Lowlands, Lyon, Middle, Lower, Mount Park, 
Oakley, 8t. Kilda’s, and Vaughan Roads and Roxborough and Kenton Avenues, 
Roxeth Hill, and along Northolt Road to the Raxeth New Sunday Schools, and 
the Harrow School Laundry. A considerable part of the extensions has been 
carried out by the company’s engineer and men in a satisfactory and economical 
manner. Tne total cost of the extensions was £8,162 13s. 10d. During the year 
78 houses have been d for consumers on the rental system, against 84 in 
1898. Arrangements have also been made by which a large number of houses 
hase been wired by the company during building. This is especially advan- 
tageous as building operations are now taking place on a large scale. Tre 
wiring business increased so rapidly that it appeared to the directors that it 
would be convenient and profitable for the company to have their own T 
department in addition to employing Mr. Tate, who had been carrying out al 

the work previously. They therefore made arrangements for starting the new 
irr rer at the beginning of 1900, taking the office portion of “ Flambards" 
in High Street as a show-room and wiring and general offices, There has been 
& considerable demand fcr current in that part of the Harrow Urban District 
which was transferred to the Harrow district from Wealdstone in 1895, and as 
this area was not included in the company's provisional order which was 
obtained in 1894, the directors came to the conclusion in the Autumn that it 
would be advisable to apply fora provisional order for the district in question. 
As it was then too late for the company itself to apply to the Board of Trade 
(notice having to be given under the Electric Lighting Acts to the local 
authori'y in June), the directors asked the District Council to make the applica- 
tion the mselves on the terms of the company paying all the expenses, and the 
Council transferring the order to them, if and when obtained, on the same terms 
as the original order was transferred, except that the repurchase clauses Were to 
run concurrently with those in the first transfer. The Council assented, and 
application was made in November tothe Board of Trade. The Board of Trade 
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have now granted the order, and the Bill to confirm it has already been passed 
by the House of Lords. Prepayment meters have been supplied to consumers 
who desire them. They have been satisfactory, but have not been largely taken 
up. Of the £35,000 to which the capital of the company was increased at the 
last annual meeting £25,000 has been issued in ordinary, and £7,500 in 44 per 
cent. preference shares. Of the £25,000 in ordinary shares £22,485 were en 
up and paid for by the end of the year, and the remaining £2,515 applied for-and 
allotted. Of the £7.500in preference shares £5,875 were taken up at the end of 
the year, leaving £2,125 available. It will be seen from the unts that 
further capital is needed, and the directors propose that the authorised capital be 
increased y £15,000, and that of the whole capital so increased an amount 
not exceeding one third may, in the discretion of the board, be constituted 
reference shares, bearing a preferential dividend of 44 per cent. 
he sum'available for divide ad after paying interest on debentures, mortgages, 
&c., is £1,296 148. 8d. Out of this it is proposed to write a further £25 off Јеаве- 
hold property, to place £495 to depreciation of plant, to pay £92 14s. 5d., being 
44 per cent. on the preference shares issued to the end of the year, and to pay a 
Gividend of 84 per cent. on the ordinary shares, which will absorb £745 бв. öd., 
leaving а balance of £8 14s. 54, to carry forward. The directors received £150 
as the 
last annual meeting, and the shareholders are asked to settle their remunera- 
tion for 1900. Messrs. C. Colbeck and Е. S. Winkley retire from the board 
by rotation, and being eligible offer themselves for re-election. Messrs. 
fe Pixley & Co., the company's auditors, also offer themselves for 
re- election. 2H | 


Electric and General Investment Company, Limited. 
—The report for the ended May 310 shows a gross profit of 
£19,796, and after ucting all general charges and the interim 
dividend already paid on the ordinary shares, there remains a net 
balance of £14,711. The directors propose to carry £711 tothe con- 


tingencies fund, and to pay a dividend of 51 per share for the year 
(of which 28. share was paid in December), and a bonus of 4s. 
per sbare oh the ordinary shares, and а dividend of £30 per share 


and a bonus of £40 per share on the founders' shares. 


The Electric Lighting and Fittings Corporation, 
Limited.—At the meeting of shareholders of this company, held on 
13th inst. at Liverpool, the following report was submitted and 
adopted: — The result of the working during the past year isa 
profit of £564 1s. 8d, and the amount now standing at the credit of 
the profit and loss acoount is £59 16s. 4d. As anticipated in the 
last report, the business has materially increased, and better requits 
have accrued owing tothe facilities at the Duke Street works, and 
the convenience of the premises, 38, North John Street.” 


Mexico Electric Tramways Compan At the meet- 
ing of this company, held on Wednesday, Oolone 


the company were regarded as excellent. The was adopted, 
and a 6 per cent. preference and 5 per cent. ordinary dividend 


Stock Exchange Notiee.—The Stock Exchange Com- 
‘mittee has appointed a special settling day as under :— Wednesday, 
der's Cable and Construction Company, Limited— 
Farther issue of 10,000 ordinary shares of £5 each, fully paid, Nos. 
are to 30,000, and has ordered same to be quoted in the Official 


Sussman's Electric Miners’ Lamp, Limited.—Oar 
ropresentative was refused admission to the meeting of this company 
on Monday last, and was informed that the proceedings were not 
open to the press. An abstract of the report has already appeared in 
the BrEoTBICcAL REvIEW. 


— 


TRAFFIO REORIPTS. 


and Fleetwood Tramroad —The ар а for the week 
June 16th, 1800, were 4959 166€. t er e “ie ушаны 
period, 1899, 2698 1s. 6d.; aggregate for half-year to 46,718 7s. 
fhe Обу and Soath London Raliway Oompaty.—The reseipes for the waak 
ending June 10th, 1900. were £1,501; June 11th, 1899, £888; increase, £613. 
June 17th, 1900, £1,480; June 18th, 1899, £899; increase, £581. 
receipts for half-year, Г о. date, 290,784; 
£24,991; increase, £5,753. 
tor 


inerease, £94 168. 6d. reoet to 4072 6 ; 
суру МЕК MER t Pb 
Number of cars, 1 11; 1899, Ii. е, і ee 


The Halifax fram — The receipts for the week ending 
June 17th, were 4518; week wi une 18th, 19809, £609; 

1 4204. Total receipts to date, £7,985; ditto. 1899, 25,527; 

|] 


вогоаге, 
increase, £2 408. Numbes of cars, 1 39; 14. es of traek 
1900, 14; 1999, 64. а er 


Dubita United ?r Company — The = ы tar the 
Priday, June were as follows- e. berse cars 
, "elecerio cars, 28,665 5s, 104.; D. & D. 


m $ eleetrieally, 
96 miles by horses. fer the last year, Royal Irish 


Military Tournament, 1899, 

The Liverpool Overhead Railwa y-—The reseipte for the week endin 
June 17th, 1900, amounted. to 434: eorrespending week last yw 
41496: decrease, 472. Total trafics from January Ist to date, 
с ; corresponding period 1899, £38,291; increase, £28, Miles open, 

Chains. 


Bouth Stafferdshire Tramways Oompany.—The reeeipts for the week 
ending June 10th, 1900, were £640 19s. 11d.; June 16th, 1899, 2640 168. 11d. 
Aggregate receipts for 24 weeks, £16,201 18s, 9d. ; last vear, £15,169 13s, Id. 


remuneration, in accordance with the vote of the shareholders at the - 


fhe Dover Oorperation Tremways.—The receipts the week ending 
June 17th. 1900. were 4214 8. 7d.; June б, 1599, £189 12. Id.; 


STOCKS AND SHARES. 


Wednesday Evening, 
Тнв reduction in the Bank rate from 3j to 3 per cent., which we 
mentioned last week, has failed to counteract tho sinistsr infl u enoe 
of Far Eastern politics on Stock Exchange markets. The action of 
(Зе Bank of England directors was most probably dictated by their 
anxiety to secure a good reception for the London County Oouncil 
and other municipal loans which appsared last week, and it cannot 
be taken as а real indication that money is going to Ъз permanently 


cheaper. If, however, conditions should shape favourably for the 


continuance of a 3 per cent. Bank rate, the investment markets will 
undoubtedly benefit. Bat the aspect of foreign politics renders the 
future so difficult to read, that the general public have but little 
temptation to lead them in Oapel Oourt's dirt oon. 


The opening of the new Oentral London Railway is exercising 
Stock Exchange minds a good deal in connection with the price of 
the shares. It is argued by some operators that for a year or two 
the line will do no better than the Ойу and South London or the 
Metropolitan District, and that consequently the prosent quotation 
is distinctly too high. On the other hand, there ie a large following 
of speculators on the ball tack, who are confidently expecting to reap 
the reward of the patience they have shown by holding their shares, 


' in some cases for two or even three years, carrying them over from 


one account to another with clockwork regularity. Apart from the 
speculator’s point of view, however, the Oentral London’s working 
will be of immense interest to railway shareholders generally, and 
the introduction of the 2d.-all-the-way system may revolutionise the 
present tables for fares, if it should prove profitable, which, for the 
sake of the Central London holder, it is to be trusted that it will. 
Metropolitan and Metropolitan District stocks are inclined to weaken 
at the close prospect of what cannot fail to be keen competition, the 
former company being sure to feel it sharply. 


We notice that some of our contemporaries are treading in our 
footsteps, and recommending the purchase of British Electric Trac- 
tion Preference as an excellent investment, At the present price 
the yield to a buyer, allowing for the dividend, is 6d. less than 4? per 
cent. Naturally, the meeting on Monday was а very harmonious one. 
With such figures as were presented in the report, shareholders could 
hardly be anything but satisfied. 


The electric supply market is now dealing in new Westminsters 
for the special settlement, and the price should improve to 6 
premium. We also look for an advance in the Ordinary, which have 
been depressed, owing to sales by proprietors who preferred to take 

up their new shares and to buy more, rather than keep the old. There 

is also room for a rise in Charing Oross and Strand shares, since the 
new company will, at all events to start with, benefit the parent 
undertaking so far as the market price is concerned. A small 
premium is quoted on the new Debenture issue of the St. James's and 
Pall Mall Company. 


Telegraph securities remain dull. Another sharp break in 
the American Railroad market was responsible fora slight drop in 
Anglo “A,” in which speculation has now subsided to a very low 
ebb. As we have pointed out quite recently, the Preferred 
stock is well worth including in a list of mixed investments 
to raise the average yield per cent. The dividend seems quite assured 
for years to соте. No tangible improvement has occurred in the 
West Indian telegraph descriptions, which languish under the reports 
lately issued. In our opinion, the stocks and shares are likely to go 
still lower, and intending buyers will be well advised to defer making 
their purchases for a while. 


With the end of the war, it is being contended in some quarters 
that the Hastern Telegraph Company will lose a large and profitable 
source of business by the stoppage of Government messages, but 
if there should be a loss in this direction, surely it will be amply 
covered by the traffic accruing to the company as private enterprise 
becomes free to reassert itself in South Africa. Eastern Telegraph 
stock is certainly not worth selling on the war prospects 


The new departure contemplated by the National Telephone Oom- 
pany with regard to a fresh system for “ ringing up” has not been 
welcomed by the market, since it is thought that the alterations will 
cot a good deal more than the company can afford at the present 
time. But we would point out that the National Telephone board 
should have plenty of cash in hand, a new issue of Debentures and 
Preference capital having been made quite a short time ago. There 
is no alteration to report in other telephone shares. 
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Basiness done 
ra ЙА 
June 20th. 
1900. , 
Hishest | Lowest 
101 нз 
6l4 .. 
115] | 1144 
do. Deferred.. 138 | 1213 
А Nos. 1 to 46,000  ... Е 
; do. Sterling 500 year 4 X Deb. Stock Red. 1034 | 1023 
000 баа 3 0 year 4 % TT өөө eee 73 T 
5 Spanish een eee 0060 [III] eee 096 eve 
Do. do. 10 J Oum. Pret. . .. ч 
Do. do. $$ Debs. [II] [rri [IIJ ose eee 
Direct United States Cable ar чш 11480 114 
Direct West India Cable, 4 * ‘Reg. "Deb. . Soe. dm в RS 
Eastern Telegraph, Ord. Stook ... Ssi - 880 152 150 
Do. 84%, Pref. Stock — ee ER. ME 
Nastern Extension, Australasia, an ' 4 China Telegrap raph ... 141— 142 143— 15 15 141 
10) —108 100 —108 vee ase 
eee TIT 100 —108 100 —108 
Do. Deb. Stock Btock| 4 „ |... 112 —117 1119 —117 m e 
e aad Bonth ww » } 100 100 —108 (100—109 | ... | .. 
1% Beg. Мі. 1 . Mt. Debs. (Mauritius Zub.) 1—8,000 | 25 1С0 108% 100 —10 | ... nx 
Globe Telegraph Uomo mom 10 114— 11 11— 112 14| 11 
do. 6 xt: „ ue xl 10 15 — 1 16 — 154 154 153 


Groat Northern Tol Mort. Debs., x: 
— Wan eee dE 


82 ые 84 80 шер 84 ees ove 
100 —108 100 —103 000 ee 


Telegraph, 6 100 105 —108 [106 —108 
phó i. 1 to 73,680 1 i i * * 
RA - 4i A 5 A 6M Б 
10 18 — 15 12 — 14 Я 
10 12 — 14 12 — 14 
Do. 5 3 e 8 5 — 56 5 — 
8 98 —101 98 — 101 |100 | 99] 


504 | Orientel Telephone art ieee” , Nos. 1 to 171,504, fall 
Райо and Buropean Tel, 4'% Guar. Debs, 1 to 1,0 


Reuters eee [I 006 000 eot 06 : 74— 84 7 ac. td 
Oables Trust eee cee eee coe ooe 124 ae 125 —180 128 . 
Telephone өөө өөө eee soe — 5} 5 
Do. do. 5 Oum. Pref. Nos. 1—16,689 5 ° 
97 —100 97 —100 
1 А 
100 —108 100 —108 T 


ев D NEN 


980 | Western Тар; Ltd., Nos. 1007000 - 144— 15 144— 16 16 14 
West Indis and Panama 8 ees 9— i й- i 
Do. do, de. 6 Oum. 2nd Pref. 06 в — 7 6 — 7 ee 
ELECTRICITY SUPPLY .COMPANIES. 
19,661 Brom pte © Kenkingion Mies Je Вар PE; 101 ШО! 7— 8 7— 8 
13,000 do. 7 % баш. Pref... 8i— 94 ə 83 6 
50,000 Charing Crees and Birand egg Ва "РЫУ Onin. ses 9 — 10 9 — 10 We 85 
24000 -e Supply, Or, s 5 "§ „ d a | РИТЕ 
, 92 2 | -= a 
150,000 1 4 Deb. ‘Stock Bed... ees eee 109 —112 107 —1:0 ese . : 
60,000 | City of t London — Lighting, porte 40,001— 100,000 .. 9 — lu 8j - 9} 8H| 88 
40,000 Do. 6 Cum. Pref., 1 to 40 120—184 125 — 133. 
400,000 Do. Deb. Stock, ir c at $118) all ‘all paid 124 —129 [124 —129 
40,000 баш c Loud. . 9 — 10 9 — 10 
20,000 Do. do. 6% т 4001 0,00 114— 124 |114— 123 1128 
200,000 Do. 4495 Deb. Stock, yu Oerts coll pele) IM. es 110 — 118 110 —114 
110,000 London. Electric Supply а асны Limited, Ord. -— 1— 1 1 — 1 
49,8 Do. do. do. 6 % Pret 4— 44 | 4— 4 
250,000 Do. do. 4% lst Mt. Db. Воск Rd. 100 —102 98 —100 
85,000 | Metropolitan Mleotrio Ва m. 101 to 62,600 134— 14 | 184 — 144 14) | 144 
220,000 ро. ^E: Mortgage Debenture Block 113 —116 113 —116 
22,000 Do. 8$ $ Mort. Deb. Btock ium: " — 99 97 — 99 


153 — 16 | 16 — 17 13.2, 164, 


6,452 | Notting Hill Blectrio a: 
{4—1 l4h— 15 143 


40,000 | Bt. James's and Pall «d ms Electric Light, Ord. - cos 


12,000 | Smithfield Market Elect. Supply, Ord. ` T T 2 — 2i 2— 2} 
69,000 Do. Do. 4 9*5 Deb. M ; ce iis .. | 85 — 95 85 — 96 sau 26% 
65,000 | South London Electricity Supply, Ord. as - ve -— 32— 4 32— 4} T as 
79,900 Westminster Bleotrio Supply, Ord., 101 to 80.000 "А 5 |18 Y 12 Y 8% 13 — 14 11 — 12 1111] 114 
е Sabject to Founder's Shares, Quotations on Liverpool Stock Exchanges. 
niega se stated all shares are lá dete ted Mire being used as 
9 NITIDO NAE MEET : — 
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ELECTRICAL es MANUFACTURING, AND INDUSTRIAL — 


Present Seek“ — Dividends Business done 
— naun GBRITIME: SE: 3E 
. t | 1897.) 1998. | 1899. Highest.| Lowest, 
65,000 | Aluminium shares, Nos. 1—65,000 see 1 | 10 = 20 $ ... 23— 8} 2— 81 375 2] 
90,000 Do. 41 9 Ist Mort. Deb. Stock Red. . Воск! .. | .. | , 196 —101 |98 —101 |... | .. 
80,000 | British Electric Traction m „% а 10| ... 6% .. | 15$)— 164 16 — 17 168 164 
50,000 Do. do. 6 ф Cum. Pref. eee 10 eee eee pes 12 — 18 121— 13 1845 121 
200,00C Do. do. 5 % Perpetual Debenture Stock . Stock 8 woe 1124 —127 |124 —127 45 a 
85,0001 British Blectrio Works Co., Ord. £1 shares, 50, 001—185, 0 өөө TIT II. [TT] i— 1 i— 1 ses ee 
50,000 Do. do. 6 % Qum. Pref., 1—50 ——50,000 vee TI eee TIT TT 12— ii u- 15 ees eee 
500 Do. do. % 1st Mort. Deb. isi 99 —101 99 —101 bis 
40,000 | British Insulated Wire Ord., Nos. 1 to 40,000 — ... 5 15 * p 209*|11—12 |11— 12 » 
27,500 | | Do. мый G. бз, n Nos. 1 to 27,500 a pac ‘= 6 Ja " 5H tu 
90, rush nging., ?, to ry 600 eoe II) 
А ° ; e ove == — 
50, 000 Do. do. P 2nd Deb. "Stock & Red. - Stock 108 —106 103 —105 . “© 
_ 20,000 | Oallender’s Oable Construction shares, Nos. 1—90,000 ... | 5 124%| 15 %| 15 Ф| 131— 1% i c | ii| 
20, 000 Do. do. 5% Qum. Pref. coe eae eas TI ewe eee ED 6 ees oes 
90,000 Do. do. 4) let Mort. Deb. Stock Red. Stock [Ir 06 soo 112 m 112 —116 ee 
E Зена Го even 5 poe eee evt te soe eee 9 10 — 104 pres p et 160 
э е ° -shares eec eee eee eee eee ar 
71,447 Do. do. Def. do. eet oos eee 5 TID eee eee 5— 54 5 — 53 oj 
855,000 | Оњу and South London Railway .. Stock 1391 24%| 1j 65 — 6s 65 — 66 | 67 | 654 
87, 500 Do. do. Ота. shares, Nos. 23,501 to 60; 000 eee 10 ace ee eee — 7 6 — 7 eee ТТ 
82,098 a & Co., ii 1 to Mort. Beg. Debe. 1 5500 ot 8 тҮ 6 % eee 8)— 4 8$— 4 8$ eoo 
e st Mort. . „ IN" | 
коо #100, and 901 to 11,000 of £50 Bed. f| * | = %% 108 300—108. |... 
99,201 | Майоп & Swan Utd. EL Let, “A” shares, £8 pd.1to99,261| 6 6 $ 6 $ . 2 A 2— 2 |... 
17,189 Do. со, ae A” Shares, 01—017,189 b 6 6 T) 81— 4à 8i— 44 eee eee 
844,028 Do. = 4 Ф Deb. Stock Bed. eee 100 ees 006 ` eee 93 = 95 98 — 95 see ТТ 
112,100 | Electric Оос ш, 1 to 112,100 ... eos one 26 @ 6 $ s.. 2 — 2 2 — 21 2 . 
25,000 Do. do. 7 Oum. Pref., 1 to 25,000 [I 2 7 7 TT 8} — 84 TT. eee 
140,800 Do. do. 4 Perp. lst Mort. Deb. Stock vee Stock TII mr eae 103 —106 103 — 106 TI 
9,6001 Greenwood & Batley, 7 % Oum. Pref., 1 to 9,600 | 10| 7 7 5 10 — 11 10 — 11 iss is 
80,000 Here (W. т) adn Telegra ph Works, Ord. eos eee eee 5 12 14 15 % 18 == 14 18 — 14 TII * 
80,000 4. 4I dnt a5 LA 58 2. 
50,000 Do. do. do. ort. Deb. Stock... Btock 4j ane *. |110 —114 110 —114 - - 
50,000 | India-Rubber, Gutta-Percba and Telegraph Works „ 10 | 10 10 ... | 21 — 22 21 — 22 ane 
200 Do. en A a 4% ist Mort- Debs. 0 si ŝi 57 109, Сор 109 Sere - ove 
9 Liverpool карр тау, eee өөө coc. II) k aa == see oon 
10,000 nC: Pret., £10 paid 006 өөө 10 5 8 b 8 b : 181— 134 13 — 184 е 
87,850 s 98 and Maintenance . ius oe | 12| 15 15 15 84 — 88 85 — 89 874 | 35] 
005 h 1 Deb. па сат о 500 Red. 1909 III Qu soo 8 4 13€ H — 1 105 1 oes * 
‚000 | Telegrap шш, ов. 1 to vee vee 8 = = e 
20,000} Bo. do. 69 Om. Prf. Nos. 1 to 20,000 . 5| ... TAN 


000 see 5)— 6 e 
540,000} Waterloo ала City Railway, Ord. Stock eo ҮТ eee 100 [TT 8 % 8 % 100 —103 100 —108 TIE ees 


+ Quotations on Liverpool Stock Exchange. 1 Unless otherwise stated all shares are fully paid. 
LATEST 5 F OF 9 NOT OFFICIALLY TAT. 


Birmingham Electric Supp. rx | Бератор ап bridge Electric Lighting, Ordin £5 (ful 
3 and К MAD Pebeg W of 2 104—106. pai ) аши үр етеу Cumulative 6 % `45 Kally aly pads T —T. De 
irem доле Hyde Ат 174—184. | eT, Parker, £10 102—104. rie ta ка ар ны ne 
с (2 U 3 е 
De 4 cs. Pret. (£10 pd, 10—11, | 
* From Birmingham Bhare List. Bank rate of discount 3 per cent. (June 14th. 1900). 
MARKET QUOTATIONS, Wednesday, June 20th. 
CHEMICALS, &o. This week, |Last week. Ino. or Deo, METALS, &o. (continued). This week. | Last week. Ino. or Deo. 
а Acid, - 5 * .. per owt. б/- 0/- | e? g Copper — " ec es per ton £83 £1 дес. 
a n ee .. per сті, / 20, өө 9 n e+ per ton £88 £1 dec. 
a „ Oxalle . „„ per owt, 83/. 820 ee @ ж (Hlectrolytic), Bars per ton £81 ке 
6$ » Sulphurio - өө .. per owt. 5/6 5 / T 2 " » heets.. per ton £90 
а Ammoniac, Sal es per owt. 89 / 89/- m E » и Rod +» per ton £84 
а Ammonia, Muriate (orysial) es per ton £83 #84 #1 дес. Й ý „ H. O. wire per lb. 9а. 
«+ per ton £80 £81 £1 dec. f Ebonite Rod өө oe „por lb. 8 / 
: Bleschin powder iu +» рег ton £7 £7 és | Sheet А „ perlb. 1^ 
a Bisulphide of Carbon .. .. рег ton £15 £15 vs n German Bilver Wire . por lb. 1/6 6 
a Borax v4 (qwe ox DER NOR £17 £17 i h Gutta-percha, fine S „„ per Ib. 8/-to8/6 (8% to 8/6 E 
a Benzole (90 Sl) co „„ Por gal. uP 7/- A h India-rubber, Para fine ber Ib. 4/1 to 4/14 | 8/114 to 4/1 inc. 
a (50/90 °/.) e . per gal. 5/8 5/6 ва € Iron, Charcoal Sheets «+ per ton £18 £18 - 
a Copper Sulphate.. - +» per ton £25 10 £26 10s, dec. í „ Pig (Cleveland warrants) рег ton 63/6 69/6 1s. dec. 
a Lead, Nitrate ee .. per ton £25 £25 T ( , For 8, According to ues per ton | From £11 | From 211 T 
м „ White Sugar  .. .. рег ton £81 £81 а í » Sorap, heavy per ton | 70/- to 72/6 | 70% to 72/6 T 
iud ауе у T ee per un wir "T. ба í „ Wire galvanised No. 8.. per ton nis ig M een T 
> ethylate .. per gal. о 
а Mohr o. Bolvent (90 0% at P 8 à g Lead, English Ingot ee ee per ton £17 10 £17 1 6 irc. 
„„ per gal, 5/8 5/8 g Sheet ee per ton £18 10 £18 10 
a Potash, Bichronste in casks., per ib. 84d, 4d. іа. dec. m Manganin Wire No, 28. per lb. 8/- 8/- 
а „  Caustic (75/80 % , per ton £24 £24 2 g Mercury . „per bottle; £9 10 £9 10 T 
2 n Bisulphate ве „per ton £85 £86 .• d Mica (in original oases), small per lb, | 8d. to 9d, | 84, to 9d. T 
a Shellac ae А .. per owt, 68/- 68/- T ' „ ы » medium per Ib. 1/9 to 2/9 1/9 to 2/9 oe 
a Sulphate of Magnesia . - .. per ton £4 10 £4 10 T 4 large рег lb, | 8/8 o 7/8 | 8/8 to 7/8 ., 
а Bulphur, Bublimed Flowers ., рег ton £6 £6 ee p Phosphor Bronze, plain castings per lb, | 1/lto 1/4 11 to 1/4 es 
ы n a ee ee per ton £6 10 £6 10 ee p rolled bars & rods per lb, | 1/1%01/4 1/1 to 1/4 ee 
ee per ton £6 £5 as p " r'l'd str'p & sheet per lb, | From 1/8 | From 1/8 — 
: Boda, Салай а 70 2.) „ рег ton £10 15 £10 15 se o Platinum .. өө .. per oa. #8 18 6 £8 12 1/6 inc, 
a „ Orysta .. per ton £8 £8 - p Bilicium Bronze Wire . per Ib, | 102d to 1,1 | 103d. to 1/1 T 
8 „ 7 oasks ee per lb. Bid, BId. ee í Steel, Magnet, aco’d’g to desc' p "n p. ton From £16 to £40 ee 
METALS. &0 { Bteel, Magnet, in bars .. «b £68 £58 - 
' * to £140 £140 to 
Aluminium Wire, in ton lots.. per tion 4224 2294 М g Tin, block .. .. .. per ten to 2141 10 £l 
Sheet, in ton lote.. per ton £191 £191 $i B Ib... „ ве Der 10, 179 1/9 
р Babbitt’s metal ingots . .. per ton | £80 to 4150 £30 to £150 as n „ wire Nos. 14016 .. .. per lb, 1/9 1/9 
c Brass (rolled metal 2" to 12") basis per Ib. 73а. Bid, zd. dec. p White Anti- friction Metals— 
Tube (brazed) . „% per ib. lud 10id id. dec. " White Ant" brand .. per ton | £40 to £70 | £40 to £70 ee 
со „ (solid drawn) .. per lb, 9а. 9d. J k. j Yarns, Cotton, Single 10lb, bundles pr Ib. dd. А - 
c „ Wire, basia ‘ .. per lb. Bid, Bad. id. dec. „ Best Flax, 6 lea . per lb. 6d. oe 
c Copper Tubes (brazed) . .. per lb. 114d, 11:4 * ј u Hemp, 8 ply 10 788 ee рег lb. d, 44d, ee 
с " n (solid drawn) .. per lb. 114d. 1144. и Àj mw „ Russian, 10 lbs, per lb, 5 * "n | ee 
алала: кй j » Jute, 180 lbs. rove „ per ton | 
"S Ере Se (hoat upiontod) ar. рн «As #81 | 210 k Zino, Sheet (Vielle Montagne bnd.) p.t. | £25 15 nett. £25 15 — — | 
Qvotatione supplied by Quotations supplied b Quotations supplied by 
a Messers. d. Boor & Oo. | f The suppli Rabier, Gutta-Percha, and | Messrs, Morris Ashby, Limited, 
b The British Aluminium Company, Lid. | Telegraph Works Company, Ltd, | m Messrs, W. T, QS & Oo. Led. 
o Mesara, Thos. Bolton & Bons, | Messrs, James & Shakespeare. : Mes P. Ormiston & Sons. 
d Messrs, F. Wiggins & Bons Messre, Jackson а Till, вата, Jobnson, Matthey ё Оо, Lèd, 
в Messrs, Frederick Smith & Co, í Messrs, Bolling & Lowe. " Tu 9 Phosphor Bronse Company, І tà 
і Movers, Honry C, Tee å Oh 
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THE MUNICIPAL ELECTRICAL ASSOOIA- 
i TION, 1900. 


ABSTRACT OF PRESIDENTIAL ADDRESS 
Ву А. B. Mountain, Borovgh Electrical Engineer, Huddersfield. 


Wednesday, June 20th. 
In presenting to you my Presidential Address, I avail myself of the 
opportunity of very sincerely thanking you for the: great honour you 
have done me in electing me your president. 
Many present may remember that the Board of Trade proposed in 
1895 to issue new regulations for кено the supply of electricity ; 
the engineers of the various munici 


issued in 

The engineers who were in consultation while the Board of Trade 
regulations were under consideration, decided to form this Assccia- 
tion, feeling that by combination they would be stronger and better 


accomplished by the Association in the past has, I feel certain, been 
very much appreciated by the local authorities interested, and 
although we may with a certain amount of pride look back on past 
achievements, yet the future work of the Association must be of still 
more importance to all those interested in electricity supply works 
owned by local authorities. 

Озе of the first subjects discussed by the Association was the 
control of both gas and electricity undertakings by one committee. 
by а gelt committee, aud, judging by the progress of both depart 

ya com and, ja y the progréss 
healthy competition has bosn in the interest of both undertakings. ^ 
y com А 

At our first convention two or three Ations had attempted 
to increase the pressure of supply to consumers, and the pressure 
usually deli was 100 or 110 volts; now it is quite unusual to 
find sny three-wire system delivering a supply with a less pressure 
than 200 or 220 volta; in some cases the declared pressure is 250 
volts: It is interesting to think of the enormous saving in co 
which this increase in pressure has effected, and the saving of capital 
has, no doubt, in a great measure assisted the achievement of the 
magnificent results which have been obtained. 

One of the subjects discussed by the Association in 1896 was the 
question of extension to ontlying districts. It largely influenced 
those members who attended our first convention to appreciate the 
fact that the residential lighting was worth cultivating, and that the 
best way to obtain it was to extend mains as rapidly as possible to 
all the outlying residential sections of a town, and I consider the 
rapid increase in the demand for electricity is largely dus to the 
spirit of enterprises exhibited by municipalities in encouraging a 
demand rather than waiting until the demand necessitated the 


else become infa 


weed out the incapable men. Perhaps, however, some may thick it 
necessary to go further and weed out some of the incapable wiring 
contractors. 

Another subject which has been very freely discussed by the Associa- 
tion is the supply of electrical energy for tramways and the advantagcs 
of combination over separation, the conclusion of the Association 
was that municipalities could combine, such combination would tend 
to reduce the cost of production of energy for both the lighting and 


traction. 

Although it is, perhaps, early to draw conclusions, it is interesting 
to notice that the cost of production in those works where a com- 
bined supply is generated is ae oe and that the 
committees have in some cases been enabled to materially reduce 
the price of energy to the consumer of electricity, and although 

m palities who, having had the opportunity of 
combination, have preferred entirely separate works, on the other 
hand, it is pleasing to find that 45 have accepted the views of the 
Association. 

The formation of the Defence Fund for resisting the patent action 
brought by Mr. Rucker, against the London Electric Bapply 
tion for the use of the alternating current system of electa 
is instance of the success of combination. Individual 
almost certainly have resulted in failure. 


When we held our first convention there were very few engineers 
ble for works, having 50,000 lamps connected to the mains, 
the output of very few generators exceeded 300 kw. Owing, 


however, to the constantly increasing number of lamps connected . 


year after year, it has become necessary to adopt larger units of 
plant, and now generators having an outpat of 1,000 xw. are quite 
usual; in fact, in many towns it has been found best to take out 
of small sizs and replace them with plants of very much 
pee NEU This has en a large waste of capital, and I am 
clined that the Association might well devote its time to 
the consideration of the sizə of plant which should be adopted for 
new works and extension of existing ones. I would su as а 
moderate figure, 15 8-0р. lamps per head of the population of the 
area supplied ; this would mean that, a town having a population of 
100,000 would ultimately have approximately 1,500,000 8-с р. lamps 
connected to its electricity works. If we disregard for the moment 
the energy which will be required for driving motors, tramcare, and 
for many other purposes, which we should y depend upon to 
find employment for our machinery during the daytime, and which 
would not materially increase our maximum load, we find that to 
supply energy to these lights, assuming one-third to bo in use at the 
same time, we shall require, inclading spare plant, not less than 20 
1.000-Kw. generators. This would be an unnecessarily large number 
of generators, and undoubtedly much more economical resulte would 
be obtained by employing 10 generators having an output of 2,000 xw. 
each. One can only earnestly hope that when the demand for larger 
units arises our manufacturers of electrical plant will be in the posi- 
tion to supply thoroughly reliable machinery. 
When we consider the probable growth of our works, one is forced 
to think seriously of the various systems in operation, and endeavour 
to ascertain the probable alteration or extension which will be neces- 


gen 
densely populated portion of the town, and that 
such works will, if the town has a continuous current supply, generate 
alternating current, either single, two or three-phase, which will bs 
converted to continuous current in suitably situated sub-stations. If, 
however, the town has a single-phase alternating current system, I 
think it will have a distinct advan over its neighbours ha 
сше сааи а the fact that ins 8 
system, the capital expenditure upon w should 
of distribution due to the saving of labour should be lower, and the 
reliability of the system greater, unless accumulators are employed 


at present obtainable relative to two and 
three-phase 


the rates. 
I am, of course, aware that this is an excuse and not a solid reason 


A combined effort to alter the present regulations of the Local 
Government Board and obtain, if possible, a longer period for the 
yment of loans, and also a period for construction of works can 
к bs productive of resulte, and will certainly enable many 
councils who 5 to at = ut down vom ag 
develop the sup energy for purposes; it wo 
also havo another Doneficial result in the fact that it would remove 
the temptation to reduce the initial capital expenditure by putting 
in very small plant unsuitable for the works in a few years time, but 
by the employment of which it may be possible to avoid a loss at the 


commencement, 
While one is forced to the conclusion that the want of energy of 
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many of the smaller local authorities is likely to produce unfortunate 
results, it is a pleasure to review the general progres made by 
FVV 

е са ехреп проп ш and com ' works 
United Kingdom are most interesting :— 


1895. 1896. 1897. 1398, 
Municipal ., £1,772,323 3,392,889 4,662,909 6 979 150 
Oompanies ... £4335,357 5,870,184 6,338,744 7 996,591 


I ата sure our consumers will be interested to hear that theavorage 


energy sold, and has found employment for a portion of our plant 
during the daytime. for tramway purposes 
bas also materially 


Tradesmen require sometbing reliable for о their commodities 
to various points usually within a few miles of r premises, and do 
nof require to cover more than about 20 miles per day, for these 
purposes the electric motor car ie most suitable, and the fact that its 
propelling machinery bas no reciprocating parts should add to its 
reliability and reduce repairs, and if municipalities will arrange 
charging stations in convenient positions such cars should be een 
adopted, and if the charging is done during ths night and early 
morning the used could be mpplied at an exceedingly low 
price, and would still farther reduce the average cost of production. 

In Edinburgh, and in other places, motor cars are running in com- 
petition with tramways, and one is bound to consider what com- 
petition will mean. Motor cars running upon the ordinary road 
escape the beavy expenditure required for the permanent way of an 
electric or steam system of tramways, and consequently in a district 
having a ecattered population unable to support a frequent service of 
cars, would have an immense advan in the fact that the capital 
charges would be very much reduced. This is, in my opinion, an 
extremely important point; as the finsrcial charges upon a tram- 
way undertaking frequently represent from 25 to 40 per cent. of 
the total expenses, and it is not at all unusual to find this important 
item neglected when the cost per oar mile is being discussed. 

The last subject I will mention is the municipalisation of the 
telephone system. The Association and the Ooancil have devoted con- 
siderable time to the consideration of this subjsct, and now that 
Parliament bas granted powers to local authorities to municipaliee 
the local system, there shoald be an immediate effort made to make 
the telephone more popular; this can, I think, only be done 
successfully by the local authorities who cannot help being keenly 
interested in anything which aids or adds to the convenience of 
its residents. They would undoubtedly be able to give a more 
efficient and cheaper service than that at present in existenos. 

It is sirc:rely to be hoped that corporations will assist the Post 
Office to develop the service, and will not be either dismayed or 
delayed by the difficulties which may appear and which will vanish 
as soon as a few corporations have their systems in operation. 

In conclusion, I regret that owing to the amount of work before 
the Association it is impossible for me to touch upon many very 
interestirg subjects which I shculd otherwise, had time allowed, have 
thought it desirable to bring before your notice. | 


THE LIGHTING OF SMALL TOWNS. 
Ву d. M. Hannis, electrical engineer, Bray (Ireland). 
(Wednesday, June 20th, Abstract.) 


Tux lighting of small towns is a problem requi very careful con- 
sideration, not by reason of any Кр Жош but by reason 
of the difficulty of making sucb an undertaking pay. 

mall towns mean consumers and usually a scattered area. 

The distributing charges will be heavy, so that if there is to be any 
hope of success the generating charges must be light, wbich means 
that the site for а generating station must have very special natural 
advantages, such as good water-power or facilities for cheap fuel, or 
а combination of the two. 

Where there are no such advantages there appears to be no alterna- 
tive but to wait for the great power companies to pick up such small 
areas as may be within their reach or upon the direct line of route of 
their mains to larger ones. 

Assuming that the conditions are favosrable for generating or 
obtaining a supply at а low cost—at the commencement the public 
lighting should be provided for and taken over, and provision only 
made for private consumers where euch are certain бо come on ina 
reasonable time. 

The policy of laying the mains for private use well in advance of 
the demand, though justified in wealthy areas, would not be so in 
small towns where the conditions are different. 

The prospect of profit in supplying small and scattered consumers 
being very mall, there is no room for speculation, and it is of the 


utmost importance that the cipital expenditure be kept as low as 
possible, and that no capital should be anproductive. : 

It therefore follows that the system of distribution should possess 
the maximum of flexibility at the minimum of cost. 

Now that distribaticn up t» 200 volts has been sucseesfally estab- 
lished, there are, of course, many towns where direct current would 
be feasible, and no doubt preferable, but in the majority of cases 
high pressure alternating current, with transformers in street pits, 
and ocoasiopally in houses, would be better; where the area com- 
prises a number of private houses and mansions, standing in their 
own qun and of neoessity widely scattered, but nevertheless 
desirable to reach, the alternating VVV 


possible. This question, however, will, of course, by the 
circumstances in any particular district, but the question of the actual 
cost of mains will always remain a serious item telling against eco- 


nomical distribution on a small Sale. 


e Bray mains are the oldest paper-insulated in the kingdom, 
other than those from Daptford. 

The cables are concentric lead-covered and unarmoured—they ate 
taped, but thie is, in my opinion, a disadvantage. 

In laying, the bottom of the trench was covered with about 3 inches 
of paddle clay, well таси the cables laid in and covered with 
another 3 inches of puddle clay, evenly put on, and а 7-inch by 
1 inch board placed on top, the trench b then filled. 

еа раа агаа protection has been 
larch— simply the smali larch trees, 7 inches thick in the batt, 
—this timber stands well in tke ground, requiring no 
special treatment to preserve it, is cheaper than deal boards, and 
more effective, being thicker. The ей сб of the puddle clay, imper 
vious to moisture, is to protect the lead covering from any contact 
tele Hoon VVV 
во ve, when the cable is now, after years, exposed, 
the lead is absolutely unattacksd. 

The braiding of the cables has rotted, proving to bave been an 
uüneceseary expense. It might prove a source of r if it allowed 
а passage of water charged with matter which w attack lead, 
edi lite of a lead.oovered cable being practically the life of the 


As to the jointing, no clips are us3d, the inners are married and 
soldered in the usual way, the outer wires are drawn to one side and 
soldered tcgather, forming a loop, all soldering bsing done well clear 
of the cable insulation. 


advantages w 
writer has seen, can 

Where any transformer pits lie on the routs all cables are brough! 
into the pits and are joined there, inners and outsrs, with loops of 
rubber-covered single cables; disconnection of any length of cabo fot 
tracing a fault is done by snipping these loops and this works well 
under our conditions. 

О! course in a large scheme where the expense was no object dis 
connecting boxes would Ъз preferable, but when used they should 
certainly be placed in pillars above ground, and so above the reach of 
flooding, ind: not in water-tight boxes under ground. 

As far as the writer is aware, the insulation resistance of mains ia 
operation is not usually easily obtainable, but he has reason to belicve 
that it is more than ordinarily low. 

This, however, in no way reflects on the cables ; it is partly due to 
the fact that originally oil was used in the joint boxes, but was soon 
abandoned, nct, however, before the cable ends had suffered, due to 
water mixing with the oil; the of these ends accounts for 
the large number of jointe. The main cause of the low insulation if 
dae to the large number of joint boxes which still contaia a mixture 
of tar and pitch (the tar having been added as a precantion 
cracking of the pitch). This mixture is inferior in eyery way to the 
pitch alone which is now alwaye used. | ME: 

The fact that the resistance from the inner to the outer is, in the 
majority of cases, greater than that to the earth is no doubt accounted 
for at the jointe, where the resistance of the pitch bas been weakened 
in the manner indicated, and the surface of the outer is small in com- 
parison to the surrounding bez. Their on, however, cause 
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no apxiety at Bray, as the tests are practically identical with those 
taken in 1893; the cables have been perfectly steady all along, and 
have lived to see much of the more elaborate and costly draw-in 


le clay—from 34. to 6d. per yard. 
P" Paddle clay at 2+. 6d. per ton, sufficient for three cables—3d. per 


7 inches x 1 inch board, for meebanical protection — 2d. per yard. 
The aversge cost cf a joint being under 10s., as follows :— 


в. d. 
Joint box, complete... si see »œ 4 6 
Pitch, solder, fire, &c., a бее oe 2 6 
La ur 608% ees eon eee 06% see д 8 
9 6 


in this way, and the lead seems to me quite unnecessary, serving no 
purposes which would not be equally served by any cheap covering 
which would protect the insulation from dam 
being laid, after which it requiresno such protection. 

If the cables 


that thickness which, with the filling, suffices for the voltage carried; 


if the cables are not concentric then the covering of each may be 
reduced to that thickness which, with the filling, is good enough. 

The question is, how much the insulation, other than that of the 
filling compound, may be reduced ? 

T ы чег is, that driven by consideration of cost, we shall 
seo this extra insulation year by year reduced in amount till, for low 
voltage, we come to the bare conductor laid on insulators in the solid 
„ and for higher voltage, conductors laid on the same system 
with very alight extra insulation, relying mainly upon the filling com- 


The inevitable result of this will bo that we shall, for the con- 
ductors, use iron or other metal, or alloy, cheaper than copper, since 
the prohibitive cost of the increased insulation, due to ег cross- 

forthe same conductivity for such metals, will not have to be 
faced. At Bray we tested, some yoars ago, 80 yards of bare copper 
mains laid on the solid system, and although roughly laid and badly 
insulated, the filling compound being a mixture of bitumen, tar, and 
sawdust, this, nevertheless, stood 1,000 volts for 12 months, and 


,and was then only taken up on 
giu сш d beequent experience 
and su 
fectly possible, even now, for voltage, say, up to 500, covering all 
w tension distribution for light and traction, to use wires 
with, say, a few layers of paper and a light braiding varnished, and 


f 


the whole laid in trougbing filled in with plain pitoh at 10s. per ton, 


which, for all sis:s of copper above, say, 0'25 inch sectional area, 
would be cheaper than any cable in the market. 
hatever be the nature of the solid syatem, the compound for filling 
both joints and troughing should be pitch, which has the 
advantage that it сап with ease be chipped out, and is cheap. 

In most small towns, for the public lighting of outlying country 
roads, overhead bare wiring might be employed, for doubtless the 
sanction cf the Board of Trade for their use, at all events for the 
firat few years, might be obtained. On the whole, however, the 
regulation preventing the use of overhead wires does not press very 
hard upon small towns, where usually labour is cheap and the roads 
easily opened. 

Returning to the general question, it may safely be said that where 
gas has been well established, the outlook for a private consumption 
of electricity will be in inverse proportion to the price charged for 
gas, for, where a high price prevails, the inhabitants will be found 
educated to the closest economy in its use, and it is surprising how 


ELECTRICITY SUPPLY FOR SMALL TOWNS. 
Ву О. B. Vasar Baown, city electrical engineer, Lincoln. 
(Wednesday, June 20th, Abstract ) 


„ the author has chosen those towns 
not exceeding 40,000. At the end of 
on in towns under this sizs: 56 works 


four in 1892; two in 1893; and two in 1894, and of the remainder, 
on were granted in 1897, 1898 and 1899. 
so a large number of applications during the present 
Session, of which it is difficult to give an exact account until the 
Orders are granted. | 
The analysis of the works in operation, as regards system of dis- 
tribution, is ag follows :— 


Opening and filing trench 20 inches deep, including mixing of 


„ believe it із. 
covered . 


І ocal authorities. Limited companies. 
High tension Low tension High tension Low tension 
alternating. continuous current, alternating. continuous current 
11 17 12 16 


and the capital expenditure and results from those in operation for 
more than one year іє as follows :— | 


Local Limited 
authorities. 


j compenies. 
14 towns, 9 towns. 
Oapital invested ; £400,175  ... £332,430 
Average profit after 
. 4j % (ктгтаге dividend) 
expenses ... Vix өз average divide n 
Kilowatte installed 5,240 sae 3,065 
Average p:ice per ; | 
BLU. о tained eee 5'1d. eos ] 6 4d. 


It will be seen that toa certain extent the local authorities have 
been obliged to subsidise their. works with contribations by the 
general body of yers, for in order to pay interest and sinking 
fund on the capital invested at 3 per cent., and repayable in 25 years, 
a return of at least 52 per cent. is needed. | 

Having obtained the necessary powers, the local 'authority's 
attention is at once directed to a number of questione, ofi which the 
кошмо the more important :— 

А choice of system. 

А selection of a site. 

The question of an expert to advise on what is to be done, and 
he ve ity of the ting plant. | 

e ca generating 

The extent of the area of supply to start with. 

Whether or not street lighting should be undertaken. 

The price of supply, and on what terms there should b3 a rebate, 


. accordíng to the consumption of electricity. 


y 

Are Free ? contracta to be entered into, &c , ёс. 

If the expert’s advice can be depended upon, the local authority 
can leave all technical details alone, and exercise in a greater degree 
those commercial and managerial qualifications which it is presumed 
have placed them where they are. | 

The chcice of an engineer to advise and superintend the scheme is 
a knotty point to solve in some places. 

At times the s or is asked to carry out the works. Other 
eme propounded by manufacturers, and, again, 

‚ after considerable expense in 
advertising, at a wage of a firat-slass foreman, who is su on to be 
e nten- 


fees; that then they should engage a resident rapt М whose duties 
be to manage both commercially and techn cally the whole 


єх advice with the minimum of ex pense. 
e site for an electricity works should be, if possible, near to a 
stream of water and adjacent to a coal depót. If preference is to be 
ven to either situation, that where easy arrangements can be made 
condensing the exhaust steam is preferable. 

In the author's opinion 16 would be a difficult matter to fiad a 
batter system than the three-wire continuous current, supplying con- 
sumers at a pressure of 200—250 volts, the choice of pressure g 
determined by the probable extension of the fzeder cables. 

The generating plant shonld be of a simple and yet efficient 

: should be installed which has nos stood the test 
of time and experience. Lancashire boilers, or where it is possible 
that foggy weather may be experienced, water-tube boilers are equally 
suitable. 125 lbe. to 130 lbs. steam pressure seems to be the most 
suitable standard to adopt. 

The addition of an “economiser,” or feod-water heater, is dis- 
tinctly an advantage and should not be omitted, especially where the 
5 the feed-water necessitates some depositing apparatus 

soften t. 

The steam and feed pipe arrangements should be of the best 
character. There should be no possibility of jointe failing or valves 
leaking, and in the whole of the system of electricity supply there is 
no paller more penny-wise or pound-foolish than that of the sab- 
ооа inferior material or curtailment of expenses in this part 

generating А | 

The engines dynamos should be direct coupied to each other, 
and as far as possible should be arranged in standard siz. By 
“standard ” sizes is meant the standard size of any manufacturer, as 
near to the ert's “standard” as possible; if the expert’s 
“ standard is ted on, additional expense is incurred, which in 
the author’s opinion is not warranted. 

At the first stage of the undertaking,it is probable that two or 
three sets of from 50—100 xw. each woald be installed, and that as 
extensions are required 150—250 xw. machines would be added, the 
gizes depending on the probable demand to be made for power and 
traction, as well as for lighting. Oompound two or three-crank 
engines appear to be the most useful type. 

The dynamos, for the first stage, should be so arranged that they 
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will balance the three-wire system, if necessary, without the assistance 
of a storage battery. 

A storage battery should be provided of sufficient capacity to take 
all the lighting that may be required between midnight and some 
time in the afternoon of the next day, for, say, two years, after 
which time it acts only as a “safety valve," to the supply pressure, 

The switchboard should be so arranged as to be easily extended, and 


at the same time confined to as small a limit as is consistent with . 


safety and ease of controlling the supply. 
Recording instruments for various purposes should be used. There 
is nothing more annoying than to be assailed occasionally with the 
that the supply is or was unsteady at some specified time, 
and there should bs recording voltmeters to refute or confirm such 
statements. 
Each dynamo should be provided with a recording instrument to 


enable its output to be calculated. 
In the minor details of the works, the author is inclined to use 
motors for driving the various , economiser scrapers and cranes 


that may be req but d make an exception in the case of 
providing & reserve steam-feed pump. 

With re to the distributing system, concentric and triple con- 
centric cables are most suitable. These should be laid on what is 
known as the solid" system, which serves the double advantage of 
forming a mechanical protection against picks and water, and also 
against electrolytic effects, which may be deleterious to armoured 
cables buried direct in the ground, where tramways are in operation. 

The author prefers to adopt one standard sizə of cable (say, 075 
square inch to ‘125 square inch sectional area) throughoat the dis- 
tributing network, and to throw out feeders of different sectional 
areas to different parts of the network as the demand increases, and 
by а judicious selection of the siz: of feeders, it should be possible 
at some future date, if the district which is being supplied increases 
in value or importance, to use the feeder cables y laid as dis- 
tributors, and relay larger feeder cables, for just as the gas and water 
companies commenced operations with small pipes, &c., so does the 
. undertaking commenoe operations with small plant and 
ca 

The meters used in consumers’ premises should be well tested before 
being put on the circuit. | 

With regard to the price of supply, the author is inclined to tbe 
adoption of a price w will require little variation in the future, If 
a high price is fixed to start with, it is certain to have the effect of 

i the output, even though a profit may be made, and the 
intention of the legislature in gran the local authority powers 
(which amount to an absolute monopoly), is undoubtedly not that 
electricity should be for the rich, but for those who desire to avail 
themselves of it; and in connection with these remarks the author 
would add that a broad policy of extending the network cables over a 

area of the district each succeseive year will have the 
effect in the long run of establishing a good connection amongst all 


In concluding this paper the author would refer to the supply of 
elec'ricity in those towns where the gas undertaking is on by 
the local authority, and would the following possible solutions 


y 
deines mains, and allow the company to supply in bulk” what 
electricity is required, the local authority retaining the distribution 
of the energy and the collection of the accounts in their own hands. 

2. To lay down a network of distributing mains, and instala gas 
engine plant to the extent of probably 15 Kw., as a pioneer under- 
taking, and if the demand requires, then to put up a steam gene- 
rating plant. 

The author has felt some diffidence in going beyond the bare outline 
of the suggested arrangement for dealing with this problem of sup- 
plying these small towns,* and hopes that the discussion will elicit 

ormation which will be useful to guide the powers that be into the 
right groove towards the establishment of efficient and successful 
electricity works all over the United Kingdom. 


CURRENT SPECIFICATIONS. 


XVIIL—DURBAN BLEOTRIO TRAMWAYS. 


SuMMARY. 


Scope of Tender.—The supply and erection in complete working 
order at Durban of an electric tramway, approximately 12 miles in 
all, on the overhead system. 

Division of Contract—The specification is divided into three 
sections, A, В and О. 

“ S:ction A” includes all necessary fo and overhead equipment 
for, approximately, 12 miles of route, but excludes feeder cables. 

“ Section В” asks for 22 electric tramcars, double deck, capable of 
seating 50 passengers, 20 inside and 30 out, complete with trucks and 
full electrical equipment, 

“ Section О” demands plant for the complete equipment of the 
necessary power house. 


for example, in towns in Devonshire, Staffordshire, Durham Oounty, 
or in the North of Scotland. 


Ф 


Bections А and B will be given to the same contractor, and, if 
postible, Section O also. 

System of Overhead Work.—The overhead work is divided up м 
follows :—4 337 miles centre poles, double bracket ; 3 083 miles centre 
poles, single bracket; 3:264 miles span wire; 0'262 mile side poles, 


Types of Poles.—To be of four sizes, each made up of three sections 
of lap-welded steel tubes. Sizes, lengths, and weights given in 
specification. 

Form of Trolley.—Dickinson swivelling trolley. 

Type of Car Truck.—Brill 21 E, or one designed on same lines. 

Capacity of Motor.—To develop 35 B. H P. continuously for one hour, 
with temperature rise not e fap 76° О. (185 F.) above surround- 
ing air, and give a tractive effort of 1,000 Ibs. at 10 miles per hour, 
with 30-inch diameter wheels. 

Type of Controller.—To be such that it can be used in conjunction 
with an electro-magnetic brake of the disc type. 

Alternative Offer for Car Bodies.—An alternative offer is to be given 
for car bodies delivered in “ knock-down” form for convenience in 


transit. 
Type of Generators.—To be of multipolar type, direct coupled to 


engine. 

Number of Generators.—Three to be supplied, each capable of 
developing 250 xw. at any pressure between 525 and 550 volts at 
135 revolutions per minute. 

А Permissible Temperature Rise.—60° F. after full load run of 12 
ours. 

Туре of Engine.—Horisontal tandem compound condensing type, 
fitted with Corliss or other approved valves. i 

Output of Engínes.—Riach to be capable of driving continuonaly on 
full load at 135 revolations per minute one of above mentioned 
250 Kw. dynamos, when supplied with steam at 150 lbs. per square 
inch pressure, and exhausting into condenser with 25 inches vacuum. 

Required Overload —Twenty-five per oent. on normal full load 
continuously at 1eduoced efficiency. i 

Type of Boslers.— Water-tube, dry back marine, or other well-known 


pe. ) 
Number and Size of Boilers.— Three to be supplied, each to be 
capable of evaporating 7,000 ibs. of water per hour, when burning 


Natal coal, which may be assumed to have 40 per cent. less calorific ` 


ene than Welsh coal. 


either single or duplex type, each to be capable of deli 20,000 
Ibs. of water per hour st a pressure of 160 lbs. square inc 

Fuel Economiser.—One to be provided capable of dealing with 
14,000 lbs. of feed water per hour. | 

Feed Water Heater.—To bs capable of heating 20,0001be. of water 
per hour to the maximum temperature with the available quantity 
of exhaust steam. 

Water Cooling Tower.—Oue to be supplied com with all 
accessories, of the Bunard- Wheeler type, capable dealing with 
20,000 lbs. of steam per hour. 

Switchboard.—To of latest design for traction work, arranged 
three dynamos and seven feeders, with suitable provision for span 
and measuring 
Pípes.—To suit general arrangement of plant shown on plan issued 
with speciflcation. 

Date of Completion.— For each section to be named in tender. 

Penalty for Late Completion.—£10 per day. 

. What Tendered Price Includes.—Bu ply of plant fo.b. British 
pott, shipping freight to Durban (Natal), insurance, landing à 
Oustoms dues (when necessary), delivery on site of works, 

ч maintenance for period of three months from date of com- 
pletion. | 

Terms of Payment.—80 per cent. on delivery of goods f. o. b. 
British port; 10 per cent. during erection on engineer's monthly 
certificates; 10 per cent. at end of three months period of main- 


Stipulations as to Removal of Wotkmen.—Parchaser’s engineer 
reserves dep о фе dismissal of any workmen employed by oon- 
tractor if, ia his opinion, they are unsuitable. 

Contractor's Representative—Oontractor to maintain in Durban, 
during whole period of erection and maintenance, a fully competent 


Stipulations as to Wages Paid to Workmen.—None. 

Arbitration Clause —None—see notes below. 

Date for Receipt of Tenders.—In London, July 20th, 1900; in 
Durban, August 13th, 1900. 


This tender is an earnest of what may be Aperen when 
affairs in South Africa have once more assumed their normal 
aspect, and there is little doubt but that the competition 
for the present contract will be very keen on this account. 
The specification has been Ере jointly by the borough 
engineer, Mr. J. Fletcher, A. M. I. O. E., and Mr. J. Roberta, 
A.I.E.E, and the work has been done in a very oreditable 
manner. Prioes are to be given in very great detail, and in 
view of the fact that freight, delivery, and customs and 
erection charges are to be allocated to every item, a very 
large amount of labour is involved in the preparation of the 
tender. Ove ON 
The contract includes the whole of the work necessary - for 
the equipment of the lines, with the exception of the feeder 
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cables, buildings, foundations for all plant and permanent 
way construction. A 5-ton hand travelling crane will also 
be erected by the Corporation, of which the contractor may 
have free use at his own risk. 

The plant required is roughly scheduled in the above 
summary ; as regards tests, the specification is a little 
ambiguous. A “re tative engineer" will be appointed 
by the Corporation to act on their behalf in England, and 
before obtaining payments the *' pl etri engineers 
certificate as mentioned below must be obtained. No special 
steam consumption tests are, however, specified to take place 
before delivery, and tenderers will do well to stipulate that 
the teats to determine whether at the pne loads 
specified the steam consumption рег 1 H. P.-hour fulfils the 
guarantee sent in with the tender shall be made at the 
expense of the Corporation during the three months’ period 
of maintenance. 

Both the steam oonsumption per 1.H.P.-hour and the oom- 
mercial efficiency of the dynamo must be guaranteed, but no 
stipulations are made as to the mechanical efficiency of the 
engine ; this рее any oovering steam consumption figure 
per kilowatt-hour being demanded, and will to & large extent 
nullify the value of any series of e ive tests. 

In sending in a er a great number of risks have to be 
porie for. Olause 4 of the general conditions which 

eals with this question states that — 

The tender, which is to be made in detail as set forth in the bill of 
quantities, must include the cost of material, shipping, freight, insur- 
xe 5 and landing charges, delivery on site of works, 
erection, 


signs of undue wear, subject to all the contingencies, conditions, and 
stipulations herein contained or referred to. 

The native labour which the Corporation will provide will 
be of the most unskilled obaracter. 

In view of the long distance of the site from England, it 
is пш that the terms of peyment should be clearly 
stated. These are as follows, which is а copy of Clause 22 
in the general conditions :— 

The contractor shall be entitled to receive payment to the extent 
of 80 per cent. on АЦ materials when such materials shall have been 


in Darban will be made by the corporation agents in London not 
later than one month the date .of the such 
certificates. 


tract by the date specified in his tender, he shall pay to the 
tion the sum of . 
contract 


to allow the corporation such rebate or reduction 
set forth. 


The following clause re the employment of competent 
foremen is fair and just, and in the powers reserved to the 
engineers to object to unsatisfactory workmen there is nothing 
unfair in itself; its strict observance might, however, be the 
direct means of a long delay in the completion of the work, 
&nd the incurring of serious penalties by the contractor, 
unless the engineers made due allowance for any delays 


oed by sending new men out from this country. The 
clause reads :— 
Only com  foremen who have carried out similar work on 


other tramways sball be employed by the contractor’s representative 
to . the execution of work. 


neers, and within & reasonable tím»; or in default of so doing, 

engineer shall have full power to a 8 

F tructions, and deduct the cost of wages 
any monies due, or to become due, to the contractor. 

The clause relating to variations in the value of the con- 
tract is satisfactory ; the Corporation agree to “accept the 
full quantity of all material specified,” but reserve to them- 
selves the right to vary up to & total of 10 per cent. of the 
total contract sum,the value of the constraction work on 


site. 

The great defect of the specification is unquestionably the 
total absence of any provision for arbitration, and we strongly 
advise that no tarde be submitted which does not distinctly 
stipulate that in the final contract any matters of dispute 
which may arise during the progress of the contract between 
the contractor and the Corporation, shall be referred for 
agra to an m to be mutually a 

e two parties, or, failing agreement, to be ap 
independent party, such as the President af either "the 
Institution of Civil Engineers or the Institution of Electrical 


Engineers. 


RETURN FEEDERS FOR ELEOTRIO 
RAILWAYS. 


(Concluded from page 999.) 


ҮП.—Тне BEGINNING AND THE END OF THE RAILS ARE 
NOT CONNECTED BY OABLES WITH THE. POWER STATION. 
We shall now consider finally the case in which neither 

the beginning nor the end of the rails is connected by cable 
to the power station. In this case the maximum potential 
difference at both ends of the rails is supposed to be the 
same as in the centre of a section between two cable con- 
nections, This result is obtained by dividing the line into 
an even number of equal parts, and connecting the cables at 
uneven division points. 


The total current between two connections is 2 2 and the 


rail resistance is 2 - therefore the maximum potential 


drop between two connections is 
C B 
2 27 ов 
8 2 12 ` 


or, since the number of cables m is half the number of the 
division points r 


The maximum сатта drop is therefore the вате as 
when both the end and the beginning of the line is con- 
nected to the power station, the number of cables being the 
same. 


1 2 3 4 5 6 7 1—2 r—1l r 


ITEM Lu ens [o 
| Y Y Y o 


Fic. 9. 


The ourrent flowing in each cable has the value 2 S; the 


lengths of single cables, in terms of L the length of the 
line, are 


| Te 
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The total cross-section is obtained from the equation : 


1 20 L. i 
= фофо Ж — „ — ›‚›— ` "ТҮҮ —1 9 
828, -- 8g -- s ~[1+8+5+ +(r—1)] 
— 1 , 20L р, 
e dors 
а OL 


2 K A 


The total cross-section, as in the first case, is therefore 
independent of the number of cables; it is & constant quan- 
tity, and has the same value as in the first case. 

In order to determine the ғесііопв of single cables, substi- 
tute for r its value in terms of m, remembering that r = 2 m. 


8, + 8, + ьо оо = 3x4 cu. (45454... т—1)), 


= mp t3T54....Qm—1). 


The section of any cable can thus be found by dividing в 
by m, and multiplying by the corresponding uneven number 
in the ipie e to (2 m — 1). 

If we numbers assumed in previous examples, and the 
number of cables m = 5, 


m? 2KAn! 2 60 30 252 
then the cross-sections of the five cables аге 108, 324, 540, 
756 and 972 mm. The lengths of the cables are 1,800, 
5,400, 9,000, 12,000 and 16,200 m. If one of the cables is 
disconnected, it is only n to add its section to the 
two nearest cables, in proportion to their lengths. If, for 
example, the third cable is disconnected, the cross-section of 
the second cable becomes i 


_ . 540 - à 
85 924 + Бате x 5'4 = 486 mm. 
" 540. t i 
8, = 756 + TEET x 12:6 = 1,184 mm’, 
The volume of copper is given by the expression, © 
— 1 20415 wae = 
KA 7 eg eS +5 +....+ ( 1)?}. 
which simplified gives 
3 K A rà 


Replacing r by its value in terms of m. 

c La | 1 | 
Le „сз. 
KA 4 т? 

It is evident that this expression has а maximum value, 
for m = o, £6, for an infinite number of cables; this 
value agrees with that.obtained for an infinite number of 
cables in the other cases discussed. The «xpression һава 
practical minimum value, for m = 1; #6, for one return 
cable connected to the middle of the line. The volume, in 
this case, taking our previous data, amounts to 24,800 den-. 
This is exactly half of the volume required when a single 
cable is connected to the end of the line. In both cases the 


oe potential in the rails is the same, namely 12°15 
volta. 


VIIL—FriNAL CONSIDERATIONS. 


Throwing all the expressions for the volame of copper, in 
the three cases considered, into the same form (m being the 
number of cables) we get :— ' 


1. When the line ів coanected at the beginning and the 
end to the power station, 


c L? 1 
пеге) 

2. When the line is connected at the beginning to the 
power station, 


Va = 


Vi = 


БА] Че тҮ} 
ÖKA (2m + 1} 


3. When the line is connected neither at the beginning 
nor the end to the power station, 


с L? 1 | 
к E T ШЕ 
: 5K 4 m 


For an infinite number of cables, i e., m = 2, all three 
сї? 
8 K A : 

If m is а finite number, the third expression gives the 
smallest value of v, which for the case m = 1 is 50 per cent, 
of the volume for the first arrangement. The volume for 
the second arrangement is about 19 per cent. greater than 


values are'equal, namely, v — 


tbat for the third. 


The table given below contains the volumes for all three 
arrangements with different values of m, $6, for various 
numbers of connected return cables. The maximum potential 
drop, A, between two cables is also given, and it is easy to 
Bee, that with an equal number of cables, the potential d-op 
with the second arrangement is least. 


Return oables are connected 


Num. „„ V 
At the beginning and At the beginning | Neither at the 
o the end. кы мч трее в 


cables 
NC 
i A | 8 vol A 8 vol. A | 8 вЫ 
| 
0 486 | | .. |488 e 466. 
1 ,1215/2,700,48,600| 5'40 | 2,400 28 800 | 12 16 | 2,700 24,300 
2 309 2.700 86,450 1:94 | 2,592 31,104 303 2,700 | 30,360 
3 135 2,700 84,200 0:99 | 2,645 31,740 135, 9,700 | 31,500 
4 ' 076/2,700,33,413 | 060 2.667 | 32, 076 | 2,700 | 31,894 
6 | 0°33, 2,700 32.850 0°29 2.679 32,133 033 2,700 32,076 
10 012 2760 82,562 011 2,694 | 32,328 0 12 9,700 (32,919 
co ' 00 2700 | 32,400 00 2,700 $2,400 00 
| 


The greater the number of return cables, the less the 
differences in copper volume and potential drop. For small 
potential the second arrangement is the best; it is 
advisable in this case that the connecting points of the cables 
should be distributed as uniformly as possible. | | 

Since graphic constructions are better appreciated by 
engineers than tables, however carefully prepared, the 
appsnded diagram (fig. 10), is given, in which curves are 


drawn for the three arrangements; the absoisee representing 
the number of return cables connected to the line, and the 
ordinates the corresponding copper volumes. 

Curve 1. gives the copper volume when the beginning end 
the end of the line are connected to the power station. 


| 
| 
| 
) 
| 
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Curve II. when the beginning only is connected, and 
Curve III. when neither the end! nor the beginning is 
conneoted to the power station. ! 

The copper volume in Case I. is made up of that of the 
end cable, and that of the intermediate cables; and in order 
to show the influence of the end cable on the total volume, 
its volume is represented by the curve I., while that of the 
intermediate cables is represented by the curve Jm. The 
sum of the ordinates of these two curves is for any given 
abscissæ equal to the corresponding ordinate of Curve I. 

From the diagram it is evident that the copper volume in 
cases II. and III. is already almost equal with the three 
cables. It must not be forgotten, however, that the maxi- 
mum potential drop in the rails is greater in case III. in the 
ratio 1:85 to *99. 

With six cables, the oo volume in all three cases is 
enm equal. (The dotted parts of the curves in II. and 
III. have no practical value since we cannot have fewer than 
one cable.) ! 

If at the end of the line а double potential difference is 
allowed, the end cable being removed, then I., would 
represent the copper volume, and it would in this respect be 
the best arrangement. 

It should be noted that high insulation is not required for 
these return feedere, and that in the case of straight lines of 
railway all the cables can be laid id one conduit; both of 
which circumstances will tend to reduce the cost of the 
cables to the cost of the copper. 


TESLA ON ENERGY. 


By T. Н. MURAS. 


Ix the Century Magazine for Jane there appears an article 
of 86 pages by Nikola Tesla on “ The Problem of Increasing 
Human Energy, with 5 Reference to the Harnessing of 
the Sun's Energy." Human energy here means the total 
power available to humanity. Increase of it is to be 
obtained in the first place by adding to and improving the 
condition of humanity, and for this purpose the author 
emphasises the necessity of increasing the productivity of the 
вой. He states: “the key for the solution of the all- 
important food problem" to be the cheap produotion of 
compounds of nitrogen to replace that withdrawn from the 
soil by crops, and proposes to produce such compounds b 

the use of electric discharges of high frequency in eir, and, 
in fact, to develop Cavendish’s experiment on the production 
of nitric acid into a manufacture, The n electrical 
energy is to be obtained from waterfalls. In this proposal 
the author appears to suffer from the incomplete knowledge 
with which a scientific man is sometimes unconsciously 
afflicted when he looks over the paling surrounding the little 
scientific plot that he has laboriously cultivated. Mr. 
Tesla does not mention, and apparently is unaware of the 
fact, that any necessary amount of nitrogen can be fixed 
in the soil by the prosaic agricultural method of growing 
leguminous plants, such as clover, as one of the crops in a 
rotation, these co-operating with special bacteria, which fix 
and supply nitrogen to their roots by means of energy 
derived in carbon compounds from the plants. In this prac- 
tically simple process the energy used is obtained by the 
plant directly from the sun’s radiation, and to anyone whose 
vision is not absolutely bounded by the walls of a laboratory, 
the proposed production of nitrogen compounds by the 
waterfall and electric method must appear a very crude sub- 
stitute. It is к, that ul E E oe аге nd 
in various ways, especially as rds the proportion o 
the sun's available power utilised ; bat this ap 


compara- 
tively unimportant, in view of the almost, unlimited карру 
of such power. It would appear to a commonplace individual 


that patient work in the scientific study of such bacteria and 
crope, with a view to their more efficient working, with the 
help of artificial selection or otherwise, is a far more pro- 
mising “key for the solution of the all-important food 
problem” than any new method at present in prospect for 
obtaining human energy from the sun’s radiation or other- 
wise 


In the second place, Tesla proposes to substitute mechanical 
automata, more or less controlled by high frequency electro- 
magnetic radiations, for human beings in warfare. Judging 
from recent events, the supply of human energy” for this 
purpose does not appear to be limited, in this country at 
any rate; the real demand appears to be for an outlet for 
existing energy, and warfare in South Africa is preferred to 
office work in England. 

The remainder of the article contains a number of sug- 
gestions as to obtaining energy for mechanical and chemical 
purposes directly from sunlight, and from the heat of the 
earth and atmosphere; and its transmission by high fre- 
quency electric currents through the upper part of the atmo- 
sphere. The article does not contain one exact measurement 
or statement of an attained result, but it is accompanied by 
photographs of remarkable electric discharges, extending to 
100 feet long, in the air. These are apparently obtained by 
high frequency currents in large inductive circuits, tuned by 


means of condensers to rates from 50,000 to 180,000 ~ 
second, the pressure obtained being about 12 million 


volta! No indication is given as to how these 


account of discharge occurring in brush or “spark” form. 
Electricians, and poe other people, would have been 
grateful if a few pages of the article had been 


NEW PATENTS AND ABSTRAOTS OF 
PUBLISHED SPEOIFIOATIONS. 


NEW PATENTS.— 1900. 


Compiled expressly for this journal by W. P. Тномраон & Co. Electrical Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, Manchester 
and Birmingham, to whom all inquiries should be addressed. 


10,270. Improved low tension exploder or electric shot firing battery.“ 
G. Evans. Dated June 5th. 

10,2789. Improvements in controller regulators for electric motors." H. J. 
Happan. (The Garton Daniels Company, United States.) Dated June 5th. 
(Complete.) | 

10,912. Improvements in and connected with wireless telegraphy.” C. E. 
WiLsoN. Dated June 5th. (Complete.) 

10,818. * Improvements in electric storage batteries and conducting plates 
therefor.” J. C. FELL. (S. L. Wiegand, United States. Dated June 5th. 
(Complete.) 

10,319. Improvements in electric storage batteries.“ 
Wiegand, United States.) Dated June 5th. (Complete.) 

10,323. “Improvements in telephone cables, and in apparatus for producing 
same." Н. CassinER. Dated June 5th. (Complete.) 

10,326. “Improvements in or relating to ‘electrical stop-gear for steam and 
other engines or machinery." Dated June 5th. 

10,948. *''Electro-magnet machine." J. V. D. PLOEG. 
(Complete.) 

10,357. Improvements in and relating to electrical apparatus for surgical 
1s е purposes." Ją J. Hynes and Р. M. RaNpaLL. Dated June 6th. 
(Complete.) j 


J. C. FELL. (S. L. 


Dated June 6th. 


10,361. An improved flexible electrical conductor from any point of which a 

current may be taken." J. A. HALForD. Dated June 6th. 

Р 10,362, Improvements in caps for glow lamps." J. A. HaLroRD. Dated 
une 6a. 
10,366. Improvements in electric contacts." J. А. Нлгғовр. Dated June 
th. 


10,975. ''Improvements in the construction of plates for accumulators or 
7 batteries discharging heavy currents.“ J. GaRAssiNOo. Dated June 
th. i 


10,429. ' Improvements relating to electric ignition devices for internal com- 

bustion or explosion engines.” S. F. Еро and F. WiLLs. Dated June 7th. 
10,426. Electric safety appliances for lifts." F. GansS1DE, W. CARTER, and 
THE HYDRAULIC ENGINEERING CoxPANY, ІлмІТЕр. Dated June 7th. 

10,437. “Improvements in or relating to electrodes for batteries." A. 
MACKENZIE. Dated June "th. 

10,444. “Improvements in or connected with electric incandescent lamps of 
the refractory conductor type." G. PaTROUCILLEAU. Dated June 7th. (Com- 
plete.) 

10,451. “А containing box for electrical resistance material." А. H. Mayers. 
Dated June 8th. ! 

10,460. “Improvements in or connected with electric cars.“ A. RIED. 
Dated June 8th. 

10,476. An improved adjustable electric igniter or spark producer." A. 
BRAUN and THE Ear OSTERREICHISCHE MOoOTORFAHRZEUGE-FaBRIK. Dated 
June 8th. (Complete.) 

10,498. ‘Improvements in switches." W.R.Ripines and VERITYS, LIMITED. 
Dated June 8th. 
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10,502. Improvements in telephone systems.“ 
8th. (Complete.) 

10,509, “Improvements in electrical switches.“ 
Dated June Sth. 


10.511. Improvements in the manufacture of negative or spongy lead plates 
or elements for secondary batteries or electrical accumulators.“ THE ELEC- 
TRICAL POWER STORAGE Company, LiwiTED, Н. W. BuTLEP, and J. H. May. 

&ted June 8th. 


10,542, ** Improvements in and connected with electric wall plugs.” H. OPEN- 
HEIMER. (Aktiengesellschaft Mix & Genest, Germany.) Dated June 9th. 


10,543. Arrangement for limiting the length of the fuse of electric cut-outs.” 
Н. OPPENHEIMER. (Aktiengesellschaft Mix Genest, Germany. Dated June 


10,544. "'Improvements in and ;connected with quick-break switches." 
r OPPENHEIMER.  (Aktiengcs8?llscháft Mix & Gerest, Germany.) Dated 
une 9th. 


10,545. Improvements in and connected with switches or keys for electric 
lampholders." H. OPPENHEIMER. (Aktiengesellschaft Mix & Genest, 
Germany.) Dated June 9th. 

10,550. Improvements relating to amm-eters,’’ 
Goldschmidt, Germany.) Dated June 9th. 

10,579. "Improvements in and relating to electrically-controlled apparatus 
for shifting and locking railway points."  SikgMENs Bros. & Co., LIMITED. 
(Siemens & Balske, Actiengesellschaft, Germany.), Dated June 9th. (Complete.) 

10,590. ‘*Improvements in electric furnaces of great power." О. IMRAY. 
(Е, Morani, Italy.) Dated June 9th, a. 


10.587. Improvements in feeding and regulating mechanism for electric arc 
lamps." W.H. ARUNDEL., Dated June 9th. 


G. RrrTTER. Dated June 


N. N. Наон and B. SHORE. 


W. E. Evans. (Gans and 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. T'HoMPSOR 
and Oo., 892, High Holborn, W. C., and at Liverpool, Manchester, and Birming- 
ham, price, post free, 9d. (in stamps). 
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14,399. “improvements in or connected with electric instruments.” 
А. B. Blackburn and W. Т. Dated June 29th, 1898. Relates to a permanent or 


, elecsro-magnet carrying three pole-pieces the outer two of which are together 
equal in section to the middle one from which they are separated by thin 
| ces, in whioh the magnetic flelds are uniform along about 90? of the pole- 
pieces. The middle pole-piece is enolosed by & movable coil which is carried by 

arms on an ivory or like hub provided with hard steel end pins and with a 
copper counterweight. The pins turn in jewelscarried on non-magnetic bridges 
screwed to the pole-pleces. The pine are connected by flat spiral springs to 
fixed arms through which the coil is electrically connected, and by which its 
movement is controlled. The springs may act together or in opposition, being 
in the latter case made with different strengths or temperature expansion co- 
efficients in order to compensate for resistance variations. The magnet pole- 
pieces may be made by turning rings which are afterwards cut in halves by slits 
parallel to a diameter. The free ends of the pole-pieces are notched to reduce 
magnetic leakage to the adjacent ends of the magnet. The coil carries a 
pointer in front of a scale attached to the pole-pieces. The magnet is fixed ina 
case having & magnetic front, back and periphery; the periphery is enclosed 
in a corru copper or brasscovering. The terminal and attachment screws 
are set in long nuts, which are insulated from and secured in the case by porce- 
lain collars and insulating cement. Specification No. 17,577, A.D. 1896, is 
referred to. 6 claims. 


14,602. "Improvements in telephone enables.” L. T. B. Saunderson. Dated 
July 6th, 1898. Cables for telephonic communication are formed with one or 
more pairs of insulated wires enolosed in а flexible metallic sheath. The sheath 
consiste еа of an overlapping spiral of metal foil, and an open spiral of 
wire laid over the same. The sheaths of each pair may be in contact, and 
are covered with a common protective coating. The sheaths are earthed in 
ections or at each end. 1 claim. 


14,089. “improvements in electric motors aud dysnamo-electrio generators." 
Р.Н. Varley. Dated July 7th, 1898. Relates mainly to the construction of con - 
inuous or alternating current electric motors, but the improvements are also 
applicable to generators. The iron cores of the armature and field magnets are 
constructed of plates of soft permeable iron and, to reduce magnetic resistance, 
that part of the core between the winding апа the pole surfaces is made as 
short as possible. Multipolar armatures are employed consisting of a series of 
double-poled electro-magnets attached to & driving hub. In one form of motor 
the field cores are each built up of plates of soft iron, bent at right angles, and 
overlapp in such a manner that the yokes on which the coils are wound 
contain twice as many plates as the poles. In a modification each of the two 
magnets has а single yoke instead of а pair. Another form of motor is provided 
with & multipolar field magnet and multipolar armature both of which are 
wound with coils arranged во as to be ре to the plane of rotation. The 
armature coils may, however, be wound through slots in a pair of laminated 
discs connected togetber by a laminated yoke, in which case the windings are 
parallel to the axis of rotation. In some cases, ра in large motors, the 
tendency to sparking is prevented by winding each of the armature coils with 
two or more wires and oonnecting these to successive commutator sections, 
which are correspondingly increased in number. 6 claims, 


14,983. “improved means of making connection with electrio cables.“ R. J. 
Hatton and W. T. Honley's Telegraph Works Company, Limited. Dated July 9th, 
1808. Couplings or connections for the ends of concentric, &c., cables with 
means for sealing the insulation. In one form an earthenware case has a 
small opening at one end for the bared inner conductor to which a oonnection 
is attached. The outer conductor is fitted with a connection and the casing is 
closed by а plug. The casing is filled with insulating material before the plug 
is screwed in. In the case of a triple cable two perforated plugs are provided, 


and with a single cable the plug is solid. lolaim. (No patent granted on this 
application.) 


18,118. “ Pretective device fer Incandescent electrio lampe." R. Kas. Dated 
July 9th, 1898. Incandescent lamps for use in explosive atmospheres, by miners 
or others, arc mounted so that pressure on globes enclosing them disconnects 
them electrically, The lamp is supported in a globe and in front of a reflector 
by three hooked wires. The wire is carried by the reflector, which is screwed 
оп aring fixed on a back plate. The globe is carried by rings loose on the 
ring so that they can be moved bna id а small distance, against the pressure 
of four wire springs, which are carried by the ring and bear against parts of the 
ring. А cross bar on the ring extends through slots in the ring. Electric соп: 
nection to the lamp is effected by a switch pivoted оп a connecting plate and 
pressed towards a tixed contact by a wire spring. The switch is shown as held 
away from the contact by the interposition of a sliding stop which is pressed 
upward by a spring. The lamp is put in circuit by pulling down the stop which 
then releases the switch, but, if the globe is pressed backward, the cross bar 
opens the switch, allowing the stop to be again interposed by its spring. Ina 
modification, the sliding stop is not accessible from outside the globe, so that it 
cannot be withdrawn after the switch has once been opened; a separate sliding 
switch is also provided. 4 claims. 


15,140. ‘improvements in electric aro la ” H.H. Lake. (Straleusder Ворон. 
lampontabrik Geselischatt mit Besohrankter Haftung.) Dated July 8th, 1898. A 
clockwork feed is controlled by a shunt and series coils acting independently, 
so that feeding takes place only when the current is below normal, and the 


pressure above normal, simultaneously. The arc is struck by another series 
coil which acts on a core carrying the upper carbon, and which, in the 
arrangement described, is hung by a chain connected with the gearing and ё 
counterweight. The gearing drives an air fan. The shunt coil bas a fixed core 
and acts on an armature which is held by a spring so that an arm of it engages 
a star wheel on the fan ршде unless the pressure is above normal. The se 
coil acts on a horizontal lever in opposition to a spring, which holds an arm of 
шее below and clear of the air fan when the cuirent is below normal. 3 
i. ' 


16,039. "Improvements connect: d with celleotors fer electric raliways." н. €. 
Tayler and R. Garduer. Dated July Eth, 1,98. Relates to collectors for electric 
rtilways and tramways with overhead conductors. The swivelling support is 
mounted on the trunnion on the base between two rows of ball Dip secured 

by the cap and screw. The springs which lift the pole are attached to hooked 
arms on the hinged pole socket and to hooked ends of the T headed bolt, which 
is adjustably secured on the support by lock nuts. A spring buffer is provided 
to check the pole if the trolley escapes from the conductor. 7 claims. 


16,040. ‘“‘improvements in automatic cirosit breakers.” The British Thomese- 
Houston Company, Limited. (E. M. Hewlett.) Dated July Sth, 1898. Relates to 
apparatus for cutting out any one of a number of dynamos running in parallel 
should the electromotive force of the one be lowered a predetermined amount 
below that of the others. The core is wound with two coils, the former in series 
with the generator and the latter adapted to be connected in shunt with the 
maine. The movable armature carries contact fingers, the first striking a con- 
tact when it falls away from the core, and the second a contact on its return. 
Inclined guards у revent contact otherwise. 11 claims. 


16,100. ‘Electrical Influence machines.” W. R. Pidgeon. Dated July 9th, 1898. 
A machine may consist of two oppositely rotating discs, each several 
conoentric projecting cylinders, containing conducting sectors of such radii 
that those on one disc pass between those on the other. For this machine the 
sectors may be attached to thin sheet ebonite which is rolled into cylindrical 
form in one or more layers, and is fixed by screws in circular grooves cut in tbe 
discs. Contact knobs are fixed on the outsides of the discs. Otherwise sheet 
metal sectors may be supported in a mould shaped to form a disc with projecting 
cylinders in one piece of plastic rubber which is afterwards vulcanised. 5 claims. 


16,191. ''Improvemonts in means or apparatue fer use in protecting iren and steel 
by producing magnetic oxide thereupon.” А. $. Bower. Dated July ieee In 
coating iron and steel with magnetic oxide, an injector or other like apparatus 
is employed to cause a circulatéon of the gases so as to reduce the consumption 
of “live” steam. Air or other gases may also be introduced, as desired, into 
the circulation for removing rust, beating the pipes, &c. "The circulating gates 
are perfectly superheated, either by passing through tubes, or through masses 
of brickwork heated on the regenerative principle. For cooling the coated 
articles, the gases may be cooled during the circulation. The fireplace is deep 
and serves asa gas producer, and the gases are burnt in a chamber in which 
аге arranged the pipes for superheating the steam, &c. The iron articles are 
placed in the chamber. The s are caused to circulate by asteam jet, which 
пас them from the chamber through the perforations and slits in the pipe. 

claims. 


16,208. “improvements in electrio heaters.” I. E. Gold. Dated July lith, 
1898. Owing to the intricate complications of resistances, contacts, &c., this 
invention does nat allow of abridgment. 21 claims. 


16,340. “‘imprevoments in secondary batteries er electric accumulators.” J. J. 

у. Dated July 12th, 1898. The grid is in two parts or is made of one 

piece of material doubled on itself, and is provided with a number of inturned 

pieces struck up from the grid itself and serving to hold the active material in 
place. 1 claim. . ; 


16,348. ‘Improvements in phonogra өг aphop ” M. V. Gress. 
Dated J uly 18th, 1898. Consists of coin: reed nA incen ic apparatus driven by 
ап electric motor. 8 claims. - 


16,349. “Improvements im aed relating to moulds for casting electrodes.” 
E. Franke. Dated J үш, 1896. Relates to a mould for casting gratings made 
up of thin plates or ribs with а solid core. One half of the mould is fixed on the 

destal, while the other half can be moved to and fro by a rack and pinion. The 

aces of the mould are fo: med of two series of plates, one ies having zig-zag 
edges, and the other having straight edges, which coincidé with the bottoms о! 
the notches. The notched plates are fixed to the fixed frame, but the plates are 
all connected to a movable frame which can be moved to and fro by eccentrics 
turned by an external handle to which they are connected by toothed gearing. 
The object of this movement of the plates is to eject the castings from the mouk 
The mould is also fitted with horizontal ribs to receive which there are slots in 
the movable plates. A hanü mould is described in wbich the movable plates 
are igi enia by inclined planes brought into action by knocking tbeir projecting 
ends. aims. 


16,439. "improved diaphragm fer electrolytic apparatus." W. P. Thompses. 
(E. Longguth.) Dated July lach, 1898. Relates to diaphrams which are gas and 
water tight, are not attacked by the electrolyte or the products produced in the 
operation, and offer little resistance to the pas of the current. They are 
formed of a network or grating of iron, nickel, cobalt, copper or other s table 
metal, the network being entirely filled up with an amalgam of copper, lead, 
silver or other suitable metal, the mercury being always in excess. The 
amalgam is applied in a warm ty state, and hardens on cooling. An er 
planation of the reactions which take place is given when electrolysing 
potassium-chloride solution to obtain chlorine and caustic potash. 2 claims. 


18,443. ments in electrica! switohes." V Limited, and L.J. 
Steele. Dated July 14th, 1998, A shutter or screen is moved between the con- 
tacts to break the arc. In one arrangement a pair of fixed contacts are 
arranged behind or on the back of an insulating plate having two slots шош 
which the moving contacts pass. A sliding shutter is connected by the lin 
with the switch arm, and closes the slots when the switch is off. The handle, 
which is apring controlled, is titted with an adjustable stop. The switch may 
have a hinged back for obtaining access to the parts. In modified arrange 
ments, а pair of shutters is employed and the shutter or shutters may be 
arranged to rotate. Instead of connecting the shutters directly to the switch 
arm, they may be operated ы weights or ғргіпвв, which are released by the 
arm. The switch may have locking mechanism for holding it in either posi- 
tion. 6 claims. 


16,400. ‘“‘improvements in or relating to electrical time switehes.” of. B 
Browne and F. L. Martineau. Dated July l4th, 1898. Relates to time switches. 
The switch arm is moved to make or break contact by means of two cams 
mounted on an axle driven by suitable clock or other mechanism through а 
wheel. The cams are mounted on sleeves and are adjusted by wheels fitted 
with pointers, the times being shown on a dial. A spring or other means 
secures a quick break. 8 claims, 


16,600. “Improvements in electrio blocks.” H. Whidbourae and А. E. J. Ball. 
Dated July 15th, 1898. Relates to electric clocks. A current is sent from & 
master clock every time an arm which turns with the escape wheel and bears 
two pins, catches the lower bent end of a contact key which is pivoted on the 
escapement anchor. This cccurs and acts on terminals during the locking, and 
the movement of the anchor to give the escape disengages the contact key irem 
the revolving arm. The contact key may be placed further from the anchor 
arbor. 4 claims. 


15,573. '** An improved process for the manufacture ef metal paper by electre- 
metallurgy.” J. Landauer. Dated July 15th, 1698. To make metal paper, a 
cathode is formed of a plate of brass or alpacca (silvered German silver) care- 
fully polished and freed from great e on each side. The plate is well rinsed and 
hung in a bath consisting of a dilute solution of sulphantimoniate. After а 
coating of antimony has been deposited the plate is transferred to a copper 
bath, and a coating of copper deposited. It is then removed and dried after 
which а covering of paper, cardboard, linen or the like is glued or cemented cn. 
Finally the edges are filed and the metallic coatings and their backing strip ed 
off. According to the length of time the antimony was depositing so the 
finished surface will show the colour of antimony or that of the bigbly polished 
copper beneath. 1 claim. 


—— 
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i. s. a saving of 50 per cent. in weight is effected by the use of 
aluminium conductors as compared with copper from the 
point of view of equal conductance. Although the tensile | 
strength of copper wire may be taken as about 15 per cent. 
higher than that of aluminium wire for overhead conductors, 
the advantage still lies with aluminium, owing to its lightness, 
but the distance between the polessupporting the overhead wire 
cannot be inéreased in the proportion that would be suggested 
by a consideration of the tensile strength and the specific 
gravity alone, as the increased bulk of the aluminium wire 


fora given conductance renders the line more sensitive to 


wind pressure and snow. 

On the whole, however, the experience that has been gained 
of the use of aluminium in electrical construction has been 
such that it may fairly be said that for electrical con- 
ductors it has passed the experimental stage, a fact that 
would appear to be appreciated by the Pittsburg Reduction 
Company, who have recently installed some special plant for 
supplying the market with this metal. This company has 
erected four new 10-pole Westinghouse direct current gene- 
ratora, each giving 2,500 amperes at 300 volts, and driven by 


turbines, Besides these there are six other Westinghouse 


generators, each of about the same capacity as the above— 


namely, about 1,000 H.. To cope with the power required 


by the Pittsburg Reduction Company, the Niagara Falls 
Hydraulic Power and Manufacturing Company is putting 
in two new turbines. Such preparations are in themselves 
sufficient indications of what is expected of aluminium. It 
should not be overlooked, in this connection, that the British 
Aluminium Oompany at Foyers has not been idle, and is 


extending its works to cope with the demand for its products. 
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А few figures relating to aluminium conductors will be of 
interest, and the following details are taken from а paper 
by Mr. Frank C. Perkins which appeared in a recent issue 
of the Western Electrician. He instances the following uses 
of aluminium :—On the interurban line between Kansas 
City and Leavenworth, the aluminium oables have a 
sectional area of 350,000 circular mila, and about 100 miles 
of these cables have been installed. | 

The Standard Electric Company, of California, has an 
aluminium line 434 miles long, which transmits 1,000 Kw. 
at a loss of 8 per cent.; polyphase currents are used. The 
line weighs 419°4 lbs. per mile, the resistance of the entire 
line is 92 ohms, and the pressure is 25,000 volta. 

The North-Western Elevated Railway, of Ohicago, has 
installed aluminium feeders to the extent of over 150,000 Ibe. 


in weight, three sizes being used, of 785,000, 1,000,000, and 


1,800,000 circular mils sectional area respectively. The 


Hartford City Electric Light Company has recently installed 


a three-phase line for transmitting over 2,000 H.P. to a dis- 
tance of 11 miles, and for this alnminium cables of a sectional 
area of 342,000 ciroular mils are used, over 80 tons weight of 
aluminium being required. The cable has an ohmic resist- 
ance of 0°05 ohm рег 1,000 feet at 75° F., and a vonduo- 
tivity of 60. The comparative conductivity with respect to 
copper is guaranteed to be as 100 to 161°7, and the tensile 
strength not less than 27,700 Iba. per square inch, with a 
limit of elasticity at 18,000 Ibs. per square inch. The cable 
is carried overhead, the supporta being 100 feet apart. 

The question of price is naturally а very important one, 
but the actual price at which a pound of aluminium can be 
bought is not the final figure which the electrical engineer 
hasto consider. The cost of an aluminium conductor must 
be worked out on the basis of cost per given amount of 
energy transmitted with a given loss. Thus copper at £90 a 
ton, or 10d. a pound, would be equivalent, roughly, to 
aluminium at 20d. а pound, since the. weight of alaminium 
for the same conductance, as worked out at the beginning of 
this article, is about 50 per cent. that of oopper. Then from 
the point of view of efficiency for overhead cables, regard 
must be had to the increase of bulk for a given conductance, 
as compared with copper, and its influence upon the per- 
missible length of span for an equal factor of safety. 

Tho tensile atrength of aluminium is considerably increased 
by alloying it with a small percentage of foreign metal, but, 
unfortunately, the electrical conductivity is thereby much 
reduced. Thus, with 1 per oent. alloy, the tensile strength 
of aluminium is increased from 89,000 Iba. per square inch 
to about 45,000 Ibs. per square inch, or with 2 per cent. alloy, to 
about 55,000 Iba. per square inch, but the conduotivity will 
be reduced from 63 (Matthiessen’s standard) in commercially 
pure aluminium to 58 when 1 per cent. alloy is added, and 
to 54 when 2 per cent. alloy is added. The question of con- 
ductivity and tensile strength is one which can only be 
properly dealt with after a comprehensive stady of the con- 
ditions under which the line has to work. On broad prin- 
ciples a low tensile strength and relatively high conductivity 
would be requisite for overhead transmission work, and a 
high tensile strength and comparatively low conductivity 
would be advisable for telephone and telegraph and other 
small wires. 

The facta that aluminium is not acted upon by dry air, and 
that moist air only causes the formation of a harmless salt, 


namely, the oxide of aluminium, which forms an impene- 
trable coating on the metal, are points of distinct im- 
portance. 

The use of aluminium conductors for transmitting alter- 
nate current probably presents some advantages in comparison 
with copper. The self-induotion in an aluminium circuit is 
stated to be lees than that in a copper cirouit, the wires in each 
onse being the same distance apart, so that the drop in volt- 
age in the aluminium cirouit will be smaller, 

It is acknowledged that an alternating current does not 
flow uniformly in a conductor, and that the current density 
is greater near the surface. The increase in wires of lem 
than j or 1 inch diameter is so slight as to be negligible, 
and may be taken to be the same in copper and aluminium 
conductors. | 

The heating effect for a given conductance will be smaller 


in the aluminium wire, since the wire with the smaller sur- 


face will heat more for the same OR effect. Here again, 
althongh the difference is slight, it is in favour of aluminium. 

On the score of initial oost there is little to choose between 
the two metals, and where it is possible to use overhead wires, 
the advisability of employing aluminium is certainly worth 
consideration. ! 


——————M 


County Court Jurisdiction with regard te Tele- 
phones.—The case of the National Telephone Company v. 
the Tunbridge Wells Corporation, which was reported in our 
issue of last week, affords an illustration of the arbitrary power 
which our present system of statute law confers upon the 
local authority in matters electrical. It seems that the Oor- 
poration of Tunbridge Wells refused to allow the National 
Telephone Company to lay their lines in the town. The 
oompany be ed to the County Court Judge, who, acoord- 
ing to ision in the above case, has no juri to 
deal with the matter. This extraordinary anomaly comes 
about in the following "T the Telegraph Aot, 1863, 
а telegra up any street or road ina 
munici of Ше local 


the Postmaster-General, in whom the exclusive 
egrams (and telephone messages) is now 
By an Act passed in 1878 it was provided that 
where a local authority refuses to grant permission 

Poatmaster-General to break up streeta, he may appeal to a 
stipendiary magistrate or a County Court J одре, either of 
whom may give the necessary consent. By the Telegraph 
Act, 1892, the Postmaster-General is empowered to 

licenses to а company, but subject to the consent of the local 
authority to the breaking up of the streets. Under these 


alterations in their streeta than they formerly . 
In view of this decision, the accuracy of which we have no 
reason to doubt, it is ape that 
always an obstacle in the way of the National Tele- 
phone Oompany in their endeavours to provide a useful 
means of communication. Small wonder is it that, hampered 
with restrictions of this kind, the company is harshly spoken 
of. The trae significance of this case becomes = 
to view when we remember that the local authority 

selves desire to become of a system of telephonic 
communication within district. 
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BROWN, BOVERI & CO.8 EXHIBIT AT THE 
PARIS EXHIBITION. 


PROBABLY the most extensive electrical exhibit of any one 
firm is that sent by Messrs. Brown, Boveri & Co. 

The principal item is a three-phase 1, 500-K W. generator, 
giving 1,000 volts at 42*6 cycles per second, direct coupled to 
а triple expansion Sulzer engine running at 88 revolutions per 
minute, This machine is shown in the diagrams below, and it 
will be noticed that the armature is carried by two spider 
frames, which, besides stiffening the whole structure, are carried 
on trunnion rings cast on the bearings, во that а concentric 
position of the ar- 
mature with respect 
to the field magnets 
is assured. The 
whole armature is 
also capable of 


every 
accessible for ex- 
amination and 


This construction 
has been copied by 
other makers; in 
fact, generally 
speaking, Continen- 
tal practice of the 
present day appears 
5 о 

what might 
be called the Brown 
school or system of 

. For ex- 
ample, the use of cylindrical magnets with rectangular 


le-pi не юаш о of bare copper on edge; 

fy- Peels with double seta arms, between which are 
! the pole-bolis; the armature conductors wound 

tunnels in the core, which are lined with seamless 
insulating tubes, &0. 

In thè Russian section, Messrs. Brown, Boveri & Co. 
have ied а 850-H. . three- alternator, giving 190 
volts and 40 cycles per second when running at 92 revolu- 
tions per minute, This machine is direct connected to an 
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Through the Swiss Locomotive and Engine Works, Win- 
terthur, for Fourvière, close to Lyons. | 

One oontinuous-current motor, 150 H.P., 500 volta, 680 
revolutions, for railway work. 

Two oontinuous-current motors, 25 H.P., 500 volta, 850 
revolutions, for railway work. 

Goldstein Pumping Plant, Frankfort-on-Main. | 
One asynchronous single-phase motor for an output 
185 H.P., 2,850 volte, 45:3 cycles, 670 revolutions, for direct 

connection to Sulzer centrifugal pump. 

Through Messrs. Bell & Co., Kriens. 

One continuous current motor, type 0/1, 14 H.P., 220 volta, 
1,800 revolutions. 

One continuous 
current motor, type 
0/2, 4 H.P., 220 
volta, 1,980 revo- 
lutions. 

Three continuous 
current motors, 
type 0/8, 5—8 H. ., 
220 volta, 1,220 re- 
volutions. 

One continuous 
current motor, 

0/5, 12 H.P., 440 
volta, 850 revolu- 
tions, 


Through Messrs. 
„ — Escher-Wyss & Co., 
Aurica 


| sd One continuous 
— current motor, type 
zs —À 0/10, 48 H. P., 440 
MP volta, 350—450 re- 
volutions for direct 
coupling to pump. 
One continuous 
current dynamo, type 0/8, 24 H. p., 440 volta, 400—500 
revolutions for direct coupling to tarbine. 
Through Ad. Saurer, Arbon. 
One three-phase motor, No. 8, 2 H. P., 190 volta, 50 cycles, 
1,500 revolutions. 
One three- 
1,500 revolutions. 
One three-phase motor, No. 1, 0°25 H.P., 190 volta, 50 
cyclea, 1,500 revolutions. 
Through Compagnie Electro- M écansque, Paris, for Rose Bros. 


motor, No. 8, 1 H.P., 190 volta, 50 cycles, 


“ve E \\\ -— >. I 
N 
ELEVATION. у Brpz View. 
engine by Меватв, Bromley Bros., of Moscow. The design is One single-phase motor, No. 8, with wound rotating part 
shown in fig. 1, and it will be seen that it is on the lines of and slip rings, 15 H. P., 110 volte, 42 cycles, 840 revolutions. 


the Niagara generator, that is to say, the poles are fixed 
inside the overhanging rim of the fly-wh In this way 
considerable fly-wheel effort is obtained, whilst the magnetic 
pull of the poles on the stati armature is in opposition 
to centrifugal force. Messrs. J. J. Rieter & Oo. are exhi- 
biting a similar machine in the Swiss section. 

Besides the above-mentioned machines, and a direct- 
driven exciter for the (Sulzer engine) 1,500 Kw. generator, 
there are many other machines scattered about the electricity 
building, &c. The following is a complete list :— 


One single-phase motor, No. 7, 10 H. P., with wound 
part and slip rings, 110 volta, 42 cyclea, 840 revolutions. 

One single-phase motor, No. 6, 7 H.., with wound 
rotating part and slip rings, 110 volts, 42 cyoles, 1,260 
revolutions. 

For Farcot. | 

One single-phase motor, No. 94, 25 H.P., with slip rings, 
110 volta, 40 cycles, 800 revolations. 

One single- motor, No. 5, 34 H.P., with short- 
circuited rotating part, 110 volts, 40 cycles, 1,200 revolutions, 
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For Compagnie Electro- Mécanique. 

One three-phase generator, type WA. 5/16, 10 H.P., with 
two bearings and direct coupled exciter, 200 volta, 40 cyolea, 
300 revolutions. 

One three-phase motor, No. 6, 10 H. P., with slip rings, 190 
volte, 40 cycles, 800 revolutions. 

One three-phase motor, No. 8, 1 H.P., 190 volts, 40 cycles, 
1,200 revolutions. 

One three-phase transformer with oil insulation, output 
160 xw., three-core type, transformation ratio 8,500 volte to 
120 volta. | 

One continuous current motor, 0/8, 25 H. P., 440 volts, 460 
revolutions. 

One continuous current motor, 0/4, 9 H. P., 440 volta, 1,000 
revolutions. | 

One single-phase motor, No. 6, 7 H.P., with slip rings, 190 
volta, 40 cycles, 1,200 revolutions. 

One single-phase motor, No. 8, 1 H. p., 190 volta, 40 cycler, 
1,200 revolutions. 

Two single-phase motors, No. 2, 1 H.P., 110 volts, 42 
cycles, 1.250 revolutions. 

For Trocadero (Pumping Plant for Cascads). 

One three-phase motor, No. 18, closed type, 110 H.P., 
2,000 volts, 50 cyoles, 750 revolutions. | 


i 


A POWERFUL ELECTRIC PUMP. 


In a recent issue of the Scientific American Mr. Chester 
Haile described the pumping station and filtering trench, 
&o., at Austin, Texas. | 
It was found that to secure а lasting supply of water, 
the best course was by the filtration either nat 
or artificial. The city decided to build another pumping 
ant in addition to the one already in use at the artificial 
am, 24 miles: nearer the city, and on a large deposit of 
filtering sand beside the river, About two years ago this 


station was _com- 


in diameter and 24 inches stroke, making 26 revolutions per 
minute. E 

This pump is driven by а synchronous motor built by the 
General Electric Company. running 600 revolutions per 
minute. It has been in тош for about one year, and 
much experience was gained, in the installation of this set, 
to assist the superintendent in the design of another pump. 
It was found after a careful examination that 86 per cent. 
of the energy delivered to the motor came ont in the shape 
. of water to the general system. . 

The ience in the installation of the first pump 
pointed strongly towards a triplex pump and a slower 


. THe cit 


running motor; and after several months of careful study 
and deliberate calculations, in November of last year à 
second pump, of the triplex pattern, six million gallom 
capacity, designed to run 25 revolutions per minute, ww 
designed by Superintendent Patterson, and drawings of 
same made by Civil Engineer Charles R. Watts, and an 
order was placed with Henry R. Worthington. 

This powerful pump has lately been completed, and 
Aelivered by its makers to the city of Austin, at a сові of 
$29,000. It is run bya 800 Kw. synchronous motor making 
100 revolutions per minute. The advantages of the triplex 
pump are that it will maintain a more constant on 
the mains, and be much easier on the motor. pump is 
an outside packed plunger pump, 184 inehes in diameter, by 
24 inches stroke, and the two pumps together will deliver 
10,000,000 gallons of water per day into the mains. 

A great deal can be said in favour of synchronous moton 


for work of this character, they being very efficient, giving 


absolutely constant speed under all conditions, and standing 
an immense amount of abuse, their only failing being lack 
of starting effect, and this has been provided for by getting 
the motor up to ‚апа starting the pump by a very 
large friction clutch. When onoe energised they can be 
overloaded to the extent of 800 per cent. before dropping 
out. 

By the oonstruotion of this new filtering plant, Anstin will 
secure 10,000,000 gallons of filtered water, which cannot be 
polluted and become dangerous for drinking purposes ; a 

ger which exists in water drawn direct from the rivers.. 


ELECTRIC OAB SYSTEM OF PARIS’ 

of Paris is provided with an electric cab service 
whieh, а C 
is now rapidly ooming into successful operation. m 


pleted, its dimen- rale des Voiture 
sions being 50 by which 
50 feet, and the the cabs in the city, 
‚ pumping pit was so some time ago mae 
situated that the an addition юй 
umps would never existing 
ift water over 15 just outside есу 
feet. The water for limits, and 
this station was erected а number 
taken from filtering of buildings юк 
trenches by large commodate the 
reciprocating power electric system, in- 
pumps, driven by olnding a powe 
electric motors, house, accumulator 
power being trans- building, carriage 
mitted from the ouse, &. 
main power plant. After a number 
Three filtering of tests, the oom 
{тепоһев are con- y decided to 
nected with the adopt the type 
pumping station b cab shown in out 
600 feet of 24-inc illustrations. 20 
cast-iron suction cab body, which В 
pipe. The first interchangeable, 5 
pump installed was supported on 4 
a four million gallon frame w 
Worthington du- A PowxRrFUL ELxcTRIC Pour. upon the front azk 
plex pump. with by two elliptic 
plungers 194 inches and up 


eprings 

the rear axle by two springs placed longitudinally, this 
ition being adopted. to give more room to the motor und 

ifferential. The case containing the battery is su 

underneath the frame of the vehicle, this arrangement per 
mitting of an easy replacement. The motor drives the ree 
wheels by means of gearing, the wheels being of wood 
with solid rubber tyres. To steer the vehicle the forward 
truck is turned by means of a hand wheel in front of tbe 
motorman’s seat. To the springs of the cab are den 
wrought-iron arms supporting a bronze crown upon wbic 


* Scientific American. 
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turns a similar crown attached to the frame. A series of 
rollers is provided to diminish the friction between the two 
crowns ; the lower one carries a central pin upon which it 
turns. This-erown is toothed around its periphery and 


engages with a pinion on the lower end of the vertical 


steering shaft. This shaft up through an iron 
column shown in the front of the cab, where it ends in a 
pinion, this being turned by an endless screw worked by 
the hand wheel ln tbis way the motorman steers the 
vehicle, | 

One of the accompanying illustrations shows the 
arrangement of the motor and back part of the cab. The motor 


Сдв on RaiszD TRACKS; TROLLEY WITH FRESH ACCUMULATOR 
BENEATH. 


is of the Lundell-Johnson type: it bas four poles, and is series 
wound. It differs from the usnal type of motor in having 
two commutators, one on either end of the armature, this 
latter ha two series of windin The field coils are 
also divided into two separate uits, thus permitting 
several. different combinations of circuits to regulate the 
speed withont changing the battery connections. The 
weight of the motor is about 96 kilogrammes, and it 
gives from 8} to 4 H. p., with a speed of 1,500 revolutions 
per minute, when the cab runs normally at 16 kilometres 


which a series of wires pasa in front to the controller. The 
controller is placed under the driver's seat, where it is 
entirely enclosed. It consiste of a small drum with rubbing 
contacts, of the usnal type, placed horizontally. The shaft 
is provided with a pinion on the left-hand side, engaging 
with a toothed sector, the latter being coaneoted to a lever 
on the ontside of thé box and within easy reach of the hand. 


The different speeds are obtained by combining the field and 


armature circuits of the motor. The battery conneotions 
remain unchan The two electric brakes are also 
operated by the controller, and the cab has one cylinder 
brake as well as the ordinary brake вБоге; these are arranged 
to cut off the current: when the brake- pedal is applied, 

The electrical plant necessary to charge the batteries oon- 
sists of a boiler room and a dynamo room. It contains two · 
engines of 250 H.P, each driving a. dynamo of the Alioth 


OAB WITH UNDER-HUNG ACCUMULATOR IN PLACE. 


t | The dynamos have each a capacity of 1,200 amperes 
4 110 volts. * ench d o ош. flexible cables of 
large section pass to the switchboard, which is in a gallery at 


-one end of the station, and from there the conductors lead to 


the accumulator charging rooms. 

The rooms set apart for charging the accumulators form 
one of the original features of the plant. They are arranged 
so that the batteries may be easily handled and the opera- 
tion of charging carried out rapidly. Two charging rooms 
are provided, one on the ground floor and the other in the 


CHARGING Room. 


per bour. The pinion seen on the left of the motor is 
of rawhide, having 22 teeth, with steel endplates, and 
engages with the large gear wheel of 81 teeth placed upon 
the crown of the differential. At each end, the shaft of the 
differential is supported by a long bearing, and carries on 
its outer end a chain wheel of 19 teeth, seen on the left, 
which drives the rear axle. The motor is supported on 
a bronze Es which, in the rear, is pivoted around a 
shaft placed in line with the centres of the driving wheels. 
This plate is supported on its inner end by a coiled spring 
resting apon a horizontal bar. The different circuits of the 
motor pass into a series of connecting posta at the top, from 


MoToR AND DRIVING GEAR. 


second story; the former is shown in one of the illustrations. 
In the centre runs the main track, bringing the acoumulator 


boxes, mounted each upon its truck, to the desired points. 


where they are rolled out upon the elevated side platform in 
front of the charging post. The latter consist of a number 
of panels placed along the wall above the accumulators, each 
panel being connected with the main circnit. The current 


is measured by an ammeter at the top, and the circuit 
to а rbeætat below. The panel is completed by a switch 


and a pair of fusible cut-onta, from which the cables pass 

below to the accumalators. The lower floor has 54 of these 

charging panels and the second floor about the same number. 
E 
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The main current is distributed to the charging posta by a 
switchboard placed at each end of the room, and 


from acid fumes by a glass panel. The rooms, above and 


below, have cement floors, and tarred wood is used through- 
out. The accumulator boxes are carried to the second floor 
dy а hydraulic elevator; for this two pumps are provided, 
each driven by an Alioth motor of 6 H. P. 


The type of accumulators used is that controlled ‘by the 


Société pour le Travail Electrique des Metaux. The 
elements are of the mixed type, the р plates being 
composed of в number of flat and slightly corrugated strips 
of lead placed one upon the other and soldered at intervals to 
the central cores and sides of the plate; the negative plates 
are of reduced chloride of lead, contained in a lead grid. 
Ebonite oells are used, with a false bottom, and between the 
plates is placed a thin corrugated ре ebonite, pieroed 
with small holes, For each cab, 44 are used, weighing 
750 kilogrammes ; their capacity is about 175 ampere-hours, 
and the current taken by the motor varies from 20 to 60 
am so that a battery should allow a distance of 50 to 
60 kilometres. The cells are placed in an iron-bound wood 
box, which is suspended by four chains, the points of sus- 
pension being supported upon springs. The battery has 
thus а double suspension, taking into account the springs of 
the cab. The box is prevented from swinging by a system 
of tie-rods. | 
The question of replacing the accumulator boxes in the 
cabs as they come in from service is an important one, as 
there sh C The 
cab, as it comes in with its exha battery, is brought 
under the gallery and rolled upon an inolined track. The 
battery is thus at a considerable ae from the ground, and 
this permits the truck to be rolled under it upon a track 
arranged for the p Below the cab is a hydraulic 
elevator, worked by a lever near by, which lifta the truck to 
the height of the battery; the latter is thus raised, as this 
its the uncoupling of the suspension chain and tie-rods. 
e latter is then lowered with ita truck to the level of the 
rails and rolled into the charging house; a fresh battery, 


also ape its truck, is brought out and put in place by | 
reversing 


the operation. In this manner the driver is not 
obliged to leave his seat while the battery is being replaced. 
During this time the motor is examined and put in order by 
a lid in the rear of the сар, or by removing the interior 
cushions of the cab and opening the seat. At nt six of 
the inclined tracks or elevators have been ins . | 


THE HUDDERSFIELD CONVENTION OF 
THE MEA. 


In our notice of this annual gathering last week we briefly 
alluded to the 5 dinner given to the delegates 
"m тнв by Mr. Ј жр s ВН 

t day's proceedings. It was a compliment as graceful as 
it was ошаш and, if for nothing else, those who were 

resent will always retain pleasant recollections of; the 
Huddersfield convention. 

Mr. Ferranti, with his happy knack of saying the right 
thing at the right time, voiced the feeling of the guests, 
when in his reply to the toast of the “ Electrical Industries," 
he pointed out how the progress of electrical industry had 
developed many other businesses, but none more fully than 
the manufactures of their good hosts that night, and he was 
sure no firm in the country had done more to supply their 
central stations with all sorts of excellent fittings that 
of Messrs. Hopkinson. 

Alderman J. Lee Walker was also happy in his apprecia- 
tion of the public н of Mr. Hopkinson, who had not 
waited for the municipality to act, ав was generally the case, 
but had taken upon himself the duty of providing that 
hespitable entertainment. 

n Thursday morning the following papers were read in 
abstract and discussed :—“ Power Supply by Single-Phase 
Motors,” by T. P. Wilmshurst ; “ Notes on the Maintenance 
of Motors on Hire from an Electricity Works,” by C. A. L. 
Prussman; Combined Management of Tramways and 
Lighting Departments,” by В. O. Quin ; and “ Methods of 


opkinson, as the final act in the 


Reducing Light Load Losses," by Н. L. P. Boot. The 
papers on * Electric Motors” we publish in abstract to-day, 
together with & brief discussion thereon; Wednesday's 
papai on the “ Means of Stimulating a Demand for an 
lectric Supply,” we treat jointly, giving also the views of 
those who discussed the pointa advanced. We shall go on 
from week to week commenting on, in our usual manner, the 
papon read before the Convention. 
he Mayoral Garden Party in the afternoon was somewhat 
marred by adverse weather, which was anytbing bat favour- 
able to outdoor gatherings. but some 900 ladies and gentle- 
men were received by the Mayor and Mayoress in Beaumont 
Park, and made the hest of it under the ciroumstanoes. 

In the evening the Association dinner, under the chair- 
manship of the President, Mr. A. B. Mountain, was held. 
The principal speech of the evening was that of Sir J. T. 
Wodehouse, M.P., who, in replying to the toast of “The 
Guests, gave what was practically an address on municipal 
trading :— | 

We could not e said the , the of electrica 

alt there heir Аво Бано en масса. 


energy. His honourable colleague who 

sented the county division in which Huddersfield was situate 

been engaged for the last five or six weeks as chairman of а 
it 


- 


information wbich bad poured into his mind 
experts during the last five or six weeks over which the i 
extended. Не was sure, also, it would have been of the dee 
sible interest to every one of them if Bir James Kiteon 
himself able not only to attend, but also to tell them what 
mittee intended to do with the Bills now befcre them. He 
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the present session the scheme 
Oommittee, they all believed that in time, when it was- 
стар it would receive the sanction of Parliament. 


Oorporations, and had been engaged in шшр work for nearly 20 


і 
е 
Ё 
R 
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tricity was the great cause of the action of those who objected to 
municipal trading, and who wished to limit the powers of the mani 
cipalities in those directions. As Alderman Pearson had told them, 
be himself was a thorough believer in municipal trading at all events 
with all those matters which concerned the the health, and the 
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h 
mittee appointed by Parliament to deal with the question of tele- 
phones two years ago, and took an active part in the consideration ol 
the Bill introduced by the Government last year. 


8 
| 
А 
i 
H 


had before them, that such enterprises could only properly be 
; present Government had steadily &4 

against State enterprise in this direction. They had deemed 

taking over all 


that, he held that not only the ches bat the best and the mos 
efficient way in which to d telephony in this country 
was by municipal enterprise. Those who first em upset 


manici 


other enterprising towns, 


municipalities would only have the courage, the same 6 6 

would be applicable to telephony, the principle in each case being 
exactly the same. It n established to the satisfaction of the 
Parliamentary Committee that out of the number of telephonic 
messages. sent in this country something like 95 per cent, be 
believed 98 per cent., were local messages, and that only 2 per озі 
or 5 per cent., if they took the larger amount of cases, "M З. 
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for a single VV po 


o 
from resulting in any curtai 
would on he other 


could be no greater and no more than to 
under-pay public officials. There was, he said again, a fature 
before them. They wore closely associated with municipal enterprise, 
and through them he believed the future developments would come. 
association therefore grow in im and in power 
ouncillor Тно then pro the toast of “The Municipal 
Electrical Association,” and the President, who was warmly received, 


necessary undertaking for any community. 
of this kind. 


country that not more than 
мы үнөн ыйа реет A a into this question at all. It was a matter 
well worthy of consideration. а 


Mr. W. A. Onamun submitted the toast of “The Hleoctrical 
Industry,” after an exceedingly humorous history of its rise and 
proren: and i 


opinion that some of these developments would not be so long in 
being perfected, for things were moving much quicker than they used 
to do. He directed their attention to the great schemes involved in 
the general power Bilis, and pointed ont that though they were 
instituted by private people for private gain, the resulting advan- 
ат чр cay кла маланы and шыу Weald сш 
ап 

Hs also dealt u гд fact that municipalities, working in 
some great combination—and this was generally prevented through 
ealousies of each other—could not give the public the same privi- 
as could companies covering a wide area. He defended the 
principle, but cared not whether the work was done through the 
m ities or private com so long as the country and the 
publio received the benefits w would flow from the carrying out 
of these great schemes. 

Mr. Н. MoLanzn, of engine building fame, also responded. 

On Friday the final meeting was held in the Albert Hall, 
Leeds, when no fewer than five were nted for 
discussion, two on “The Distribution of Electricity in 
Scattered Areas,” by L. Andrews and G. Wilkinson, one on 
“Maintaining Certain Portions of Electrical Distribution 
Systems at Earth Potential,” by О, Н. Wordingham, one on 
“Impressions of Present American Tramway Practice,” by 
A. E. Le Rossignol, and one on Protection of Telegraph 
and Telephone Wires,” by В. C. Quin. 

Luncheon was afterwards offered to those present by the 
Lord Mayor of Leeds, and the afternoon was oocupied in 
inspecting the electricity works and tramway power station 
and car sheds. Thus ended the Association's practical work 
(with which Mr. Mountain should have every reason to be 
well pleased). Saturday morning being devoted to the usual 
business matters of the Oouncil. 


5 has 5 to the кста 
of а paid permanent secretary, and this is а step in the 
right direotion, for given a youthful James Forrest, а 
Tadsbery, or a 


oMillan, the Association ought to ily 
| develop in numbers and usefulness, and become a he posta 


Examiner, on their enterprise in printing the 


in the electrical world. Much depends upon the pomon 
selected, for many institutions are what the personality of 
their secretaries makes them. We hope the choice of the 
Connoil will be a judicious one. 

We should be remiss in our duty as journalists did we 
neglect to offer our hearty congratulations to our con- 
temporaries, the Huddersfield Daily Chronicle and Py 
papers read, 
and for their very excellent and generally correot reporta of the 
discussions thereon. The representatives of these ne 
had an arduons task to perform and they acquitted them- 


| selves with distinction. 


To the Huddersfield and Borough Olubs also, we extend 
our thanks for the welcome accorded to those who attended 
the Conference, an act of thoughtful consideration to 
strangers in a strange land, which was highly appreciated. . 


THE VOLTA EFFECT. 


Pror. LopaE's presidential address to the Physical 
Society on the cause of the Volta effect, and the discussion 
which took place at a subsequent meeting have emphasised | 
his position in the matter, bat have not drawn any reply from 
his opponents, with the exception, if we remember right, of a 
telegram from Lord Kelvin to say that his opinion was 


. unchanged. It is probable that Prof. Lodge’s view of the 
-. phenomenon is now generally taken, and that the opposite 
bai Opinion owes ita importance to the sup 


of but one dis- 
tinguished individual. The question which has slept for 16 
years has been revived only by the occasion of the Volta 
centenary, and with diminished interest; and is unlikely 
ever to be debated again with mach warmth. The difference 
between the views, which at one time seemed so great, is now 
curiously small, A note for the purposes of record may be 
made of the recent discussion. 

Experimental evidence on the question whether the source 
of the Volta effect is in the difference between the tendencies 
of zinc and copper to combine with the surrounding mediam, 
ot in a tendeney to combination between the two metals 
themselves, has been sought in four ways. One way is to 
pass a current of electricity through the junction, and o 
the heating effect. A second way is to observe the effect on 
the Volta foroe, of actions at the metallic junction. A third 
way is to observe the effect of altering the nature of the 
surrounding medium. The fourth is to cause combination to 
take place between the metals and the surrounding mediam, 
or between the two metals themselves, and to ascertain how 
closely the heats of combination in either case correspond 
with the measured value of the Volta effect. 

The first of these, viz, the heat еер at & junction 
by а current, has not been referred to by Prof. Lodge, and 
this is curious, because the argument based on it by Maxwell 
as conclusive against the contact h is is, to some 
people, the most easily tangible objection to Lord Kelvin’s 
view. If a current flows from zinc to copper through a 
junction, and if the potential of the zinc is higher than that 
of the copper, electrical energy disappears at the junction, and 
must be converted into another form. There is no chemical 
decomposition, nor formation of alloy, and (excepting the 
Peltier effect, negligible in this connection) there is no heat 
developed. No other form has been suggested in which the 
energy can away, and henoe it is inferred that the zinc 
and copper at their junction are not at different potentials. 
Now, certainly the zino is positively charged, and the copper 
is negatively charged, and leas work is done in carrying a 
charge from the surface of the zinc to any external point 
than from the surface of the cop Since the two metals 
are at the same potential the work done in carrying a charge 
from a point inside either to the same external point is the 
game, and consequently the work done in carrying it through 
the zinc surface must be greater than through the copper 
surface. In other words, there must be an electromotive 
force at the copper air surface, or at the zinc air surface, or 
at both ; and the difference between them is the Volta force 
plus the small Peltier force. 

The only action at the metallic junction which has been 
found to effect the Volta force is heating or cooling it. 
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Experiments made in this way have shown the existence of a 
true contact foroe, the Peltier effect, of an order of magnitude 
far lower than that of the Volta effect, The argument by 
which the value of the contact E. M. F. is deduced from the 
experiments, leading tothe equation, ух = T . d x|d T, is 
fally апа explicitly by Prof. Lodge, but not by its 
author, Lord Kelvin. "The interpretation of the equation is, 
morever, a subject of some controversy with Prof. Perry, but 
the grounds of his view are not very clear. 

The most satisfactory experimenta yet made on the effect 
of changing the nature of the surrounding medium are the 
- recent ones of Mr. рн ию сы OA geet the 

Volta effect between platinum and iron from + 87 volt in 
oxygen to — 60 volt in hydrogen by exhaustion and heating. 
His work was referred to by Prof. Lodge, and by Prof. 
Armstrong, in terms of warm praise, and both expressed a 
word E a 5 on the ee пое ire: 
to act, however, out very c y Mr. Spiere, 

boch metals with 


’ 
the two theories. Mr. Spiers’ results and method are likely 
to be very valusble, when better knowledge of the subject 
enables us to in them clearly. 

In experiments on the differenoes between the heats of 
solntion of metals and their alloys much work has been done 
in recent years. Sir Wm. Roberts Austen obtained figures 
for the heat of formation of brass which corresponded fairly 
with the figure obtained from the Volta effect and support 
Lord Kelvjn’s view. Mr. J. B. Tayler has experimented on 
the heats of solution in meroury of mixtures of metals and 
their alloys in order to determine the heat of formation of 
the alloys. * On tbe assumption that the solutions obtained 
are identioal, the difference between the heat of solution of 
the mixture and that of the alloy is the heat of formation 


‹ | agreed neither with the Volta effect, nor 
the Peltier effect, hat were considerably nearer the former 
than the latter.” | 

Experiments have also been made by Dr. Galt and by Mr. 
Baker by dissolving in nitric acid, but it was understood 
that in these cases the results are unsatisfactory through 
uncertainty as to the exact products of the operation. Dr. 
Armstrong made an interesting suggestion that solation in 
bromine was а more i 


been no reply. A challenge which is not taken up is ineffec- 
tive. So far as the evidence goer ph measure- 
If the chemical 


Овлртив IV. | 
Some Recent Modes of Regarding the Mechanism of the Chemical 
Force, 

sender DO MEDGE “alent reges es а the 
oxygen bring a momen transfer of e 
hich 5 
The tuots are (1) tbe fact of chemical 
17177... ш бео) 
metals, and (2) the that oxygen atoms are, at any rate some of 


because of “ the рон ty o 
matter" as Faraday in his ice- t put it, or because of 
the of electricity, or no avenue for 


тое аны о шере ролы зае no charge. The 
zino is somewhat in the condition of an insulated sphere surrounded 
by a concentric vely charged shell, so faras the interior of the 
Outside the conditions are different, and the 
cause of the stress is different. There are no lines of electric force, 
there is no electrical difference of potential; whatever force or 
tial difference exists between isolated sinc and sir is chemical 
ite nature—the result of the chemical affinity. This force may be 
due, as Helmholtz puta it, to a specific attraction of zinc for eleo- 
tricity, or 16 may be due to a specific attraction for oxygen; bat 
whatever it is due to,so long as the surface is homogeneous, it is 
pape it results in no energy transformaticn or work done, it is 
a 


on the surface atoms, the oxygen atoms approach 
slightly nearer all round, the su molecules all round are 
sed, their negative inwards, va poles outwards, 
a double layer is set up on the sinc, and lines of force appear all 
throag surrounding diélectric. These lines reach from the sino 
free surface to the copper free surface, distributing themselves 
according to the ordinary rules of electrostatic capacity, and thelr 
босанса om the copper constitute ifa negedive charge. In other 
words, the oxygen atoms are htly further removed than before 
from the , and it is to extent protested even from its 
previous t a doe c apa 
atoms have approached slightly nearer to the sinc. Thus my 
із not a doctrine of chemical com bat of макы крк 
The oxygen atoms а h nearer the sino, reoede further the 


copper, and by these slight motions produce the whole 
at this, 16 may be said, is nothing but a voltaic cell, except 
the electrolyte is replaced by a dielectric, and so the current is 
momentary, not continuous. Precisely, that is my meaning. 

pass, there 


otricity the o 8 o 
denser, and accordingly there will be a perceptible amount of sinc 
oxidiced. Your mere approach of oxygen atoms withont combina- 
tion will no longer serve. 

At this point I appeal to arithmetic. The charge on an atom is of 
кесет ee The oxygen atoms immediately 


ionisation, 
Oertainly I need molecules capable of 
polsrised electrically, but that at the present date will hardly be 
w 


denied to any material molecules whatever. 


Very well, then, if for any reason 
density of the in either face 
10—! = c 10 


olta 
by such an electrical double layer, by such a chemical layer 
etallic surface. 


of straining atoms,ata m 
di gee well explained for metals in absolute 


polarisation, of course will 
molecalar condenser into the newly formed condenser; for they 


the other. 

But since the molecular condensers are to retain their original 
potential difference, this supply of electricity can only be given by ^ 
change in their capacity such 


or х3 10—26 


the hundredth-thousand part of molecular magnitade. 
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Thus the diminution in thickness of the double layer, or the 
approach of the oxygen atoms, in an extreme oase, bas only to bea 
hundred-th th part of their whole distance. This can hardly 
ae | combination; indeed, i$ is a scarcely perceptible 
; emical approach. 

But in another way it amounts to this—that if the о atoms 
varied their distance from the sino and the 


denser 
a density of 100 C. G. B., which is consider- 
ordinary air can stand. 


denser 
and this is exactly what is done in an ordinary voltaic cell. 
— —————ÁÁá——ÁÓÍ— 


THE ROYAL SOCIETY CONVERSAZIONE. 


THE second oonversazione of the Royal Society was held 
at Burlington House on the 20th inst. The electrical 
exhibita were more numerous and of greater interest than 
at the last conversszione. | 

Mr. Mackenzie Davidson has now perfected his stereo- 
scopic fluoroscope, the instrument exhibited being much 
more compact and efficient than the model exhibited last 
year. This instrument enables an observer to see shadows 
cast by the Röa 


ents 
are seen. Only опа induction ooil is used in this - 


by the Röntgen rays. "we — 
rotary mercury was exhibited Mr, 
Mackenzie Davidson. In ita simplest form it xt i of 


a small eleotrio motor, with a single copper blade, 
on the 


ake and rapid break takes place during each 
obtained with applied vo 

varying from 12 to 100 volta; the latter v implies а 
gie erg ap ximating to that of the Wehnelt break. 

Prof. W. E. Dalby showed a model to illustrate and experi- 


ment upon the balancing of four-cylinder engines. The 


Dalby’s vii ere the masses of the pistons are во 
arranged that their accelerations counter-balance each other. 
Mr. R. Evershed exhibited his frictionless motor meter. 
This meter is of the type first described by Ayrton and Perry 
. in 1882, In the Evershed meter the friction of the motor 
bearings is reduced to an insignificant amount by magneti- 


brushes on the commutator is eli 


These were 


` an apparatus for 


cally suspending the axle carrying the armatare and brake, 
во that the step bearing is relieved of nearly all the weight of 
the rotating parts. An upper hearing is entirely dispensed 
with, the axle being magnetically pivoted. The friction of 
Toinated by the use of light 
metal discs or wheels, acting as brushes by rolling in contact 
with a novel form of oommutator having elastic кшш 
The train or counting mechanism is driven by a step-by-step 
motion derived from a simple digo атны. eleotromotor, 
whose operative ooil forms part the meter armature. 
The periodic reversals of the current in the armature coils as 
the meter revolves canse the train motor to make two strokes 
or reci ions in eaoh revolution of the meter axle. 

Prof. Hele-Shaw and Mr. A. Hey showed their improved 
apparatus for exhibiting stream lines, and by analogy lines of 
ка force, and of current flow. The exhibitors showed 
at the May soirée last some experiments in stream line 
motion which were us to lines of magnetic induction. 
produced by the method of thin films of variable 


necessary for determining to what 
results corresponded to the known laws of magnetic 
induction have been made. A paper about to be read before 
the Royal Society gives a full account of this work, also of 
the improvements in the actual appliances used. Some of 
the experiments shown were of direct interest to electrical 
ineers, for instance, the flow of lines of force between the 
poles of в dynamo machine, and the screening effect of two 
concentric rings of iron. | | 
А number of photographs of bright апа dark flashes of 
lightning were shown by Dr. W. J. S. Lockyer. Olayden's ` 
theory that the dark flash is due to photographic reversal 
brought about by the action on the plate of a bright back- . 
is now generally admitted. Dr. Lookyer showed 
some photographs of electric sparks which had been reversed 
in this way, though only at the outer edges. Е; | 
Mr. Richard Kerr, F. G. S., exhibited Mr. Storey's clock, 
which is actuated from a standard clock by wireless 
telegraph . А discharge of electric waves is sent out 
by the standard clock every minute, and moves on all con 
trolled clocks in the neighbourhood by the same interval of 
time. The inventor proposes to apply this em to regulate 
all the clocks in a city from one standard clock; but before 
this осај be done, a monopoly of the luminiferous ether 
тоо” obtained from Parliament, which is rather 
a order. 
Prof. Fleming gave some interesting demonstrations with 
e produotion of short electric waves. The 
а us exhibited oonsisted of & radiator for the production 
а beam of electric radiation, the wave length being about 
8 inches. The radiator was contained in а rino box, which 
еше the diffusion of the radiation in all direotions. 
he receiver, which was of the Branly type, was also con- 
tained in a zino shielding box. The impact of the electric 
waves on the receiver was indicated by the ring of a bell. 


With this a experiments were shown illustrating the 
opacity 5 metallic screens, whether 


more than the amount of moisture, and the human 
body or hand. The refraction of electric waves was shown 
by a wax prism, their concentration by paraffin lenses, and 
their polarisation by wire gratings. Similar experiments to 
the above were performed by Dr. Lodge many years ago. 
The wave length of the radiation was measured by producing 
interference as а result of splitting the beam into two 
portions, and transmitting them down two sino tubes, the 
relative length of which could be adjusted. 


Germany.—The German business of Messrs. Brown, 
Boveri & Co, of Baden, Switzerland, is being converted 
into a separate company with a capital of £800,000, and with 
headquarters at Mannheim. 
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PARLIAMENTARY COMMITTEES. 


Tus Мовти Mernoporrran Evzoraic Power BILL. 


Tun Belect/ Committee further considered this Bill on Tuesday last 

week, when Mr. W. L. Manaen, electrical engineer, and one of the 

powers of the Bill, said the scheduled district was18 miles by 18. 
se were agricultural districts, but they looked for the 

. of industrial manufactories along the Valley of the Lea. Iu Germany 

in some agricultural districte plants were now pem put down for the 

cultural purposes, 


railways, and the electricity which would bs required could be 
economically supplied by the company. The distance from the dis- 
tributing centres was quite practicable. It was quite possible for 
the same trunk main to serve two or more distributing centres, and it 
was commonly done. At the present moment the whole of the ares, 
‘with the exception of Harrow, was absolutely barren of electric 
supply, although a few of the local authorities had obtained pro- 
visional orders, and what he might call preliminary plant was being 
put up at Walthamstow. At Hornsey, tenders had been invited for 
the transfer of the order. In Harrow and Walthamstow the type of 
installation which was being put up were of the type now being 


shat down. 
Та cross-examination Wrrness said that the North M litan 
Distribution Oompany had provisional orders for Barnet Hert- 


ford. That wasa company allied to the promoting company, but no 
agreement had been entered into for a supply in bulk, as tbe Bill had 
not been passed. Negotiations were pending with other places where 


there were provisi orders. 

Mr. BAcGíaLLAY, QO., addressing the Committee on behalf of 
Edmonton, Hornsey, and other local authorities in opposition to the 
Bill, said that his point was that there was no evidence of demand 
in this case, and they had nota single possible consumer oe to 
give evidence. It was said that large works would be erected along 
the Laa, as in the case of West Ham, but that was impossible, because 
the Lea did not lend itself to river traffic. That was only one of the 

companies baing launched all over the country, and it was a 
speculative company. With to the estimates which had been 
laid before them by Mr. Ferranti, be thought that showed how utterly 
speculative the whole scheme was. It was given in answer to ques- 


tions that the estimated load factor was 25 per cent., but in Edinburgh 


the load factor was only 15:3 per cent., and upon that fact be smb- 
mitted that the load factor of 25 per cent. suggested was absolute] 
speculative, and not jastified by any existing known facts. In Man- 
chester and Liverpool they did get a compact area containing many 
large Jactories, but that was not so in the district now being con- 
sidéred. In order to get а return of 7 per cent., they would have to 
rely upon the sale of 13,000,000 units at 141. per unit, but in Man- 
chester they only sold 4,800,000 units, in Edinburgh 4,180,000 units, 
in Glasgow 3,000,000 units, and in Liverpool 3,000,000 units. He 
argued that it was absurd to place any reliance upon the estimates 
which had been put in. He contended that the acheme was notbing 
more than an “ occupation " scheme, so that any scheme that might 
be put forward in the fature might be blocked. | 

Lord Вовввт Окоп, Q.0., opposed for the Hertfordshire Oounty 
Council, and contended that there were no towns ia Hertfordshire 
where there would be any demand for power. If they allowed the 
scheme to go through, and the company did not prooeed with it, it 
would be very difficult for scheme which had a chance of 
success to be carried through. It was grotesque to suggest that 
there would be any large demand in Hertfordshire for 5 

Mr. Fonnzs LARKBSTEB on behalf of the Wood Green 
District Council, and said that the scheme would never be considered 
at all were it not for the fascinating scientific questions brought before 
the Committee by expert witnesses. 

Mr. Moon, for the promoters, contended that there was evidence 
of a likely demand in Hertfordshire, for it was likely that they would 
supply the towns of St. Albans and Hertford, where provisional orders 
had been obtained. | i 

Mr. L. Oowanp addressed the Committee in opposition for the 
Hendon District Oouncil, and Mr. Danny for the Harrow Electric 
Lighting and Power Company, Limited. Tae latter said 
that а company they could not perhaps object to competition 

like the local authorities, but at the same time they did object to 
unfair competition, and he asked that the Bill only be allowed to pro- 
ceed on condition that the promoters should give an understanding 
that they would not come into the district without the consent of 
his company. 


Ол Wednesday, after consulting for a conbiderable time in private, 
the CHaIBMAN announced the decision of the Committee as fol- 
lowa:— Tae preamble of the Bill is proved, but in view of the 
importance of the principle involved the Committee will postpone 


- 


the consideration of the clauses until Thursday, the 28th inst, with ` 


& view to securing 4s much uniformity of decision as possible with 
the other Bills now before the Electric Power Supply Committee. 


CROYDON Tramways, 


Lord EpbMuND FirzMAURIOE S Salect Committee of the House of 
Oommons considered on Wednesday and Thursday last week 
the Omnibus Bill of the Oroydon Oorporation which dealt with 
the tramways of the borough, amongst other matters. It was 


‘the Bill were 


"Wrrsmss said there was a great d 


Board of Trade 


energy 
advanced. He knew that Lord Kelvin had expressed 
opposite opinion, bat he did not think Lord Kelvin had had as good 


LawcíASHIRE Exxoratio Powma Вил. 


Вв W. Н. Рвиков, late chief electrical engineer to the G.P.O., was 
the chief witness on Wednesday last week. Нар уои to Mr. Lewn 
Оожавр, who examined witness in opposition to the Bill, Sir William 
said that, speaking generally, he should say that the electrical 
industry was on е sound and well controlled basis, that the ques 
were well served, and that they got cheap lighting. The industry 
was well developed in Lancashire, because he happened to have been 
consulted а good deal in connection with works in that шу. 228 


evelopment. 


try thai 

electric lighting installation, and the resul 
bination had brought down their expenses to a very low figure. 
sed by the Committee, the Lancashire Oom 
would find themselves opposed by most powerful com 
especially in South Lancashire. He was distinctly of opinion that 
local authority should have a voice in 
zm cables ко be laid, and also as 

e mains. ` was not prepared to sa 
advantage would be 


ty 
miles from a aE мачо would not, in his opinion, give them 
an economical light. en again, the company's stations were not in 


the right places. 
In Anda to Mr. Porrocx, C. O., for the prom oters of the ВШ, 
erenca 


Mr. PoLLock said he agreed with that opinion, and if that was not 
clear in the Bill, the promoters were quite to make it so. 
: He adhered to his op за ар о зае 
purposes 26 was 
а distinctly 


for 


ties of judging as he had. 
you consider that the use of 2,050 mr. of electricity in 
Manchester shows considerable progress and advance in a city like 
that ?—It rather shows a want of education on the part of the en 


of Manchester. 

you agree that while the municipalities should 
have а voice in tbe character of the trench along which the cable is 
laid, the responsibility for the cable itself should rest in the hands of 


a powe company /—Yes, the user of the main should be with =. 


eplying to further questions, the Wrrunss said he ad 

passing of the Bill subject to the insertion of provisions saf 
certain interests. In his opinion 10 miles was the limit of tbe 
economical distribution of electric current underground. 

Major Oanpzw, late electrical adviser to the Board of Trade, mid 
he thought the municipalities should direct the route a cable 
take, and be themselves able to lay the cable. There should be some 
dato after which exercised powers should be revoked or ahould lapse. 

Mr. Aitken, the town clerk of Aocrington; Mr. Evans, the town 
clerk of Salford; Alderman Bir Bosdin Leech, deputy chairman of 
the Manchester Waterworks Committee; Mr. T. Da Goaroy Meade, 
city surveyor of Manchester ; and the Mayor of Wigan followed with 
evidence against the Bill on local grounds. 


crear kt pe parte em еды 
sup e e 
electrical supply which the company proposed to give woski И 


ү 
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— — 
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useless for the textile trade, as the cost would be prohibitive. He 
considered that the prospects of the Bill were extremely vague. 

Mr. WogsL a: Tarron, Q, O., then addressed the Committee at 
great length on behalf of the promoters, and said he had never before 
come into contact with a more remarkable collection of electrical 
Balaame than those who had been brought forward as witnesses for 
the opponents of the Bill All that the promoters asked for was that 
they should be placed in the position of being able to offer a supply 
of electric power either to the local authorities or to those who 
been allowed to set up electrical unde with the consent of 
the local authority. With regard to the op 
was perfectly ready to admit that some of MET boroughs could 
do for ves what the company proposed to 
towns could not do so, and even as regarded the larger lain dtes 
would be an assistance to them to have that company to 
spon. But he ventured to say that it was a matter for consideration 
whether local authorities should embark the money of the ratepayers 
in doing that which they themselves said was a doubtfal scheme. 
But the large Corporation, by coming there, had really strengthened 
the Bill, because by saying they were prepared to give the supply, 
they admitted that there was a want. Bat surely it was better, if the 
thing was to be done at all, that they should have a comprehensive 
and well-defined plan of stations. He asked to be absolved from the 
necessity of going through the Billclause by clause, but asked the 
Oommittee to decide on the preamble. 

This concluded the case, and the Committee reserved their 


Ranma Tramways. 


Тнв Readin Corporation Tramways Bill was before a Select Oom- 
mittee of ouse of Lords, under the chairmanship of Lord 


came from the bre firm of Messrs. H. and G. Simonde, and 
other occu in the neighbourhood of Bridge Street, the 
ground of o tion being that the construction of the works for 


po 
stream and the Kennet on to their land and would subject their 


premises to flooding. 
Mr. Рюмввокв Brapumms, Q.O., in g the case for the Cor- 
for the introduction into 


nothing to say the present tramways, which had served their 
purpose very , but the Corporation now desired a more modern 
system. In 1899 the Corporation obtained a provisional order for 


Wer generally. 
objected to the granting of the order on A 


clause that until the Oo had served a notice upon the com- 
they were not in a tion to exercise the powers given them 
y the order. In December last that notice was served on the com, 


diffical 

construction or working. The site of the genera station in 
Lane was in every way suitable. idis : 

In cross-examination by Mr. Cowan (for the Tramway Company), 
Wrrmmss said he could give no instance in the United om 
where electric lines in hands crossed one another at right 
angles, but he did not agree with Mr. Kinoaid that there would 
any difficulties, for it was common in the United States and on 


Е 
| 
: 
E 
| 
Е 
Е 
f 


no friction. 

Other evidence was given by persons residing at Reading 
having business interests there as to the great advantage the 
posed tramways would be, and Mr. Frrzaunatp called а numbe 
witnesses on behalf of the opponents to bear out his contention 
the scheme would be inconvenient in view of the narrowness of 
streets in some parts, and that the proposed power station in 
VV several of 
opponents. 


ITET 


EEEE 


On Monday the Committee heard further evidence, and the Onam- 
MAN announced that the Committee had decided to passthe preamble 
of the Bill, but they considered the river opposite the premises of 
Messrs. H. & G. Simonds ought not to be narrowed. 


ABERDEEN TRAMWAIS. 
Tus Tramways Bill promoted by the Aberdeen Corporation, which 
should have come before а Committee of the House of Lords, has 
gone forward as an unopposed measure, all opposition having been 
withdrawn. 


Exzorric Ілантіна at TOTTENHAM., 


Тяв Omnibus Bill of the Tottenham District Council came before а 
House of Commons EINE do n Thursday last 5 
amongst other things, a: or borrowing powers | 

the purpose of supplying electricity. The only opposition was that 
of the Middle ex Oc uaty Oouncil, who consid that the granting 
of such powers might interfere with their scheme for overhead elec- 
trio ee but the Committee decided to pass the preamble of 
the 


Exvecrrro LIGHT at TWICKENHAM. 


Ін the Referee's Court, presided over by Mr. Parker Smith, on Thars- 
day last week, an ap tion was made fhe Море e 
Council for a locus stands in the case of Twickenham 


given, and refused the application. 


Conk TRAMWAYS. 


Тнв Oork Blectric Tramways Bill was before a Committee of the 
House of Commons on Friday and passed as an unopposed measure. 


MoxictPAL TRADING, 


Eart Crews presided on Friday of last week over the sitting of the 
Joint Committee on Municipal Tradin g. N 

Mr. HEMA GABOKE, in reply to the O Human, said he had had 
considerable experience in connection with the praotical working of 
electrical matters during the last 18 years, in association with a large 
numbar of industrial undertakings which had depended on conces- 
sions obtained from local authorities. He had been chairman of the 
Blectrical Section of the London Chamber of Commerce, and com- 
piled an annual publication, which dealt with elcotrical undertakings 
owned both by Corporations and companies. He was also on the 
Ooancil of the Tramways and Light Railways Association. He 
had been connected 


while he was representing the private capitalist to а very large 
extenf, ne he had had op of the views 
of local authorities in d to these matters, he was very 


take industrial enterprises. | 
But you preci to draw a distinction between enterprises 
they mig 


opposed undertaking 
Lag was ото undertakings should “only be carried 
WAS y carr 
local authorities with a view of rendering the 
ratepayers а better, cheaper, and more efficient service than 
The condition of 


limited time. He thought it 
would be most disastrous from а public point of view if the 


working their electric light un ‚ if not mainly, with 
а view to making a profit, Striking an average, the price charged 
per rather charged by 


unit 
Se asia АН in the case of corporations the cost of generation was 
lower than in the case of companies. ‚ however, was easily 
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accounted. for, because in moet cases corporations supplied public 
lighting, whereas in the case of companies they had bad very great 
difficulty in persuading local authorities to go in for public lighting. 
Then again out of the 61 corporations menti only 9 or 10 
allowed anything for depreciation, bat in the case of the companies 
mentioned, 28 out of 37 made that provision. ' 

What are your тач obj:ctions to municipal trading ? —My fore- 
most objection is the danger of municipal over-trading, if oorporations 
are allowed to extend their enterprises with a view toa profit without 
limit or restriction. | 

Continuing, Wrrurss esid that in the case of private enterprises, 
tbe risk of over-trading was always present, but there were many 
t ffective checks in force to prevent over-trading being indulged in to 
any serions extent. But there was nothing in the case of а corpora- 
tion to prevent over-trading or speculating, and, as a matter of fact, 
several euch instarces had cocurred. It was almost invariably found 
that a municipality which had an electric lighting order was most 
anxious to take up tramways for one of two reasons—ecither because 
they bad made a profit on their electric lighting, and they argued 
that therefore they wculd make a profit on their tramways; or for 
the other reason that they entered upon electrio lighting, and, 
perbaps, made a loss, and then they would try and obtain electrical 
powers for their tramwsye in order to largely increase the 
demand for their electricity, and thus make their electric light 
undertaking remunerative. He had come across several instances 
where local authorities had not iae lp pe ‘electric lighting, 
although they had obtained their provisi orders, because they 
felt nervous at the result. He was interested in developing a very 
large electric traction scheme in Sou h S'alfordshire, and there was 
a company there undertaking the supply of electrical power over 
nearly the same area. They went to some of the local authorities in 
the district for their consent to convert е рге steam tramway 
to electric traction, and the Corporation offi or some members of 
the Oouncil suggested tbat they (the company) should purchase the 
current from them for the purposes of their tramways. eir repre- 
sentatives replied to the “Bat you have not got a power 
station, and you are not likely to have one, because you are in 
treaty with another company to take your current from them 
in bulk" Bat they replied, “We cin buy the current 
from them and sel it to yon at a profit.” That, he 
thonght, was a very undesirable p ‚ and he did 
not thiek that municipal trading could be carried much farther than 
that. In the case of the electrical industry, he venturod to say that 
considerable harm bad been done to ithis country by reason of the 
attitude taken up by local authorities. As s result of that, the 
industry had been greatly retarded in this country, and a very large 
proportion of the electrical apparatus used in England was imported 
from America, b:cause English manufacturers were afraid ito make 
large provisions for the future, as they could not forsee what would 
be the development of the industry. The telegraph industry, which 
bad never been hampered in this country, was іа a far better con- 
dition than any other department of electrical industry. 

У „u have something fo say about the veto of purchase which the 
local authorities exercise in the case of these undertakinga?— es; I 
feel very strongly that some modification of the law is desirable in 
regard to the veto which the local authority has as to the purchase of 


tramways, if private enterprise is not to be entirely extinguished - 


with regard to these on . Continuing, Wrrvxss said that in 
many instances the veto had been exercised in а way most prejudicial 
not only to the companies but to the public interests. The veto had 
been used for the purpose of imposing unduly onerous terms upon 
the companies, and for exacting all sorts of unreasonable conditions. 
Oa the question of purchase, he the principle of the Tram- 
ways Act at now interpreted as having proved a disastrous failure, 
not only to the companies, but to the public. He regarded the pur- 
chase clause of the Tramways Act as an altogether unreasonable one, 
and, as an instance, he quoted the case of the Wolverhampton tram- 
ways which had just been teken over by the Corporation. In his 
opinion, the terme of purchase ought to be varied in all cases where 
local authorities decided to puro an un and work it 
themselves. He did not think that the principle of giving a lease 
was a sound one, but he thought that corporations should have the 
power to ри chase at any time on condition that the terms of purchase 
were fair to the capitaliste. | 

That is to say, you would make allowanoc for good will ?—Yes. 

Ву Lord PrEL: Whatever profit was made out of any undertaking 
by a local authority, should go in the reduction of the 
price of the article supplied not in reduction of rates. Local 
&uthorities undoubtedly had, and still stood in the way of the 
development of the electrical industry in this country, and that was 
exemplified in the case of the power Bills now before a Committee of 
the House of Commons. 

Mr. A. A. CauPBELL Swinton, МІС E, replying to the CHAIBMAN, 
said he had been managiog airector of several electrical companies, 
and had bern sngaged as consulti:g engineer to several local anthoriti r. 
Н» had also written an article in the Nineteenth Century on the 


subj:ct into which tbe Committee were ingminng. Personally he. 


was very strongly of opinion that the great backwardness of this 
country in electrical matters, which wae very generally admitted, was 
almost entirely due to the opposition that it had encountered from 
local authorities. | 
Bat the telephone has not been interfered with by municipal 
authorities, and yet the tclephone industry here is greatly bebind 
o her countries in Europe snd the United States ?— WrrMESS seid 
the reason for that undoubtedly was that a very stringent patent 
monopoly existed for 15 years in this country which did not exist 
abroad. Then another thing that bad militated against the exten- 
rion of telephones bad been the action taken by the Post Office in 
regard to them. At an early stage it was decided in the Courts that 
the telephone was a telegraph, and that the Government had a 


monopoly of them. The Gov 


ment thereupon licensed people to 
work under the Acts on condition that they paid 10 per cent. upon 
5 sepu иа electric Н зр 9 
very mu е same on as ghting. One 

that had kept electric traction back was tbat just at the time tbat 
such traction became possible, many of the concessions which were 
owned by compauies were very nearly at the end of their period. 
Their owners did not feel jastified in going tothe expense of altering 
their system to that of electric traction, seeing that they were going 
to be bought out practically upon old iron terms. 

Do you agree with what Mr. Garcke said that it would be reasonable 
that private undertakings should be bought out at any time—not 
after a certain term of years—bat at any term upon reasonab'e snd 
fair terms ?—I think that is so, bat personally from my experience 
in the matter, I should not allow local authorities to purchase these 
undertakings at all. 

You take rather a different view from Mr. Garcke ?—Yes, I take 
quite a different view, I am entirely opposed to municipalities under- 
taking anything which hereafter at some fature time may be com- 


peted with. Take electric traction. My own opinion is that it 
will have its day certainly, but eventually I believe that motor сап 
will drive out electric traction. 

The Committee then ad jou ned. 


On Toesday the first witness was Bir Banzawin Ввоуки, of 
Mesers.°R. W. Hawthorn, Leslie & Oo., Limited, shipbuildcre, of 
Newcastle. Replying to the OHaraMAN, he said he had been a director 
of two electric lighting companies, and had had experience of local 
bodies. He did not think that such bodies were suitable persons to 
carry on trading enterprises, particularly as regarded electrical tram- 


ways. In the case of tramways, Corporations almost always confined 


‘the trams to their own immediate localities, instead of extending 


them to the country areas. He was aware that public bodies did not 
like private companies having the power to pull up streets, and he 
should say that companies ought to bs more under the control of local 
bodies in that The local authorities ought to have power of 
doing the work themeelves, with some final court of appeal in сат 
either side proved fractious. 

You bave no objection to a corporation buying a supply of elec- 
tricity or gas in bulk and supplying it to the consumers? —I don't 
think that is so objsctionable. Continuing, WrzNEGS said that he did 
not think that competition was always a benefit to the public, 
although in some cases it was. The attitude of local bodies with 
reference to electric lighting had, he considered, greatly hindered 
the vnb url amr of the electrical industry in this country. They 
opposed formation of private companies for the purposes of 
supplying electricity in cass they wished to supply themselves at a 
later date. The undoubted fact that England was far bahind other 
countries in the matter of electrical enterprise was ger due to the 
fact that private enterprise in the industry had discouraged, 
whilst abroad it had been encouraged. If you wanted electric loco- 
motives or certain eléctrical apparatus, one had to go abroad to get 


them. If greater facilities were given fot private companies obtaining 
concessions for electric lighting the industry woald be largely 
developed in this country. 


By Lord RornsonùD: He was not complaining of oom- 


Benjamin 
enterprise was largely responsible for the back ward state 


companies had had. 

Tnese are cases in which local authorities have bought tramway 
and lighting undertakings, and succeeded with them ?— Where а 
municipality bas become possessed of a tramway undertaking that 
has been worked for 21 years asa private enterprise, and brought 
into э шы stato of development, they cannot fail to make it 
вассее 

Does that apply to lighting enterprises as well?—It would apply 
to any ашыр, I should вау. Oontinuing, Wrrurss said the 
purchase clauses of the Tramways Act often worked great hardships 
upon the company, and acted as a discouragement to capitalists to 
initiate undertakings. If the Tramways Act һай not existed, be 
thought there would be room in London to-day for 500 miles of tram- 
ways worked by electricity. | 

pi dera Wares FosTEA: In Dublin they had broaght the supply 
of electrical energy to a very fine figure. They worked them at А 
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little over a balfpenny per mile. They employed the overhead 
system, and although at the outset there was a very great prejudice 
against the poles being erected, that реш soon faded. 

Re-examined by the OHAIRMAN, the Wrrwzsg said he did not think 
the local authori should have an absolute veto over companies 
coming into their districts. There should be some sort of appeal, 
either to the Board of Trade or some other public authority. 

Lord AvmBuny, replying to the Онатвмли, said he was president 
of the Associated Obambers of Commerc: and of the Huglish Bankers 


He believed that the msjority of the mercantile com- 


munity viewed the spread of municipal trading with very considerable 


trading, there must be some risk. In his opinion the action taken by 
local authorities under the Ileotrio Lighting Acte had bad the effect 
of checking the development of the electrical industry in this country. 
In regard to the Power Bills now before the House of Oommons, he 
was decidedly of opinion that if electrical power was to be distributed 
in the cheapest possible manner, it must be from some large centre. 
In some oases the eff»ct of the action of local authorities bad been 
to defeat the very ot j-ct they had in view. He would suggest to the 
Committes that no farther extension of municipal trading should be 
permitted, except after a special Parliamentary inquiry, and that as 
regarded water, gas, lighting, and tramways, fresh undertakings 
should only be approved if it could be shown that there were 
reasons why they should be undertaken by the local authority rather 
than by private persons. All ers should have a locus siandi 
to appear before the Committee to oppose any proposal which they 
might deem inimical to the public interests. 

By Lord HoBHOUSE: There were about 200 electric lighting pro- 
visional orders in the hands of local authorities which had not been 
acted upon, and no dcubt in many cases that fact prevented private 
persons from undertaking a supply. In the public interest he 
thcugbt it was wise that those orders should lapse after a certain 
time if they were not taken up. 

Mr. Maparen, member of the Institution of Blectrical Engineers, said 

-he had been engaged in the electrical industry since 1879. The 
action of the Legislature primarily by the passing of the Act of 
1882, and what had hs ed consequent upon it, had had a 
most serious eff-ct upon the electrical industry. From 1882 to 1888 
there was practically nothing done in this country in the matter of 
electrical energy, aad it was in those years that the Americans and 
Germans laid the foundation of their very business 
which they still enjoyed. But for дари, E 
might have bsen very much more ahead in eleotrical matters than 
was the case to-day. The submarine cable industry proved thas, for 
it had been quite unfettered, and as a result the submarine 
cables in use were made on the banks of the Thames. With respect 
to the large number of provisional orders now held by municipalities 
and not put in operation, it was the feeling of electrical engi- 
neers that many of the orders had been taken for blocking purposes. 
In some cases the local authorities themselves held gas works, and in 
other cases the gas interests on the Oouncil were very strong 
other cases the kcal authorities the granting of any order to 
а company, and the remedy in that case was for the promoters to 

to the Board of 


* 


gi 
ers for the light, and that was almost im ble, because people 
mould * — antil they saw the 


plant being erected. 
The Committee adjourned. 


Lompom Coumry Сосисп, TSAMWAYS. 


Mn. W. H. Horramp's House of Commons Committee commenced 
on Tuesday last week tbe consideration of the Bill promoted 
by the London Oounty Oouncil known as the London Oounty 
ways (No. 1) There were a large number of appear- 
ances of counsel for opponents of the Bill, incuiling the 
North Metropolitan Tramway Oompany, the London General Omni- 
bus Oom , and several local authorities. | 
Mr. Du Cam opened the case for шоро and explained 
that authority was asked to make 11 extensions on the north of the 
Thames in connection with the existing tramways in the hands of 
the Oouncil; to double an existing line at Nine Elms Lane on the 
south side of the Thames, and to erect a generating station at 
Camberwell for the purpose of working sections of the existing tram- 
way by eli ctricity. Of the 115 miles of tramway in London, the 
L.0.0. owned 724 miles, but the 48 miles on the north of the Thames 
was leased to the North Metropolitan Tramway Company. The 
Council had decided tiat the time was rips for introducing cal 
traction instead of horse traction as at present, and if the Bill passed 
they would be able to carry out the experiments contemplated on the 
south side of the Thames. The Holborn l«cal authority strongly 
objected to a line down Rosebary Avenue, but this was important. 
Mr. J. WiLL1MS Bann (chairman of the Highway Committee of 
the L.O.O.) gave evidence in support of the Bill, and mentioned that 
in three yan the Council would own practically all the tramways in 
' опе. 


On Wednesday last week further witnesses were called, including 
Bir Атах. Bimmim, chief engineer to the L.0.0., who explained thas 
the extensions were along the Agincomt Road and Prince of Wales’ 
Road, Kentish Town; Orowndale Road, Hampstead Road; Oale- 


. In 


Sond, laüngion, Evering Road, Stoke Newington, ad Rosebery 
en а ‘was also a number of short extensions to connect 
various points. With points and crossings, the estimated cost of these 
extensions were £109400. Thee cal equipment of the West- 


minster and Tooting experimental line would cost £186,500 and the 
Blackfriars and Kennington line £57,500. 


On Thursday last week Prof. КЕННЕРУ was called, and said that 
last year he was asked by the L.O.O. to report on the question of 
electrical traction for London, and had carefully studied the question, 
both on the Oontinent and in America. He reported that an under. 

und system would be parfectly feasible for the central portions of 
on, and it would not be extravagantly expensive. For the outer 
portions of London he advised the cheaper overhead те He 
i difficulty in working 


gineering | ] 

cars by eleotricity. The local authorities would have power of veto 
in respect of the overhead system. To all outward appearance the 
underground electric system was exactly like a cable line, and it 
would in no way interfere with ordinary traffic. Witness proceeded 
to explain the working of the conduit system and the surface contsct 
system to the Oommittee. Ho did not think there would be the 
smallest dan or difficulty if the surface contact system were 
adopted, but it was not so largely in work ai the conduit system. 
Toey were not saking by the Bill for absolute power to use this latter 
stem, bat they wanted to be able to sek the Board of Trade to be 
owed to use it, should it be thought advantagecus so to do. The 
present intention of the Council was to employ the conduit system, 
except that they would ask the Board of Trade to be allowed to 
employ the surface contact system on the line from Westminster to 


. Tooting. They were asking for power to erect a generating station 


at Oamberwell, and part of the site was at present owned by the 
Oouncil as a horse depót. He considered the site a most suitable 
one. He thought the station would be large enough to serve the 
whole of South London for many years. It would be very incon- 
venient if they had not uniformity of working for the whole of the 
London tramways. 

In зуран ДАЦ Wim sS said the conduit system had passed 
from the «xperimental stage. It was in work in New York, where 
the traffic was worse than in London. He thought the surface con- 
tact system had been tried sufficiently to justify the Oounoil in try- 
ing it from the point of view of economy to the ratepayer, as the 


surface contact system was not at work in any place in England. 

Mr. FasExAn, Q O., ted out that the Oouncil were not askin 
the Committee to decide which of the two systems should be trie 
асаан they might go to the Board of Trade if they thought 

t advisable. 

The ОнАлтвмАн said it was perfectly clear that the Committee was 
not a c- mpetent tribunal to decide which system should be used. 

Mr. WI (for the Lambeth Vestry) he wculd be perfectly 
satisfied if only the conduit system was used. 

By Mr. Knox: The reason why the Oouncil had brought in two 
Bills with regard to what was practically the same matter was because 
the Oouncil was not the road autherity. ; | 

Further, WirNESS said he shculd bardly say that the surface 
contact system was unsuitable for crowded authorities. 

Ia re-exemination, Witness said the experiment would 008 
£16,000 a mile, and it would be unreasonable if the local authority 
had the right to demand that the line should be taken up at any 


Oa Friday Mr. A. Baxmn, the manager of the L.0.0. Tramways, 
was called, and stated that in 1899 there was a net profit of £44,000 
on the tramways, which, he antici , would be largely increased 
by the adoption of electric on. He anticivated that on the 
existing tramways the increase would be about £27,000 a year. 

Е Other evidence having been called, the case for the promoters wes 


tion was gone into, and several 
UNBOE ting the Holborn 


tion of his clients was confined to the tram proposed to be laid 
along Rosebery Avenue, and the reason of thei 


in that di 

Beveral witnesses were called to bear out counsel's statement as to 
the congested atate of the trafic. 

Mr. Рвыввока STEPHENS, Q. O., addressed the Committee on behalf 
of the omnibus owners, and contended that before Parliament sanc- 
tioned rate-aided competition against omnibuses there should be con- 


quence of the L.O.C. agreeing to spend over £200,000 on improvements 
strict. 


vincing proofs that the proposals were necessary in the public 
interest. 


Mr. Vaser Knox addressed tho Committee for the Wandsworth 
District Board, and opposed the proposition to reconstruct the tram- 
way between Westminster Bridge and Tooting for experimental 
electric traction, as he contended that the line could be reconstructed 
under the which had been already given the Oouncil in the 
House of ons. Farther, the Wandsworth Board were opposed 
to the Oouncil being allowed to adopt the surface contact system 
without the consent of the Ic cal authority. 

The surveyor of Streatham and 


and the surveyor for the 
Lambeth Vestry gave evidence as to the 


ger which womld arise to 
| F 


‘traffic if the surface contact system was adopted 


‚ Coatbridge Tramways 
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On Tuesday the Committee concluded ita sitting. After hearing 
evidence from the frontagers in opposition to the Bill and counsels’ 
addresses, the Onarnman announced that the Committee had 
decided to approve the preamble of the Bill, inclusive of all new 
tramways asked for. They refused the application of the local 
authorities of Lambeth and Wandsworth for a veto and the use of 
the surface contact system of electric traction, and in regard to other 
matters. As to any ivjary arising from nuisance, the Oommittee 


considered that the County Council should be made liable for any 


injury caused by their own negligence, but not for any other ir jury 
otber wise arising. In respect to the frontagers, whilst undoubtedly 
individual cases of hardship were inseparable from public improve- 
ments, they did not feel themselves free to exclude any of the er g- 
gested tramways on the ground of such hardship. They also 
considered that in the march of improvement it was inevitable that 
omnibuses should be supplanted in some streets to meet the needs of 
a growing population. ' 
Bubsequently the clauses were adjusted and the Bill was ordered 


_ to be reported to the House. 


Orry or Loxnon Exzornic Licutma OOMPANY, 


On Tuesday the Bill of the City of London Blectric Lighting Oom- 
pany, relieving the company of certain onerous conditions with 
regard to the investment of reserve, was Pre? as ап unopposed 
measure by Lord Morley’s House of Lords Committee. 


Ргтмостн, BrowEHOUSR, AND ОЕҮОНРОВТ Tramways BILL. 


Os Monday the Select Committee of the House of Commons on 
Unopposed Bills considered the Plymouth, Stonehouse, and Devon- 
port ways Bill, the object cf which is to confer farther powers 
upon the Plymouth, Stonehouse, and Devonport Tramways Com- 
pany, who seek power to construct a double line of tramwaysrin 
Plymoath and Stonehouse on the gauge of 3 feet 6 inches, and to 
work it and the existing tramways of the company by electrio power. 
The proposed tramways incude a double line commencing in 
Lockyer. Street by a үш with the present tramweys of the Cor- 
poration of Plymouth and terminating in Bank of England Place; 
a double line commencing in Bank of England Place by a janction 
with tramway No.1 at its termination, and terminating about the 
junction of Street with Union Street; a double line com- 
mencing by a junction with No. 2 at its termination, and ending 
with a junction of the company’s existing line in Edgcumbe 
Street; a single line commencing by a junction with No. 2, 
and termina in Union Place opposite the western side of the 
company’s car shed. The period assigned for the completion of the 
works is three years, with forfeiture of powers and peralties in case 
of failure. Electrical power shall not be used except a system 
approved by the Board of Trade. Provision is also made that tbe 
company shall not take or demand on Sunday or any Bank or public 
holiday any higher rates or charges than those levied by them on 
ordinary week days. Provision is made for the raising of additional 
capital, not exceeding £36,(00, by the creation and issue of ordinary 
shares, or stock, or preference shares, and for borrowing a eum not 
exceeding £9,000, but no part of this may be borrowed until the 
t of the additional capital is issued and accapted and one-half 
up. 

The preamble was proved and the Bill was ordered to be reported 

to the House. . 


AIRDRIE AND CoaTBRIDGE TBAMWAYS. 


TBE Select Committee of the House of Lords, presided over by Lord 
Ribblesdale on Tuesday and Wednesday, considered the Airdrie and 
il. The Bill originally intended to include 
Ooatbridge, but ге the local authority had not given its assent, Qoat- 
bridge had been struck out, so that the Bill now referred only to the 
tramways of Airdrie. 

In consequence of the decision of the Committee in the Hamilton, 

Motherwell, and Wisbaw T;amways Bill, the Caledonian Railway 
withdrew their opporition, and the only opponents were the Coat- 
bridge Water Oompary, who considered that the construc! ion of the 
tramways might interfere with their mains. 
The OnHArBMAN said the Committee were of opinion that they 
ought not to grant a locus standi as the water company was sufficiently 
protected, and they declined an application by the promoters to 
award costs against the water company. 

Mr. J. E. WInsrow, engineer of the scheme, was examined as to the 
nature of the undertaking, after which the Committee held the 
preamble proved. 

Clauses were adjusted, aud the Bill was ordered to be reported to 


the House. 


Hamirton, MOTHERWELL, лир WiSHAW Tramways. 


Lorn RrBBLESDALE'S Committee of tho House of Lords commenced on 
Monday the consideration of the Hamilton, Motherwell and Wisbaw 
Tramways Bill, which proposes that an electric tramway, on the trolley 
system, should be laid down on the public road betwoen Blantyre and 
Wishaw, by way of Hamilton and Motherwell. As the Bill stood 
originally, there was a provision for a branch to Larkhall, 34 miles 
long, bet 16 was struck out of the Bill by the House of Commons 
Committee. The promoters (the British Thomson-Houston Company) 
were represented by Mr. Balfour Browne, Q.C., Mr. Ernest Page, and 
Mr. W. Ru:sell, and there appeared on behalf of the objectors (the 
Caledcnian Railway Company) Mr. Littler, Q. O., Mr. Pember, Q O., 
Mr. Worsley Taylor, Q.C., Mr. Baggallay, Q.O., and Mr. Moon, Q.O. 
A large number of local witnesses were called to prove the con- 


venience tbe ed tramway would be to the inhabitants of the 
district, and Mr. Jamzs SrvanT, O. B., of Messrs. Warren & Stuart, 
Glasgow, and Mr. R. W. HogcaBrH, electrical and mechanical 
ergineer, Edinbargh, gave expert evidence. 

Mr. ALBERT Ковевт Moxxs, managing director of the British 
Thomson-Hcuston Company, spoke to the financial capsc.ty of the 
company. | 

А good deal of evidenca was af'erwarda called by t-e counsel for 
the Caledonian Railway Company, sh wing that the company fully 
carried out its duties in the district, and there was aleo some local 
evidence as to the narrowness of parts of the thoroughfare through 
which the proposed tramway would run. 

Mr, BAGGALLAY addressed the Committee for the opponents, and 
contended that the tramway would depend for its success on effective 
competition with the Caledonian Railway which, it had bən amply 
proved, had done its best for the district. Не contended that such 
competition would be unfair, having regard to the conditions under 
which the Oaledonian Railway Oompany had expended their capital. 
He further contended that it was prim facie proved that there was 
no local demand for the tramway, because the local authorities would 
not take it up; and, further, the roads were unsuitable for the running 
of an electric tramway. He submitted, therefore, that the Bill cught 
not to prcceed further. 

The Committee decided. to pass the preamble of the Bill, and the 
clauses were afterwards adjusted. 


{Owing to great pressure upon our space this week our report of 
tbe further evidence given regarding the South Wales Electric 
Power Bill is held over until next weck.—E ps. Erro. Rev ] 


CORRESPONDENCE. 


Electrical Cabs. 


One would think from reading the circular issued by the 
directors of the late London Electrical Cab Company, 
Limited, that the electrical vehicle was an impossibility, and 
that the vast sum subscribed by the public was used in 
endeavouring to put a practical vehicle on the streets. 

From the manner in which the capital was spent, wicked- 
minded perions might feel inclined to suggest that the only 
reason for which the company was started was to obtain the 
£25,600 for the valuable (sic) licenses without which, we 
were told, yon could not make electrical vehicles at all, 
although the electrical landau, which was shown to the 
would-be shareholders at Winchester House, was made under 


quite a diffcrent system, and one for which no license was 


required other than that conveyed to the purchaser of ару 
patented article. ; 

The directors say that although the designs were approved 
of by engineers and experte, several defects developed them- 
selves in the vehicles. To my knowledge the directors were 
advised to make only two cabs in order to find out what was 
required to stand the London streets; but no, this would 
have been too prudent, so without any actual experience to 
guide them the first 40 cabs were put in hand at once. They 
вау they were too heavy for the rubber tyres ; of course 38 
to 40 cwt., which was their weight, is too much for the same 
wheels and rubbers one would find on an ordinary four-wheel 
horse-drawn cab, which weighs only 8 cwt., and which were 
the sort put on the first caba!! The vibration, too, we are 
told, destroyed the cella. One cannot be surprised at the 
vibration in а vehicle which was built practically without 
springs ; what further damaged the cells was the enormous 
amount of current taken from them owing to the want of 
attention to the gearing and sending ont the cabs without 
proper oiling arrangements. Not any of the vehicles had an 
amperemeter, so that however anxious a driver might be to 
run the cabs successfully, he had no certain means of telling 
whether his cab was running properly or not. 

Then there was the driver bogey. Oan one expect men 
who have a living to earn not eventually to b.come dis- 
heartened and revert to the old horse-drawn vebicle in 
consequence of the continuous breakdowns ?— breakdowns 
which could in all cases have been prevented by proper 
gupervision and examination of the cabs after each day's run. 
I know that it is possible to obtain any number of men who 
could, with slight training, properly drive ап electrical 
vehicle. | 

Consider again the large sum spent upon that alternating 
transformer plant, which was put down to supply the elec- 
tricity for the acoumulators, and which turned out to be 
practically useless, as the current ultimately cott 4d. or вов 
unit, and was abandoned, a continuous current plant, with 
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Babcock & Wilcox boilere, being afterwards put down, at a 
further cost of several thousand pounds, although all the 
current necessary for the nnderteking could have been ob- 
tained without a farthing outlay at about 144. per unit 
from one or two supply stations in London. 

To вее that electrical vehicles can be made to run, and at a 
nrofit when properly managed, you have only to turn to New 
York, where, starting with a modest 20 cabs, the number is 
now increased to cover 200, and to Berlin, where electrical 
omnibuses are in use sucoessfully, and a'so to the few elec- 
trioal Victorias which have been recently hired ont here in 
London, and Lave proved such an unqualified success. But 
no company started to hire out electrical carriages can ever 
prove profitable if run upon the linea of the late London 

leotrical Oub Company. 

That smart, comfortable and reliable electrical catriages 
will eventually appear in our streets in large numbers there 
is not the shadow of a doubt, their popularity is beyond all 
question. The entire absence of noise and vibration, heat 
or unpleasant odours, not only to the passengers, but to any- 
one in the immediate neighbourhood, and the ease with 
which they are controlled, all tend to make them an ideal 
means of locomotion. 


The Automobile Club, S. W., 
June 21st, 1900. 


Car] Oppermann. 


Progress in Electric Traction. 


In your issue of May 11th, under the heading Progress 
in Electric Traction,” the possibilities of electric traction by 


means of three-phase motors on the cars—using two trolley . 


wires, with the rails as a third conductor —are discussed, and 
attention is called to the remarks of Mr. H. F. Parshall, and 
amongst them that the polyphase motor does not lend ‘itself 
to series working. 

I do not intend to defend the case of the polyphase motor, 
but would like space in your paper to call the attention of 

our readers to a fact which must be already known to gome, 

t hag not been mentioned so far as I am aware. 

If two polyphase motors are taken—for argament’s sake let 
them both be star wound, of the same size and voltage, but 
one having closed rotor circuits, and the other fitted with 
three elip rings, also a three-phase star winding to the rotor. 
The latter, which we will call A, is attached in the ordinary 
way with a switch to a source of supply, and its three slip 
rings on the rotor connected to the stator winding of B 
motor, whose rotor winding, as will b» remembered, is а closed 
one. Оп closing the switch A and B start off together, but 
B soon comes to rest, while A runs on at a speed near to 
synchronism, If these two motors were connected rigidly 
by their axles, or were in place underneath a tramcar, it 
appears to me that something like the effect of series work- 
ing could be obtained by arranging the windings for it, so 
that after half speed was reached each motor could be thrown 


>, direct on to the mains with its rotor on short circuit. 


To get a rough idea of what would be happening in such 
& case, assume the speed of the rotating field in a motor (as 
impressed by the generator) to be 800 revolutions, and the 
rotor speed obtained at this particular moment to be 400 
revolutions. i 

The generator field is vigorously cutting the rotor 
windings of A motor and generating three-phase ourrenta 
which impress on the stator of B motor a revolving field of 
400 revolutions, i e., the difference between actual speed of 
А and the impreesed speed of the generator, but the speed of 
B is already 400, therefore B must have a back E.M.F. 
nearly equal to the impressed E.M.F., which will greatly 
reduce the otherwise large currents flowing in, and generated 
by, the rotor of A, which would be equivalent to increasing 
the resistance of A rotor greatly, or almost making it equal 
to an open circuited rotor, under which conditions the 
mechanical speed of the rotors would fall, more current woald 
then flow, and во on ad lib. Ап experiment would settle it 
emphatically. 

In connection with the problem of working long distance 
railways by electricity, there is another point which I am 
almost afraid to call attention tc, as this subject is a large one. 
A few figures show that the 500-volt system alone is as hope- 
less аз attempting to send power from Willesden to London 


done in accordance with the Board o 


at 100 volts, and something entirely different must be 
eought—high tension in sum» form—sub-stations with rotary 
converters are obviously inadmissible, as a simple calculation 
shows. An ideal arrangement would be to collect current at 
high tension, three-phase, say, 8,000 ‘volts, and place the 
transformers on the train, also a motor-generator, having 
the cars fitted with the much loved 500-volt series motor. 
When the train reaches a labyrinth of crossings, &, the 
high tension conductors can be left off at a respectable dis- 
tance, and the 500-volt third-rail used to feed the motors 
direct, Even with this arrangement on long linee, with fact 
trains а system of higher voltage with static transformers 
would be required to condense the generating stations for 
economy’s sake. This opens up an entirely new possibility 
of controlling the traffio by means of cutting the power off 
sections of the line, at the signal boxes or transforming 
pointe, making alive only those portions which are wanted. 

This is rather a long took ahead—too long, perhaps, bat 
something of the kind will be done as time rolls on. 

Electric traction is not doomed to stop at the tramcar. 


Arthur Н. Gibson. 
Cape Town, June 5/h, 1900. 


Working without a Provisional Order. 


_ Referring to the query in your legal colamn in the current 
issue of the ELECTRICAL REvrEW, the following may be of 
interest to your correspondents :— 

I have just completed a similar scheme to the one 
proposed; for whioh no provisional order was obtained. 

he consent of the Rural District Council was first 
obtained, and next, that of the County Council, 
on the condition that the work in streets should be 
done to the satisfaction of their eurveyor. The work was 
Trade rules, An 
official was sent down by the Post Office to see that their 
service was not interfered with, and with him it was arranged 
that where the electric light wires crossed the telegraph 
wires, the Post Office would erect guard wires, and where 
the contrary was the case the company were to erect them to 
the satisfaction of the Post Office engineer. 
. The Board of Trade wrote asking if their rules had been 
adhered to, and that concluded the matter. 


W. Н. Isherwood. | 


The Towns’ Refuse Problem. 


The criticisms of Mr. Francis Goodrich and of Mr. Stanley 
Clegg on the article which y css in the ELECTRICAL 
RkVIEw of Jane Ist and Stb, have reference to the opinion 
expressed therein as to the value of refuse as a fuel for 
raising steam for electric lighting purposes. It will be well 
to repeat the exact words complained of. They are as 
follows :— 

“ We are not aware of a single instance of electrio light 
being economically and satisfactorily produced By steam 
gene 
and refuse опу, is burnt." — 

Mr. Goodrich combats this statement, and cites Darwen, 
infer alia, as an instance of the satisfactory supplv of electric 
light with refuse, and refuse only, as а fuel. Mr. Stanley 
Olegg, the borough electrical engineer of Darwen, writes 
strongly in support of Mr. Goodrich’s view. 

I fail to see that the general opinion on towns’ refuse as 
в fuel, expressed in the article, is successfully controverted 
by the figures quoted by these gentlemen. It is clear that 
some reasonable proportion between the electric light demand 
and the amount of refuse burnt must be assumed, and thie 
is implied by the use of the word “economically.” At 
Darwen, the steam used for electric lighting must in general 
be a very small proportion of the total amount raised, as will 
be seen by an analysis of the figures given by Mr. Clegg. 
This gentleman states that, as the result of two 48-hour 
testa, one in August, 1899, and one in April, 1900, the 
average amount of water evaporated per pound of refuse, 
from and at 212° F., was 1:62 lbs. The refuse burned at 
Darwen is from 30 to 86 tons per day, and the average 
maximum load is put at 160—180 T. f. P. in winter. It may, 


rated in boilers combined with incinerators where refuse, 
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therefore, be assumed that 600 1.H.P.-hours would constitute 
the average demand on а winter's day ; allowing 26 lbs. of 
water per 1. H. P.-hour, the plant being non-condensing (no 
offence meant to Messrs. Belliss), the electric light demand 
should account for 15,600 Ibs. of water evaporated. Accord- 
ing to Mr. Olegg’s figures, the actual average amount 
evaporated is about 82:5 tons x 2,240 x 1:62, or 117,936 lbs. 
The amount of steam required for electric lighting on в 
winter's day is therefore 18:8 per cent. of the total amount 
stated to fe evaporated. Їп these circumstances one oan 
appreciate Mr. Olegg's statement that much annoyance is 
being caused by the blowing off of the surplus steam. 

Їз there a single instance of the amount of electrical energy 
to be derived from the combustion of refuse having been 
calculated on such a basis a3 this by an advocate of refuse asa 
fuel? Is it not the fact that from the testa quoted by 
Mr. Olegg, 82:5 tons of Darwen refuse would have been 


held to be capable of supplying steam for ee — 4,586 


I H P.-hours ? 

Is Mr. Olegg prepared to use his refuse, as an advocate of 
refuse for fuel would have him use it, and guarantee tbat he 
would effect perfect combustion of the refuse, and at the 
same time maintain а constant steam pressure when 


evaporating 1.62 lba. of water from and at 212° per pound 


of refuse? 

In such а case as Darwen where, on the engineer's own 
showing, the maximum demand for electric lighting pur- 
poses is less than the amount of steam that blows off, it is 
quite clear that no difficulty need be experienced in keeping 
а constant steam pressure, but it is equally evident that my 
statement does not apply to Darwen yet; but to cases in 
which the demand for power absorbs a large ишн of 
the steam which the refuse is calculated to be capable of 
raising. | | 

With regard to the calorifio power of Darwen refuse, it is 
only necessary to point out that Mr. Goodrich considers 
refuse from which 1:62 lbs. of water is evaporated per pound 
to be“ below the average." The calorific power of the oom- 
bustible portion of Darwen refuse must be at least 
5,500 Th.U. per pound. 

In conclusion, it is worthy of note that neither the Hors- 
fall Destructor Company, nor Messrs. Manlove, Alliott, nor 
any other first-class firms who manufacture destructors, have 
taken exception to the statements in the article in question. 


The Writer of the Article. 


Electric Launches on the Thames. 


Oar attention has just. been drawn to a letter on this 
subject in your issue of the 8th inst, in which Mr. Eck 
refers to observations made by himself and Mr. Callow as to 
the working of electric boata built on the Oallow-Eck or Vril 


tem. 

In order to avoid misapprehension on the subject on the 
part of any of your readers, we write to say tbat we are the 
sole owners of the registered trade mark Vril,“ and that 
neither Mr. Eck nor Mr. Callow is in any way connected 
with our company. 

We shall be glad if you will give the same prominence to 
this letter as to that of Mr. Esk, 


Westmacott, Stewart & Co., Limited, 
ALFRED Миѕтмлсотт, Managing Director. 


THE MAINTENANCE OF ELEOTRIO 
MOTORS. 


THE cost of maintaining electric motors is a matter upon 


which we cannot hear {оо mach. Unfortunately, there is 
very little available information upon the subject. No 
doubt there are engineers who have had special experience 
in this direction, but such men are not, as a rule, disposed 
to publish their knowledge, although it might aid very 
materially in elucidating some important points in con- 
nection with electric driving. It has often been the duty 
of an electrical engineer to point out the great inefficienc 
of small steam engines, and though there has been muc 


to warrant his critical attitude, one is occasionally inclined 
to ask whether small electric motors are all that could be 
desired. This is, unfortunately for somo manufacturers, 
an age of cheap goods and cheap plant, and the markets 
are so constituted at the present moment that the consumer 
will have cheap motors, and if the manufacturer will not 
make them, then he is gradually cut out of the motor 
business. These remarks apply more particularly to small 
motors, and though it is possible to make small machines 
which are fairly efficient, one is inclined to doubt whether 
for the extremely low prices at which motors are sold 
they can be made to wear well. This is just the point 
on which we want information. The users of motors will 
eventually find out for themselves what the maintenance of 

rly-made motors is, and one of these days they may be 
Inclined to listen to the people who make good bnt some- 
what expersive motors, 

Mr. O. A. L. Prussman, the borough electrical engineer 
of Doncaster, in а paper presented to the M.E.A. on the 
maintenande of motors, gives a good deal of information on 
the maintenance question, but his experience has been, we 
presume, with a good class of motor, and hence his results 
cannot be held to apply to the cheap ard nasty ty As a 
matter of fact, Mr. Prussman is mainly concerned with the 
question of the maintenance in so far as it affects hiring out 
arrangements. The author of the paper was for some years 
associated with the Bradford Corporation electricity worke, 
where the hiring of motors has been worked on a liberal 
scale, hence his remarks are of considerable value. It has 
been ssid that the maintenance of motors would prevent a 
successful hiring arrangement being carried out, but though 
much tronble has been apparently experienced at Bradford 
on this account, one is inclined to agree with the author of 
the paper that it should not prove a complete bar to a Cor- 
poration adopting the hiring principle. At the same time 
the experience gained at Bradford is quite enough to show 
that all motors should be subjected to somewhat rigid tests 
before they are suffered to go on to the mains. 

Mr. Prussman endeavours to show, and we think to some 
purpose, that а considerable proportion of the maintenance 
charge is due, not &o much to the motor, as to the switching 
apparatus and other causes external to it. Assuming that 

e motor is a fairly well designed machine in the first 
instance, one would expect to find that to be the case, for 
without hesitation, one may admit that motor starting 
devices are generally unsatisfactory. There are, it is true, 
switches on the market which are well made, but a really 


reliable device is very expensive, and certainly bears a high 


percentage to the cost of the motor. We are inclined to 
think, however, that much of the trouble of starting devices 
arises from them being unsuitable for all cases; while being 
rfectly satisfactory for some purposes, they are totally 
inadequate for others, Mr, Prusaman very clearly. demon- 
strates that motors are used in Bradford for many varied 
Lend peri and the multifarious objects to which a motor is 
applied may tend to prevent the standardization of motor 
switches which the author of the paper appears to desire. 
But though some types of switch are frequently employed in 
cases where they are wholly unsuitable, we are not co sure 
that the same remark cannot be applied occasionally to 
motors. There is, at any rate,a great diversity of opinion 
among manufacturers as to whether machines should be 
shunt or compound for certain work, and we know for a fact 


that in a recent tender the makers were hopelessly divided 


as to whether shunt or compound was the better for the 
particular work in question. 

On the different types of starting switches, Mr. Prussman 
makes many interesting remarks, and the experience gained 
at Bradford ought to be of great service to other municipal 
engineers. It is shown that the small motor on the supply 
mains is far and away more troublesome than the large oner, 
and it is estimated that motors from } B H P. to 8 B H. p. give 
more trouble by tome 30 per cent. than those ranging from 
4BHP.to12 B H.P.; how far this is affected by the first 
cost of the motor, it is impossible to say, but, seeing that 
the works’ cost of a small motor is mainly that of labour, it 
is impossible to bay а cheap motor that is not at some time 
or other likely to give trouble. 

Since so many electric lighting authorities will be alti- 
mately obliged to adopt hiring methods, the paper by Mr. 
Prussman will prove to be of great use. 
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LEGAL. 


Bnrrmug Insutatep Wing Company v. Оовим Unrrep Tramways 


Company AND THE NEW Yong CABLR ARD Сонротт COMPANY, - 


LIMITED. 


On 216% inst., in the Chancery Division, Dabliv, before the Vice- 
Ohanc- lior, in this matter, an application was heard on behalf of the 
p forlibsrty to administer interrogations to the defendants, and 
or further discovery of documents. The plaintiffs had obtained a judg- 
ment in November, 1899, declaring that the defendants had infringed 
British patent which the plaintiffs held for the manufacture of 
cable (insulated by a special process) for electric traction, and an 
inquiry was directed as to the damages suffered by the plaintiffs. 
The patent, however, had expired on Beptember 2nd, 1898, and the 
joe limited the inquiry as to damages to all cables manufac'ured 

у the New York Oompany,and received by the Dublin Tramways 
Company prior to that date. The plaintiffs, with a view to pro- 
secuting the inqeiry as to damages, now sought to interrogate the 
defendants as to the quantity of cable delivered before Beptember 
2nd, 1898, to the Tramway Company on board ship in New York, 
where delivery was to be made by the terms of the contract of sale. 
The defendante’ contention was tbat the interrogations should be 
limited to the quality of cable actually landed in the United Kingdom, 
their arguments being that to deliver in New York was not an 
infringement of the pne The question wasTully argued, and after 
hearing counsel on both sides, the Vice-Ohsncellor held that the 
interrogations and ditcovery (an order for which hs granted) should 
be limited as contended for by the defendants, and that each party 
should abide their own costs cf tbe application. 


WASHINGTON v. BABRACLOUGH. 


Tus case of Washington v. Barraclough concluded in the Ohancery 
Division о? the High Court, before Mr. Justice Buckley, on 21st inst. 
The parties have been partners in a manufactory of electric cables 
and machinery at Sowerby Bridge. They had separately purchased 
certain patterns, drawings, &c, and agreed to work jointly, but 
disputes arose, the plaintiff contending that the defendant alleging 
that the plaintiff had never paid him the proper proportion of the 
profits due to him. His Lordship held that plaintiffs version of the 
agreement was the correct one, and directed an aecount to be taken 
on that basis. He also held that defendant had failed in his counter- 
claim for damages for alle negligence by plaintiff in manufac- 
foring = machines. Judgment for the plaintiff accordingly, 
conte. 


vn Prarn Егнотвіо Licur AND TRAOTION Company, LIMITED. 


Ax order for the compulsory winding up of this company was made 
by Mr. Justice Cozsne-Hardy on the tion of Glynn, Mills, Carrie 
and Oo., jadgment creditors for £1,760. | 


In the Ohancery 

day (June 27ch) before Mr. Justice Oczans-Hardy, Mr. Younger 
mentioned the petition against this company. He said a winding-u 
order was taken on the previous day on an unopposed petition. He 


asked if anyone appeared for the company, and as no answer was 


ven his Lordshi qme the order must p The petitioners 
misunders е fact that negotiations for reconstruction of 
the respondent company were still ‚ and if carried 


through (as they probably would be) everyone would be paid. He 
asked that the order might be stayed, and that the pe might 
bs put in the paper in a fortnight’s time. 

Mr. Justice Cozans-Hanpy asked if anyone appeared on the 


petition. 
Mr. Youmama said the parties were under the impression that tho 
case would Le mentioned that day and not the previous day. 
MI. Justice Oozmns-Harpy said he thought the best plan would be 
to order the petition to be restored to the paper on July 10tb, and 
in the meantime to stay the order. The matter must be mentioned 
at once to the winding-up division. 


BUSINESS NOTES. 


The Copper Market.—According to the fi zures supplied 
by Messrs. Н. R. Merton & Oo., in the last issue of th air fortnightly 
circular, the stocks of copper have increased by 109 tons, and the 
price of G. M. B's. has fallen 17s. 6d. per ton during the first 15 days 
of June. The total supplies have amounted to 14,925 tons, North 
America contributing no less than 10,624 tons to this total. The 
shipments from Chili and from Spain and Portugal are, however, 
muon below the average, while those from Australia and other 
countries” are also sligntly down. Tho deliveries of copper have 
totalled 14,616 tons, and 200 tons of "standard" copper have been 
shipped to America. Stocks, which on June lst were 29,204 tons 
had therefore risen to 29,313 tons on June 15th, and the price of 
G.M. B'e. had fallen from £73 8s. to £72 7s. 6d. in the 15 days. | 


Division of the High Court of Justioo on Wednes- 


| Electrical Wares Exported. 
Warr mme Jona 207H,1899. | Warr Енріке Тона 19тн, 1900. 


Amsterdam .. ws . Value £40 Adelaide .. Value £109 
Antwerp. Teleph. wire si Alexandria .. 24 ia s 24 
Archangel .. 25 "S 51 Algoa Bay ... .. vá Vs 66 
Auckland .. v . 180 Amsterdam ve - "T 48 
Barcelona sé 150 Archangel .. 4s ET . 961 
Bombay T 165 Auckland .. i ke . 206 
Buenos Ayres oe 1 Beira ae os 597 
я Teleg. mat. 712 Bombay 256 
Calcutta... же Boulogne 20 
Cape Town es oes 78 Brisbane . 983 
Christchurch 26 Brussels - 24 ке 86 
Colombo ae s 20 Buenos Ayres... oe . . 2,205 
Copenhagen. Teleg.cable .. 4,578 Calcutta... os 28 .. 918 
Durban er tea x oo 1,797 Cape Town .. - es .. 806 
East London 920 Colombo Ve M . 1,171 
Ghent Я 75 Copenhagen. Teleg. cable. 137 
Hong Kong.. 178 Durban Е Va i . 260 
Melbourne .. 23 "A East London ^ A . . 101 
» Teleg. mat. 1,473 Hamburg. Teleg. mat... . 1,200 
New York .. 2 22 Kingston  .. oe oe - 83 
Ostend 88 Lisbon vi ja 27 
Otago 800 Madras 18 

Port Elizabeth  .. .. 490 Malta.. н 
Rio Janeiro ia а T 85 Mauritius .. 119 
Rotterdam .. s - : 20 Meibourne .. 293 
Rouen id 2а . 850 Montreal 70 
Bantos. Teleg. mat. . 491 Penan bs 150 
Bingapore .. T ES 73 Port Chalmers 49 
ә” Teleg. mat... 172 Port Said 30 
St. Petersburg .. .. .. 83 | R ПО. “ae wee 198 
Stockholm .. e us Ps 88 Rio Janeiro.. T T ix 81 
Sydney - M ae . . 4723 16 Teleg. mat... . . 1,869 
Teneriffe .. = x e. 35 Rouen a € TO 
Wellington ae LE J ee e@ 68 Shanghai eo ee ee 442 
Yokohama .. “з m s 29 Bingapore .. i sa 251 
Sourabaya .. js ads 60 
Stockholm. Teleg. cable 207 
^ Teleg. wire 275 
Sydney ee eo .€ 1,787 
Wellington 495 
| Yokohama .. « 941 
Total , 814,220 Total - £15,980 

Foreign Goods Transhipped. 

Colombo. Elec. fittings. Value £56 Alexandria. Elec. mat. Value £64 
“Sydney. Teleg. mat. .. .. 8,994 Bombay. Elec. mat. Ss 12 
Total .. £4,050 | Total .. £76 


} — 


Electrica] Wares Exported. 
Weak mme Jone 27тн, 1899. | WIr mm Јони 20TH, 1900. 


Adelaide e. «ee Value £75 Aden .. T .. Value £16 
Alexandria. Те1ер. mat. .. 282 Alexandria .. xs ee — 93 
Amsterdam "à T 80 Algoa Bay .. 8 2 . . 102 
Antwerp  .. il - АР 48 Amsterdam, ss 2% К 65 
Archangel .. d 24 m 41 Antwerp  .. x a T 22 
Bangkok  .. ze M sa 84 " Elect. fuses .. . . 71 
Bilbao КА "m wu Us 40 Archange 8 .. 105 
Bombay as gi e . 160 Azores .. 129 
Boulogne Pu - - 21 Bombay 7 
Calcutta... ee a os 636 Brisbane .. 105 
Cape Town ve = .. 962 Buenos Ayres vs 66 
Christiania .. КЎ js sè 99 Calais ө 28 
Colombo. .. m - РУ 7 Oaloutta ae . . 351 
Copenhagen. Teleg. cable. 103 т Teleg. wire .. 584 
agoa Bay. Teleg. mat. 41 Cape Town Ке .. 222 
Demerara .. s Ve Xs 81 Colombo .. 890 
Durban xs "m ni .. 560 Durban m 50 
East London Ms я M 52 | Fremantle EE 40 
Flushing e : P 10 Hamburg .. " as 20 
Gijon.. ЭР is T .. 8,500 Hong порк. T ; 540 
Gothenburg. . T i T 42 Labuan. eg. mat. .. 615 
Kronstadt. Teleg. cable .. 600 Mauritius ps si 21 
Launceston zs iR vs 51 Melbourne .. ae n з, 83 
Madeira 21 " Teleg. mat... .. 69 
Malaga " 22 = vs 55 Nagasaki. Teleg. cable. ‚ 12,000 
Marseilles .. Ji o da - 20 Paris .. m T 8 100 
Melbourne ae ae *9 te 247 Penang. Teleg. mat. 37 
Odessa is К А as 50 Port Said - ёа š 40 
„ Teleg. mat. 200 St. Petersburg. Teleg. mat. .. 80 
Ostend 85 А vi - 97 Shanghai .. т sis oe 298 
Penang. Teleg. mat. i 50 is Teleg. mat. .. . 129 
Port Elisabeth  .. ss .. 467 Singapore. Teleg. mat... ` 66 
Rio Grande do Sul. Teleg.mat. 348 Sydney os ifs . 218 
Rotterdam .. "m 125 Са Tokio.. 11 
RT Teleg. mat. . 180 Townsville 1,186 
Shanghai... ox © .. 828 Trinidad  .. А 40 
St. Petersburg .. iE . . 109 Yokosuka .. 578 
Stockholm ee ee ee е6 148 
"n Teleg. wire .. i 62 
Sydney s 155 ss .. 489 
Р Tolek: cable .. . . 1,110 
Tientein. Teleg. instruments. 427 
Wellington .. - T ‚‚ 146 
n Teleph. mat. .. 950 
Total  .. £18,128 Total £19,820 


Foreign Goods Transhipped. 


Brisbane. Elec. apparatus Value £355 
Melbourne. Elec. goods ae 93 
Sydney. Telephones .. . 368 


Total .. £816 


American Tools at Preston.—We are informed that a 
number of the American machine tools selected after mature con- 
sideration by the English Electric Manufacturing Оотраоу for their 
new works at Preston, including three large Gould & Evernardt 
gear-cutting machines, and nine radial drill presses (some «f which 
wero shown in our views), as well as 13 Ksmpemith milling 
machines, a Bauth & Harris multiple drilling machine, &c., were 


supplied by the well-known firm of Messrs. Selig, Bonnentnal & Oo., 


the sole agents for these tools. 
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Bankruptcy Proceedings.— Under the failure of John 
Е. Liardet, 16, Hyde Park Gate, W., of the Old Mill Works, Oowley, 
an application was made to Mr. Registrar Brougham on the 220d 
inst. at the London Bankruptcy Oourt for approval to the echeme of 
arrangemen: that has been accepted the creditors. Tae debtor 
Las been engsged since 1887 in experimenting with and developiog 
marine, electrical and hydramlio patents. He failed in December. 
1898, with liabilities £13,259 against assets valued at £19,500 sujact 
to realisation. The Official R:ceiver reported that under the scheme 
the creditors had the option of rcoaiving а cash composi’ion of 
78. 6d. in the E, or cumulative preference sbares to the face value of 
208. in the £ in the Motors and Mechanical Appliances, Limited, 
which was to be formed for the purpose of dealing with the debtor's 
patents and inventions. He farther reported as cff :nces insufficiency 
of assets to pay 10s. іл the £ to the creditors, imperfect book-keeping 
and a previous failure, als» that there was no evidence to show that 
the shares to be given to the creditors would sfford reasonable 
security for the payment of 72. 64. in the £. Mr. Ringwood, on 
behalf of the dc btor, stated that tho creditors, with one t x ption, 
had elected to taka sbar3s instead of casb, which proved pretty con- 
clusively that the valu; of the shares was more than sufficient to 
comply with the Act. His Honour iotimated that he required 
farther evidence on the point, and granted a week's adjournment to 
enable 16 to be brought forward. : 

Та the case of J. A. Hirst, electrical and mechsnical engineer 
(Fletcher, Hirst & Co), Burnley, discharge has been suspended for 
two years. The grounds for refasing immediate discharge are: the 
assets are not cqual to 10s. in the E on the unsecured liabilities, 
proper books of accounts were not kept, bankrupt traded after know- 


ing he was insolvent, and contracted debts without reasonable pros- 


pect of being able to pay them. 

A first and final dividend cf 481. is payable on Jaly 5th in the 
failure of H. L. Howard (Thompson, Howard & Co.), electrical and 
mechanical engineer, cf York and Hull. 


Оз 21st inst. was held in the offices of the Manchester Official 


Receiver (Mr. O. J. Dibb) a meeting of the creditors of Gorge 
Herbert Bentley, electrical engineer, of E rlestown. The debtor's 
statement cf affsirs showed a deficiency of £307 2s 84, and he 
alleged that his insolvency was due to 1 >sses on contracts and the 
failure. of an engine he bought to do the amount of work guaranteed 
by the vendors. Mr. G. F. Olarke, accountant, of Earlestown, was 
appointed trustee, and а committee of inspection was also elected. 


Liquidations and Dissolutions.—A general meeting of 
G. E. Belliss & Oo., Limited, will bs held on Tuesday, July 31%, at 
Birmiogham, to hear an account of the winding up from the 
liquidator (Mr. J. E. Rubery). 

The Improved Electric Glow Lamp Company, Limited, resolved 
on May 31st (and confirmed on Jane 21st) to wind up voluntarily, 
Mr. F. F. Faller being appointed liquidator. 


Book Received.— Fort:chritte der Elektrotechnik,“ by 
Dr. Kerl Kahle. Berlin: Julius Springer, 1900. 


Catalogues and Lists,—The B.T.H. Co. has issued its 
illustrated pamphlet No. 67 (June 12th, 1900), in which the G. E 52 
traction motor is described. No. 66 describ.s their d'r ot current 
fan motors. No. 68 deals with their maximum demand wattmeter. 

Messrs. Griffiths Bros. & Oo, of Bsrmondsey, send us a list of their 
specialities for electrical ergineers, including "anti-sulphuric 
enamel”; “Armacell” insulating varnish; “ Shaydolite”; "Armour" 
fireproof paint, and shellac varnishes. | 

srs. John Fowler & Co. (Leeds), Ltd S send us one of their 
eleotrical catalogues (40 pp.) in wbich we find illustrated кран 
of the Lowrie-Hall transformers, transformer cases, boxes, switches, 
sta'ion main and converter fases, Hall and Faller’s patent fuses, 
Lowrie- Hall fault detector, Fowler-Hall alternators, enclosed motors, 
dynamos, electrically-driven pumps, and so forth. 


Earle's Shipbuilding Company.—At an extraordinary 
meeting held at Sheffield on $186 inst. it was resolved that the 
company be voluntarily wound up. The chairman, Captain 8. M. 
Е udley Wilmot, and Mr. W. O. Jackson, chartered accountant, of 
London, were appointed liquidators for the purpose of winding-up, 
and а committee of shareholders and creditors was afterwards 
appointed to confer with the liquidators during the period of liquida- 
tion. The chairman expressed the hope that they would be enabled 
to carry out a scheme of reconstruction. | 


The Electrical Standardizing, Testing and Training 
Institution.—The Secretary of this institution writes as follows :— 


In consequence of an advertisement in the daily press referring to the sale of 


| leasehold property in St. Martin's Lane and Charing Cross Road, many of our 
friends are under the impression that we propose moving from Faraday House. 
We shall be glad, therefore, if you will allow us to explain that we hold a long 


lease of the institution premises, and have every intention of remaining here 
until its expiration. The sale of the superior lease will not affect us. 


Fire.—The premises of Siemens Brothers & Co., Limited, 
situated in  Bowster Road, Woolwich, were the scene of a 
disastrous fire on Sunday afternoon. Bursting out in “Т” block, 
which is a building 120 fect long and 30 feet wide, used as а rubb ir 
curing shop and stores, the flames spread to the V " blcck, which is 
а three- fl vored structure of similar dimensions, used as а wire-sovering 
shop. The first building suff red very severely, tho acc ond was badly 
damaged, and other premises were only saved from destruction by 
very hard work on the par: of a big force of firemen. When will the 
use of automatic sprinklers become universal in such factories аз the 
above? Burely the protection cffered would more than compensate 
for the outlay. 


Green's Economiser.—We have received a copy of the 


latest English catalogue of this aid to economy. No feed hcater has 
done so well as Green's, 15 із simple in structure, does not aim at 


small number of lamps of the Loftus 


absolute perfection of operation, but rather at soundness in principle 
up to its limit and símplicity. Engineers, draughtsmen, and 
architects will find this catalogue useful. It hw several plates of 
arrangements of Яаез. All pipes are oast vertically, and we would draw 
attention to the short circuit pipe designed to connect the delivery end 


ol the economiser to the feed pump section, a necessity where the feed is 


below 90°, owing to the condensation upon the lower ends of the cold 
pipes, and the serious corrosion thus setup. The economizer will usually 
вата 16 to 22 per cent. of fuel, and it is particularly necessary in 
electric stations, as it permits of heavy loads being deslt with, by 
checking the feed somewhat, and filliog up the boilers again quickly, 
which can be done with loss serious effect when there is a good воси- 
mulation of highly heated water in the economirer. Though in an 
ordinary economiter all the pipes are in parallel, they are practically 
all of one temperature, for the pipes at the hotter end have a 
more rapid circulation, and do more work than the pipes at 
the colder or chimney ends. In large installations the pipes are 
arranged on the series parallel system, there being, perhaps, two or 
three distinct economisers set in series. This is quite permissible; a 
length of 30 feet is not a great length through which the feed water is 
to pass. But for small installations it is not worth while placing 
the pipes other than in parallel. 


Isle of Man Tramways.—In the Manx Chancery Court, 
on 21st inst., the adjourned petition of Mr. Robert O Kell, creditor 
of the Isleof Man Tramways and Electric Power Company, Limited, 
to wind up the company and appoint Mr. William H. Walker, 
chartered acoountant, of Liverpool, as liquidator, was mentioned.— 
Mr Browne, for the company, said that since the ition was pre- 
sented the shareholders had appointed another board, and he asked 
for a farther adjournment to the 11th prox. to enable the directors 
to consider the scheme for carryiog on the company, and submit it 
to tbe creditors.—M r. Oruickshank, for the petitioner, consented, 
provided Mr. Walker was appointed receiver. This was agreed to, 
and the petition was adjourned. 


Johnson - Lundell Electric Traction Company, 
Limited.— We understand that rapid strides ате b»ing made to- 
wards the completion of the organisation of this company, the forma- 
tion and obj си of which were recently described in our pages. Th: 
financial arrangements have been settled, and Mr. Arthur Tilley has 
been appointed as secretary. Following the example of other Eaglish 
companies embarking on elcctric traction work, an American engi 


gineer 
Mr. A. F. Hall—has been placed in charge of the technical 


department. Mr. Hall bas had a wide experience ia the United 
States, having been chief draughtsman to Mr. H. F. Parshall, when 
Me. Parshall was engaged in designing the large generators of ths 
General Electric Company ; he will go out to New York at once to 
confer with Mr. Lundell upon all the details of the company's 
manufactures. Mr. Lundell, who has been engaging in perfecting 
the design of his tramcar motor and controller, reports that he is now 
ready to convinoe the most eritical experts of the excellence of the 
equipment, while he has proved to his sa‘isfaction, that his 
“ differential" pole-piece ів evea more eff обаа! when applied to large 
generators than it wasshown to be with the smaller sizas; moreover, 
the Sprague Oompacy, which is manufacturing these machines in the 
States, is already able to und bid the large manufacturing concerns, 
although working on a smaller scale, so that in this respect, as well as 
in the matter of tramcar equipmen's, the company is to be congratu- 
lated on its rosy prospects. 


Jubllee.—Wheatley Kirk, Price & Co., valuers, &. 
(London and Manchester), on June 2204 celebrated the J abilee cf the 
firm by giving the whole staff a holiday, which was pleasantly spent 
by taking а trip on the Serapis through the prettiest parts of the 
River Thames, the partners entertaining the staff afterwards toa 
dinner at the Holborn Restaurant, at which the senior partner, Mr. 
Henry Sherley-Price, presided, supported by Mr. 8. Sherley-Prioe, 
and ы Ernest Bherley-Price, the тіс:-сһаіх being oocupied by Mr. 
Jahn Place. 


The Loftas Lamp Head.—Messrs. 3 & ese 
Manchester, send usa circular giving eir paten 
Loftus lamp head. Exhaustive tests are claimed to have proved 
these to be a most satisfactory strcet lamp. The chief feature of the 
lamp is the long distance the light is thrown by means of specially and 
accurately bent panes which each act as distinct refisotors, thus 
enab'ing the efficient lighting of streets to bs attained by a very 
pattern. The lampe have 
only been perfected recently, but orders have alreaiy been received 
from several townshipe, to one of which, the town of Fl:etwocd, 
nearly 302 are being supplied. The lamps are also stated to have 
Ъзеп very snccessfal in Ei:clee. The lamps. are said to be cqually 
suitable for electric or gas lighting. 


Private Bills.—In the House of Commons on Monday 
the Lords’ amendments to the following Bills were agreed tc: 
Southport Ex'ension and Tramways Bill, and the Stockport Cor. 
poration Tramways Bill. South Staffordshire Tramways Bill was 
read a second time. 

In the House of Lords on June 21st the Baker Street and Waterloo 
Railway Bill was read a second time. The Great Grimsby Street 
Tramways Bill was read a third time, amended, and passed. In the 
Commons the same day the Blackpool, Bt. Anne's ard Lytham Тгаш- 
ways Bill was read athird time. Mr. J. W. Lowther movad 

That the order (March 22) that the Shannon Water and Electric Power Bill 
be committed to the committee to be nominated by the Committee of Selection 
for the consideration of other private Bilis relating to electric power be read and 
discharged. 

He explained that this Bill was not really an electric power Bill, but 
a fishery B.ll, and he suggested that it should be referred again to 
the Oommittes of Selection so that it might be sent to a different 
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аш The motion was agreed to, and the order read and dis- 
g e 

In the House of Lords on Tuesday, June 26th, the following were 
read a second time:—Ohristchurch and Bournemouth Tramways Bill; 
Blackpool, Bt. Aune's and Lytham Tramways Bill; Halifax Corpora- 
tion Bill; Huddersfield Corporation Tramways Bill; Jarrow apd 
Нервен Electricity Supply Bill; Southport and Lytham Tramroads 


The Thames Ironworks.—AÀ number of members of 
the Bociety of Engineers visited the works of the Thames Ironworks, 
Shipbuilding and Engineering Company at Orchard Yard, Blackwall, 
on Wednesday, June 20th. In the electrical engineering department 
the visitors witnessed the production of genera! electrical machinery 
and apparatus, including dynamos, motors, electric fans, portable 
electrical drilling machines, searchlight projectors, switches ani 
switchboards. In consequence of the transference of the marine 
engineering department to the newly acquired works at Greenwich, 
the pres:nt machine shops at the Orchard Yard will be devoted 
almost entirely to electrical manufactures, and the resources of the 
electrical engine ent will be greatly augmented, A 
central generating station has been established in the works for 
supplying current for consumption in the several departments. The 
installation consists of three locomotive and two gunboat boilers, the 
latter of the company's manufacture, aggregating 600 1E P. There 
are nine sets of engines and dynamos aggregating 350 Kw., three sets 
having been built by the Thames Ironworks. Distribution of current 
is effected on the three-wire system, the main cables to the distribu- 
ting centres having vulcanised india-rabber insulation, and being laid 
in cast-iron pipes undergroand. The electric current generated is 
chiefly used for lighting purposes, but is also "үре to the motors 
employed in the works for driving machinery. The use of electricity 
for power purposes is in course of extension. The electro-galvanising 
of Belleville and other boiler tubes and steam pipes was seen at the 
раш adjoining tha boat кере, sheds. This galvanising plant is 

largest in the kingdom. Ourrent for ple is obzained by 
transformation from the electric lighting m uns. 


Trade Announcement. —In order to cops with the 
increasing business in the London district, the Sanbeam Limp 
Company are opening offices at 141, Fenchurch Street, E О. Mr. 
E. J. Hogan, who for many years has managed the business under 
the company’s late agente, has been appointed London manager, and 
all letters and communications for the company should be sent to the 
above address after the 30th inst. 


ELECTRIC LIGHT AND POWER NOTES. 


Ayr.—The Town Council, on the advice of the electrical - 


engineer, Mr. Fuller, bas resolved to raise the supply pressure ia the 
central area from 100 to 200 volts. Water-tebe boilers with 
mechanical stokers are recommended for future extensions of the 
steam generating plant. : 


Brighouse.—On Saturday last the new sewage works at. 
. Oogper Bridge, which have been constructed by the Corporation of 


Brighouse at a cost of over £100,000, were formally opened by the 
Mayor of Brighouse. The works and А reni are lighted throughout 
by electric light. A dynamo of the Ohurton" O 12 type is employed 
for either direct lighting or charging an accumulator as required. 
The tanks and exterior of the buildings are lighted by enclosed Ark” 
lamps supplied by Messrs. Johnson & Poillips, ard an accumulator 


of the Ohloride type is used in connection with the incandescent 


lighting of the works, manager’s house, and committee roome when 
the dynamo ie not running. Thé switchboard and controlling 
apparatus, as well as the dynamo, were oonstructed at Mr. T. 
Harding Oburton's works at Leeds. 


Dartford.—At a special meeting of the District Council 
on Friday laet the final report of the Electric Lighting Committee 
was considered, the consulting engineer (Mr. Hawtayne) being in 
attendance to explain the details. The pro was to combine the 
work with that of the pomping station, as it was stated that a con- 
siderable economy would be effected. The annual working cost was 
estimated at £2,90C, aud the revenue, based upon the experience of 
other towns, was placed at £3,000. After interest and repayment of 
loans, there would, on this basis, be an annual sum of £700 for the 
benefit of the rates. The charge is to be 54. per unit. The tenders 
recommended by the Committee for the work were accepted. 


Dublin.—In the House of Commons on 26:h inst., on 
the motion for the consideration of the Dablin Electric Lighting Bill, 
there was a lengthy debate, and there voted for the consideration 180, 
and against 167, making a majority of 13. The Bill was, after slight 
amendment, ordered for third reading. 


Dundee.—At the annual meeting of the Dundee Gas 
Commission last week accounts were submitted stating that on the 
year thore had been a deficit of £1,480 in the gas department, while 
a pes Sene department the accounts had closed with a balance 
o ; 


Cork.—The Town Council hag resolved to considerably 
extend thc arc lighting of the streets by the erection of 85 additional 
lamps, at an annual cost of £1,275. 


Idrauliche del Veneto to put down plants to utilise available 


by the Westminster El 


Eston.—A committee of the District Council has been 
formed to discuss the question of electric lighting, and it has been 
proposed that Messrs. Boloxow, Vaughan & Оо. be approached to 
supply the necessary power. 


Indla.— The use of electric power in India is receiving 
every encouragement from Government, It is now intended to light 


W n Station in the Nilgiris by electricity derived from the 
Earheri Falls. 


Italy.—A company has just been formed in Venice with 
а capital of £240,000 to be known as La Bocietá Italiana per le Forzs 
water- 
power in the province of Venice. The company acquires the right to 
utilise the Oellina torrent (22,000 E p.), and of the Piave river 
(40,000 K. r.). Plant is to be at once put down to generate electrical 
energy to the extent of 6,000 E P., and to transmit the same to the 
eity of Venice. 


King's Lyna.—A variation of the maximum demand 
system has been adopted by the Town Council in the csse of a large 
consumer whose lamps are used all night, namely :—£7 per Ew. cf 
lamps installed, plus 3d per unit of energy supplied. The Oouncil 
has sealed contracts for steam dynamos, boilers, &o. 


Liverpool.—Daring the past month the following elec- 
trical energy was supplied :—For private lighting, 218,169 units; for 
Corporation lighting, 31,107 units; for care and other service, 
362,269 unite; total, 611,545 unite, against 340,654 for the correspond- 

month last year. 


London.—Sr, Pancras.—At a meeting of the Vestry last 
week the question of wiring the houses of intending consumers on the 
" free” wiring system was raised. It was stated that the matter had 
received the attention of the Electricity Committee, but the Vestry, 
under the provisional order, were not empowered to carry out the 
work. It was, however, hoped, after November, when the borough 
council would come into existence, to obtain the | 
As showing the increase in the price of coal, 


mentioned that the committee recommended the acceptance 


of two tenders.  Mesr: Facer & Co. quoted £l 1s per ton 
for Warwickshire coal and £1 2s. 41. for Nottinghamsbire 
coal for the Lancashire boilers at the King's Road station, and 
Messrs. Rickott, Oockerell & Oo. EI 94. 104. for Nixon's navigation 
steam coal for Babcock boilers at the Stanhope Street station. The 
prices of fuel under the present contracts were 161 4d. and £1 1s. 9d. 
ереену, and the increase in the price of the Welsh coal would 
about 4d. per unit rise in the cost of generation. It was decided 
to accept the tenders. On the recommendation of the Committee, 
the Vestry sanctioned an expenditure of £421 for the alterations 
required in removing four small engines at the Regent's Park station, 
and erecting in their placa the two large 750- P. engines being sap- 
plied under the contract with Messrs. Siemene Bros. & Оо. 
HamMMERSMITH.—The Vestry has gone fully into the question of 


. the extension of the maine, and decided that 24 additional thorough- 


fares shall be scheduled, and the work carried ont at a total estimated 
cost of £8,877. Та order to meet the cost of these extensions, the 
ird transformers, &c., the Vestry intends taking up a loan of 

St. Gronax's.—The Vestry bas rescinded a recent resolution 
deferring the question of electric lighting, and has resolved to adopt 
electricity for public lighting, for which purpose it has authorised the 
Special Committee to obtain expert advice on certaia offers tendered 
e ic Sapply Oo tion, Limited. These 
offers are as follows :—To supply and light 600 lampe at a cost of 
£13,500 per year, or 756 for £16,932 per year, without any capital 
expenditure on the part of the Vestry, and the fotal cost to be subject 
to an annual reduction. At this cost the Westminster Supply Oor- 
poration's right would. extend over a period of 32 years, but if the 

od of supply was limited to 10 years only, the annual cost would 
в £15,000 for 600 lamps, and £19,230 for 756 lamps. The gas now 
costs £10,000 a year. 

Ногвови.—А% the meeting of the members of the Holborn Board 
of Works on Monday, it was resolved that the electric lighting 
companies be invited to send in estimates of the cost of lighting the 
district with electricity. 


Long Eaton.—The District Council has appointed Mr. 
Oro ther, of Wallasey, consulting electrical engineer, to carry out a 
lighting scheme which he has submitted to the Oouncil. 


Lowestoft.—A sub-committee has visited several other 
towns and has reported to the General Parposes Oommittee on 
various pointe. Their report has for the most part been adopted by 
the Town Oouncil, including recommendations to invite tenders for 
free wiring; to charge 7d. and 3d. par anit on the Brighton system 
for lighting and 74. and 11d. per unit for power; to appoint a 
resident engineer at asalary of £200 per annum; to der electric 
driving for the pumping station ; and to appointan Electric Lighting 
Oommittee. The Oouncil also, on Mr. Hawtayne’s recommendation, 
decided to apply for leave to borrow a further sum of &20,0С0 for 
electric lighting purposes. 


Newark.—A provisional order authorising the Council to 
supply the town with electricity has been granted by the Board of 
rad». 
Oldham.—The Board of Trade has granted the Oor- 
poration permissicn to alter the standard pressure of supply from 105 


volts to 210 volts. 
(Continued on page 1105.) 
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|. CENTRAL LONDON RAILWAY. 
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| (Concluded from page 1058.) 
THE series- lel system of control is employed, the motors 
being placed two in series at starting, and al] four in parallel 
for full speed. For this purpose the motors are coupled in 
pairs of two in parallel, and connected with a controller very 
similar in form to the ordinary tramway type; this is illus- 
trated by the figures which we reproduce. — | 
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PERFORMANCE OF LOCOMOTIVE. 


The controller is mounted in the centre of the floor of the 
driver's cab on the locomotive. The external working parts 
consist of a lever fixed on the vertical spindle of the con- 

troller, which projects through the top of the case, and two 
reversing levers, one on either side of the apparatus, so as to 
be always ready to hand. The reversing and шаш 
levers are interlocked, so that the former cannot be mov 
save when the regulator is in the off tion, nor can the 
latter be moved while the reversing switch is in the neutral 


tion. 
do contact cylinder is built up of specially treated wood, 
upon! which arej mounted contact blocks of hard copper; 
uponjsthese]jbearj[a;[number of stationary spring contact 


FIRST POWER 
POINT CONNECTIONS 


CONNECTIONS oF CoNTROLLER, 


MRNA T Ree. fingers. А magnetic blow-out is pro- 

i. | vided op * each rep finger, е 

8 | extinguish the arc at the moment 
=, |. break 


j| m ma Ж 
A ratchet dial on the top of the con- 
troller serves both to indicate the 
position of the cylinder and to pre- 
vent its resting in an intermediate 
pra between two working stops. 
here are 16 combinations in all 
+— between rest and full speed; the con- 
| nections for this purpose are shown Ш 
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I! the accompanying diagram, which shows 
1 also the arrangements for reversing the 


cy" C 
€ sm UD 


ЧИ i E T motors, and for cutting out any one 
- of them in case of need. н 

i 4 E It has not as yet been possible io 

* f out exhaustive tests of the loco- 
s ere motives under actual running con- 
| A——Tp-z——1a || ditions ; but a set of tests made on 
| h m NN Р || one of them at the maker's works is 
i tll tl m not without interest. It must be borne 

— EE E in mind, however, that the tests were 

E O made on a level line in the and 


open, 
that the results wonld bə considerably 
modified by the gradients and the 
increased air friction in the tunnels. 

In the experimenta referred to, the 
locomotive was coupled to seven cars, the 
total weight of the train being made 
up to 150 tons, including the locomo- 
tive, which weighed 43 tons. The total 
distance covered was about half 4 
mile, and the time occupied, 106 
seconds. These values agree with the 
ruling distances and times in the 
tunnels with a two-minute service. 

The diagram shows clearly the 
observations made during the rur 
It will be seen that the controller wi 
9 moved on by successive steps to its 
DETAILS OF CONTROLLER. final ition, with all motors In 


— 


U 
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1 parallel, without added resistance, in 28 seconds. At 32 of 2,700 кү, ; the output will vary between wide limits, 
i seconds the current was entirely shut off, and the rest of the frequently reaching 4,000 Kw. 

i trip was accomplished by “ drifting,” until the brakes were Allowing for losses in transmission, which roughly 
j put on at 95 seconds from the start. amount to 375 KW., the output of the generators at 
| The drawbar pull shown on the diagram does not Shepherd's Bush will average about 3,075 KW., requiring a 
} represent the actual pull exerted by the motors, since current of at least 360 amperes per phase. 

' they have to drive the locomotive in ad- E | 


поо rr, OW. 


\ 


= Drawbir pull ... 11,200 lbs. 
Total pull .. 15,800 „ 
8 - ... 17:6 miles per hr. 
Power output ... 740 H.P. 
Voltage ... ... 494 volts, 
Oarrent é. ... 1.330 amperes. 

» per motor .. 9925 е 

Power iaput e os .. 880 HP. 
Commercial efficiency ... .. 84 per cent. 


dition. The values given must, therefore, 
be increased by 40 per cent. to obtain the 
total pounds pull. 'The data collected for 
the epoch 28 s:conds from the start are as 
follows :— 


Average current, 32 seconds ee 851 amperes. 
Average current, over entire 


run, including 20 seconds 


stop... * ove *. 210 " 
Energy input per trip ... „ 3°78 KW.-hours. 
ö " train mile .. 8 Kw.-hours. 


These results would be modified, as already 
mentioned, by the gradients in the tunnels, 
which would have the effect of adding a 


d pull of about 10,000 lbs.; the total pro- 
pelling force would then be 25,800 lbs. 
while descending the incline. The cur- 
rent may therefore be cut off much earlier, 
reducing the energy per train-mile to, say, 
6 KW.-hours or less. 
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The headlight of a locomotive approaching the station is shown by the light streak in the tunnel, 


QvkEN's Колр PASSENGER SrATION. 


ELECTRIC TRAIN AT SHEPHERD'S BUSH. 


The average current per train, inclusive of stops, will not 
Tees 180 amperes, allowing for the compressor motors and 
lighting. 
The average direct-current output from the rotary con- 
verters will be about 4,000 amperes, to which about 1, 400 
amperes must be added for the lift service, making а total 


Assuming a working day of 20 hours, the output 
from the generating station will therefore be about 60,000 
units per day, over 20 millions per annum. It is interesting 
to note that this is not far from the total annual output 
of all the electric lighting stations in London. 

The annual traffic, оп the basis of a 23-minute service, 
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is about 1 million train-miles; there will be only one class, 
and a uniform fare of 2d. any distance will be charged. 

To deal with this immense traffic, a very complete system 
of electric lifts has been installed by the Sprague Electric 
‘Company. There are in all 48 of these, of varying sizes, 
carrying from 50 to 90 passengers each. The heaviest traffic is 
expected to occur at the Bank and Post Office stations, each 
. Of which is provided with five lifts ; five 
other stations have four lifts eacb, and 
the remainder have three each. The 
method of working and of controlling 
these lifts is highly interesting, but a 
detailed description must for the present be 
deferred. 

The signalling arrangements, which for 
such a rapid service as 2-minute intervals 
imply (the service eventually intended to 
be maintained) must ba of the most 
reliable nature, are similar to those in use 
on the City and South London Railway. 
The optical signals are operated mechani- 
cally from signal boxes in the passenger 
stations, the apparatus for this purpose 
being installed by Messrs. Evan O'Donnell 
and Co., Limited ; the electrical lock and . 
block system of Messrs. Spagnoletti ard 
Crookes has also been made use of, in 
order to reduce the risk of error to the 
minimum possible. 

The stations are lighted by both arc 
and incandescent lampe, from a 500-7olt 
three-wire system; to render this as far us 
possible immune against breakdown, as 
already stated, three batteries of accumu- 
lators of the Chloride type have been 
installed at suitable positions on the line of 
route. The switchboards controlling these were made 
by Messra. Crompton & Co., Limited, while Messrs, 
Easton, Anderson & Goolden, Limited, provided the 
boosters for charging them. 

We give on the next page a view of one of there charging 
equipments, situated in the basement of Queen’s Road 
passenger station. The normal charging current is 70 


LLL ЖУК 


LOCOMOTIVE SHED. 


amperes, and the booster raises the voltage as required by 
from 50 to 250 volts. 

As an additional precaution against failure of the lighting, 
the mains for this purpose are kept separate in the two 
tunnels; the arc lamps in the “up” station, and the glow 
lamps in ће “ down " station, are fed from the mains in the 
“down ” station, and vice versd, so that continuity of light- 
ing is almost perfectly ensured. The arc lamps, we may 
add, are of the“ Westminster” enclosed type; the wiring of 


the stations and lifts was carried out with Callender and 
Henley cables, and protected by the Conduit and Insulation 
Company's lined steel pipes. 

We have already mentioned that the whole of the electrical 
equipment of the generating station, sub-stations, and loco- 
motives was provided by the British Thomson-Hoau:ton 
Company; while Messrs. E. P. Allis & Co. were responsible 


SWITCHBOARD AND BOOSTER AT QUEEN’S Roan STATION, 


for the main engines in the power station, The carriages 
are supplied by the Ashbury Company, of Manchester, and by 
the Brush Company, of Loughborough. We must not omit 
to add that the boring and construction of the tunnels—in 
reality, by far the most important апа responsible part of 
the undertaking—were carried out by the following firms :— 
Mr. John Price for the western section (represented on the 
work by his manager, Мг. А. W. Manton) ; 
Messra. Walter Scott & Co. for the middle 
section (represented by Me. W. Thompson); 
and Mr. George Talbot for the city section. 

It remains for us to say a few words as 
to the engineers responsible for the carry- 
ing out of this great work. As might 
be supposed, the personnel is of the 
highest rank in engineering. 

The engineers to the Central London 
Railway Company are Sir B-njamin Baker 
and Mr. Basil Mott; the late Mr. Great- 
head, whose famous “shield” system of 
boring through the London clay rendered 
the scheme practicable, was associated with 
Sir Benjamin Baker until his lamented 
death. 

Mr. H. F. Parshall, as consulting 
electrical engineer to the company, designed 
the whole of the electric and steam 
equipment, and sup:rvised its installation. 

The line has been constructed and 
equipped by the Electric Traction Com- 
pany, Limited, which was organised for 
this purpose. Mr. F. Hudleston, whose 
name is well known to our readers as 
having superintended the construction 
of the Liverpool Overhead Railway, is 
the chief engineer to the company; 
Mr. R. P. Brousson has acted as electrical assistant to 
Mr. Hudlestop, and Messrs. J. Severs and W. Reilly 
have also taken active part in the supervision of the work. 
Mr. Stoddart has acted as Mr. Mott’s electrical assistant. 

The erection of the electric lifts has been earried out under 
the superintendence of Mr. Moir for the Sprague Electric 
Company, assisted in electrical matters by Mr. Rosenbusch. 

Mr. G. C. Cuningham, formerly of Montreal, has been 
appointed general manager of the railway, while Mr, T. E. M. 


Vol. 46 No 1,179 Тона 29 1900.] 


THE ELECTRICAL REVIEW. 1108 


Stevens will take charge of the derót at Shepherd's Bush on 
behalf of the British Thomson-Houston Company, for the 
period during which that company has undertaken to carry 
-on the traffic for the Electric Traction Company. Mr. W. R. 
Dixon is engineer in charge of the generating station. 

In conclusion, we wish to tender our thanks to Sir 
Benjamin Baker and Mr. Basil Mott for having kindly con- 
gented to the publication of tbis article; our thanks are 
especially due to Mr. H. F. Parshall, the designer of the 
electrical installation, for having furnished us, through his 
assistante, Mr. Evan Parry and Mr. H. M. Hobart, who took 
а very active part in the work, with abundant details of the 
undertaking. We must also express our gratitude for the 
unfailing courtesy which we have received at the hands of all 
with whom we have had to deal in connection therewith. 


THE NEW WORKS OF THE ENGLISH 
ELECTRIO MANUFACTURING COMPANY, 
LIMITED. 


(Concluded from poge 1063.) 


AFTER the motor field magnets and armatures have been 
wound and baked, they pass, with the controllers, into the 
assembling and painting department, and thence to the 
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testing reo . Here very complete arrangements have 
been made for testing insuletion, running the motors on full 
aud overloads, and making temperature 
tests in accordance with the specifications 
to which they are made. After passing 
through this ordeal, they are minutely 
examined, and finally arrive in the 
shipping departmert. 

e turn now to the generator bay, in 
which, of course, are found much larger 
and heavier tools than in the one already 
dealt with. 

Starting from the north end, as before, 
the first operation is that of planing the 
generator frames as they come from the 
foundry. For this purpose a huge planing 
machine has been put down, weighing 
over 75 tons; the b:d of this machine, 
of which we give a view, will accommodate 
castings 24 feet in length. The planer 
is driven by an independent motor. 

Next we come to a boring mill swing- 
ing 24 feet—the largest tool in the works, 
weighing over 100 tons; this machine 
is used for boring out the heads and finishing 
the end rings of large generator armatures, 


GROUP OF PLANERS. . 
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and machining the 
commutators. 

Near this is a 
universal boring 
and milling ma- 
chine, on which the 
castings of gene- 
rators are finished. 
The table of this 
machine is 24 
feet square, and is 
flush with the floor 

level; ап upright 
pillar, 10 feet high, 
trawels slong one 
side of the table, 
and bears an ad- 
justable spindle, 
which can be moved 
to any desired 

osition, vertical or 

orizontal, so that 
holes can be bored, 
surfaces milled, &c., 
without the neces- 
sity of moving the 
casting. 

Portable slotting 
machines driven by 
electromotors are 
used for cutting 
keyways in the 
spiders of arma- 
tures, and for pre- 


paring dovetail slots 
for securing the 
laminations. 


. After passing 
through these 
operations, the 
generators go to the 


assembling depart- 


ment, where they 
receive the arma- 
ture and field mag- 
net windings pre- 
pared in the shops 
described in our 
last issue, and 
undergo severe tests 
for insulation resist- 
ance, temperature 
rise, and їп the 
case of dynamos, 
sparkles: commuta- 
tion. For the pur- 
pose of these tests 
а very complete 
switchboard has 
been erected, 
equipped with test- 
ing instruments of 
suitable range and 
type. Part of this 
switchboard, which 
is 48 feet in length, 
is used for control- 
ling the distribu- 
tion of power to 
the various depart- 
ments. 

A supply of live 
steam from the 
boiler house is laid 
on to the test room, 
so that complete 
steam dynamo sets 
can be tested with 
ease and despatch. 
Alternating current 
is also provided, 


PLANER, DRILL PRESS, &c. 


at various pressures. 


for the purpose of 
insulation testing. 
Two other im- 


portant depart- 
ments are located in 
the generator bay 
—the gear-cutting 
machinery, of which 
we gave а view last 
week, and the tool 
5 
is in a de 

4 feet below Ше 
level of the main 
bay, to avoid ob- 
À«—— 2 ig 
equipped B 
variety of machines 
for making and 


n 
Sixty feet away 
= а rell 
op, an | 
with the latter, is 
the foundry. This 
building is 465 feet 
long by 120 feet 
wide, and comprises 
iron and brass 
foundry depart- 


ments, рер 
and pattern store. 
There are two 
cupolas in the iron 
foundry which will 
be used for pre- 
ring the _ cast- 
iron frames of ver 
large generators. 


staging is pro 

level with the 
charging doors of 
the cupolas, upon 
which pig iron and 
coke are delivered 
in the railway 
wagons; 600 tons 
of iron and a 
corresponding 
quantity of coke, 
can be stored on 


foundry there are 
five furnaces for 
casting all brass 
parts of the ma- 
chines, switches, &0. 
In both — 
а separate m 
is used to drive 
the special machine 
toole, which include 
sand-sifting ma- 
chines, tools for out- 
ting the gates off 
castings and for 
cleaning and finish- 
ing them, and mag- 
netic separators for 
removing iron from 
brass filings re- 
turned from the 
machine shops; 
two 30-ton and one 
15-ton electric 
cranes are also 
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vided. The pattern shop is equipped with the beat 
Modera wood-working tools, driven р ап arare motor. 
To supply power and lighting for the worka, a separate 


wer house has been erected near the foundry. This building 


18 144 feet long, 120 feet wide, and provides ample space for 
additional plant. The boiler house at present contains 
three Lancashire boilers of 500 н.р. eoh, with room 
for as many more. A Green's economiser is installed. 
The engine room is equipped with two steam dynamo’, 
each of 400 нр. output; the engines are by Messrs. 
Musgrave, and are of cross compoun 

type. Another set, of 1,000 H P., is to be ed. The 
generator will be made at the works, 

A 500-volt Chloride battery supplies the works at night, 
when the generators are stopped ; and a reservoir of 60,000 
gallons capacity provides water storage. The engines are 
run condensing, the water for this purpose being passed 
through a cooling tower over of the reservoir. — 

The shops and yards are well lighted with both arc and in- 
candescent lamps, and special heating arrangements have been 
provided ; in the shops the hot-air system is employed, so 
that while the temperature is maintained at a comfortable 
degree at all times, an ample supply of fresh air is ensured. 


The general offices are placed at the south end of the 


machine shop, on the ground floor; the er ea 
department and drawing offices occupy the first floor, 
the second floor is taken up with reading rooms, library, 
dining rooms and kitchens for the use of the staff. A well- 
equipped laboratory for testing all the materials used in the 
works is inoluded in the шке department, and fire- 
proof strong rooms are provided for the reception of books 
and drawings. | T 

While the wants of the staff are well provided for, the 
comfort of the workmen has not been overlooked, and 
arrangements have been made to this end which reflect the 
highest credit upon the humanity and consideration of the 
directors. A large club house, equipped with reading rooms, 
p and other means of entertainment, is about to 

erected near the works, and a block of dwelling houses is 
to be built for the accommodation of a number of the work- 
men. Hot and cold plunge baths are also provided for the 
men employed in the foundry. Educational facilities are 
not to be neglected ; a course of lectures on electrical engi- 

ing will be arranged for, to give to those who are willing 

to improve their knowledge both opportunity and enoourage- 
ment to that end. | 


п concluding this brief account of the new factory, ve 


tender our congratulations both to the directors, who 
have had the courage and acumen to boldly ра 
unique opportunity, and to the industry in general, which 
cannot fail to profit by the establishment in our midst of an 
absolutely up-to-date concern, unfettered by the ties of 
custom and precedent, and under the supervision of Mr. 
George Flett, the managing director, who has 
neither time nor trouble in his efforts to further the 
company’s interests. We wish also to extend a hearty 
welcome to our distinguished “ new chum,” Mr. Short, and 
venture to express the hope that his sojourn with us may 
be long. Mr. Boyd, the energetic works’ manager, has had 
а unique experience in American worke, and may be trusted 
to do all in his power to ensure the success of the undertaking. 
Lastly, we have to express our hearty thanks to Mr. F. О, 
Armstrong, of Messrs. Dick, Kerr & Oo., not.only for the 
assistance which he has rendered us in the preparation of 
this article, but also for the thoughtfulness and courtesy 
which he displayed to us in common with other visitors on 
the occasion of the recent opening ceremony. 


ELECTRIC LIGHT AND POWER NOTES. ° 


(Continued from page 1099.) 


Pemberton.—The Local: Government Board held an 
inquiry last week into an application of the District Oouncil to 
borrow £20,000 for electric lighting purposes. 


St. Anne's.— Ladies are privileged to change their minds, 
and we presume Si. Anne’s considers herself entitled to the preroga- 
five. A large portion of the cables are laid, but the position of the 
station is altered “from time to time.” Twice have sites been 
chosen, and Local Government Board inquiries held, now a third 
site has been selected | 


Corliss · 


Salford.—A new Electric Light Committee, containing 
appointed by the 


only three members of the old committee, has been 
. Town Council. 


с саа каас novel proposal таа has been шога 
orm a | d 1 urpose i $ 
um to be ated ie cave dea for ors of an 5 


is understood, to be carried through. A strong com is being 
formed for the purpose. i a 


Tewkesbury.—Tbe Town Council has deferred the 


question of obtaining а provisional order until the autumn. 


. Torquay.—4A. Local Government Board inquiry was held 
by Col. Luard, R.E , on the 26th inst., re the Council's application for 


leave to borrow £15,000 for electric lighting purposes. was no 
opposition. The electricity works showed a net profit of £68 on the 
seoond year's working. | 


Twickenham.—The Court of Referees last week dis- 
allowed the locus andi of the Middlesex Oounty Council, which 
recently petitioned against the Twickenham Rilectrio Lighting Bill. 


Walkden.— For the first time the bottom of the shaft in 
No. 2 Mine of the Bridgewater Oolliery, bslonging to the Bridge- 
water trustees, was lighted up by the electric light last week. Ө 
new illuminant, which supersedes oil lamps at the bottom of the 
shaft, also extends nearly 200 yards in a tunnel 
workings. 


means of friction clutches. Special terms have been arranged 
the Corporation for the supply of electrical energy. 


ELECTRIC TRACTION NOTES. 


Bexhill-on-Sea.—The Bexhill-on-Sea Observer issued on 
16th inst. a s tramways supplement, in which ít gave a map and 
particulars of the Bexhill and Bt. Leonarde electric tramways 


dich has been sanctioned by the Board of Trade. Photogra of 


Mr. Murphy, the promoter, and Mr. A. J. Salter, A. M. I. C. H., are 


Bournemouth.—On the recommendation of a com- 


mittee, the Oouncil bas authorised the borough engineer and the 
electrical engineers and tramway experts to prepare a full joint 

report and estimates with a view to application to the Board 
of Trade for sanc:ion to borrow the necessary funds. 


Dandee.—The Tramway Committee have fixed Monday, 
July 16¢b, as the date for g the electric кау уны. у 
that date they expect that the Perth Road section will be ready. 


Glasgow.—The report on the working of Corporation | 


tramways for the year ending March 9196 states that the revenue 

amounted to £469,965, and the working expenses to £344,661, leaving 

a gross balance of £125,304, sr pal with £121,118 12 months ago. 
8 — 


The balance has been thus applied: — Rant of Govan and Ibrox tram - 
ways, £4,985; interest on capital, £17,295 ; fund, £11,636 ; 
depreciation on capital, £32,079; common good of the city, 


£12,000, and to general reserve fund, £46,809. The traffic revenue 
shows an increase of £31,658. The electric oar revenue was about 
1s. 2d. per car-mile, and that from the horse cars 111d. 


Italy.—Acoording to statistios published by the Royal 
Inspector of Railwsys in Italy, and quoted by the Board of Trade 
Journal from the Gazetta Ufficiale of the Sth inst., the total length of 
electric tramways in Italy on January lst last was 1,974 miles, dis- 
tributed as follows :— 


Miles. 
Lombardy 653 
Piedmont 561 
lia ... . 878 
Venice (Province) 150 
y m 18 
Bicily ... iss 03 
Apalia ... ias 39 
95 88 
Other provinces 69 
1.974 


Liverpool.— The electric tramway system introduced by 
the Li 1 Overhead Railway Oom between Seaforth and 
Waterloo is worked on the overhead у system, poles being placed 
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on one side of the road only, with overhanging ornamental brackets. 
The power for working these trams will be generated a‘ tte railway 
company's main station at the Bramley-Moore Dock, at a pressure of 
1,200 volts, transmitted at this pressure to Seaforth, and then trans- 
formed down to the line pressure of 500 volts. To provide for the 
requirements of the tramways and, if desired, of the railway, a 
1.500-m.P. high speed engine has been built by Messrs. Browett, 
Lindley & Oo., of Patricroft, and drives a British Schuckert 800. xw. 
generator. The transformer plant bas b:en supplied by Messrs. 
O. & А. Musker. The cats bave been built by Messrs. Dick, Kerr and 
Oo., and in general appearance are very similar to those running in 
Liverpool; in winter they will be heated by electricity. The 
overhead trolley construction has been carried out by Messrs. R W. 
Blackwell & Oo. The railway company have made use of vacant 
land under their structure at Seaforth Sands station for building a 
sub-station, and the tramway car shed, and the building work in con- 
nection with both, as well ae the laying of the tramways, has been 
carried out by Messrs. Holme & King. The whole of the generating 
plant, transforming plant, and tramoirs have been constructed to the 
Specification of Mr. B. B. Oottrell, chief engineer of the Orerhead 
Railway Company. 


Ipswich,—The Town Oounoil has authorised Prof. 


Kennedy to prepare specifications for the electric tramways, on the 
к system, in conjanction with those for the electric lighting 
me. 


London County Council —At Tuesday's meeting Mr | 


Phillimore asked the chairman of the Highways Committee whether 
he could inform the Council cf the exact tior. of the Council's 
Tramways Bills. In reply, Mr. Benn stated that the Oommittee of 
the Houseof Commons had that morning passed No. 1 Bill without 
any alterations; the Ocuncil bad succeeded in getting & clean Bill 
through the House of Qommons. With regard to No. 2 Bill, that was 
in the care of the House of Lords. The speaker was quite sure the 
Bill was rafe there. | 


Middlewich.—A deputation from the United Kingdom 
Tramway, Light Railway and Electrical Syndicate, appeared before 
the Urban Oouncil on 21st inst, and explained the electric tram 
scheme which is proposed to connect Northwich, Middlewich, Wince- 
ford, and tbe intervening villages and farming districts. . Mejor 
Tullcch and Mr. W. Н. Handocck explained the scheme, which is for 
a 3 feet 6 inches line on the trolley system, The maximum fare is 
put at 1d., with $d. workmen's fares. 


Mossley.—The Town Council last week resolved that the 
Joint Electricity Committees be appointed representatives of and 
members for this Corporation on the Joint Committee of the councils 
of the boroughs of Stalybridge, Hyde, Dukinfield, and Mosley, for 
the purpose of promoting a joint scheme for electric traction and 
lighting by the said borosghs. The Mayor ssid this was the first 
step of a definite nature they had taken. He trasted that the basis 
of the scheme would be put bsfore them at no distant date. 


Northfleet.—The clerk to the Northfleet Urban District 
Oouncil bas received a communication from the National Electric 
Traction 5 of 66, Victoria Street, London, S. W., 
wis Mes they instructed their solicitors to take the necessary 
steps in regard to obtaining an extension of time both for the con- 
structicn of the works and also in regard to the payment of the 
ре, in the event of it being difficult to arrange the matter 
before the due date—it was stated that the time would expire in 
August—and it was agreed to write, informing the company that 
eps was very little probability of the Oouncil granting an extension 

me. 


set st aa a meeting of the Urban District Council 
on . ay, 
question was submitted from the Tramway Sab-Oommittee and 
was unanimously approved. Briefly, the substance of the report 
is as follows:— Oldbury agrees to grant the Birmingham ard 
Midland Tramways Oompany another lease of the tramways for 21 
years. The company, who have already secured the consent of the. 
Dudley Town Oouncil and the Rowley District Council to have 
power to work the trams in their respective districts between Oldbury 
and Dudley, agree to proceed with a scheme of overhead traction at 
once, irrespective of what may be done on the same lines with 
Smethwick and miis эрти They will ran a 10 minutes’ service 
between Oldbury and Dudley, ran workmen’s cars at cheap fares all 
over the district, and will put wood paving in front of the public 
buildings, the churches and chapels, and also the schools on the route. 
They have consented to favourably consider the question of con- 
necting Blackheath with Oldbury by means of the trams. They have 
promised a splendid up-to-date service, and in the question of fares, 
O:dbuiy is to be treated as favourably as any other part cf the district, 
The electricity for driving the trams will be taken from the Oldbury 
Oouncil, who will purchase it “in bulk" from the Midlend Corpora- 
tion foa Power Distribution, Limited, the company with which they 
have an agreement for supplying electricity for lightirg and motor 


purposes. 


Salford and Eccles.—The engineer and surveyor to the 
Eccles Corporation has just completed a survey of the existing tram- 
ways in the borough preparatory to estimates being obtained for the 
reconstruction of the lines so that the cars may bs worked by elec- 
trical energy in accordance with the new provisional order which 
comes iato force in April, 1901. A survey is also being made for ac di: 
tional lines of tramways running from Eccles Railway Station along 
Wellington Road, Monton Road, New Lane (where they will join the 
existing line), and Parr-in-Lane to the extent of the borowgh 
boundary in Woreley Road, where they will be connected with the 


, poles, and when he 


an important report respecting the tramways . 


. the Boglish or В 


South Lancashire Company’s tramways. Banction for the eon - 


struction of the additional lines will have to be obtained either 
through an additional provisional order or by an omnibus Bill pro- 
moted by the Corporation. The Salford Oorporation have entered 
into an agreement with Eccles to construct the new tramways subj ct 
to a lease of the lines, and will provide the necessary cars. Saltord 
will repay Eccles 10 cant. on the outlay, but the latter is to 
provide the requisite electrical energy. The Manchester Oarrisge 
and Tramways Company have running powers until the re-construc- 
tion of the línes. 


 TELEGRAPH AND TELEPHONE NOTES. 


African Trans- Continental Telegraphs.—In bis 
lecture at the War Loan Exhibition on Saturday, Mr. Ewart Grogan, 
dealing with some aspects of bis recent tour from Oaspstown to 
Oairo, said he had had the opportunity of observing the wonderfal 
advance of Mr. Rhodes’s telegraph line. It was erected on iron 
it had bsen carried as far as the north end 
of Lake Nyassa. broad clearing made for it swept away over 
hill and dale, through thickets and swamps, straight as an arrow, 
to Lake Tanganyika, 
the nation might well feel proud. 


Brighton Telephones.—At a Council meeting on the 
21et inst., Councillor Buckwell, in moving the adoption of the report 
of the Telephone Committee (of which an abstract appeared in our 
last issue), recommending the Oouncil to apply for a licanse to estab- 
lish a municipal telephone system for Brighton and the surrounding 
district, eaid the Council were not asked to commit themselves to 
establish an ex . The obtaining of a license did not make it 


committee expec 
rate of £5 103. per instrument, and then pay a handsome profit to the 
Corporation. The company bad been approached with a view to 
ascertaining whether they would make any reduction ass и ing they were 
allowed to lay their wires underground, and they stated that they could 
not supply the telephone at a leas rental than £10 а year.—Coancillor 
Blaker moved an amendment to insert £5 5з. asthe maximum charge. 
If they did this, they would get sufficient subscribers to ensure them 
making a piofit.—Alderman Lowther thought the expenditure had 
been under-estimated. They would never get a man to take a posi- 
tion of electrical engineer and manager of the telephones ata salary of 
£250. They might get a man to start at that pe but they could 
not keep him, for it would not be long before he applied for an in- 
crease of salary. He questioned whether they were going to get 
2,000 subscribers in Brighton. The amendment was lost by a large 
majority, and the report was then put and adopted. 


French Colonial Cable Schemes.—The Times Paris 
correspondent says that on 19th inst. M. Ordinaire submitted to the 
Ohamber, on behalf of the Oolopis] Committee, his report on the Bill 
for Oolonial submarine cables. The report approves the proposed 
cable from Oran to Tangier, which would dispense with the use of 
cable, but it condemns the proposed ex- 
tensions of that cable to Marseilles and Teneriffe, advocating a direct 
line from Brest to Saint Lonis as less expensive and as being easily 
connected with a Central America and a Oongo cable. The report 
advocates the connection of Madsgascar with the Oongo by a sub- 
marine or inland telegraph, and with Tongkiog vid Réanion. The 
report, without definitely pronouncing, is iu favour of the lsying and 
working of these cables by public companies, the State not having 
sufficient apparatus for constructing them and being unlikely to work 
them with success commercially. 


The Pacific Cable.—The Sydney Daily Telegraph for 
May 19th had the followirg :— 


An important cable message was received yesterday from the Secretary of 
State for the Colonies with reference to the Pacific cable. The message stated 
that &ccording to the estimate of the London committee appointed to consider 
and report upon the cable, a single line could be laid for £1,800,000 ; also that it 
could be manufactured and put down in 18 months. Further it was intimated 
that with a charge of 2s. per word for the Pacitic portion there would be ап 
estimated loss of £54,000 per year. The Australian Governments arc therefore 
asked to come to an early decision as to whether they agree to the project 
being proceeded with, The matter will receive Mr. Crick's early attention 


At the opening meeticg of the fourth Congress cf Chambers 
of Commerce of the Empire, held on 26th inst. at Fish- 
monger’s Hall, Lord Selborne, who presided, said that at the 
coogress in 1896 they passed a resolution in favour of a Pacific 
cable. He wished he could say that the cable was a realised 


200 miles away. The work was one of which 


t 
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tact, but decided progress had been made in the interval, and he was 
happy to be able to inform the congress that tenders were almost 
5 to be invited from contractors for the making of the 
сађ'е. 


Telegraphic Interruptions and Repairs:— 
Down. 


CaPrme. Repaired. 
SOUTE AMERICAN :— 
Oayenne-Pinheiro ... А . Oot. 11, 1899  ... ees 
Oayenne-Paramaribo es . Feb. 16, 1900  ... eoe 
á-Maranham  .. “si ... March 1, 1900... -— 
Oear4-Maranhbam 006 eee eon Feb, 20, 1900 ТІ өөө 
Wir Inn:: | 
Jamaies-Ooloa ... ... , June 30, 1899 „ $us 
Mole Bt. Nicholas-Capo Haitien... March 6, 1900 ... sii 
— уй өөө 000 eee June 20, 1899 eee 0% 
Tarifa- eee E eee eee Jan. 3, 1900 eee #96 
LANDLINBS. 
Ончи: — 
Tientsir-Pekin • өө, June 19, 1900 ... TP 
Pekin-Kalgan eee eee June 14, 1900 eee PTT 
Tientsin-Shanghai ene Jane 16, 1900 eee eee 
Tientsin-Newchacg TI June 18, 1900 eoe eee 
Bourn AFRICAN :— 
көнүү нб baci Lede c cp з э ate 
cmmun on beyo- . as far 
smith (Natal). d ) Nor. 7th, 1899 { as Standerton. 
EOUTH AMERICAN :— 
Barcelona, Vent zuela - Ciudad { 
Bolivar... sus iss .. June 25,1900 ... June 25, 1900 
unication with all offices of | 
Colombia beyond Buenaventura... Feb. 99, 1900 ... dns 
900 oe eee Moh. 19, 1897 өөө ө 
L:ndlines, south of Macaké 
(Bresil) ees e LJ eee Apl. 5, 1900 eee eet 
WST Inpres :— 
Communication with Les Osyes 
H.it) .. is 885 ... June 20, 1900 > Jane 23, 1900 
All Haitien га" пев June 31, 1900 
tion “wid Hanekine " 
interrupted on Persian Territory Feb. 24, 1900 ... $us 


The Telephone Setyice.—In the House of Commons on 
Monday, according to the Times report, Mr. Henniker Heaton asked 
the Secretary to the Treasury whether it was an instruction to post- 
masters in the country and generally not to forward telegraphic 
messages over the wires of the National Telephone Oompavy; and, 
if so, would he explain why this new policy exemplified in such an 
instiuction had been ad Mr. Hanbury: The Postmaster- 
General does not now undertake to deliver telegrams by telephone to 
subscribers of the National Telephone Oompany who may apply for 
the privilege, bnt it has not been withdrawn from any subscribers to 
whom it had been acoorded in the past. There wera obvious dis- 
advantages in the Post Office entering into what was practically a 
partnership with a private company, especially a private company 
which was itself in direct competition with the Post Offi зе and per- 
sistently refused similar facilities to Post Office sabsoribers. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Beckenham.—July 16th. The District Council wants 
tenders for а free wiring contract. See ' Official Notices to-day. 


Belgium.—July 14th. The municipal authorities of Jumet 


are inviting tenders until July 14th for the concession for the public 


and private electric lighting of the town. "Tenders to ba sent to Le 
Beoretariat Communal, L'Hotel Communal, Jamet, Belgium, whence 
particulars may be obtained. 


Biackpool.— July 28rd. The Corporation wants tenders 
for trolley poles, cables and trolley wire, boosters and switohboards, 
and storage battery. Seo “ Official Notices” June 22nd. 


Brussels.—September 19th. The Council of St. Jilles, 


les Bruxelles, invites tenders for the installaticn and the commence- 


ment of supply upon a part of its territory. Oonditions and plan 
for three franos at the office, No. 14, Parvis Bt. Jilles, St. Jilles. 


Dudley —June 30th. The Corporation wants tenders for 


condensers (barometric), pumps, cooling tower, &c., for the elec- 
tricity works. See Official Notices” June 15th. 


Duiban.—July 20th. The Corporation wants tenders 
for overhead equipment for (a) about 16 miles of single track, 
including poles, overhead tro wire, distribution boxes; (b) 29 
double-deck motor cars; (c) steam and electric generating plant, in- 
cluding three 250-xw. generators, boilers, condensers, cooling tower 
switchboard, &c. See “ Official Notices” May 18th and June 15th. 


Edinbargh.—Jaly 9th. The Corporation wants tenders 


for the supply of copper strip for electrical conductors. Zee 
“ Official Notices” June 22nd. d 


Egypt.—July 1st. Tenders are being invited until 
July 1st by the harbour and lighthouse authorities at Alexandria for 
the.supply and erection of the ne plant ahd spl arates 
required for the electric E Y of the harbour of Port Said. 
Tenders are to be sent to L'Administration des Ports et Pho res, 
Alexandria, whenoe particulars may be obtained. 


France.—July 5th. Tenders ars being invited until 
Jaly 5th by the French Post and Telegraph authorities in Paris, for 
the supply of 135 tons of galvanised iron wire, 4 mm. dismeter, and 
12 tons of ditto, 1 mm. . "Tenders are to be sent to Le 
Bous-Becretariat d'Etat des Postes et dos Т phes, 103, Rie de 
Grenelle, Paris, whence particulars may be o 


Grays Thurrock.—August 9th. The Council is inviting 
tenders for Lancashire boilers, 100 ку. steam dynamos, economisers, 
switchboards, battery, crane, mains, and other plant, & . See Official 
Notices" to-day. | 


(Bardegna), are inviting pro ects and tenders until July 

e public streets of the town. 
; «emos and tenders are to be 
sent to, Il Municipio di Maddalena (Bardegna.) 


King's Lynn.—July 9tb. Tbe Corporation is inviting 
tenders for ext neions to the electricity station buildings. 


London.—Jaly 2nd. The Aron Electricity Meter Com- 

y is inviting tendere for the supply of a quantity of A.O. snd 

.O. large and small metal cases (about 2,500 in all) See "Official 
Notices June 28nd. ; 


London.—July 10th. The London County Council is 
prepared to receive tenders forthe supply, within three months of 
the order being given, of about 70 arc lamp standards, required in 
oontection with the electric light installation for the Victoria 
Embankment. Specification, form of tender, and other particulars 
at the engineer’s department, County Hall, Spring Gardens, S. W., 
upon payment of the sum of £1. 


Limerick.—Jaly 4th. The Council wants tenders for 
cables, ато lamps, engines, dynamos, booster, balancer, switchboard, 
instruments and gas plant, for electric lighting. Bee “ Official 
Notioes June 15th. 


Lowestoft.— July 8rd. The Corporation wants tenders 
Er ter current meters and cut-outs. See “Official Notices” 
y. | 


Manchester.—Jane 30th. The Tramways Committee 
wants tenders for the overhead equipment of three routes of tram- 
ways. See "Official Notioes Jane 15th. 


Newport (Won ).—The Co tion is inviting tenders 
for the conetraction of 14 miles double line of tramways along Ovr- 
poration Road. The trams are to be run by electric traction. 


Partick.—Joly 10th. The Oommis-ioners want tenders 
forthe sapply and laying of insulated mains, conduits, junction boxes, 
Pied Ars supply and erection of caat-iron arc and incandescent lamp 
8 


ar в, arc lampe, automatic switches, &c. See ‘ Official Notices 
е у. 


Salford.— July 16th. The Corporation wants tenders 
for overhead equipment for’ the elcotric tramways, exclusive of the 
supply of eo inclusive of their erection. Sse Official 

otices ” 


June 
South Shields.—Joly 14th. The Guardians want 
tenders for an electric light installation at the Union Workhouse, 


Harton, South Shields. Bee “ Official Notices” June 22nd. 


Spain.—Jaly 7th. The Secretary of State for Foreign 
has received a despatch from Her Majesty's Ambassador at 
Madrid, stating that tenders are invited by the Spanish Government, 
to be received not later than July 7th next, for the concession for an 
electric tramway from the Paerta de Hierro (Madrid) to Aravaco and 
Pcsaelo. Some particulara may be examined on personal application 
at Mn Oommercial Department of the Foreign Office between 11 a.m. 
and 5 p.m. 


Spain.—Jaly 10th. The municipal authorities of Calzada 
de Calatrava (province of Ciudad Real) are inviting tenders until 
Jaly 10th for the concession for the electric lighting of the town 
during a period of 20 years. Particulars may be obtained from, and 
tenders are to bs sent to, El Secretario del Ayuntamiento de Calzada 
de Calatrava (Ciudad Real). 

The 


Spain.—July 21st. municipal authorities of 
Algemesi (Province of Valencia) are inviting tenders until July 21st 
for the concession for the electric lighting of the town during a 
period of 10 years. Particulars are to be obtained frcm, and tenders 
to be sent to, El Secretario del A) untanicents de Algemesi 
(Valencia.) 


Swansea. — July 5th. The Corporation invites tenders 
for main switchboard and instrements, ard a battery of accumu: 
lators and accessories. See “Official Notices” June 22nd. 
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Stoke-upon-Trent.—July 4th. The Guardians require 
^ tenders for the electric wiring of the new Cottage Homes at Penk- 


hall, inc’uding overhead cables. Specifications, &c., from Mr. G. R. 
| еи A. I. E. B., 96, Deansgate, Manchester, проп a deposit of 
. | | 


Tottenham.—July 2rd. The Council wants tenders for 
th: supply of fire alarm posts and instruments, and a quantity of 
gas barrel. See Official Notices " June 22ad. 


Tanbridge Wells.—July 5th. The Oorporation is invit- 
iog tenders for telephone cables, wires, and various apparatus 
. required for the establishment of a municipal telephone exchange. 
Bee “Official Notices June 22nd. 


Warrington.—The Oorporation wants tenders for the 
instal ation of electric light into the town hall, bank house, museum, 
aud other public buildings. See Official Notices June 22nd. 


. CLOSED. 


Dari ford.— The following tenders have been accepted by 
the Council:—Messrs. James Carter & Sons, boilers, £1,545; auto- 
matic stoker, £269; Messrs. Aiton & Oo., pipe work, £660; Messrs. 
de Ritter, condensers, £580; Messrs. Reavell, dyoamos, £2,247; 
Мезете. Marquand & Oo., secumulators, £725, and £276 for five years 
Maintenance, Mossrs. Verity, switchboard, £667; Western E!ectric 

ompany, underground mains, £4,868; arc lamps, £184; Mr. L. G. 
Tate, station lighting, £38. | 


France.—The Frénch Post and Telegraph authorities 
have, as the result of an adjudication on the 19th inst., placed a contract 
with Mesers. Li gare - W Oo., of Paris, for the supply of 300 
tons of copper wire at 208 francs 90 centimes per ton. 


Glasgow.—The Corporation last week approved of the 
acceptance of the following contracts :—(1) Messrs. Obamberlain and 
Hockbam, Limited, for 150 25-ampere, 55 50-ampere, and 75 100- 
ampere meters; (2) The British Electric Meter Company, Limited, 
for 50 2}-ampere and, 50 5-ampere meters; and (3) Messrs. 8. Z. de 
Ferranti, Limited, for 350 ö ampere, 400 10-ampere, 150 25-ampere, 
55 50- ampere, 75 100-ampere, and 10 200-ampere meters; Messrs. 
поши & Hope, cast-iron stairs required for the Pollokshaws Road 


Hammersmith.—In view of the large increase in the 
num ber of copssmers in the parish, the Hammersmith V have 
just entered into a contract with Mesars. Johnson & Phillips for the 
supply of 12 25-kw. transformers at the rate of £63 each. 


Kingston (Surrey).—The Council has accepted tenders as 
followa :— Laying a new water intake pipe from the river tothe electric 
works, £461 10s., Mr. В. Atkins; excavations and concrete founda- 
tions of boiler house extension and of boilers, £694 17s. 6d., Mr. B. 
Kavanagh; 1,400 tons of Owmuman smokeless Welsh coal, 20s. per 
ton, Messrs. Phillips & Oo.; 2.200 tons of best Northumberland small 
coal, 17s. 6d. per ton, Messrs. Dinham, Fawcus & Co. 


FORTHOOMING EVENTS. 


Tbunday, July ötb.—At 8 p.m. The Röntgen  Boolety. Annual 
general meeting at 20, Hanover Square. Presidential 

address by Mr. Wilson Noble. 
At 830 p.m. Ohemical Society. The Nilson Memcrial 
55 be delivered by Prof. Otto Patterssob, of 


NOTES. 


PA The Typewriting Telegraph.—The Steljes typewriter 
telegrapb, for the exploitation of which a RIAL has 
recently been formed, is one of those instruments which, 
brought out at the right period of history, seems likely to 
have a good chance of success. The idea of working a type 
printing arrangement from a Wheatstone A. В. О. magneto- 
transmitter is at least 25 years old. It was done by Stroh, 
and the mechanical details by which the apparatus was 
worked were of extreme ingenuity. A number of these 
instruments, which were very compact, were in use, but, 
unfortunately, they possessed a defect, Фе. they were not 
provided with an automatic zero setter. This defect wis 
а fatal one, and the instruments dropped out of use. In 
the Steljes instrument the very necessary zero setter is 
fitted, and, moreover, the various parts have been well 


proportioned and substantially made, with the result that 


a high rate of speed, without danger of tripping, has been 
attained, whilst if tripping does take place, the resetting 
to zero is easily effected. Still, as a matter of interest, we 
may say that Stroh printed both at the sending and receiving 
en is; во does Steljes. The power required in the latter's 


building vote is brought for 


to be congratulated upon the 


printer is derived from a weight; Stroh took his from a 
epring. Steljes uses a rubber type wheel; Stroh's was of 
metai. i 


Water-Tabs Boilers in the Navy.—For several years 
past, says the Times, in debating the Navy Estimates the 
shipbuilding and engineering members of the Honse of 
Commons have taken exception to the policy of the Admiralty 
in fitting water-tube boilers without, as they allege, sufficient 
test of their capacity. It is ex that when the ship- 
in the present Session a 
division will be taken against the policy of the Admiralty 
in regard to the boilers for Her Majesty's ships ; and in the 
same connection Sir Fortescue Flannery gave notice.of the 
following question for Thursday :— 

If H.M.8. Terrible, fitted with water-tube boilers, sailed from 
Hong Kong on the 16th inst. upon a service of most grave national 
emergercy in carrying troops for the relief of British citizens in 
Peking; whether the vessel arrived at Ta-ku on the 22nd inst, 
having accomplished the distance cf 1,800 miles in 5j days, or abc ut 
183 miles per hour; whether the vessel has former) trial 
speed cf 22 miles per bour; whether any explanation of the falling 
off in speed cin be given; and whether the Admiralty will 
to the admiral in command for an explanation? (2) Whether 
Admiralty have now received any explanation of the position 

d extent of the leakage which rendered H.M.S. Hermes 


an 
helpless in  mid-ocean; whether this leakage was in the 
water-tube boilers; and if it is yet known how long the repairs will 


take ? 


The Electric Power Bills.—The Select Committee 
which has been considering the Electrio Power Bills oon- 
cluded its inquiry on Wednesday, and was to announce its 
decision yesterday. On Wednesday the Committee made а 
declaration to the effect that a local authority which under- 
takes and is prepared to give an ample supply of electric 
power for all to consumers within ite district, ought 
not, without its consent, to be required to give facilities for 
the supply, within its district, of electrical energy by other 
undertakers. But if a local authority is unable or unwilling 


to Vamos on reasonable terms and within a reasonable time, 
a 


ull supply of electrical energy for any to any 
company or person within ite district, such company or 
person should be at liberty, after not io to the local authority, 
to obtain their supply from other authorised undertakers, 
and the local authority should be required to give all neces 


sary facilities for this purpose. 


Central London Railway.—The formal opening oere- 
mony was performed on Wednesday afternoon by the Prince 
of Wales in the presence of a distinguished oompany. The 
Prince having inspected the offices at the Bank station, pro- 
ceeded along the line to Shepherd's Bush, where he inspected 
the generating station, and afterwards declared the line to be 

The journey from the Bank to Shepherd’s Bash 
station was performed in 19 minutes without stoppage, at а 
moderate в and the train went up the incline to the 
siding at the depót with its own locomotive, Sir Henry 
Oakley, chairman of the company, accompanied the 'Prince 
from the Bank, and Sir Benjamin Baker and Mr. Basil Mott, 
engineers to the company, Mr. G. C. Caningham, 
manager, and other gentlemen interested, were in attend- 
ance. For a description of the line and generating station, 
&o, we refer our readers to the series of articles which we 
oonolude in this issue. The line is not at present open to 
the public, but preparations are nearly complete, it is 
probable that regular running will commence within about 
a fortnight. The directors, engineers, and contractors are 
oximate completion of their 
arduous task; we hope and believe that their efforts will be 
crowned with immediate and lasting suooees ! 


Personal.—Dr. Oliver Lodge, D. So. 
ysics in the University College, 


assistant electrical engineers, and 
£875 and £800 respectively. 


— | * 
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Appointments Vacant.—An assistant engineer is 
wanted for Wakefield electricity works, and a junior assistant 
for Wimbledon. | 

The Swansea Corporation wants a resident electrical engi- 
neer at E300 per annum. Various lecturers and demon- 
strators are wanted at the Northampton Institute, E. O. 
The Johnson-Lundell Electric Traction Company, Limited, 
wants a general mauager. See Official Notices ” to-day for 
particulars of these appointments. | 

Tbe British Eleotrio Traction Compeny is wanting addi- 
tional сас and accountants for its eubiidiary com- 
panies, Oommencing salary not exceeding £175 per annum 
according to qualifications. 


Institution of Electrical Eagineers.—The annual 
conversazione of the Institution waa held at the Natural 
History Museum, South Kensington, for the fourth time in 
succession, on Tuesday last. There was a large and dis- 
tingished attendance of members and guests, numbering 
upwards of 1,500, who were received in the Central Hall by 
the President, Prof. Perry, and Mrs. Perry, wi ei by the 
members of the Council. All branches of the engineeri 
profession were well represénted, and the occasion, as usual, 
was а propriately made the opportunity for universal and 
enjoyable conversation ; while the string band of the Ro 
Engineers, under the direction of Lient. J. Sommer, R. E., 

ormed an excellent programme of musical selections. 

e gathering was moat successful in every way, thanks in 
no small measure to the peculiar suitability of the Museum 
for the pu with its grand entrance hall, extensive 
galleries and shady nooke—and the brilliant lighting (electric 
of course), combined with the artistic floral decorations, an 
the beantiful dresses of the lady visitors, produced a most 
effective and pleasing ecene. . a 


Electric Lift Accident.—According to the newspa 
the electric lift at the London Bridge ttation of the Oity an 
South London Б «яву suddenly left the landing stage, and 
crashed down to the bottom of the well. Several passengers 
were removed to Guy’s Hospital. 


The Electrical Volunteers.— It is stated that a 
proposition is being considered for a portion of the Eleo- 
trical Eogineer Volunteers to take part in the approaching 
experimental mobilisation of the Thames district. 


For Sale.—The business of the Aoetylite, Limited, 
Birmingham (in liquidation) is to be disposed of as a going 
concern, and particulars are given among our advertisements 

у. 


REVIEW. 


A Hand-book of Electrical Testing. By Н. R. Kempe, Sixth 
edition, London: E. & F. N. Spon. 1900. 


Kempe's hand-book has been recognised for so many years 
as the standard English work on the subject, that a critical 
notice of а new edition would be inappropriate, and a reviewer 
. has only the don 
menta and additions. 

- . During recent years a great deal of work has been done in 
this subject ; indeed, much greater advance has been made 
than 10 years ago might have seemed possible, and the author 
has evidently kept himself well informed of the newly pub- 
lished matter, and has incorporated all of it that is of an 
үн In apparatus, the introduction of the suspend 
galvanometer into testing rooms, and especially into cable 
work at sea by the perfecting of Sullivan’s instrumente, has 
made a great change. Ayrton and Mather's invention of the 
universal shunt has converted a rather unsatisfactory appli- 
ance, the old shunt box, into one of the most useful and 
widely upplicable instruments we and in reoent 
ears the whole system of measuring currents and potentials 
been transformed by the development of potentiometers, 
of which the universal shunt is bnt one example. The 
ingenious form of Ayrton and Mather's shunt, which elimi- 
nates the errors due to self-induction from ballistic galva- 
nometers, is leas well known, and has not, within our know- 


"Taylor's recent figures of the te 


-of lines used for telephone purposes 


more pleasant task of describing the improve- 


‘lamps, 


ledge, come into use at all, nor does Mr. Kempe refer to it. 
Two examples of recent instrumenta, viding a minately 
sub-divided circuit, are given. One is Sullivan's form of 
universal shunt, in which a line of 10,000 ohms resistance 
can be tapped at any ohm, and the other is Elliott Bros.’ 
potentiometer, where the sub-division of a line of 80 ohms is 
carried to 15,000 8. In the oonstrnotion of standards 
Oarhart’s chloride cell, which can be adjusted to give 1 volt 
exactly, is the principal novelty. 

In actual methods of testing several are described which 
are new, or have only lately come into extended use. The 
Observations of Kennelly, Scbefer, and Rymer- Jones on the 
resistance of a fault in a gutta- cable, and its variation 
with the ourrent flowing through it, have attracted much 
attention, and are clearly described in the chapter on the 
localisation of. faults. Negreau's elegant method of com- 
paring the electromotive forces of oells, the application of 
Lord Kelvin's old method of measuring potential to the 1068 
of charge in an insulated cable, and S. A. Rueseli’s method 
of determining the total insulation of a system of live cables 
are all new matter. In the account of the last there appears 
to be a misprint. 

In the tables of constants of materials, Clarke, Forde, and 
ature coefficients of 
copper replace the old ones, and the very useful tables of 
the dimensions, еи, and resistances of copper wires 
have been recalculated in terms of the standard ohm, whose 
now officially accepted value, and that of the volt, are 
employed throughout. | 

ome of the most interesting of the new matter is in the 
miscellaneous оһар!ег or appendix. The physical constants 
are of very diffsrent 
importance, relatively to one another, from those used 
for telegraphy, and the methods of measuring the 
capacities and self-inductances of overhead wires which 
have been worked out by Mr. Kempe are of great value and 
importance. A reasonably full account of the measurement 
of the constants of a line for the transmission of rapid 
alternations would r«quire a good deal of space. Perhaps 
some day he may give us this, Telephonic fre quenoies are 
nearer to those used in telegraphy tban to those nsed in 
wireless telegraphy, but not greatly so; and a complete test- 
book of electrical testing will in the near future have to be 
written with a view to all of these, and then the self- 
inductance of a line will be as important a quantity as its 
resistance or ita capacity. 

The practical details of the improved system of daily tests 
made by the Post, Offioe on their immense network of lines 
with the differential tangent galvanometer is fully described, 
and we А] call attention to some interesting information on 

-core cables. | 
he new edition of this valuable book will certainly main- 
tain its reputation. m 8 


NEW COMPANIES REGISTERED. 


Northwood Electric Light and Pewer Company, 
Limited (66,312).—Tais company was registered on June 23rd, with 
a capital of £15,000 in £1 shares, to acquire a pieca of land at North- 
wood Raslip, Middlesex, and to carry on the business of an electric 
light and power oompany in all its branches. The first subscribers 
(each with one share) are:—J. В. Hignett, Olaremont, Northwood, 
merchant; A. T. Bucknall, 23-5, Billiter Street, E. O., solicitor; 
А. Н. Orossley, The Elms, Northwood, doctor of science; О. Е. 
Masterton, drt en Ead, Northwood, civil engineer; O. H. Wickes, 
Beaaleigh, Northwood, merchant; R. Orossley, The Elms, North- 

, gentleman; and J. W. , 8t. Helens, Northwood, mer- 
chant. Tte number cf directors is not to be less Chan three nor more 
than five. The subscribers are to appoint the first; qualification, 100 
shares: remuneration, £100 annum, divisible. Registered office, 
8, Maxwell Road, North Middlesex. 


company in all its branches, and to construct, la 
maintain necessary cables, wires, lines, accumulators, meters, 

engines, works and conveniences. The first subscribers 
(екса with one share) are:—M. Kitchin, Eller Olo, Round- 
hay, Leeds, tanner; О. Lupton, 34, Albion Street, Leeds, 
solicitor; W. P. Green, Towerhurst, Roundhay, Leeds, engineer ; 
J. E. Whiting, G Roundhay, Leeds, merchant; W. Harvey, 
The Grove, Hosndhay, Leeds, gentleman; W. B. Sykes, York 
Place, Leeds, hemp spinner; and А. Gd. Lapton, Round- 
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hay, Leeds, merchant. The number of directors is not to be less 
than two nor more than five; the first are Matthew Kitchin, John E. 
Whiting, and W. Penrose Green; qualification, £200; remuneration 
at fixed by the company. 


Embros Engineering Company, Limited (66,291).— 
This company was registered on Jane 21st, with a capital of £3 000 in 
£1 shares, to adopt sn agreement with Т. Martin and Р. W. Martin, 
and to carry on the business of electrical and mechanical engineers, 
manufacturers of and dealers in electric, magnetic, telegraphic, tele- 

honic and other ap oes and apparatus, &с. The first subscribers 
each with one share) are :—T. , Locksley, Maghull, Lancashire, 
electrical engineer; P. W. Martin, Rostre vor, Ohestnut Avenue, 
Great  Orosby, Lancashire, gentleman; Mrs. B. A. Martin, 
Rostrevor, Chestnut Avenue, Great Orosby, Lancashire; Miss 
E. G. Odell, ош, hull, Lancashire; W. Button, 
16, Redcross Street, Liverpool, electrical. engineer; 8. Lord, 
l electrical engineer; and O. M. 


The first are Timpron Martin, Oharles M. Westfield, and Percy W. 
Martin ; qualification, £50; remuneration as fixed by the compsny. 
Registered office, 5s, Central Ohambers, 17, South Oastle Street, 
Liverpool. - Er 

8. Dixon & Sop, Limited (66,289).—This company 
was registered on June 21st, with а capital of £55,000 in £5 shares 
(2,000 pre ferenoe), to acquire the business now carried on at Swine- 
gate and Boar Lane, Leeds, under the style of B. Dixon & Bon, and 
to carry on the business of brass and ironfounders, mechanical and 
electrical engineers, machine and tool makers, smiths, iron- 
mongers, furnishers, &o. The first subscribers (each with one 
share) ave :—Mrs. J. E. Dixon, The Woodlands, Harehills, Leeds; 
Harehills, Leeds, brassfounder ; 


Mies J. Dixon, The Woodlands, Harehills, Leeds; J. Gordon,1, Bon 
Street, Leeds, chartered accountant; and W. B. Oraven, 6, East 
Parade, Leeds, solicitor. The number of directors is not to be less 
than three nor more than seven; the first are Mrs. Jane H. Dixon, 
Alfred M. Dixon, Rowland E. Dixon, and Clifford Dixon; qualifica- 
tion, one share. Registered office, 31, Swinegate, Leods. 


SUPPLY STATION ACCOUNTS, 


Worcester 


Тни accounts of the Worcester Corporation 

electricity undertaking have always been 

5 interesting from а technical point of view 
Accounts, owing to the station being partly water-power 


and partly steam - power. Nverything at 
Worcester is on а. moderate scale. Ospital expenditure is but 
slowly inoressing, and notwithstanding the attractions of “free” 
wiring—to which we devoted some attention а few weeks ago—the 
additional lampe show as loss than 10 per cent. 


Е GENERAL BTATEMENT. 


1898. 1899. Increase. 

Total capital expenditure £74397 279,236 — £4 839 
Number of units sold ... .. 474,344 651487 77093 

. Number of lamps connected ... 28496 31,202 2,706 
Gross revenue eis .. £7141 28,378 41,997 
Gross profit .. ..  .. 23.211 48,791 2580 
Average price per unit sold .. 328d. 8:594, 244. 


It will be remembered that Worcester attempted to supply energy 
for driving the waterworks motors at a very low and quite un- 
remunerative figure. Even last year the rates were numerous, 1jd., 
214., 34., 34d., 6d. and 7d., but the general tendency has been to raise 
the average price to а reasonable amount, so that the business may be 
self-supporting. The output was distributed as follows:— 


1899. 
Unit Private Publi Maxim 

e supply. lighting. toad. таа о разе 
710,416 441 837 109,600 999 xw. 57 arc lamps of 

ES 1169187 pr | 500 watts 

vate та 1,408; 9 incandescenta 

private lighting, of 200 watts 
828,611) 
Revenos STATEMENT. 
1898. . 

Gross. Per unit. Gross. Per unit. Increase. 
ale of energy .. £6,480 328d. £8,089 3521. ＋ 24d. 
Meter rents, 40. 661 88d. 182 08d. — 25d. 
Bale of old material eae an 10 “004. : 
Bundry fees, 40. eee s.e 97 044. + 044. 

Gross revenue £7,141 3:614, £8,878 364d. + 094. 


a a — р 


The coats have been affected by a rise of 6d. per ton in coal, but 
fuel bas been even more generally used in 1899, as it was the driest 
year since the station started, and instead of being able to do 53:6 
per cent. of the output by water power, only 417 per cent. was so 
generated last year, It is only bearing out earlier experience, and 


we believe that those who know most abost Worcester sgree that 
better results would have been obtaired all along had the works 
been designed originally for steam power only. The figure for oil, 
waste, &c.,” is phenomenally low; the other items are good, and 
reflect credit upon the engineers, Mr. O. J. Sutherland and Mr. 
E. Ж. Hoadley, the latter of whom is at present the city electrical 


engineer. | 
Cost or Рворосттон. 
Qoal and gas gina cid, 21836 "ld. +108. 
an eo „э . * 1 з ө ° 
Oil, waste, waterandengine| 212 1d. 157 *07d. —-044, 
Salaries and wages incurred | 
In generation and йаш} 1999 71d. 1,263 '56d. — 164. 
Repairs and maintenance of 
Buildings, enginea, boilers | 239 124. 512 °22d. +104. 
dynamos, &о, . 
PALME costa .. 23,062 155d. 43.558 1:55. 00d. 
» Ta - . 
Management and es РА 79 o вв 0и. "oes 
gineer, secretary, olerks, 477 24d, 460 20d. ~ 04d. 
G en eral 5 _ 
printing, law 8 =) 134 074 936 *10d. +034. 
Other expenses . . 178 094. 247 11d. + 02d. 
| — áo — PI o 
Total costs .. £8,930 1994. £4,587 200d. ＋ Old. 


— lL аан АШ сы 


The maintenance of low costs and increase in output, coupled with 
a better return per unit, have brought the business to the turning 
point of making a net profit instead of a net loss. The improvement 
has been steady, and there seems every reason to hope that the sum 
appearing as net profit will now yearly increase. | 


Prorrr BTATEMANT. - 
1898. 


1899. 
Interest on loans £1,946 £1,945 
Sinking fund for repayments .. .. . 1,725 . 1,756 
Net profit carried forward a ae — 460 * 
” 80 " (surplus) oo өөө 90 
` Gross profit... ... £3,211 . £8,791 


| Тнв accounts of the Hanley Corporation elec- 
. Hanley 


tricity undertaking for last year do not altogether 

Corporation bear out the promise of earlier years. A little 
Electricity over two years ago we said that “the = 
Accounts. works are rapidly arriving at a prcfit-earning 


stage, after paying contributions to sinking fund 
and interest on loans.” This expectation, unfortunately, has not 
been realised, although it is only fair to Mr. Oowell to say that he 
‘ shows very gocd reasons for the decrease in gross profit. List year 
we alluded to the curious item under the " increase " column against 
gross profits. In 1697 the amount was £2,520, but in 1898 it was 
£2,420, a decrease of £100, 16 is now only £1,177, or a further 
decrease of £1,243. Most of this is accounted for by nearly £1,000 
greater interest and sinking fend charges, but last year the inorease 
in “costs” made a serious difference. 


GENERAL BTATBMENT. 


1898. 1899. Increase. 
Total capital expenditure ... £60,785 267,829 27044 
Number of units old... 474,247 597,898 63,646 
Number of lamps (30-watt) con- 

“nected... un .. .. 9600 35,160 9.120 
Gross revenns .. £7,715 28,809 £1,694 
Gross profit. £2,420 41,177 — 81,943 
Average price per unit sold ... 3794 8804. +014. 


In Mr. Lobley's report on the accounts he shows that if the prices 
adopted at the beginning of 1896 had been retained there would 
probably bave been no deficit: "This clearly shows that for many 
reasons the price charged is insufficient." This statement may be re- 
garded as on the whole true, and it is a pity that reductions were made 
in the prices charged for energy simply to satisfy the local trades- 
men's association, which either could not or would not understand 
the rebate indicator system. We are glad to seo that the increase in 
the lamps connected indicates a growing appreciation of the efforts 
made to meet the demands of consumers. 


RgvENUE STATBMENT. 


Gross. Per unit. Gross. Per unit. Increase. 
Bale of energy £7,486 379d. £8,515 380d. + 01d 
Meter rents, &c. 215 104. 194 + 02%. 
Supply of lamps, &c. 14 01d. 26 :014 +008. 
Sundry a $5 s 25% T es NT 
Gross revenue £7,715 3:90d. £8,809 3931. 7 00d. 


" S &. à - - - 


Vol 46. No. 1,179, Јони 29 1900.) 


THE ELECTRICAL REVIEW. 


1111 


A total quantity of 638,025 units was generated. 123,070 units 
were used in 60 400-watt are lamps, five 500-watt aro lanrps and 
ineandesoent lamps equivalent to 192 30-watt lamps, all for public 
lighting; private consumers took the balance of 414,823 unite. The 
maximum load during the year was 550 kw. . 

Coming to the Costs,“ we find that each item in the works cost 
bas increased. Mr. Cowell in his report explains that the important 
cause of the rise in Ooal " is the extra consumption due to running 
several small units in parallel instead of one large machine, while 
nsarly £400 was due to the advanced price of fuel from June, 1899. 
Farther, an extra price had to b3 paid for a better class fuel than 
that contracted for. Lastly,all the engines were run non-condensing 
for six weeks in the winter owing to а breskdown of both condens- 
ing plants. Owing to renewals of the mechanical stokers additions! 
labour charges were incurred in handling the coal, and heavy repairs 


.tocondensers, mechanical stokers, aud one particular engine, com- 


bined to force up the Wages" and Repair item. The effect (f 
all these special charges has been to augment thejcost by about d. 


Cost оғ PRODUCTION. 


1808. 1899. 
Gross. Per unit Gross Per unit. Increase. 
£1,398 "71d. 292,240 1°18d, +424 


r 


Coal and other fuel. . 


Oi . т : е e ° 
ing ron таќег nd ет} — $391 17k. 460 *20d. 030. 
r Ыры | 
public lighting). ; 
Rapare En m, engines, 
boe deo de., — 1176 60d. 1,988 *89d. 4-904. 
lamps, &c. ) 
Works cost ... £4,118 208d. £6,400 9-85d. +774. 
Rent, rates and taxes. 553 28d. 585 26d. — 024. 
Management expenses, 
salaries of managing аг. 636 aya, 807 "98а, — 043. 
General establishment 
риш, чере =) 93 053. 140 064. +014. 
Other Өр йй: m - Tm" eee TP "s rm 
Total costs.. 25,295 2684. £7,682 8:40d. + 72d. 


GEE ——— 40# GRIESE | ¶— 


Hanley has suffered severely from the action of the Local G.vein- 
ment Board in fixing short terms, such as to 10 to 25 years, for repay- 
ment of loans. The cbarges for interest and sinking fund have 
therefore become large amounts, and these are, of course, beyond the 


. eontrol of the Corporation or its officers. We agree with Mr. Lobley 


that “ there is, therefore, no cause for apprehenaion as to the future 
financial success of the undertaking.” The sam which appears as а. 


‚ deficiency is in reality owing to the low prices of 5d. and 23d. 


charged to consumers, and those who grudge the rates being 
loaded with the net loss, need only join the customers of the under- 
taking to directly benefit. 


Pnorrr ВТАТЕМЕНТ, 


| 1898. 1899. 
Interest on loans and overdraft 41,150 £2,131 
Sinking fund for repayments.. .. 1,316 1315 
Net profit carried forward — 419 — 2,269 
Gross profit өөө _ оов eee £2,420 £1,177 


OITY NOTES. 


Giffre Electro-Chemical and Power Company. 


Tan directors’ i ach for the year ended March 31st last, submitted 
at the meeting held in London on 18th inst., stated, says the 
Financial Times, that the directors regretted that it had not been 
possible to obtain the immediate results anticipated when the com- 
pany was formed :— 


The directors hoped that from April of last year the output of carbide would 
have been considerable and regular. In this they were disappointed. As soon 
as the turbines were set to work it became evident that they did not come up to 
what was expected of them, and it took considerable time to discover the cause 
and to remedy the defect. It was found advisable to cancel the order for the 
four sdditional turbines until this had been done, and then to order some of a 
different type. Owing to this and to the grcat delay at this time in getting 
delivery of any machinery, these turbines were only now being erected. The 
defects were being made good by the contractor, who was under obligation to 
deliver satisfactory turbin 's and to guarantee their working for one year. One 
type of dynamo also gave some trouble. Alterations had to be made which 
delayed its being tested against the other, for the purpose of deciding as to the 
best type to adopt for the four additional ones, Finally, last September and 
October the sudden increased demand for electrodes caused such a dearth that 
for a time they were unobtainable. Owing to the above causes and the 
inherent difficulties of getting such important works into running order, 
the amount of carbide produced up to the end of last year wassmall. Since the 
beginning of the year a notable improvement had taken place. As against an 
intermittent output during last year of 688 tons, there was a steady output for 


tbe first three months of this year of 475 tons, already increased te 50 tons a 


week. It was found advisable maintain the Société Blectro-Chimique du 
Giffre as a теам company, and therefore not to complete the purchase of 
the whole of the shares. As the rent of the water-power, which. for 1899, 
amounted to 125,000f., was, in accordance with the lease, to be raised from 
January, 1900, to 250,000f., the directors of the French company decided that it 
was advisable to make the authorised issue of debentures for the роо of 
buying the water-power outright. This had been acconiplished. e interest 
on debentures, 104,000f., amounted to less than half what the rent would have 
been, and besides purchasing the water-power, about £10,000 had been em- 
ployed in considerably enlarging the factory. The company had thut become 
possessed of a valuable water-power, the rent of which, even at 250,000f., was 
moderate, The company now acquired it at less than half ite value, in acoord- 
ance with the very advantageous terms made by the Société Electro-Chimique 
du Giffre, before the value of water-powers had been appreciated. Mr. F. H. 
Haviland had been elected to a seat on the board, and Mr. John Paddon had, 
owing to continued ill-health, resigned. The directors had not considered it 
necessary to fill up the vacancy. 


The West African Telegraph Company, Limited. 


Тни directors’ report for the year ended December 31st, 1899, to be 
presented to the meeting to be held at Winchester H«us:, B. O., on 
Friday, Jane 29, at 12 noon, reads as follows :— 


The directors submit the accounts and balanoe-sheet of the company for the 
12 monthe ended December 81st, 1899. The company's revenue for that period 
amounted to £77,008 4s. 6d., against which 14s. 10d. is charged for 
ordinary expenses, and £11,452 9s, 11d. for expenditure relating to repairs of 
cables, Ko. After providing £328 10s. 84. for inoome-tax, there remains a balance 
Of £44,899 9s. 6d.,to which is added £2,179 5e. 2d. brought from the preceding 
year, making a total available balance of £47,078 14s. 8d. From this balance 
there has been deducted £8,746 14s. 7d. for interest on debentures, and £15,083 
6s. 8d. for sinking fund, leaving a balance of 298 18s. 5d., out of which the 
direotors propose to place £28,000 to the general reserve fund, and carry £298 
18s. bd, forward to next year. The revenue for the year under review Includes a 
further sum of 219,000 in respect of Figs dae from the French Government, 
but which has not yet been paid. As will be seen from the accounts, this 
arrear, ther with the sums withheld in previous years, now amounts to 
£56,415. The directors, with a view to assimilate the working of this company 
to that of the allied companies, have considered the advisability of es‘ablishing 
staff pension and superannuation funds. The details have been worked out b 
the act of the already existing funds of the Associated Telegraph Com- 

nies, and a formal resolution will be submitted 60 the meeting empowering 

e directors to carry out the necessary arran ents, either by establishing 
new funds or joining the said existing funds as they may deem desirable. The 
director who retires by rotation is the Hon. A. G. Brodrick, who, being eligible, 
offers himself for re-clecton: The &ujitors, Messrs. Deloitte, Dever, Griffiths 
and Co., also retire, and offer themselves for re-election. 


United River Plate Telephone Company, Limited. 


THe report of the directors to be presented at the meeting to be 
held at Winchester House, Е O., on Tuesday, July 3rd, at 12 o'clock 
noon, reads :— 

The directors have pleasure in submitting to the shareholders the acoom- 
panying balance-sheet and profit and loss account, showing the. result of the 
company’s operations during the year ended March 81st last. The receipts 
in sterling for the year in the River Plate were £101,169 17s. as against 
£85,248 16s. 10d. for the year before, and the working expenses in London and 
the River Plate £50,335 ¥s. 9d. After deducting debenture interest and interim 
dividends on preference and ordinary shares, and adding er fees and 
interest on investments, there remains a profit of £85,179 14s. 24. to which 
must be added £7,88911s. 4d. Ye y forward from the previous year, leaving ап 
available balance of £48,069 5s. ба. From this sum the directors propose to 
transfer £5.000 to depreciation fund and £20,000 to reserve fund. They recommend 
that а final dividend of 43 per cent. be pe apon the ordinary sharo capital of 
the company, making, with the inte dividend paid December 80th last, a 
return of 7 per cent. for the year, and that she balance of £5,019 5s. 6d. be 
carried forward. A continued increase of the business of the company renders 
it neces:ary to provide large extensions in the раве at Buenos Ayres, а con- 
siderable portion of which will be permanent and underground. For this pur- 
pose the directors consider it advisable to make an early issue of the remaining 

per cent. cumulative preference shares, due notioe of which issue will be sent 
to all shareholders. Under the articles of association two of the directors, 
Messrs. Frank W. Jones and George Cooper, retire and offer themselves for 
5 The auditors, Messrs. Welton, Jones & Co., also offer themselves 
or re- eleotion. 


The Electric and General Investment Company, 
Ы Limited. | 


Tux annual meeting of this company, held at Winchester House on 
Tuesday, was presided over by Mr. Gmonam Наввіна, who said 
that the provision for contingencies had been increased by 
£11,450 during the year. The loan account was £35,000, which was 
borrowed money sgains$ their securities. They frequently had to 
pass very good business in consequen зе of the smaliness of the capital. 
dry creditors were £9,390 when the accounts were made up. 
As to investments, in consequence of the secarities bsing electrical 
and that market being not in a good state, he could not state that 
they were worth a great deal more than they appeared at in the 
accounts, but they were safely worth those prices and more. Since 
the company was formed it had never made a bad debt. Tho profit, 
after deducting general charges, was £19,796, which it was protty 
good to make upon a capital of £20,000, although it was less than wa: 
made in the previcus year. The trustees of the founders' and 

shares reserve fund, Mr. Braithwaite, jan., and ithe speaker, con- 
sidered that the company’s shares in the market were not at a price 
that they deserved from their intrinsic worth, and therefore they had 
not thought it advisable to sell any of those shares for distributing 
until they could get a far better price. The board were prouder 
than ever of that child of theirs, the British Electric Traction 
Oompany. The company had only just commenced its great 
career. There was a vast field before it in electric traction in this 
country. Hundreds of millione were inveated in gold mines abroad, 
but here was a ae mine right in front of them, and they had only to 
look after it to be more cartain of making money than if investing in 
a geld mine which might give out at any time. It was nearly 
imposible to imagine an electric tramway, properly managed, situate і 
in some populous towns not being obliged to рау а good dividend. 
The Electric and General Investment Company were constantly 
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bringing out the subsidiary companies, and were particularly anxious 
that it should be well known that those companies were good and 
sound property. They were always asking for money, and would 
have to keep on as for more, for it would require millions to 
complete the orders the BET. Оо. had absoletely to them- 
m and very many millions to thoroughly «quip Great Britain. 


Blectric and General Investment made profit out of those 


issues, and therefore shareholders shozid thoroughly understand the 
goodness of the traction business. | 

The adoption cf the report to May 31% was s:conded by Mr. J. B. 
BRAITHWAITE, jun., and carried unanimously, as were also resolu 
declaring dividends, re-electing Mr. George Herring a director, and 
Mr. G. T. Rait as auditor. - 


Thomas Parker, Limited. 
will be held at 


account is £14,135 10s. 7d. ; out of this the directors propos to pay 
а dividend at the rate of 10 per cent. per annum, less in 

place £5,000 to the reserve fund, bringing it to £15,000, and to 
carry the balance forward to next year's account. The director 
who retires by rotation is Mr. О. T. Mander, who is eligible, and 
offers himself for re-election. The asditors, Messrs. Allen, 
Edwards & Smith, also retire, are eligible, and offer themselves 
for re-election.” 


Prospectuses.— The directors of the Liverpool Overhead 
Railway Company have been inviting subscriptions from share- 
holders for 5,000 £10 ordinary shares at £8 per share. The addi- 
tional capital is wanted for the eleotrical equipment of the кы 
between Waterloo with Seaforth and Great Orosby. The comparatively 
smell amount of issue precludes the directors from g ^ pro 
rata allotment. 

The Oalcntta Electric Supply Corporation, Limited, are sending 
out notices offering to the shareholders for subscription 10,000 shares 


of £5 each, to in all respecta with the existing issued shares of 
the company, when fully paid up. The price at which these shares 
will be issued is £5 10s., or 10s, premium. ' 


Bromley Electric Light and Power Company, 
Limited.—At a meeting of shareholders on June 11th, a resolution, 
approved at the last meeting, for inor the capital of the com- 
pany from £20,000 to £50,000 was . Mr. F. E. Gripper 
presided. 

The Electrical Resistance and Heating Company, 
Limited.—An extraordinary general meeting of this company was 
held on Tuesday at Winchester House to consider the matter of the 
disposal of certain forfeited shares. 


Electric Construction Company.—The transfer books 


for the 4 per cent. perpetual first mortgage debenture stock will be 
closed from 2nd to 14th prox., inclusive. 


— 


TRAFFIO RECEIPTS. 


ны 5 28rd, 1900, were 4688 7s. 114, ; reeeipts — 

une 8. Doer 

1899, 2611 198, 9d. aggregare for balf-yoar to date, £9,401 158. 58, 

Che Bristol ; Limited.—The 

ending June 22nd, were 48,201 0s, 64d. 

period, 1800, 28,028 9s. 94.; increase, 2177 10., 94. 

Che Ohy and Воз London Railway Company.—The 

ending June 24th, 1900, were 41,500: June 96th, 1809, 4998; inerease, 2567. 


Total теве! for half-year, to date, 2 : 
1899, 835,911. inerease, 28.59. Ane open, 1900, 44; 1809, 


corresponding 


fhe Dever Tramways.—The receipts tor she week ending 
созо мды 1500, were 49216 2€ 10d. ; June 94 1699, 2201 19s. OL ; 
crease, 


44,988 91. 
56. id." Molsa 


ах Tram — The receipts for the week ending 
June 25th, were £730; week еп une 24th, 1899, 259; 
increase, £2699. Cat miles run, 1900, 29; 1899, 14, Miles of МОК opas, 
increase e at miles run H " е8 
1900, 14; 1899, 64. | ' ' 


June th, 1900, amounted to 1.000; corresponding week last year, 

41.439: increase, 4167. Total traffics from January Ist to date, 

со corresponding period 1899, £31,730; increase, 21,090. Miles open, 
chains, 


Bouth Btefforüshire Tramways Com The тосеї tor the k 
ending June 22nd, 1900, were 2711 88. IId. June Wed 1099 4657 qa. 64, 


reoeipte for 25 weeks, 416,916 17s. 84.; last vear, £15,826 Os, 7d. 


STOCKS AND SHARES. 
| Wednesday Evening, 

Imsrmap of the Transvaal question, it is now the Ohinese imbroglio 
which is dominating Stock Exchange markets, and prices are swayed 
by the news from Pekin in a far greater degree than by that from 
Pretoria. The Chinese trouble has taken the Steck Exchange some- 
what aback, since the first fears of difficulty were pooh-poohed in 
the markets. Therefore, the later developments have operated all 
the more seriously against prices. But the House is nothing if not 
optimivtio, and the safety of the ambassadors is now regarded м 
fairly assured. А much more confident feeling made itself manifest 
on Tuesday, soon after the making up prices were fixed. The carry- 
over revealed an abundance of money, and although there is still 
vague talk of failures within its ranke, the Bicck Exchange. regards 
the position with philosophic equanimity, and is only waiting fora 
little more basiness before developing the incipient rise which it 
timorously started a couple of months ago. 

Electrical supply shares ate very quiet. Only a few buyers have 
come forward during the past week, and in some cases half-a-dosen 
sales have been quite sufficient argament for weakening quotations. 
City of London shares are receiving no inside support, either from 
the “shop” or from the dealers in the Stock Exchange. The latter 
declare that their books are already quite heavy enough, so far as 
"Citys" are concerned. The applications for new Westminsters 
have to go in on Saturday next. Nobody should miss the opportunity 
for subscribing, because the pressnt premium will certainly be 
improved upon as soon as the shares are fairly settled down 
Oharing Oross shares show a hardening tendency, and the advent of 
the new company is awaited with some curiosity. 

A pleasant little bonus is falling to shareholders of the Oalcutta 
Electric Lighting Company in the shape of a fresh issue of cspital 
at а low price. Ten thousand shares of £5 each are being offered at 
104. premium, and as the price of the existing shares is £7 apiece, 
the plum is distinctly worth stretching out the hand for. Another 
bonus on the same lines will be secured by British Electric Traction 
proprietors. The directors are on the point of issuing new Ordinary 
shares at 19, and new Pri ference at 11, the proportion to old shares 
being one in three and one in five respectively. Theso rights are, of 
course, in addition to the dividends recently declared, and should 
have a beneficial effect upon the prices of the old shares in a month 
or two. During the period occupied by an emission of fresh capital 
it is a common thing for the parent shares to suffer in price 
owing to sales being made of these in order that the new may be 
taken up. 

Oonsiderable attention has been attracted to the tramway and 
traction securities in consequence of the Tramway Exhibition at the 
Agricultural Hall. Amonget other electrical companies showing at 
Islington, the British Westinghouse exhibit is spoken of in the Stock 
Exchange as being a peculiarly good advertisement for the company’s 
shares, in which there is at preeent a very limited market. 

Telegraph stocks are quiet, the Oninese question acting as a damper 
to any spark of life. It naturally counteracts any good effect 
which the better news from South Africa might have upon the prices 
of the Hastern Telegraph Companies descriptions. Anglo-Americans 
are a weak market, the eternal talk about German competition haying 
been restarted. We think that the weak bull“ account now 
existent is considerably worse for the stockholders than the ramoar 
of a new German cable. West Indian shares show little signs of 
recovering from their late depression. 

The National Telephone Company is making strenuous efforts to 
conquer the opposition system in Glasgow and other towns. 
It is offering exceptional facilities to subscribers, and meeting the 
competition in a spirit which is enough to make a London-paying 
renter sigh. The shares are remaining steadily in the neighbourhood 
of 54, and there is not much business doing in them. 

With the opening of the Central London Railway there sprang up 

a demand for the shares, and the market assumed more appearance 
of vitality than it has done for some time past. The latest 
comer will shortly start public traffic with very good prospects 
of success, and it may prove to bs a usefal feeder, both to the City 
amd South London, and also to the Waterloo and City Oompany. 
Those who have held their shares in the Oentral London since ite 
incorporation should retain their holdings in spite of the profit now 
showing. There is at present no apparent reason why the price of 
the £10 shares should not advance another £2 or £3 during the current 
year. 
With the steady progress of Lord Roberts at the front, there has 
been some talk of s revivification of Rand Central Electric shares, bat 
the price remains round about 14s. We do not share the belief that 
any immediate rise in price is likely to take place, although as a 
speculative lock-up the shares may be worth baying. On quites 
different mining field the Kalgoorlie Electric is doing better business, 
and the quotation for the shares is just £1. 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 
Stock 
ium or Dividends ter DONE Closing daring 
a the last three years. | June 20th. June 27th. Tene yu. 
189. Lowest. 
African Direct T 4 V Debe. eas еее Т 100 eee 100 —104 100 —104 eee eee 
Amazon Telegraph 5 Deba., Nos. 1 to 1,250 Red. eot 100 00 85 — 90 85 — 90 өөө eee 
Anglo-American Te eee EI eee eee ove В б 8 $ 80 — 63 60 — 05 coe eee 
Do. do. 6 Pref. eee eee eee Stoor 6 lis —11^5 118 —114} 1142 114 
Do. do. erred... eve eee eee 5600: eee 13} 12 — 18 13 128 
8 Nos. 1 to 44,000 eee eee eon oe b 4 @ — 84 — D eos 
Do. do. Sterling GUO year * Deb в Rei. (Stock! о 10а 108 103 moe 1083 1023 
4 (n JUR eee — — 
Ouba Telegraph өөө ooo TI) eee eee eot [I 10 7 d 7% 6 — 74 °з» toe 
Do. 10 V Pref. eoo eae ooo eee eee 10 10 1 18j 15$— 163 coe 
Direct Spanish T В ` е TI ee eee TI) 5 4 4 — b — b oe 
Do. do. 10 $ Oum. Pref. "e" 5 10 9 — 10 9 — 10 Of | ... 
Do. do. e) Debs. "PT "TT TT 50 TT 101—106 101 —105 "P" con 
Direct United States „ ышы шы cam. eoe | 20 | 34% 111 111 12 
Direct West Indie Cable, є y 4 Reg. Deb. TT) ese eee 100 eee 100 —108 00 —108 ^ E 
Eastern T Ord. "TI eee eee eee 9600 7 % 7 % 150 — 155 148 —153 151 149 
| ө 47 Pref. Stook ee еее "TT 100 TI) 97 —100 —100 97$ eos 
ustralasia, an d Ohina elegra eec — b — 16} 
Do. 5% (Aus. Gov. rr Deb., 1900, red. ann. = 
дю . 100 | 5 % 100 —108 [100 —108 "E 
26,0000] ^ Do. do. 060—-8,976, 4,337 100 |5 100 —108 [100 —108 x a 
ро. r à erra t 17 5 “+ 4 112 —117 |118 —117 "m oes 
frican Telegraj 4 ort. Deb | 
Um e entis), ч ones ю-к | | 2 
180,397 | Globe ima es 10 44 114— 112 |1— 11g | 1G] 118 
Great Northern coe = cee | 10 |10 80 — 84 82 — 84 «v - 
Halifax and Bermuda Gable, a «1 be В d ) 100 eee 100 —103 100 —108 TT * ec 
крйн! Telegraph „ | 96 |10 58 — 87 58 — 57 бы | ... 
Londen Platino-Brasilian eet $2 „ 100 6 105 —108 |105 —108 TU - 
Montevideo Telephone, Limi rd., Nos. 1 to 73,680 .. Bh ees $ i . ө? ec 
do. | 6%, Pref., Nos. 1 to 8,4 | 1 |4 1 — 1 8 
National Telephone, 1 to 490, T. eee eee eee eee 5 6 5 — 5} 5 — 54 ees 
6 Cum. 1st Pref. mr eee eee 10: 6 12 — 14 13 -— 15 14 134 
Do: 6 ' Oum. 2nd Pref. ... Р 10 | 6 12 — 14 12 — 14 we ee 
Do. 5 Non-cum. зга Pref., 1 to 250,000 B 5 5 оле 52 5 — 53 s.. ees 
Do. " Deb. Stock Red. Stock 83 98 — 101 98 —101 1003 993 
Oriental Telephone an , Nos. 1 to 171,506, fully paid 1|5 Hee e |. е ш | we 
Pacific and European Tel., 4 7 Guar. Debs., 1 to 1,000... | 100 | 4 104 —105 |102 —106 ave А 
Reuter’s ТЫ I) eee eee eae eee coe 8 б 74- €} 74— eee E 
Submarine bles Trust ees coe eee eee Cert. eee 125 —130 125 —130 see LES 
United River Plate Telephone 5|5% E d di BEL ou {ә 
Do. do. 5 % Onm. Р Pret. Nos. 1—16,689 AMETS — 6} 6 — 64 f: ee 
Do. do. „о , Stock .. 108 —106 [105 —108  |107j| .. 
West African ph, 5 96 % De 100 % 97 —100 |97—19 . 
West Ooast of America, Nos. 1—80,000 and 88, 001.—88, O06 2% | .. + 1 1— 1 ө * 
Do. do. 4% Debs., 1—1, 500 N ni m 100 [II] 100 —108 100 —108 oe soe 
Western and Brasilian Telegra ph 4, I Btock| ... 102 —105 |102 —106 » — 
980 Western N wai. Жы Nos. 1.207,80 - 4|. 2017 945 144— 15 143 – 153 155] 142 
Do. 5 у 4 Debs. 2nd series, 1908 вес 100 eee 105 —108 105 —108 ТТ eee 
West India and Panama „| 10| 2 Bu f| £s 5 pu 
Do. do. do. 6 $ Oum. 1st Pref. „ 10|6 64— "4 64— 73 72 63 
Do, do. do. 6 % Cum. 3nd Pref. ... | 10 | 6 6 — 7 6— 7 өө» де 
Do. do. do. 6 % Debs., Nos. 1 do 1,800 100 & 104 —107 104 —107 ee eee 
ELECTRICITY SUPPLY COMPANIES. 
19,661 | Brompton & Kensington Elec. Lt. Bup., Ord., 101 to 19,761 6 6% 6 7— 8 7— 8 sas т 
50,000 Charing бе and Sirand Blectricity acm е 44888 9 — 10" | ofa 10 | 10 эң 
, Tess — — 
200 о eg в 5 = © X Cum. Pref. 69 в% 6˙ * a A el A see eee 
halsen оону x y» { — == eot ee 
150, 000 b Deb. "Bitook Rod. a eee TD 107 —110 107 —110 eee aoe 
40,000 Cum. — to 40 to | 6 6 eot 124 — 184 124— 184 128 eee 
400,000 Deb. Btock, Scrip. tise, at ж oy dary 9000 б ooe ooo 124 —129 124 —129 ove eee 
40,000 овцу ot Lon nd. & Brush Frov. Bleo, sil 4 * 9—10 | 9—10 b ss 
20,000 69 4,601 20,00 6 V 8 % eee 111— 111— 124 [II 
200,000 Do. ax D Deb. Stock, Prov. Certe(allpeid)Bd. —— ... Ела Kt: 110—118 110 — 118 | 111 .. 
26,100 . Elec. Oorp., Shares А 5 7 % — — 5 n" А 
75,000 до. 4% 1st Mort. Deb. Stock eee eee eee 101 —10%4 101 —104 ee eee 
110,000 London. d ele supply 5 Limited, Ord. - 92 A l — 1} 1— 1 T úi 
49,810 к до. 695 Pref. TT) 6 V e 4 — 44 4 =. 44 ITI ee 
250,000 do. 4 let Mt. Db. Stock Rd. б 98 —100 | 98 —100 E Жы 
85,000 Arbe 96 pu 101 to 62,600 „| 106 |525,|625|189— 144 | 188-1 141 ... 
220,000] t Mortgage Debenture Stock 44% | ... .. |113 —116 |118 —116 T $e 
220,000 A Mort. Deb. ek 3 [TT] TIS ZI Tr. 97 — 99 97 c 99 974 ee 
6,462 Notting y Electrico hting [TI 90 0 : 6 у 4 7 16 — 17 16 — 17 TIS eee 
40,000 | St. James's and Pall Mall Electric Light, о @ 85 144% | 14—14 14 — 15 "4| |. 
30,000 Do. do. 7 3 Pref, 30,081 io 40,080 1 7 — 9 | 88 — 9 9 |... 
12,000 Раа Market Elect. Supply, ор ae a T m ‘es s 2 — 2} 2 — 3 TS ase 
50,000 ро. 4%D ees I eae wee TTD 85 = 95 85 = 95 TT eee 
65,000 South К Bleotricity Supply, Ord. eee eee eee TI ees 81— 41 8 == 4} eee eee 
79,900 | Westminster Electric Supply, Ord., 101 to 80,000 i29, 13 % [18 Ф | 11 — 12 11—12 11 vs 
— сей red ali shares — ed ú 3 Mgr ya 
1 ä 
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SHARE LIST OF ELECTRICAL COMPANIES-—Oonwwed. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 
Present cionag. О Geng 
Issue. сз 
June 20th: June 2th. | June 274, 1900. 
65,000 саца shares, Nos. 1—65,000 өөө кал 84 
90,000 43 % let Mort. Deb. Stock Red. 96 —101 | 96 —101 
80,000 Britian ‘Blectrio Traction eee coo 16 = 17 16 === 17 
50,000 Ро do. 6% Cum. Pref. t А 124— 18 124— 184 
200,00C Do. do. 65% P Debenture Stock .. 124 —127 124 —127 sà 
85,000! [T British Electric Works Oo., Ord. £1 shares, 50, 001—185, : 2— — 1 i 
50,000 Do. do. 6 9, Cum. Pref., 1—50,000 . H— HH |. 

500 do. 4} 95 Ist Mort. Deb. is —101 99 —101 oe 
40,000 British Insulated Wire Ord., Чч. 1 to 40,000 %|15% 20% 1 — 13 |1 12 . 
27,500 Do. do. 6 Cum. Pref. Nos. ; to 37,500 e 6 — 6 — 

90,000 Brush Elecl. Ew , Ord., 1 to 90, M là— i 11— 1{ 
125,0001 Do. 109 —114  |109 —114 
50,000 Do. dad] Deb. кр Вед. 108 —106 ^ |103 —106 
20,000 | Oallender’s Cable Construction shares, Nos. 1—20,000 . 14) | 183j— 14} 
, 20,000 Е ро. до. 5 y 4 Cum. Pref. [II 6 54— 
90,000 Do. do. 44 95 1st Mort. Deb. Stock Red. 112 —116 112 —116 
218,588 | Central London Railway, isu $e. 10 — 103 | 10j— 1 
61,088 do. Pref. half-shares T 42— 5} 44— 
71,447 Do. do. Def. do. 5— 5 | bi— 5i 
855,000 | City and South London Bailway  ... 65 — 68 65 — 68 
87,500 | Do. do. Ord. shares, Nos. 22 501 to 60,000 .. 10 | ... КЕ н 6— 7 6— 7 
st Mort. , EY 
100,009 £100, and 901 to 11,000 of 250 Bed. J| "| = | = | % —10 00 108 
261 | Mdison & Swan Utd. BL. Let. “А” shares, £8pd.11099,2601 | 5| 69 69| .. | 2— 234 | 2 — 4 
17, 189 Do. do. * A" Shares, 01—017, 189 56 6 ee 8)— 4i 81— ae 
844, Do. do. do. 4 95 Deb. Stock Red. ... | 100 | ... m .. | 98 — 95 98 — 96 T 
112,100 | Blectric Construction, 1 to 112,100 ... з 26 6 E 2 — 21 2 — 2{ xi 
25,000 Do. do. 7 ‚ Pret., 1 to 25,000 een 2 7 7 * 8 — 84 8 — 84 TI 
140,800 Do. do. 4 Perp. Ist Mort. Deb. Stock eos Stock К TT А 108 —106 103 —106 TI) eee 
9,0001 Greenwood & Batley 7 Oum. ау 1 to 9,000 eee 10 7 7 е 10 — 11 10 x: 11 А5 mM 
80,000 Henley'e (W. T. X Works, e o „ 512 J 14 Z| 16 J 13 — 14 | 18 — 14 182 | 1% 
80,000 Pug 41 Pref. ... - 6| 7 7 TUNE ЕТ 
50,000 do. ‹ ort. Deb. Btock... Stock 4 eee • 110 —114 110 —114 m s 
60,000 India-Rubber, МЕЧЕ ара ier Car Works [II 10 10 10 26 eee 21 — 22 21 — 22 214 eee 
800,000 do. let Mort. Debs. 100 PT eae eos 100 —!08 100 —108 TT] эзе 

,000 Liverpool Overhsed Railway, Ord. өөө eee ese өөө 10 8 84 82 9 TT б 
10,000 Do. do. Pret., #10 paid eee evt 10 б 8 б 18 — 184 18 — 1 TI ee 
87,850 aph 9 and Maintenance . „| 19 | 15 16 16 85 — 39 85 — 89 872 
неон : E Deb. OM Na 1 1,500 Bed. "1909 oe | 100 | ... X" 1 pa — А 110 — 115 " * 

Ц ар Ов. oe 5 eee ` 8 12 l — 1 — 1 
90,000 3 fæ Om. Pri. Nos. 14020000 | 8. „% 5i— d к: 

540, 000 | Waterloo and ony Railway, bom Btook .. .. ..|100|... 8 Ф| 8 96/1100 —108 100 —103 è 


ooa on o ари t Unless otherwise stated all shares are fully paid. 


. LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


* Electrio Supply, Ord £5 (fully 8—10. and tebri Blectrio 1 
Баты ыа eamm rie ay punt, кча аршаш Rex pie Pr ер e 
писа Electric Free Ordinary Shares 


à аве 
» 12/6 paid. 102—104. Dividend, 1899, on 
Ashton, and Н * 17—184. “т, wr t 
do, Pret (£1 EN m Parker, £10 (fully paid), 173. 


* From Birmingham Share List. Bank rate of discount 3 per cent. (June 14th. 1900). 


MARKET QUOTATIONS, Wednesday, June 27th. 


|. OHEMIOALABS, &о. This week. 3 METALS, &o. (continued). This week.) Lass weck. Ine. or Des, 
«Amd, Hyaroohiore .. .. per owt я E g Copper » ‚ »‚  .. peron | #88 n 
а * N ee эө ee oes Cut. 4. * ee 2 M" ` ee e е P bon #85 488 £3 inc. 
а Oxalio .. „© c. Per om. a ee 6 „ (Blectrolytic), Bars .. per ton #31 481 .. 
4 y Sulphuric өө ee “ per owt. ee в " n oe рег ton £90 400 ee 
3 e. © „„ per eu. 89)- e : 6 n 8 per ton £84 484 .. 
a Ammonia, Muriate (crystal) .. per ton 888 £88 Ws 6 „ " H. d. wire per lb. qe 94a. es 
a н и oe ee per ton 480 4580 f Ebonite Rod ee ee ee per Ib. т ëj- ә 
оет өө eo per ton 5 41 / " Sheet... ° oe per Ib. 6j- н oe 
а Bisul of Carbon .. .. Per ton 415 415 ә п German Büver Wire .. .. Per ld. 1/6 oo 
Boras ee өө ee ee per ton 17 #17 . h пама peroba; Gna ee ee per ib. 87 to 8/8 Qh to e 
aBenscle (009) .. .. .. per gal. 77 46 as h India-rubber, fine oe Per Ib. 4-to4/l | 4/1 to dec. 
а " d oan. (ie рег gal. b ie ¢ Irom, Charcoal Bhee:s ..  .. per ton £18 £18 — 
a Sopper ee „ о DOE #95 10 495 10 сә ( „ Pig per ton 67/6 68/6 la. dec. 
а е c» „ per ton 225 £35 2s $ acoorâing to візе per ton | From 411 | From 41) oe 
a „ White ee е per ton 81 seu са € „ Вагар, heavy „ perton | 70/- 9o 72/6 0% to Таб ee 
А Kero oe ee = Ev = M € „ Wire galvanised No.8.. per ton рог E OTT T 
Bui. vent (90 9% at рет Е. 99 g Lead, English Ingot oe ee per ton £17 15 #217 10 ре. Ino. 
О. ee е Фә ee per gal. 6/6 6/6 ee 8 99 м ее per ton 418 15 818 10 56. Inc. 
a Potesh, in casks.. per lb. 834, Bad, ER m Manganin Wire No. 98..  .. per Ib. 8j- 8/- . 
a „ Onastio % „„ Par ton am anu 8 9 Mercury . .. ..  .perbowie| 49 10 29 10 . 
4 ce ө» GE ton 885 926 T 4 Mica (in original oases), amall per Id. 84. 0 94. | 34. to 94. . 
& ee ee 0 0 ee per owt. 68/- v^ ee 4 " e м medium per ib. 1/8 to 2/9 1/9 to 3/9 э» 
2 Ваш Sublimed Flowers кыр uel A Y^ i s ља вань plats Songs beri, 11 toile 14 Vo lA ^ 
$ ee en ee 
1 n 2. berwon| 4510 | 4510 С > rellen bare ёт pr 5. | 11016 | 1Лю14| 2 
" . per ton #5 sb <a ? " eld strip & sheet per Ib, | From 1/8 | From 1/8 oe 
a Boas, Caustic white 70%) .. Per ton 41015 410 15 n ePlasnum .. .. .. Der oa. 485186 48 18 6 ee 
а „% Ortes .. e ee Per ton 48 48 25 Fr „ ber Ih. | 1024. to 1/1 | 10M to м1 ee 
a „ Biohromate, casks ee per lb. 83а, Bid. vs Steel, Magnet, aoc'd'g to deso'p'n p. ton | From 415 vo 440 ee 
METALS, &o. ( Steel, Magnet, in bars . .. diis 48 Hie - 
b Aluminium in ton P per ton A294 2 g Tin, block ry) oe ee eo per don £16 to £141 10 inc. 
b let in ton lote per ton 2191 2191 ве 9 ea foil ee ee ee * per Ib. 19 1/9 "е 
P Babbitt’s 25 per ton | £80 to £150 | £80 to 2150 ae я wire Nos 1 016 . . per lb. 19 
в Brass (rolled P to LF) basis per lb, | — 734. ты. a P White Anti - 
c LAJ Tube ee ee per lb, 10d. 2 ee “White Ant" brand per 20 to 470 80 to 40 е 
© 55 (solid drawn) .. per lb. 9d. 94. „> ў Yarns, Cotto Bingle 101b. bundles pe Ib. ei oe 
є... Wire, oe e per Ib. oe } m Best Har, lea. e per iD. ee 
e Copper Tubes (brased) per Ib. 1 1 es „ Hemp, 8 ply 10 Ibs. per 42. os 
2 * s (solid drawn) per lb. п s 29 ы Jui ee per Ib. : Ln : ee 
_ 9 Copper Bars (best selected) ee per ton | #96 £88 42 dec 1 2186. fl Sheet (Vielle r p.&.| £94 ö nett. £95 15 nett. 905. dec. 
Quotations supplied b otasions b 
а Мом. d. PT bs hb Messrs. Morris y, Limited. 
b The British Aluminium Company, Lid, m Messrs. W. T. G & Os, 146. 
в Mesere. Thos. Bolton & Bons, n Мово. P. ё Sens. 
6 Meses. F. W & Bons o Messrs. 3 Matte ё 60. 1040, 
e Монге, Smith & Оо, p Whe Phosphor Qus Eth 
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NOTES ON THE MAINTENANOE ОР MOTORS ОХ НІВЕ 
FROM AN BLEOTRIOITY WORKS. 


By О. A. L. Pavssuan, borough electrical engineer, Doncaster. 
ME: (Thursday, June 21st, Abstract) 


Tum principal factor in bringing about the steadily-increasing day 
84 an ok tion is the electric motor, and, as & conse- 
it has increased 


proved beyond dispute that the electric motor isa 
efficient, and reliable pee of machinery, and 

work in which motive 

Committees, acting on 


Seed 


for interest, & 

The present paper is intended to deal with the question of motors 
when owned in large numbers by a Oorporation and let out on hire to 
consumers. The author would not have thought of submi to 
the Municipal Blectrical Association a paper on this subject it 
not been for the fact that he held the position of assistant electrical 
to the Bradford 9 under Mr. A. H. Gibbings, 


of ару description, it is chosen and fixed with due con- 
sid to the natare of the work it is to perform, and that the 
are A starting switch is rn 


absolutely imperative that not only the motor, but, what is as impor- 
tant from а maintenance point of view, the starter should be suitably 


ered 4 cations commenced to 
come in rapidly. At first it was found that the majority of motors 
were to be used for hoist and crans henoe it was 


desirable. Appli 


rimarily 
urposes was the above liquid form, and 
owing to the ease with which it lent itself to being operated from any 
floor, answered for some time admira One morning, however, 


descend sufficiently to reach the short circuiting 
contacts, the speed of the motors consid 


g away of the liquid. 
then readjusted, and after a considerable 
time the whole of the кеш were remedied, and the motors 
were working again as merrily as ever. A few days later another 
similar call None of the motors 


out of the dash- 
working parte 


ty of the glycerine, that the 


ot jars were broken, either in 


of the starters. The condition of affairs now arrived at was that in 


ter attention. It may be incidentally mentioned, 
uid starters, that in no single instance was trouble experienc 
with the liquid in the jars freezing, and only a very small 
carriage, fixing, or under ordinary con- 
di of use. Generally, however, it was decided that liquid dash- 
pote were not all that could be desired. The next step was the 
substitution of “air” dash These were not worked in con- 


results obtained were most satisfactory, but a slight sparking on the 

contacts soon commenced to bring about worse troubles than ever, and 

in spite of many types of contacts being tried, among which 

were different forms of adjustable carbon contacts, the results 

were not entirel А ш The author has not seen as 
orm 


Nr step first ч was ма gel compounding coils on 
unt motors, compound winding being arranged 
shunt coils. Four motors were first tried, and the number of visits 
of the motor inspector in the cases mentioned were greatly reduced. 
This was a most marked im t, and the cost of maint 
of crane and hoist motors rapidly fell. In those cases where the load 
on the crane rarely varied and the motors were of such a sizs as to be 
well above their work, compound coils were not fixed, as no very 
serious trouble was such as to warrant the extra expense 
in alterations to the motors. -It is interesting to know that in spite 
of ind sotie Toat ES conditions under which pain N чае 
working e early days, practically nothing was spent on the main- 
tenance of the machines themselves, either in material or labour. Ia 
one or two isolated instances the commutators required 


ployed, the compounding opposing the shunt 
coils, when a particularly steady speed on a constant load was 
required. forms of starters were tried, the chief of which 
1. Movement by means of worm and gear wheel, no automatic 
attachments of any kind used. | А 
2. apa тта 7 
resistance cut out, lever t y small 
coil, in series with the shunt coils of the motor. 
3. Automatic overload attachment starters. | 
Much has been said of late abont the advantages to be gained by 
on motor starters. 


using overload automatic arrangements 

our present example of a constant steady load, the following notes of 
obtained in Bradford with the three classes of 

named above may not be uninteresting. 

Саша BrABTEB Oxass 1.—It was found that only about 5 per 
cent. of the visits of the motor inspector were made on account of 
fuses having blown. Absolutely no trouble was experienced with the 
starter itself, as there is little doubt that a starter ої this description 
can ba made the simplest and most mechanical of all starters. The 
attention required was found to be less than in any other oase. 

Usma Crass 2.—It was found that 30 per cent. of the visits of the 
inspector were made on account of fuses having blown owing to too 
rapid operating of the switch, and another 20 cent, on account 
of the exciting coils having either burnt ont, or being unable for 
various reasons to hold the contact lever in tion. The latter 


HE 


defect often necessitated the complete of the starter and 

to same. The commutator of the motor required consider- 

able attention as compared with that necessary when using Starter 

Class 1, on account of the repeated heavy short circuits through the 
armature prior to the fuses . 

Usma BrARTER Огавз 3.—It was found that 6 oent, of the 

visita of the motor inspector were made on acoount of fuses blowing, 
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and another 15 per cent. owing to the automatic starters going 
‘wrong. Considerable attention to commutators was required. 

It will therefore be seen that where the motor has a steady con- 
stant load without repeated stops and sterts being required, some form 
of starter which cannot be short circuited too suddenly proves itself 
most efficient, while overload and automatic starters have intro- 
duced troubles without effecting any ad 


macbine. | | 
Very few armatures of motors of 4 B. E. . and upwards burnt out 


under ordinary working conditions. Exceptions, however, are taken 


to several cases where the faults have been due to defects in the 
design and manufacture, but as the whole of the ex were in all 
these instances borne by the manufacturers, it not be fair to 
include them in the maintenance of the motors. With small motors 
up to 3 B.N.P. over 100 per cent. more armatures were burnt ont 


is instance 
down within 14 


cirea 
of the 


large expe defrayed 
their utmost throughout to investigate and remedy this remarkable 


a spanner 
fall ов the revolving armatace, and (2) owing $0 а box осш а 
brass armature guard, and so throwing it out of position as to cause 
eds corner of the gaard to catch the armature wires, with the 
re 


open machine 
there is muci to be said in ite favour. This opinion will doubtless be 
considered antiquated and out of date, but the 0086 of maintenance of 
‘these o t motors was found to be less than that of the 
enclosed, and for cool running they certainly are superior to the 


enclosed motors, many of which become merely crags Se hi after | 


а four or five hours’ run on full load. While 
enclosed motor is the motor of the future, there are nevertheless 
features about the open type machine of а very desirable character, 
and which are nof possessed by the enclosed type. 
Oommutators and sparking at the brushes were the causes of oon- 
siderable expense and in a number of instances armatures had to be 
removed and the commutators returned. Defective and inefficient 
brush gear was re ble for a large amount of trouble, augmented 
in some eases by vibration due to poor foundations, screws, nuts, &c., 
becoming loose and consequently ineffective. The greater part of the 
expense incurred through attention required to commutators may be 
avoided, if suitable and efficient starters aro available, and if the 
foundations are of a rigid and solid nature. The passing and 
3 . n will be found to play а most 
portant pa e maintenance account. Again again bas it 
rear desde beg Mr qi of саш уда do for motors, and 
e importanoe e foundations comp with the Corporation 
requirements cannot be over-estimated. In those cases iun the 
Оо lay the necessary foundations,and charge tho consumers 
with the expense, the vibration difficulty disappears to a great extent, 
together with many of its attendant consequences. There are 
instances, however, where it is impossible to completely obviate 
vibration, whatever precautions are taken in laying the foundations. 
There was an instance, which cnoe came uader the author's notice, 
where а 12-5.H р. motor was fixed in the top room of an exceptionall 
high building, the peculiar shape of the structure of which made it 
impossible to get & realiy solid foundation. Work which required 
very exact setting out was proceeding in the same room, and the 
vibration of the motor was likely to prove absolutely fatal to the 
adoption of this form of driving. The particular motor installed waa 


of a design in which the armature shaft was a considerable height 
from the floor. A second motor was tried, in which the bearings of 
the armature were much lower than in the first machine. The effect 
on the vibration was most marked, so much so that no inconvenisnos 
was experienced from it, and the adoption of electric driving has 


ge hot gave much less trouble than was to be 
d, and the small motors must stand the charge of 
causing considerably more trouble than the larger ones. As a rule 


traced to some definite cause, such as grit 


consumere’ premises, 

It was the author's intention to include a table in these notes 
. to the sizes, causes of defecta when used for 
ving different classes of machinery, &o., of the motors he bas had to 
eal bim from getting this done. 


poration motor-hiring department is not a scheme which need cost 
excossive sums for its maintenance in thorough working order. The 
кк motor load and the great suceces which 

se 


this iden and to show where some of the cost in 
to be encountered, the author will feel amply rewarded. 


POWER SUPPLY BY BINGLE-PHABB MOTORS. 
By T. P. WiLwsHUBST, borough electrical engineer, Derby. 
; | (Thursday, June 21st, Abstract ) 


Tun principal objections which are usually urged to the distribution 
of electricity by alternating currents are :— 
1. That alternating current is less economical than direct carreni 
от 


varied 
su on the of the designers, than from 
antes of Aten ating currents, . 

He is led to this conclusion from a study o2 the costs’ azalysis of 
various towns, from which it appears that the following results have 


g ere left little to be desired. 

Ooming to objection (3) the object of the paper is to show what 
is the present position of the S. P. motor in the atruggle for 
овое 


In nearly every town, certainly in all manufacturing towns, there 
will in the future be an enormous demand for motors when the cost 
of supply is sufficiently low and the public appreciate the advantages 
of electric driving. Since the B. P. system has been adopted in nearly 
100 towns in thia country, the question arises, how is this demand to 
be met ? 

1. Shall we change over our whole system to D.O. as is proposed 
in one or two cases? 

2. Shall we lay down D.C. plant and mains for the motor supply, 
leaving the A.O. plant to supply current for lighting ? 

3. lom we supply S.P. motors from our ordinary A. O. plant and 


cn comer = lay a special А.О. motor network suppli:d from the 
plant 

Б. Shall we lay down multiphase plant for power supply ? 

The writer haa come to the conclusion that while cases do exist in 
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which by reason of abnormal frequency, excessive armature drop in 
Ue чана e sib caesa Qoi working Mí AO m D 


the В.Р. motor to the D О. от thre - 
ро moor is not sufficiently marked to justify the laying down «f 


special. plant. 
8 (3) has the great mit of simplici y and 


It isa matter of common khowledge that at the present time, 
while the of motor to ligh load on D.O. circuits is 
less on A.O. cirouite, and it is a matter of interest to 
study the causes of this. ; 

The two ргівсіра! reasons appear to be the difficulty of successfully 

steam engines and the fear that the 


of these charges is in a m 
the engineer of the value of a motor load. I gas 
engine a brake-horse-power can be obtained for about 1d. pot nont; 
in the oase of electric motors, therefore, it is necessary to bring the 
cost down to 1d. to 144. per unit before we саа hope to enter into 
successful competition. 

The second point is of vital impertance and merits careful con- 


sideration. 
The principal causes which arb likely to disturb the supply voltage 
are :— 


a) Bad regalation in engines, alternators and transformers. 
b) The use of small generati 
y Defective working of the motors themselves. 


drop of pressure which no amount cf 
switchboard manipulation can prevent, When one considere that in 


may fore be classed as a temporary 


difficulty only. 

(c) The chief defects are heavy starting current and low power 
factors. Tho starting current in а В.Р. motor need not necossaril 
be abnormal, though undoubtedly this often is the case, and it 
rigorously insist on 


* 4 


| 
і 
$ 
i 
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use being able to start against a 
N have actually to be pulled round by hand before they will start 
— . 


here of utility for 8.P, 
motors. Тое writer hae a lift worked by a В.Р. motor on the Der 


mains which is perfectly . Although the motor 
light, the lift ie working at full seven seconds of the 
motor being switched on. 


| 
| 


is vigorously 


in а considerable motor load beiag obtained. Up to the end of 
307 motors connected to the and 


the country. 

It will, perhaps, be somewhat of a surprise to some members of the 
Association to find that on the Continent the above results have been 
far eclipsed by the use of В.Р. motors. a aca Aral льщ 


cent., 


B. r., of which there are three. They are of the synchronous 


type 

andare coupled to D. O. generators, and ате used for driving the tram»: 
With the exception of these, all tbe motors are of the induction 
type, the largest of which are of 90 B m r. The larger motors are ran 
from separate transformers fed from the nearest feeders, while tno 
emaller ais :s aro taken direct from the low tension netwo:k, while 
the steadiness of the light leaves nothing to be desired. 

The generating sete are as follows :— | 

Two of 1,500 1E, and four of 750 rg». The frequency is 45 
periods, and the armature drop, 6 per cent. 

The charges for power are equivalent to 2d. per unit with discounts 


т и have amoanted to about 12 per cent. of the 
units so. e charges vary from 3d. to 1d. per unit, accord- 
ing tothe of time the motor is used. 

A few may now be said on the chief characteristics of the 
agi itl motor. 


only 
and the induction ty ‘The synchronous 
à F It hi 
udes its on for an gos. an 
кш Жондеу and power Бо and анара avi: 
ronous 


Tho induction motor, which is almost exclusively азоо, мро заав 
greatly improved in recent years. А few years аро tha mum 
effücieney was not expected to be more than 00 per cent. ^o 65 per 
dent. with a power factor of about the same value, while the starting 
current even when the motor started light was often twice or three 
5 ок; however, to the eee ot 

rown, Langdon- ба others, very marked improvements bave 
been effected witbia the last two or three years. 

The following table gives a good idea of the efficiencies of modern 
single-phase motors, as compared with direct current and three-phase 
motors. All the tests are made from motors actually at , the 
B.P. motors being on the Derby mains. The motors were АҢ made 
by leading firms, and though the figures do not necessarily represent 
the highest attainable results, they are а fair sample of good modern 
practice :— 

Tasca I. 


Type о! motor. 


Direct current +... 4 78 68 53 А 
~ ú 805 3 84 77 59 85 
Single- phase wea * 78 1 62 ii 
Three-phae >.. 0 | as | s 72 55 
Single- phase M 19 75 78 68 54 
a" " wéi 25 80 83 80 68 
Three-pbase 06 ` 25 87 86 89 72 
Direct current 800 25 91 89 75 54 
95 86 78 66 evo 


м 99 eee 


In conclusion, the writer would urge that while the В.Р, 
motor still leaves much to be desired in the matter of power factor, 
starting current, starting torque, and facility of running at variable 

s, yet the absence of commutators with their attendant troubles 
ving such simplicity in working, together with the high average 
efficiency, render it eminently suitable for general distribution 


work. 

As is shown in Table (1) the polyphase motor outstrips both its 
compeiitors in point of efficiency. ө writer would that, 
should a transformer or other appliance be placed on market 
which without moving parts would convert a single-phase into a poly- 

hase current, in the same manner that a two-p can be converted 

a three-phase current, in this direction may lie the solution of 
the motor problem. 

With the increase in siz» of our stations, the engineers of dire et 
current works are more and more reali the advantages of alter- 
nating currents for and 

The improvements in modern А.О. motors have gone а long way to 
lessen the force of the obj-ction to alternating currents for bu- 
tion purposes as well, and the writer's experience justifies him in the 
opinion that the А.О. motor (either single or polyphase) is quite 
cy ble of all ordinary demands for power the mains 
ol public supply undertakings. 


Disovseron. 

Mr. B. Z. DB in opening the discussion, dwelt upon the 

. Wilmshurst's paper to all central station 
engineers and to ratepayers owning alternate current stations all over 
the country. It was felt that the alternate current supplies were 
handicapped from the commercial point of view very mach in rela- 
tion to the continuous current sepplies. The question of motors was 
one more easily solved than the question of are lighting. The point 
specially raised in the paper was that of single-phase motors. He 
could not see any justification whatever for putting down the multi- 
phase system. ere was no doubt about the cheap distribation over 
a large area from these plain single-phase motors. But it was bandi- 


е 
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Mr. Frppm was not in favour of single-phase motors, which he 
thought were not as efficient as the direct current. Mr. Wilmsharst’s 
paper read to him like a fairy tale. : 

Mr. Onaum remarked that what struck him about Mr. Wilms- 
hurst’s paper was the enormous amount of labour and distress bis 
unfortunate colleagues who favoured the alternating current seemed 
to labour under, and was thankfal he had not the same problem to 
deal with. He thought they would do well to take Mr. Prus man's 

per home with them to keep it before them for reference, 

86 he gave them a most valuable amount of information regard- 


motors hoped to avoid. 


Mr. Lanenon-Da vis followed with some technical remarks on 


the Ватчарре entailed ро =e Ет having to «оше ию 
many varying periodicities, and са some amureme y вау 
fhat the makers of motors were not always Electrical 
engineers һай therefore great power in the matter. Я 

Mr. Cum, as an engineer who had had experience both of con- 
tinuous and of single-phase alternating current, thought the palm for 
elasticity and convenience for general purposes apart from power 
must be given to the single-phase alternating current. New life was 
given to the direct system of supply by the increase of voltage. They 
were practically on their last legs until they got that. Now they 
were put in a corner on the question of motors How long they 
would stand in tbat co:ner depended upon alternating current 
engineers. There were difficulties, it was true, but with electrical 
engineers difficulties were made but to be surmounted. Не believed 
Mr. Wilmshurst’s paper would be an incentive to alternating current 
engineers and makers of motors. 

Mr. Essox did not sgree with Mr. Ferranti that single-phase motors 
were as good as multiphase, as the latter system was much more 
flexible and more adapted for power purposesand the коле ua 
of towns. Moreover, for 5 per cent. extra cost single phase inery 
could be converted into multiphase, and this is the course he 
recommended, 

Mr. Farrantt, in reply to a question by Mr. FARADAY PROCTOR, 

said he did not see any chance for high periodicity. He thought 
this should be reduced to low, and he did not think this would turn 
out so expensive a matter as many people thought. 

Mr. A. 8. Banmanp said he had been somewhat startled by Mr. 
Quin's statement that in Blackpool they supplied the whole of their 
consumers from one set of plant. He should like to ask if he took a 

авы of 500 volts from the tramway trolley wire into a private 

пе ' | . 

Mr. Quis: There is no law by which we are not allowed to take 
high pressure into a house. E 

Bailie Willock (Glasgow), Alderman Woodhead (Halifax), Mr. 
Portbeim (Edinburgh), Councillor Smith (Barrow-in-Furness), and 
Mr. Vesey Brown continued the discussion, which resolved itself 
into a question of the economical supply of motors and startin 
switches, Mr. Үквшү Brown suggesting tbat manufacturers shoul 
put the motor aud starting switch in at one price. 

Mr. WILKS8HURST, in reply, said his experience led him to prefer the 
altern current system, for, small as it was, he had far more 
trouble with the continuous current tat Derby than with the 
whole of the rest of his system. He thought the question of elec- 
trolysis would create far greater difficulties for the advocates of the 
continuoss current in the future than all the trouble the alternating 
current bad caused. 

Mr. Prussmam thought weer switches had been grossly over- 
looked by manufacturers, and the attention devoted to motors, 
which he thought was a great mistake. 


ELECTRIC TRAMWAY EXHIBITION. 


Wa have so often said that London was sleepy-headed in the matter 
of tramway facilities, that we almost weary of it. It is, however, a 
painfel truth which has had to be pressed home. But we are inclined 
to think that much writing, whether in technical or popular news- 
per press, could hardly give such an effective home-thrust to 
on reactionaries as was dealt out at the A Hall last 
week on the ocoasion of the inaugural luncheon connected with the 
Light Railways and Tramways Exhibition. The event was among 
the most interesting that have yet been recorded in connection with 
the question of electric traction in London. There fraternised h 
for time being, many men of very different minds; m 
councillors who would fence about their cities and keep the tramway 
promoter without their confines; tramway promoters, whose useful 
schemes ba ve besn crushed by the municipelisation craze; light railway 
authorities; representatives of tramway companies who have learnt 
from practical ence what electric trac can do for them if 
allowed ; electrical manufacturers, both British and American, hanger- 
ing and thirsting for the contracts of the London County Oouncil 
and of other municipal authorities; there were tramway directors 
and tramway engineers. Such were the men who gathered together 
to (professedly) sink meantime their many differences of opinion, 


municipalities were not slow to 

they had shown how the thing was 

B ite acer etuer T Mr. W. Н. Dickinson 

way engineer. e president, Mr. W. i , 

was somewhat taken aback in the course of his h. He was 
ts 


and to worship at the shrine of 5 
to 


situation was thoroughly y i it a And the convulsive and pro- 
longed з Мет whieh followed, gave Mr. Dickinson time to 
recover 


progress 
detail, but the speaker eaid incidentally that between 1892 and 1899 
only two miles of line were added in the metropolis. The reason of 
this we all know. Time had been spent in considering what now 
3 hers rss море SO doubts now existed as to нч 
g the right means, g passed perimental stage. 
had seen the tramways of Glasgow and New York, where both horses 


. and electricity were employed. At New York (Metropolitan Street 


Railway Company) horse traction cost 94. car-mile and 

traction 541. per car-mile, giving electricity 344. advantage. The 
receipts were much about the same. But nearer home—at Glasgow 
—better results were to be found, for horse traction cost 81d. and 
electricity 644., showing a saving of 2d., but the receipts were 111d. 
for horse and 144. for alectrio traction, a further gain of 234., show- 
ing a total gain by the conversion to ity of 43d. per car-mile. 
Those figures if applied to London meant that electrical working would 
bring to London a new profit of £562,000 per annum, or a reduction 
of in the £ in the rates, or 40 per cent. reduction to travellers. 


persons possi 
promoters who had brought abont the exhibition. Some people 
ridiculed the exbibition because it had brought many American elec- 
trical exhibits. He was glad we had learnt the wisdom of 
wisdom from the Americans. We had shown them how to do a 


still had sufficient energy to go ahead with this question. 

W. E. Orad, of Bheffield, 
whose municipal electric tramway work is familiar to our 

and by Mr. J. B. Coscamox, a director of the Dablin United Tram- 


Ooncanon delivered a speech, rife with im 
most good-humoured manner. Notwitusten 


not 
t vexed question. But whatever instigated the munici 
authorities in their wisdom to-take over, wherever they could, the 
control of the tramways of this country, they could hardly claim 
that private enterprise either charged 


у, mile of tramways for every 6,000 


perpetuity 
tramways to ten times the present extent. Municipalities must give 
over their ideas about electric traction being in the experimental 


stage. 

The Right Hon. James Baron, M. P., proposed Municipal 
Authorities," and referred with gratification to the great development 
of light railways during the last four years since the passage of the 
Light Railways Act. He thought that the time had come for an 
inquiry on large lines as to the means of communication in the 
future. It was a great problem. In London they needed а œm- 
plete rearrangement of their system of transit, the arrangement 
of their thoroughfares—laying them out upon a systematic plan, and 


ю on. 
Mr. J. W. Brus, in replying, acknowledged the indebtedness cf 
the L.O.O. to the provincial municipalities, and said he hoped thas 
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е енш олш жопе Жа а sympathetie friend and good 


Bir B. Jomeson, the town clerk of N , also replied, and to 
some extent replied to the statements of Mr. Ooncanon regar 
municipal enterprise. He was as strong a supporter of m . 
palisation as Mr. Ooncanon was an opponent. 

Councillor Jomzs, of Dablin, also The Dublin Tramway 
Company had done great for city of Dublin. He hoped 
he had done justios to the Exhibition Committee's hospitality. 
Wasn't sorry he had had to act as the Lord Mayor's locum tenens. 

Bir W. Н. Рвивов seid that "he had sent his remarks to the 
press," so he would not ocoupy the time of the company with а 
speech in the Board of Trade and Light Railway Com- 
mission," and Mr. Н. A. Steward, secretary to the Light Railway 
Commissioners, in responding emulated Sir William's examole. | 

Profession” was proposed by the Mayor or 
J. В. Stafford), who presumably had sof sent his 
remarks.to the press. 


po very cheap electrical energy— 
he said be was neither on the side of the municipalities nor of the 
power com 


The toast of “The President” was daly honoured and briefly 
acknowledged. f : 


Тнв Exus. 


An of the numerous exhibits shows tbat the principal 
electric tramway plant manufacturers are in evidence. Altoget 

there are somewhere about 100 stands, bat some exhibitors have 
more than one allotted to them. As one enters the hall, the firet 
thing that catches the eye is the excellent representation of the 
British W house Electric and Manufacturing Company. Ia the 
mein it takes the form of a length of line operating on the Westing- 
house conduit system, and worked from a small power station in the 
left-hand corner of the hall. The station eq ent consiste of a 
Westinghouse three-cylinder, 13 inches х 14 inches, gas engine, 
rated at 112 B. R. r. when running at 260 revolutions per minute, and 
with a msximum capacity 126 вн.р. when operating with 
illuminating gas of good average quality. The engine is direct con- 
nected to а Westinghouse 75 xw., 500-volt, compound wound engine 
type generator. The generator is of the well-known standard Westing- 


track extends over the entire length of the hall, a distance of 
910 feet, and is laid on the Westinghouse sectional conduit system, 
which takes the current from underneath the pavement. 
- The exhibitors, naturally, were not slow to impress visitors with 
the fact that this is the first time that London has seen a practical 
exhibition of the electric conduit system for tramways. The exbibit 
is, of course, receiving a great deal cf attention from many municipal 
officials and councillors who are paying special visits to London in 
order to attend the exhibition. 

For some distance at each end of the line, the conduit is seen as it 
would actually appear in a street, while the remainder of the line is 
* i$ шау be Dri 3 = 

been rom special] designs em g 
fi this exhibit is to show | the 
responsibility, 


connection 
g the current from the 


oon station, and that 
of the conduit conductor over which it is passing. On lea one 
section it shuts off current from that and charges the next. These 


sections are only 300 feet in length, and the momentary leakage 
over such short lengths is рае 

The automatic switches by which the car charges and discharges 
are med to be absolutely positive in their 


action. JF access may ` 


be had through manholes. insulators and brackets supporting 
tho conductor are also easily approached in the same manner, Their 
construction eps сш is simple, and the removal of any part can 
be accomplished without delay or interruption to traffic. In regard 
to n - y yoke wed in 10 5 ol 8 1 и entire 
yoke is one piece, an ngthened by at ts 
where the t strains are liable to occur. bi 
The switches are operated by electro-magnets. The car furnishes 
from an & hich, operating on 
closes the switch, and thereby connects the 
These switches are enclosed in water-tight 
bell-shaped cast-iron castings, into which it is impossible for water 
to enter, thereby avoiding the possibility of flooding the contacts. 
By arranging the contacts so that the oar will be in contact with two 
sections at ваше time, the power current is used as the auxiliary 
current for closing each successive switch. To start the car, a 
separate current is, of course, necessary, as the power current is shut 
out from tne car. This is effected by a small motor transformer in 
the car, which furnishes a 500-volt current for closing the first switch. 


| 


This motor transformer is run from а small storage battery, which, in 
turn, is ed by theline current by running the motor transformer 
in the te direction. 

This of current distribution for electric tramways is stated 


lied with equal success to conduit, surface contact, or third- 
making slight modifications in the contact apparatus. 
litan service. There is an 


It is provided throughout with a complete system 

belle electric heaters, and ie lighted by 

A unique feature of the equipment 

is the “plough,” which is held in contact with the two con- 
uctors in the cond 


Ё 


arrange 
is supplied with Westinghouse electro- 


The Westinghouse Companies also show a special equipment of 
their electro-pneumatic control system for the simultaneous opera- 
tion of any number of electric motors on а train, and a number of 
motors and series parallel controllers. с 
With the many other exhibits of electric cars, trucks, motors, 
rails, and track work, &c., we shall deal briefly in our next issue. ` 


` (To be continued.) 


LES 


MEANS FOR STIMULATING THE DEMAND 
FOR ELECTRICAL ENERGY. 


Tuat the above should form the opening subject for dis- 
quseion at the convention of the Municipal Electrical Associa- 
tion, is a proof, if proof were needed, of the highly practical 
natare of the proceedings of that body. 

We can well imagine the earnest municipal electrical 
engineer, with his works and mains in perfect order, 
chagrined at the poor commercial results which he feels 
powerless to ameliorate, and yet upon which he is probably 
judged by a harsh and unthinking world. Hence a deter- 
mined attempt on the part of the electrical engineers in con- 
vention assembled to thoroughly thresh out on the threshold 
of their proceedings the questions pertaining to the means of 
stimulating the demand for electricity supply, the two papers 
being written respectively by Mr. Alderman Potter, J.P., chair- 
man of the Electrical Committee at Taunton, and by Mr. Н. 
Collings Bishop, borough electrical and tramways engineer, 
of Wigan. 

Mr. Alderman Potter opens his paper by the following 
pertinent question :— —— | А 

What are the hindrances and difficulties in the way of an extension 
TET ae Те ИМАМ 
98 awa re А 
publio mind a — for electrici over every other kind of 
illaminant? These are questions not only of great interest to all who 
are in any manner concerned in its financial success, bat which hava 
been from time to time answered in various ways, with more or les; 
beneficial results. 


In answer to this question, he first points out that :— 


In the earlier stages of electric lighting, one of the most serious 
hindrances to its extension was its extremely erratic character and 
unreliability, c.g., it so frequently went out at most inconvenient 
times, causing such confasion and annoyance, that many persons 
otherwise favourably disposed would have nothing to do with it; but 
this uncertainty has become a thing of the past. 


We are aware that Mr. Alderman Potter’s experience at 
Taunton was rather a mournful one, and he mnst therefore 
be excused for painting 80 gloomy а picture of electrio light- 
ing in ite early days, though, for the credit of the indu try 
at large, we feel compelled to state that the whole of the 
installations of the country did not have the poor experience 
as that whioh characterised the Taunton installation ; indeed, 
we Venture to state that if a selection were made of a dozen 
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of the most successful installations in the United Kingdom 
from a commercial point of view, it would be found that, in 
the majority of cases, they owed their success to not one of 
the stimulants suggested by Alderman Potter, but to the 
excellent supply which they gave from the very initiation of 
their operations. 

While making this criticiam, we take the opportunity of 
suggesting that the anthor, in omitting from his list of 
stimulants “excellence of service,” has omitted the main 
reason for an increase in the demand for electrical energy. 
Alderman Potter truly states, however, that 

The advantages claimed for the electric light over every other kind 
of artificial illuminant, such as being more conducive to health, its 

, convenience, and the saving effected through ite use in 
ters and paper-hab bills may not be denied, they will 
im aceomplishing the desired end unless it can also be» 
be obtained with Httle, or no additional 


and he adds that— 


The of meeting this difficul pears to be that of 
dene d pe Е agen fler providing for all 
necessary ; 


that low price tempts a big demand, and in this connection, 
and in su of Alderman Potter's preference for municipal 


каруу, 
the Electric Power Committee by Mr. Robert Hammond, 


with two companies, as follows :— 


AYERAGB Prices CHABOBD TO PRIVATE COBSUMBRS.. 
Below 34d. per unit. 


Local Authori'ies (6). Companies (None). . 


Edinburgh ... 2 99 
Brighton oes 3 2 ’ 
Shoreditch .. 3:26 
Nottingham 334 
Manchestec 349 
Oldbam  .. 3 49 


Below 4d. per unit. 


Local Authori-ies (7). d Companies, (2). d 


Huddersfield A ^». 364 Newoastle District .. 872 
Ва: deriand . 366 Prescot ... v ... 987 
Salford ... 3:67 

Whitehaven 3 86 

Glasgow... 3 89 

Liverpool ... 393 | 

Burnley  .. 3 96 | 


We are unable to follow Alderman Potter's arguments 
а ee to public lighting, to which he refers as 
ollows :— 


The wisdom of doing what some corporations do, g one 
rice for private lighting, and a much lower price for public light- 

D Ee ri qus v ee 
very qu ;! an va 

with its fair share of coste, and make the un "ri 

supporting. 


The complaint against local authorities hitherto’ has been 
that they charge too mach for public lighting and thereby 
create somewhat fictitious profits. We need hardly ur. e 
that a public lighting load which lasts for possibly 4,000 
hours & year, charged at 2d. per unit, may leave a greater 
profit to the works than a private lighting load lasting only 
700 hours a year charged at 5d. per unit. 

With regard to the method of charging, Alderman Potter 
is of the opinion that if the demand indicator system be 
introduced at all the rebate should be given after one hour's 
consumption, and upon this point he gives the experience of 
Taunton as follows :— 


Some 18 months ago the Electrical Committee saw their way to 
reduce this time limit from two hours to one, with this result, that 
nearly all c d under this s get a rebate; all grievance is 
removed, and there has been a large increase in the number of lamps 
installed, not only throvgh an increase in the number of consumers, 
but also by reason of the extension of the light in premises in which 
only а few lamps had been previously installed. 


‚ Mr. Bishop is concerned, he appears to 


The writer then passes on to the next stumbling block to 
the introduction of electrio light which he deals with s 
ollows :— | 


Another difficulty is connected with the cost of installation, 
especially in premises whic’ are held for a short tenancy only, and in 
which gas is already laid on. Though the cost of installation has 
been very much reduced within the last few years, still many find 
themselves unable to bear the expense, and others are, not without 
саса ки ою ern UN шш чаршы 

y oocupy. | 


To meet this difficulty he warmly recommends the 
оры of the National Electric Wiring Company, and 

ws how successful the operations of that company have 
been as follows :— 


If further proof ba necestary to show the valuable help the Free 
Wiring Oompany is in stimulating the demand for an electricity 
supply, it will surely be seen in the f statement, showing 


ollowing 
the number of lamps by the company up to the end of 1899, 
under contract and free — | 
Lincola ies vce 5. 4,033 8-0.P, equiv. 
P гсевсо5 [II ees eee eee ee 2.505 9 »9 
кен oco | eee eae eee eee 415 [7] ee 
lac eee ees eee eee 006 8 
Ташып шо шо о шоо ооо . 400$ „ 
3 Bapt 1 Cor вее \ eer aa [7] э 
оп y Corporation. 1 
Wallase е . 11910 „ „ 


у eee ees [1147 ә ee 
Orystal Palace Electric Supply О >m- 
pany, Limited (since July, 1899) over 3,000 „ 


The Alderman goes on :— 
Closely allied to the question of free wiring is that of prepayment, 
or slot meters, which finds favour with consu nals and 


weekly wage-carning districts, many of whom would it a 
difficult matter to pay a quarterly account, but prefer to pay as 
they go. Further, by the uwe of slot meters there is no dispute about 
the amount of the bill, nor any bad debts. 


The Alderman’s last recommendation is that undertakers 
Bhould adopt | 


a bold spirited policy in laying mains in likely districts, even 
t they do not sucoeed ia getting such а number of promises to 
use the light as in the opinion of tbe over-cautious would justify the 
expenditure. It is frequently tbe case that | arbres who whea 
canvassed for this purpose, object to give a te promise, are 
amongst the first to become consumers when the mains are laid, and 
it is only a question of joining them up. 


We congratulate the Alderman upon the evidence which 
he gives of the successful application of his principles in bs 
own town of Taunton :— 


In conclusion, it may be stated that Taunton is not a large rick 
manufacturing town, bat a amall agricultural town, at a gre 
distance from the coal fields. There are no large consumers cos 
nected with its mains, such as theatres, large hotels and public rooms, 
but principally short-hour sho в and middle-class residences; 
bet working more or less on the indicated in thie . The 
loes of over £900 a year on the revenue account up to 1893 (when 
taken over by the Corporation), has been converted into a profit of 
over £2,000 a year, with every prospect of an increased and continued 
success. 


Turning from Taunton to Wigan, we congratulate Mr. H. 
Collings Bishop upon his very practical paper. It must be 
acknowledged that one of the weaknesses oonnected with the 
training of an eleotrical engineer is that he has little oppor- 
tunity afforded of becoming в business man, and, as far as 
with ave the 
“ leading spirit in the accountant's department,” though we 
should have thought that just abont as little business entered 
into the training of an accountant as into that of an engi- 
neer. However, Mr. Bishop very soon shows that in addition 
to being an engineer he has got a very good grip of the 
business side of the question, and he seta forth the following 


. ptimulants : 


. Low price. 
. Sliding scale, giving long-hour con :vmers a lower rate. 
use of meters. 


. А freo wiring system. | ; 
. A system of wiring on the instalment plan. 

7. A specially low rate for current used for motive power, heating, 
or manufacturing purposes. 

8 The hiring cut of motors, arc lampe, heating ard cooking 
Apparatus (including inspection and repair). 

9. To enable short-hour consumers, with a large number of lamps 
ocnnected, to obtain the current they require at a lower rate than the 
1 and to reduce at the samo time the load demanded from 

on. 


1 
3 
4 F'ree connection of services. 
6 


B INE 


D 
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The first four, as he points out, may readily be summed Discussion. | 
up into the first one, viz., low pri ether in meal or Mr. FARADAY Рвоотов, in opening suggested tbat 


malt, the consumer wants to get his electricity at as low a 


figure as possible. 

We tł bly endorse his recommendation of free house 
services, and we do so because we find that it is now becoming 
almost universal for the gas companies to take the gas in free 
of charge. We also recommend that the main fuse bor in 
the house should be the property of the undertaker, and 
under their complete control, as nothing is so likely to lead 
оке the lighting as faulty main fuses in the 

ouses. | 

With regard to the so-oalled free wiring, Mr. Bisho 
bas a tilt against the system adopted by the Nation 
‘Wiring Company of securing repayment by an addition 
to the price of the electricity, and he warmly espouses 
an instalment plan, upon which he makes the following 
observations :— 


Instalment Pian.—This should be very popular with all classes of 
consumers, and I would ¢ the following prices as both profitable 
to the wiring syndicate and acceptable to the consumer. 

The consumer should be allowed to have any kind or class of fitting 
ee a шыш ш 
way :— 

The prime cost of the work, plus 15 ver cent. for standing charges, 
us 20 per cent. for trade profit, plus 23 cent. for inspection by 
— M undertakers.” The total amount to be paid as follows :—10 per 
7. and a again шд quarterly 
payments, plus b per cent. per annum on ons re 
unpaid, the installation becoming the property of the consumer on 
payment of the last instalment. | 


By some very carefully worked-out figures, he shows how 
very much better off the consumer would.be under the 
instalment than under the ordinary free wiring plan. 
It would, however, be interesting to know what view the 


Local Government Board would take of an application 


from Wigan for a loan for the wiring of consumers’ 
‘premises. Hitherto we are aware that the Local Govern- 


ment Board have not favoured the granting of such loans, 


and local authorities, who have acknowledged the advan- 
tage acoruing to this class of business, have seen no other 
way of embarking upon it than by the provision of the 
necessary capital out of their current revenue, which 
naturally puts a very grave limit to the business. Mr. 
Bishop can succeed in persuading the Local Government 
rd to lend money to local authorities for this business, 
the к will be indebted to 17 А | 
; корр on иго ighting, and suggests 2 
рег unit, inclusive of all of in n 
or а moderate number of lighta, the town would certainly get 
value for money. 


We thoroughly with him with regard to this stimu- 
lant. Well li Biel rosis form а very great incentive to 
the sh e en route to adopt the electric light, and we 
have in Edinburgh a very splendid instance of the possibility 


We appreciate to full Mr. Bishop’s remarks with 
tages acoruing to the combination in one 


The last panacea suggested by Mr. Bishop is the charging 
of batteries during the day with current to be used at the 
time of the peak. In support of this plan he shows some 
very rosy figures, and we cannot help feeling that here he is 
somewhat too sanguine. Whether this, however, be 80 or 
not, we congratulate both Mr. Collings Bishop and Mr. 
Alderman Potter on having introduced to the convention so 
vitally important а subjeot as that of the means of stimulat- 
ing the demand for electricity, as upon the extension of that 
demand the future of the industry depends. | 


. of having one good 
extend. 


maintenanoe, for which, 


 ratepayers less for public 


on, introduced a good deal of contentious matter. 
He did not af all favour the system 


to the principle . à 

recommended to Alderman Potter the 5 of extending 
street lighting, because wherever new street were laid, it was 
an outward and visible sign to the residents that electric light mains 


passed their doors, and the Blectrio Light Committee were assured 
consumer, which made it worth their while to 


Mr. F. A. Newimaron (Edinburgh) continued the discussion, and 
Eso nr a two-rate meter system, . | 
G. H. Nis Br. in defen 


absolute cost price as it was a ad to the whole 
town of the bensfite of , А | 

Oouncillor Ввулит (Brighton ed that h the charge 
for street lighting was tbe same as for private ligh they got & 


reasonable profit and were able to give 
same ex ture. In where they substituted 
di the cost of street 
lighting. harge unit he contended that it 
would minimise the use of the current, and he strongly sapported the 
maximum demand system. 
Mr. J. E. Epaooms said that his town had obtained Parliamentary 
powers to borrow £10,000, and could the 5 wiring 


any 
not think they need trouble about the free wiring arrangements. 
themsel The owners of older ped 
the su accommodation. The less the Oorporation had to do 
with tbe inside of the consumer's House the better. The demand 
indicator system seomed to be accepted as the best one. He thought, 
however, they would agree that it was not quite perfect, and the two- 
rate meter system seemed to be nearer perfection. 
Councillor Wzer (Coventry) remarked that when ey кри free 
wiring in bis town it stimulated the demand considera 7 
Al Роттив, in reply, urged that it was not right to charge 
hting than it cost to produce. 3 


South Wales.—On behalf of ш стана. а 
Д wisition has been deposited 
рар ДА тураи asking for tho withdrawal of their petition 
with respect to the Scuth Wales Electrical Power Distribation Bill. 
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CURRENT SPECIFICATIONS. 


XIX —LIMERIOK ELEOTRIO LIGHTING. 


BUMMARTY. 
—Oomplete electric lighting 


Scope of Contract 
Division of Contract ~S8pecification No. 29.—U 
Specification No. 3.—Arco 


balancers 
loading of either side of the 


Size of Generating Units.—Three direct coupled gas- driven dynamos 
5 ed, each capable of developing 75 xw. when ran at aboat 
Mazimum Dian раме give 75 xw. at voltage 
| Kw. at апу 
between 460 and 660 volts without rise after u 
full load run exceeding 68° F. 


Type of by 
British Westinghouse Company, to develop 100 to 119 B. M. . at 
260 revolutions per minute, and do be suitable for use with Dowson 


gas. | 
Range of Regulation Demanded.—To be such that load on dynamo 
can be altered from one 16-c.». lamp up to full load without flicker- 
ing or material alteration of the candle-power of any lamp. 
Gas Producer Plant.—To consist cf two Dowson 


station, Weston instrumenta being used wherever possible. 
Size af Orane.—To lift 8 tons, and to be suitable for span of 36 
feet. To be tested before acceptance with 40 per ‘cent. more than 
normal load. 

Number of Arc Lam 10-ampere single carbon lamps to 


fee 
Arc Lamp Conductors.— To be steel armoured, and laid direct in 
und. 
уг” of Cable Insulation. To be suitable for 500-volf direct current 
circuit. Full particulars as to dielectric to be stated in tender. All 
cables other than arc light and service cables to be laid on the solid 
stem. 
nee ed Date of Completion —To be stated in tender for esch 
gection. 
Penalty for Late Completion.—£10 per week for each section. 
Stipulations as to Wages paid to Workmen.—Ot doubtful applica- 
tion, see below. 
8t as to Removal of W'orkmen,—Beo note below. 
Terms of Payment.—70 per cent. as work proceeds, 10 per cent. 
on completion, 20 per cent. at end of 12 months after second 
ment. 
Py rbitration.—Ot limited application, see note below. 
Date for Receipt of Tenders.—July 4th, 1900. 


These specifications bave been prepared by Mr. James 
Enright, A.M.I.E E., of Viotoria Street, Westminster. 'The 
general conditions in all three are similar, and as regards the 
sections relating to arc lamps and cables, there is little to 
criticise from a technical point of view. 

In that portion relating to the generating station equi 


ment there are, however, several points of interest. In the 


first place, it is intended to trust entirely to engines 
driven by producer gas as the motive power. ether this 
step will prove successful or not, time alone will show. At 
any rate, with the experience of Morecambe, Coatbridge, 
King’s Lynn, and Leyton as gas-driven stations in this 
country, where, for various reasons, gas has in each case heen 
either supplemented or superseded by steam, it needs a bold 
man to commence another undertaking with gas-driven 


plant. 

The engineer responsible for the specification has, in 
another respect, adopted an unusual course, Instead of 
stating his requirements, and leaving the responsibility of 
meeting them to the contractor, he ifies his needs, and 
then stipulates that certain firms shall be employed as sub- 
contractors. Thus the gas- produoer plant is to be supplied 
by Messrs. Dowson, the gas engines by the British Westing- 


€ It gives ges to 
bronght against the engineer 
Council the benefit wbich it would 
having the choice of competitive prices. 


profession. 
NN ' 
made to guard engineer against omission or 
mistake in the specification, for we кый.” 
The k 
p mI Mer 
most manner with the best material ; and i$ is 


| 


Clauge 7, which deals with the powers of the engineer, is 
i in Cisore 


Tbus Clause 7 is worded :— 


The engineer shall have power to the use of unsuitable, 
faulty, or inferior material for the ‚ and to forbid the 
on the work of the contract of any foreman or workman whom he decides 
to be incompetent or otherwise olyectionable. 
and Clause 26 dealing with arbitration thus :— 


Act of 1889. 
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alse sense of security, inasmuch imagines his 
interests are ed in case of dispute, whereas 
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contracts that tradesmen оп) 
men's work. That local labour shall be availed of 
fullest extent and Irish materials used where practicable.” 
It may refer to work aotually carried out within 
cinots of the city, or in its present form, it might be 
as imposing upon the contractor the necessity for ad 
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which might be made to render it operative 
of the city boundaries. 
The payment clauses are unusually onerous, no lem than 


of its suitability for 
resta the engineer, not with the contractor. If the 
latter is to be held to be responsible, he ought to have the 
choice as to the type and make of plant to be 


purpose in 


POWER. SUPPLY BY SINGLE-PHASE 
MOTORS. 


again drawn to single-phase motors by a 
paper read by Mr. T. P. Wilmshurst before the Municipal 
Electrical Association, and reprinted in abstract on anotner 
of this issue. Mr. Wilmshurst states four causes 

wW are likely to disturb the supply voltage. These 
are :— 

1. Bad regulation in engines, alternators, and trans- 
formers. 

2. The use of small generating sets and transformers. 

3. Defective working of the motors themselyes, 

4. The adoption of high frequency. 

While undoubtedly there are bad alternators which have 
a large armature drop even on a non-inductive load, we must 
remember that such drop will take place, no matter how 
good the generator, if the load is highly inductive, becanse 
large lagging wattless currents will cause a demagnetisation 
of the generator field, even if the self-induction of the arma- 
ture is as low as possible. The best alternator, which is not 
automatically regulated, will have a considerable armature 
drop if the power factor of the load is very low. 

r. Wilmshurst’s paper is very encouraging to those com- 
mercially interested in alternating current motors. He tells 
us that the Üorporation of Derby have commenced letting 
out single-phase motors on hire, and that at the present time 
motors ing 200 B. H. p. have been connected. Let 
every alternating current central station engineer follow Mr. 
Wilmshurst’s example and good motors will be forth- 
coming. 


EXTENSION OF THE WORKMEN’S 
COMPENSATION ACT. 


THREE Bills have been laid upon the table of the House of 
Commons in the present Session, all of which provide for 
amendments, of greater or less importance, to the Work- 
men’s Compensation Act. In the first place, it is suggested 
that the benefits of the Act should be extended to all those 


who, in their employment as agricultural labourers, meet 


with accidents arising out of and in the course of their em- 
ployment. If death ensues, the of labourers 
are to have compensation. 

to be effected by two of amending 
comprises nothing but a short section, which includes the 
“ agricultural labourer " in term “ workman,” as used in the 
Workmen’s Compensation Act. 

The third Bill, which is ht forward by Mr. John 
Burns, Mr. Pickard, and other labour members, is far more 
pretentious, and seeks to effect a series of drastic changes 
which, if carried into effect, will establish a system of well 
nigh ae den ieee Its very extravagance may и 

п ав a t in its present form, at any rate, it 
cp REMO 

paragraph o "8 ion Aot, 
Pria fox injury et e 

wor or injury, or to ents for $ 
аата роса а ИМУ or otherwise in the course of his 


employment. Gross negligence on the of the workman, 
if it resulted in an accident, would thus be actually 
encouraged, and all the evil consequences of malingering 


would follow, Further, the period during which compensa- 
tion is to be paid i8 to commence at the time of the accident, 
thus throwing upon the master the burden of those risks 
which the workman may reasonably be to have 
taken into consideration when he entered the employment. 
Few though the defences to а claim for compensation are at 
present, it is proposed, in the new Bill, to rob the employer 
of all the defences which he has heretofore been able to raise 
in angwer to claims for eed шеу ч The one clause in 
this Bill which will com itself to the employer is that 
which proposes to demand from the landowner, who has 
allowed his estate to be used for manufacturing 

payment of a certain share of the com tion а to 
workmen injured, or the dependents of workmen killed, in 
employment upon thatland. Assuming that such а measure 
were capable of passing through the House of Commons, 
there is no reason why it should not meet with success in 
actual practice. 

In spite of the very wide meaning which has been given 
by the judges of the Court of Appeal to the word 
* dependent," as used in that Act, the new Bill seeks to 
enforce the payment of compensation to relatives of deceased 
workmen who are in the slightest degree dependent upon 
him. The definition of the term workman, as provided for 
in this Bill, presents some features of interest. It is pro- 
posed that the provisions of the Workmen's Compensation 
Act and the Amending Act should apply not only to those 
who can already pursue their remedy under the Workmen’s 
Compensation Act, but to agricultural labourers, and also to 
seamen employed upon British ships in any part of the 
world, Thus the dependents of a sailor falling overboard in 
the Red Sea could claim compensation under the new 
régime. 

While its most ardent supporter would scarcely presume 
to say that the Workmen’s Compensation Act in its opera- 
tion and application has been an unqualified success, it has 
undoubtedly conferred great benefits upon the working 
classes, albeit the same have not always been obtained with- 
out costly litigation. A study of the cases which have come 
before the Court of р reveals the fact that most of the 
difficulties have arisen use of the limited scope of the 
Act. We have already had occasion to comment upon the 
extraordinary confusion to which the true definition of the 
word “factory” has given rise [see the ELECTRICAL 
Review, October 27th, 1899], and in many instances 
the sole question has been, does the Act apply 
to this or that workman? Bearing in mind that the 
legislature thought fit to confine the benefits of the Act to 
a section of the working classes, a thoughtful man should 
endeavour to ascertain their reason for doing so before he 
supports any Bill having for its object the payment of com- 
pensation to those who are injured in employments of а 
totally different character. In our view the object of the 
Act was to render the manufacturer, the millowner, and the 
railway company insurers of those who, in entering an 
employment where they become exposed to certain risks, are 
entitled to be insured against, and to compensation for, 
injuries sustained therein. It is thus that the legislature has 
sought to compensate them for the increased d to which, 
in earning their livelihood, they are constantly exposed. 
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Oan it be said that the farm labourer i$ exposed to exoe 
tional risks? We venture to think not, and therefore grand- 
motherly legislation on his behalf would be out of place. 

. Increased payment of compensation to injured seamen has 
often been advocated, and having regard to a statement 
made by the Home Secretary in Parliament last year, the 
time may not be so far distant when the sailor shall have 


insurance money meted out to him in excess of that to which 


he їз already entitled under the Merchant Shipping Act, 
1894. But to apply the provisions of the Workmen’s Com- 
pensation Act to the crews of British vessels, would be to 
extend an Act passed to meet domestic requirements to the 
furthest confines of the Empire. In conclusion, we venture 
to think that the foregoing objections, or some of them, will 
prove fatal to an extension of the Workmen’s Compensation 
Act upon the lines suggested by the labour members in the 
House of Commons, T 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTB.—1900. 


^ 


Compiled expressly for this journal by W. P. Taompson & Co. Electrical Patent 
Agents, 822, High Holborn, London, W. C., and at Liverpool, Manchester 
and Birmingham, to whom all inquiries should be addressed. 


10,606. '"Improvements in electrical fuse boxes." А. D. SMITH. Dated 
June lith. 

10,612. Improvements in arc lamps.“ Е. W. MARTIN, Е. Stewart, J. M. 
BROWN, and N. G. Booas. Dated June llth. 

10,616. Electric bell striking apparatus.“ L. D. TILLVER and E. D. TILLYER. 
(Date applied for under Patents, &c., Act, 1883, Sec. 103, November 17th, 1899, 
being the date of application in United States.) Dated June 11th. 

10,697. “Improvements in and connected with variable resistance boxes.“ 
A. H. Mayes. Dated June llth. (Complete.) 

10,688. “Improvements in or appertaining to motor starters.“ W. P. 
Тномрвох. (The Fraser Electric Elevator Company, United States.) Dated 
June Ilth. | 

10,689. Improvements in or appertaining to controllers." W. P. TROM SON. 
(The Fraser Electric Elevator Company, United States.) Dated June 11th. 

10, 677. Improvements in telegraphy.” F. W.ZiMwEn. Dated June llth. 

10,679. Improvements in or connected with fuseboards for the distribution 
of electricity." A. Reame and C. Мокев. Dated June 11th. 

10,688. Improvements in electric telephones and apparatus relating 
thereto." L. Dx L. WEurs and A.C. BRown. Dated June llth. (Complete.) 

10,708. ‘*Improvements in the manufacture of filaments for electric incan- 
descence lamps." У. Тномлв. Dated June 11th. 

10,711. "Improvements in and relating to electric signalling apparatus for 
railways and the like.“ A. ре FiLiPPi. Dated June 12th. (Complete.) 

10,718. ‘Improvements in means to be employed in the electrolytic manu- 
facture of bleaching liquors and chlorates." P. ImHorr and THE UNITED 
ALKALI Company, LIMITED. Dated June 12th. 

10,724. “Improvements in electric current interrupters.” W. P. THOMPSON. 
(The Voltohm,Elektrizitüts-Gesellschaft A. G., Germany.) Dated June 12th. 

10,7438. Improvements in dynamos and motors.“ С. W. Нит. Dated 
June 18th ` , 

10,751. Improvement in electrical generators and electrical motors.“ 
W. H. WiLLATT. Dated June 18th. | 

10,755. Improvement in the governing. by electricity of steam engines and 
other prime movers.” W. H. WiLLATT. Dated June 13th. | 

10,772. An improvement in or connected with laminated electric switches.“ 
A. REAME апа C. Woxgs. Dated June 13th. 

10,808. . relating to electric arc lamp.“ Н. A. COUCHMAN. 
Dated June 14th. 

10,811. ** Ап improved self-acting time switch or cut-out for electric arc 
lamps." C. A. HENDERSON. Dated June 14th. 

10,888, *'Improvements in and relating to electric aocumulators.” R. FABRY. 
Dated June lith. 

10,890. * A life-saving guard or fender for electric tramcars or other motor 
vehicle which works automatically, or can be worked with the driver witha 
foot press or hand lever.” A. HupsowN. Dated June 15th. 

10,892. “Improvements in metal conduits or covers for enclosing the wires or 
cables used for the transmission of an electrical current." B. Jevons. Dated 
June 15th. 

10,940. “Improvements connected with electrolytic incandescent electric 
lamps." J. SWINBURNE. Dated June 16th. 

10,970. '*Improvements in electric telegraphs.” P. M.Jvsricr. (The Row- 
land Telegraphic Company, United States.) Dated June 16th. 

10,974. Improvements in electris accumulator electrodes or plates.“ 
A. Ricks. Dated June 16th. (Complete.) 

10,985. “Improvements in the production of soda and" hydrochloric acid by 
electrolysis." J. WILKINSON and J. Н. Noap. Dated June 16th. 

11,003. “Improvements in electric railways.“ H. H. Lake. (McElroy- 
Gruno Electric Railway System, United States. Dated June 16th. (Complete.) 

11.006. “Improvements in secondary electric batteries." Н. H. Lake. 
(A. Reuterdahi, United States.) Dated June 16th. (Complete.) 


- 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. Тномрвои 
and Co., 822, High Holborn, W. O., and at Liverpool, Manchester, and Birming- 
ham, price, post free, 0d. (in stamps). 


18,724 "Production of chromic acid olestrelytic exidation ef selutions ef 
3hremiwm oxide saits.” 0. ray. (The larbwerke vormals Meister Laelius and 
Bruning.) Dated July 18th, 1898. Relates to electrolytically regenerating 


chromic.acid from lyes containing salts of chromic oxide. The salt solution. ia 
mixed with the corresponding acid, such as a 100 
with 350 prone of sulphpric acid. The mixture is made upwith water to one 
litre, and placed in both compartments of а cell lined with lead, and provided 
with a diaphragm, and with lead plate electrodes; Hydrogen is formed at the 
cathode, and chromic acid atthe anode. This acid is then used for any purpose, 
and the resulting Iyes are returned to the cathode compartment, the liquid 
previously present therein being transferred to the anode compartment. This 
process is repeated continuously. At a current density of more than 900 
amperes per square metre the tension amounts to hardly 8:5 volte. 1 claim. 


16,766. “improvements in gra 

plates.” 

material consists of & rectangular frame of bad conducting material through 
which &-wire of lead or other metal is threaded. 3 claims. 


15,760. “ ey when la switehes for electric oireuits." R. Belfield (C. F. Seott 
M. P. Davis, and 6. Wright). Dated July 19th, 1898. Relates to а switch for vary 
ing the active length of a conductor. This is divided'into two or more parts, one 
of which is divided into a number of units which oan be inserted one by one. 
When all are in an undivided section is inserted instead of the divided, and 
then the separate units again be inserted one by one. This system is 
applicable to resistances, coils of transformers, &£o. A switch is shown for 
varying simultaneously the number of coils or turns of the two primaries of a 
transformer or transformers for two-phase currents. Two insulating plates 
mounted іп a frame are fitted with contacts, connected to tbe divided sections 
of the coils, The switch arms are moved step by step over the contacts by a 
handle through ratchet gearing. The projecting end of the handle lever carries 
а spring-controlled paw] which works over a rack apes ual 8 зо arranged 
that the handle cannot be rocked backwards until the stroke has been completed. 
The switch arms are fitted with auxiliary sparking contacte. The substitution 
of an undivided section for a divided section is effected by an auxiliary switch 
which has slotted extensions adapted to be engaged by rollers carried on 
extensions of the switch arms. To determine the direction of rotation of the 
ratchet wheels. the pawls are connected by арш to pins carried by the upper 
part of the switch handle, which can be partially rotated axially to vary the 
position of the pawls. Lo prevent the switch arms from passing their limiting 
position, the coupling discs have cut-away recesses ada to receive the ends 
of pivoted stops carried by the ratchet wheels, the free ends of which engage 
with pins carried by the looking arms. In a modified construction two sets. of 
contacts, &c., are carried on one disc, and the switch arm is correspondingly 
modified. 6 claims. 


16,792, “improvements in electrio motors.” L. M. C. Levavassear. Dated 
July 19th, 1898. The motor consists of two concentric rings coiled with insu- 
lated wire, each ring being made of iron wires or laminte. One of these rings is 
stationary, and the other revolves. The outer ring has the loops between its 
successive coils connected to segments of a commutator. The inner ring bas 
its coils short circuited when the motor is supplied with alternating currents 
and connected to a commutator when the currents are continuous. The motor 


is adapted for operation with monophase or polyphase currents. 1 claim. 


16,802. “improvements in electric acoumulators," E. Leimer. Dated July 
19th, 1898. Relates to secondary batteries constructed with electrodes 
as follows: —A nagaire electrode of Planté type is placed next the wall of the 
cell, and to this the negative wire is connected when charging. In contact with 
this plate is an ebonite grid or comb which separates it from a “ discharging” 
negative plate of compressed active material. This plate is connected to the 
negative wire whea discharzing. Next in order come an ebonite comb, per- 
forated ebonite plate, another ebonite comb, positive “ discharging " electrode, 
another ebonite grid or comb, and the positive “charging” electrode of the 
Plante type. In this way cells containing any desired number of plates аге 
built up. The discharge is thus taken from plates of larger capacity Шап those 
used for charging and pleced between them.. 3 claims. i > : 


16,803. '' improvements in electric acoumulators." Е. Lelmer. Dated July 19th, 
1898. Relates to secondary batteries built up òf plates of compressed active 
material, each plate being covered on both sides with а thin comb or perforated 
plate of a metal capable of resisting the action of the acid and non-oxidisable, 
such as an alloy of lead with 4 to 10 per cent. of antimony. ТЬе alternative 
positive and negative platés are separated by ebonite combs. 1 claim. 


16,8289. “improvements in electric aro lampe of the enclosed type.” L. J. Steele. 
Dated July 20th, 1898. An arcis enclosed by & globe surrounded by a vacuous 
space in order to keep the interior hot апа the outside cool. The globe and 
outer wall may be in one piece, and the space between them exhausted by s 
mercury pump. A metal cap may be fitted on the upper part of the globe to 
equalise its temperature. The vacuous chamber may otherwise consist of 
m parts surrounding or partially surrounding the arc-enolosing globe. 

16,678. “improvements in or la connection with eontaet bexes fer olestriesl 
i vedete de or ——" underground conductors.” W. L. Мио. (А. Diatte) 
Dated July 20th, 1898. Relates electric ена and tramways on а road 
contaet system such as described in Specifications No. 28,944, a.p. 1894, and No. 
21,880, A.D. 1896. Switches, conductors. A bell with or without a flange dipe 
into sealing ца in an annular cup surrounding а mercury cup and encloses 
the plunger and the plug which is connected to the exposed contact. 3 claims. 


15,681. ''A construction of dyname-electric machines in combination with fiy- 
wheels of motors.” L.M. J. C. Levavasseur. Dated July 20th, 1898. Relates 
& fly-wheel inductor motor, for polyphase alternating or continuous current. 
The inductors are bundles of plates secured on the rim of an engine fly-wheel 
by steel stirrups and bolts insulated with paper. The ends of the plates are 
bent outward and secured to the stirrup by bolts. The рас are cut of varying 
lengtbs, and bent by clamping them between plates and bending them by clampe 
and a lever; they are annealed while in the clamps. The fly-wheel rotates 
between two semi-circular side frames, which carry supports for non-magnetic 
bridges. These support two seta of radial plates opposed to the ends of the 
inductors and formed with poles to receive the armature coils. The two sets 
are connected by transverse bundles of plates secured by bolts and surrounded 
by field windings. A commutator may be provided to produce continuous 
current, either entirely or for excitation only. The inductors are all attracted 
upwaro by the magnets, which thus carry part of the weight of the fly-wbeel. 
8 claims. 


15,944. “‘imprevoments in or relating to olectricity meters.” J. Muy. Dated 
July 21st, 1898. Relates to quantity meters. The times of working of any 
number of electric lamps, motors, &c., are registered by а corresponding number 
of counters, each of which may be geared toa single clock so as to indicate 
hours by an electro-magnet receiving current from the circuit of its particular 
lamp, &c., while this is in use. The clock is preferably made to go for а month, 
and provided with a hand indicating days, by which an approximate estimate ol 
current used may be obtained if the clock stops. A wheel loose on a shaft is 
driven continuously by the clock. It carries a toothed wheel opposite a similar 
stationary wheel. Between these a pin on the shaft engages a slotted sleeve 
carrying в cross-piece which normally engages the stationary wheel to hold the 
shaft stationary, but which conneets the shaft with the rotati wheel when 
the sleeve is moved along the shaft by & roller on & lever, this being carried by 
springs on an adjustable support and attracted by a magnet excited by the 
current to be registered. The shaft carries a pointer indicating hours on a dial, 
and is geared by pinions and spur wheels to other pointers indicating tens, 
hundreds, &c. Or number dials may be rotated step-by-step by single tooth and 
recessed wheels. In a modification the cross-piece is loose on the shaft on 
which two wheels are fixed within the wheels, the oross-piece in this case 
serving to connect either pair of wheels. In another modification the magnet 
serves to tilt а counterweighted frame so that a pinon loose on this is placed 
in gear with the wheel and an adjacent similar wheel fixed on the shaft; when 
the frame is freed the pinion is disengaged from the wheels and a tooth on the 
frame engages the wheel fixed on the shaft to prevent its rotation. 8 claims. 


16,164. *‘ improvements in telephone exchange systeme. 
Dated J uly O5th 1808. рон 5 Relates to arrangements 


for automatically operating the clearing-out signals and for controlling the call 
and busy test of the exchange. The contacts &с., are described with reference 
to diagrams, and cannot be aescribed without referring tothe same. 7 claims. 


es of chromic oxide: 


tinge or supports for electrical accumulater 
F. W. Golby. Dated July 19th, 1898. A frame or grid for the active. 
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